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(57) ABSTRACT

An organic light-emitting display panel, divided into a
display region and a non-display region surrounding the
display region, includes a substrate; an array layer formed
over the substrate; a pixel defining layer formed on the
surface of the array layer away from the substrate; and a
plurality of organic light-emitting devices formed in a plu-
rality of openings of the pixel defining layer. The plurality of
organic light-emitting devices are disposed in the display
region, and each organic light-emitting device includes an
anode, an organic light-emitting layer, and a cathode sequen-
tially formed on the substrate. The organic light-emitting
display panel also includes a plurality of support units
disposed in the non-display region. At least one support umt
of the plurality of support units is disposed on the surface of
the pixel defining layer away from the substrate.
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ORGANIC LIGHT-EMITTING DISPLAY
PANEL, DISPLAY DEVICE, AND
FABRICATION METHOD THEREOF

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims the priority of Chinese
patent application No. 201810906976.3, filed on Aug. 10,
2018, the entirety of which is incorporated herein by refer-
ence.

FIELD OF THE DISCLOSURE

[0002] The present disclosure generally relates to the field
of display technology and, more particularly, relates to
organic light-emitting display panel, display device, and
fabrication method thereof.

BACKGROUND

[0003] With the development of display technology, the
display panel manufacturing technology has also become
more and more mature. The existing display panels mainly
include organic light-emitting diode (OLED) display panels
and liquid crystal display (LCD) panels. The OLED display
panels have been widely used in the display field due to its
advantages of self-luminescence, low power consumption,
fast response speed, wide viewing angle, etc.

[0004] However, OLED display panels are very sensitive
to oxygen and moisture. If oxygen and moisture permeate
into the interior of an OLED display panel, undesirable
phenomena such as black spots, pinholes, and chemical
reaction of organic materials may take place, thereby affect-
ing the service life of the OLED display panel. In order to
prevent external moisture, oxygen and other impurities from
invading into the interior of the OLED display panel and
resulting in reduction in the lifetime due to oxidation of the
devices inside the OLED display panel, the OLED display
panel usually adopts a thin film encapsulation (TFE) method
to package the OLED display devices. However, with the
improvement of the existing technology, even after the
package structure of the organic light-emitting display panel
is improved, paths for water and oxygen may still exist. As
such, the OLED display devices may fail and dark spots may
be created.

[0005] Therefore, providing an organic light-emitting dis-
play panel that is capable of improving the package perfor-
mance and the product yield has become a technical issue to
be solved in the field of display technology. The disclosed
organic light-emitting display panel, display device, and
fabrication method are directed to solve one or more prob-
lems set forth above and other problems in the art.

BRIEF SUMMARY OF THE DISCLOSURE

[0006] One aspect of the present disclosure provides an
organic light-emitting display panel. The organic light-
emitting display panel, divided into a display region and a
non-display region surrounding the display region, includes
a substrate; an array layer formed over the substrate; a pixel
defining layer formed on the surface of the array layer away
from the substrate; and a plurality of organic light-emitting
devices formed in a plurality of openings of the pixel
defining layer. The plurality of organic light-emitting
devices are disposed in the display region, and each organic
light-emitting device includes an anode, an organic light-
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emitting layer, and a cathode sequentially formed on the
substrate in a direction away from the substrate. The organic
light-emitting display panel also includes a plurality of
support units disposed in the non-display region. At least one
support unit of the plurality of support units is disposed on
the surface of the pixel defining layer away from the
substrate.

[0007] Another aspect of the present disclosure provides
an organic light-emitting display device. The display device
includes an organic light-emitting display panel according to
the present disclosure.

[0008] Another aspect of the present disclosure provides a
method for fabricating an organic light-emitting display
panel including a display region and a non-display region
surrounding the display region. The method includes pro-
viding a substrate; forming an array layer on the surface of
the substrate; and forming a pixel defining layer on the
surface of the array layer away from the substrate and a
plurality of organic light-emitting devices in the display
regions. Each organic light-emitting device includes an
anode, an organic light-emitting layer, and a cathode. Form-
ing the pixel defining layer and the plurality of organic
light-emitting devices further includes sequentially forming
the anode, the pixel defining layer, the organic light-emitting
layer, and the cathode in a direction away from the substrate;
and after forming the pixel defining layer and prior to
forming the organic light-emitting layer, forming a plurality
of support units in the non-display region on the surface of
the pixel defining layer away from the substrate.

[0009] Other aspects of the present disclosure can be
understood by those skilled in the art in light of the descrip-
tion, the claims, and the drawings of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The following drawings are merely examples for
illustrative purposes according to various disclosed embodi-
ments and are not intended to limit the scope of the present
disclosure.

[0011] FIG. 1 illustrates a schematic diagram of an organic
light-emitting display panel;

[0012] FIG. 2 illustrates a schematic cross-sectional view
of the organic light-emitting display panel shown in FIG. 1
in a direction along an A-A line;

[0013] FIG. 3 illustrates a schematic diagram of an exem-
plary organic light-emitting display panel according to some
embodiments of the present disclosure;

[0014] FIG. 4 illustrates an exemplary schematic cross-
sectional view of the organic light-emitting display panel
shown in FIG. 3 in a direction along a B-B line;

[0015] FIG. § illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line;
[0016] FIG. 6 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line;
[0017] FIG. 7 illustrates a schematic cross-sectional view
of another exemplary touch-control panel consistent with
some embodiments of the present disclosure;

[0018] FIG. 8 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line;
[0019] FIG. 9 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line;
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[0020] FIG. 10 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line;
[0021] FIG. 11 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line;
[0022] FIG. 12 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line;
[0023] FIGS. 13-16 illustrate schematic views of struc-
tures at certain stages of an exemplary method for fabricat-
ing an organic light-emitting display panel according to
some embodiments of the present disclosure;

[0024] FIG. 17 illustrates a schematic structural view of an
exemplary display device according to some embodiments
of the present disclosure; and

[0025] FIG. 18 illustrates a schematic flowchart of an
exemplary fabrication method of an organic light-emitting
display panel according to some embodiments of the present
disclosure.

DETAILED DESCRIPTION

[0026] Reference will now be made in detail to various
exemplary embodiments of the present disclosure, which are
illustrated in the accompanying drawings. It should be noted
that specific details are set forth in the following description
in order to provide a thorough understanding of the present
disclosure. However, the present disclosure can be imple-
mented in various ways other than those described herein,
and those skilled in the art can make similar modification
without departing from the spirit of the present disclosure.
Therefore, the present disclosure should not be limited by
the specific embodiments disclosed below.

[0027] The terms used in the embodiments of the present
disclosure are merely for the purpose of describing particu-
lar embodiments, and are not intended to limit the present
disclosure. The singular forms such as “a”, “the”, and “such
a” used in the embodiments of the present disclosure and the
appended claims are also intended to include the plural cases
unless the context clearly indicates other meanings.

[0028] It should be noted that the terms such as “upper”,
“lower”, “left”, “right”, etc. described in the embodiments of
the present disclosure are used based on the view angle of
the drawing, and thus should not be interpreted as limitations
of the embodiments of the present disclosure. In addition, it
should also be noted that when an element is referred to as
“on” or “under” another element in the context, the element
may be directly disposed “on” or “under” the other element,
or may be indirectly disposed “on” or “under” the other
element with an intermediate element in between.

[0029] In order to make the above described objects,
features and advantages of the present disclosure more
apparent and easy to understand, the present disclosure will
now be further described with reference to the accompany-
ing drawings and various embodiments. However, the exem-
plary embodiments can be implemented in a variety of forms
and should not be construed as being limited to the specific
embodiments set forth herein; instead, these embodiments
are provided to make the present disclosure more compre-
hensive and complete, such that the concepts of the exem-
plary embodiments can be fully provided to those skilled in
the art. The same reference numbers in the drawings refer to
the same or similar structures, and thus once a reference
number is described in a figure, description of the number
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will not be repeated in subsequent figures. The words
expressing the position and the orientation in the present
invention are described by taking the drawings as an
example. However, changes can be made according to actual
needs, and such changes are also included in the scope of the
present disclosure. The drawings of the present disclosure
are only used to illustrate the relative positional relationship,
and the layer thicknesses of some portions may be drawn in
an exaggerated manner in order to be easily understood. The
layer thickness in the drawings does not represent the exact
proportional relationship of the actual layer thickness. In the
case where no conflict is involved, the embodiments in the
present disclosure and the features in the embodiments can
be combined with each other. The same labels are used in the
drawings of the various embodiments of the present disclo-
sure. In addition, the similarities between different embodi-
ments may not be described again.

[0030] The packaging performance of traditional organic
light-emitting display panels may be undesired. For
example, unexpected objects may appear on the display
panel. Further, these unexpected objects are found to appear
at the edges of the display region. In particular, these
unexpected objects are located at positions near the openings
of a common mask plate, which is used for evaporating the
organic material layers of the organic light-emitting diodes
in the display panel.

[0031] FIG. 1 illustrates a schematic diagram of an organic
light-emitting display panel fabricated using a method
according to the existing technology, and FIG. 2 illustrates
a schematic cross-sectional view of the organic light-emit-
ting display panel shown in FIG. 1 in a direction along an
A-Aline. Referring to FIGS. 1-2, in the existing technology,
in order to fabricate an organic light-emitting display panel,
a traditional evaporation process is used to form the organic
light-emitting material. That is, a common mask plate is
used during the evaporation of the organic light-emitting
material for the OLED. Although the organic light-emitting
material can be patterned using the common mask plate,
during the actual manufacturing process, due to the struc-
tural characteristics of the common mask plate, the non-
display region plays a major role in supporting the mask
plate, and the mask plate may cause damage to the film layer
in the non-display region during the pressing process (i.e.,
the process to press the mask plate against the supporting
non-display region), generating scratches on the substrate or
the display panel. The scratches are located within the
non-display region, and the packaging layer needs to be in
contact with the substrate or other layers on the substrate in
the non-display region to package the OLED. Therefore, in
the existing technology, after the subsequent TFE, the
scratches may affect the performance of the contact between
the packaging layer and the substrate or other layers on the
substrate, causing the display panel to form paths for water
and oxygen. As such, the OLED display devices may fail
and dark spots may be generated.

[0032] The present disclosure provides an organic light-
emitting display panel. FIG. 3 illustrates a schematic dia-
gram of an exemplary organic light-emitting display panel
according to some embodiments of the present disclosure,
and FIG. 4 illustrates an exemplary schematic cross-sec-
tional view of the organic light-emitting display panel
shown in FIG. 3 in a direction along a B-B line.

[0033] Referring to FIGS. 3-4, the organic light-emitting
display panel 100 may be divided into a display region AA
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and a non-display region NA surrounding the display region
AA. The organic light-emitting display panel 100 may
include a substrate 110, an array layer 120 disposed on the
substrate 110, a pixel defining layer 150 formed on the
surface of the array layer 120 away from the substrate 110,
and a plurality of organic light-emitting devices 140 defined
by a plurality of openings 151 formed in the pixel defining
layer 150. The plurality of organic light-emitting devices
140 may be located within the display region AA. For
illustration purposes, only one organic light-emitting device
140 is shown in each figure as an example to describe the
structure of the disclosed organic light-emitting display
panel.

[0034] In one embodiment, the substrate 110 may be made
of, for example, glass, polyimide (PI), polycarbonate (PC),
polyethersulfone (PES), polyethylene terephthalate (PET),
polyethylene naphthalate (PEN), polyarylate (PAR), glass
fiber reinforced plastic (FRP), and other appropriate poly-
mer materials. The substrate 110 may be transparent, trans-
lucent, or opaque. The substrate 110 in the embodiments of
the present disclosure may be a flexible substrate made of a
thin layer of a polymer, e.g. polyimide. The substrate 110
may also include a buffer layer. The buffer layer may include
a stack structure formed by multiple inorganic and organic
layers to block oxygen and moisture, preventing moisture or
impurities from diffusing through the substrate. The buffer
layer may also provide a flat surface on the upper surface of
the substrate. The specific structure of the substrate is known
to those skilled in the art, and will not be described in detail
in the present disclosure.

[0035] The array layer 120 may include a plurality of thin
film transistors (TFTs), and a pixel circuit formed by the
TFTs to control the plurality of organic light-emitting
devices 140. In the embodiments of the present disclosure,
atop gate type TFT 1s taken as an example for the illustration
of the structures. The array layer 120 may include an active
layer used for forming the TFTs. The active layer may
include a plurality of source regions, a plurality of drain
regions, and a plurality of channel regions. The plurality of
source regions and the plurality of drain regions may be
formed by doping N-type impurity ions or P-type impurity
ions, and each channel region may be formed between a
source region and a drain region. The array layer 120 may
also include a gate insulating layer formed on the active
layer, and a plurality of gate electrodes of the TFTs formed
on the gate insulating layer. The array layer 120 may also
include an interlayer insulating layer formed on the plurality
of gat electrodes, and the interlayer insulating layer may be
formed by an inorganic insulating layer made of silicon
oxide, silicon nitride, or any other appropriate inorganic
insulator. In other embodiments, the interlayer insulating
layer may be formed by an organic insulating layer. A
plurality of source electrodes and a plurality of drain elec-
trodes of the TFTs may be disposed on the interlayer
insulating layer. The plurality of source electrodes and the
plurality of drain electrodes may be electrically connected
(or bonded) to the plurality of source regions and the
plurality of drain regions, respectively through a plurality of
contract holes. The plurality of contact holes may be formed
by selectively removing a portion of the gate insulating layer
and the interlayer insulating layer.

[0036] In one embodiment, the array layer 120 may fur-
ther include a passivation layer formed on the plurality of
TFTs. For example, the passivation layer may be disposed
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on the plurality of source electrodes and the plurality of
drain electrodes. The passivation layer may be formed by an
inorganic layer made of silicon oxide, silicon nitride, or any
other appropriate inorganic material. In other embodiments,
the passivation layer may be formed by an organic layer.
[0037] Inone embodiment, the organic light-emitting dis-
play panel 100 may also include a planarization layer 130
formed on the array layer 120. The planarization layer may
include an organic layer made of at least one of arcyl, PI,
benzocyclobutene (BCB), or any other appropriate organic
material. The planarization layer 130 may be able to provide
a flat surface.

[0038] The organic light-emitting device 140 defined by
the pixel defining layer 150 and the corresponding opening
151 formed in the pixel defining layer 150 may be formed
on the planarization layer 130. For example, in a direction
away from the substrate 110, the organic light-emitting
device 140 may sequentially include an anode 141, an
organic light-emitting layer 142, and a cathode 143. The
anode 141 may include an anode pattern exclusively corre-
sponding to a pixel unit. That is, the anode pattern and the
pixel unit may have one-to-one correspondence. The anode
pattern in the anode 141 may be electrically connected to a
source electrode or a drain electrode of a TFT through a via
formed in the planarization layer 130.

[0039] The pixel defining layer 150 is disposed over a
surface of the anode 141 away from the array layer 120. The
pixel defining layer 150 may be made of an organic material
including at least one of PI, polyamide, BCB, acrylic resin,
phenolic resin, etc. Alternatively, the pixel defining layer
150 may be made of an inorganic material including SiN_,
etc.

[0040] In one embodiment, the pixel defining layer 150
may include a plurality of openings 151 exposing the
plurality of anodes 141. The pixel defining layer 150 may
cover an edge portion of the pattern of each anode 141. The
organic light-emitting layer 142 may be at least partially
filled in each opening 151 and may be in contact with the
anode 141 exposed in the opening 151. The organic light-
emitting layer 142 in each opening 151 may form a smallest
light-emitting unit. The light-emitting units may be able to
emit light in different colors according to the organic light-
emitting materials used, and each light-emitting unit may
communicate with the pixel circuit to form a pixel, and a
plurality of pixels may operate together to display pictures.
[0041] In one embodiment, the organic light-emitting
layer 142 may be formed in the plurality of openings 151 of
the pixel defining layer 150 through inkjet printing, nozzle
printing, evaporation, or any other appropriate method. The
cathode 143 may be formed on the organic light-emitting
layer 142 through evaporation. In one embodiment, the
cathode 143 may cover the organic light-emitting layer 142
and the pixel defining layer 150.

[0042] In one embodiment, a hole transport layer 144 and
an electron transport layer 145 may be disposed in the
organic light-emitting display panel 100. The hole transport
layer 144 may be disposed on the surface of the anode 141
away from the substrate 110. The organic light-emitting
layer 142 may be disposed on the surface of the hole
transport layer 144 away from the anode 141. The electron
transport layer 145 may be disposed on the surface of the
organic light-emitting layer 142 away from the hole trans-
port layer 144. Therefore, the hole transport layer 144 may
be located between the anode 141 and the organic light-
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emitting layer 142. The hole transport layer 144 may be used
to enhance the ability of the anode 141 in injecting and
transporting holes to the organic light-emitting layer 142.
The electron transport layer 145 may be located between the
organic light-emitting layer 142 and the cathode 143, and
may be used to enhance the ability of the cathode 143 in
injecting and transporting electrons to the organic light-
emitting layer 142. As such, a large number of holes and
electrons can be injected into the organic light-emitting layer
142. Therefore, the recombination efliciency may be
improved, and the improvement of the luminous efliciency
of the organic light-emitting layer 142 may also be achieved.
[0043] In one embodiment, the organic light-emitting dis-
play panel may further include a hole injection layer (not
shown) and an electron injection layer (not shown). The hole
injection layer may be disposed on the surface of the hole
transport layer away from the organic light-emitting layer.
That is, the hole injection layer may be located between the
anode and the hole transport layer. The electron injection
layer may be disposed on the surface of the electron trans-
port layer away from the organic light-emitting layer. That
is, the electron injection layer may be located between the
cathode and the electron transport layer.

[0044] The organic light-emitting display panel 100 may
further include a plurality of support units 200 disposed in
the non-display region NA. At least one support unit 200 of
the support units 200 may be formed on the surface of the
pixel defining layer 150 away from the substrate 110. For
example, the support units 200 may be formed on the pixel
defining layer 150 and may be directly in contact with the
pixel defining layer 150. That is, according to the fabrication
sequence, the film layer of the support units 200 may be
located between the pixel defining layer 150 and the hole
transport layer 144. In one embodiment, the plurality of
support units 200 may be discretely arranged on the pixel
defining layer 150, and the adjacent support units 200 may
be spaced from each other.

[0045] In one embodiment, the plurality of support units
200 may be made of an organic material, including at least
one of PI, polyamide, BCB, acrylic resin, phenolic resin,
polystyrene resin, etc. Therefore, the support unit 200 may
have certain flexibility, such that while ensuring the support
units providing sufficient support for the film layers, the
cushioning performance may also be improved.

[0046] In one embodiment, in a path from the edge of the
display region AA to the edge of the organic light-emitting
display panel 100, at least two support units 200 may be
disposed.

[0047] In one embodiment, the path from the edge of the
display region AA to the edge of the organic light-emitting
display panel 100 may be consistent with the moving
direction of the common mask plate.

[0048] In one embodiment, in the moving direction of the
common mask plate, the heights of at least two support units
200 may be consistent with each other. By providing at least
two support units with a same height in the moving direction
of the common mask plate, the mask plate can be stably
supported, preventing the mask plate from tilting. At the
same time, the possibility of scratching the support units can
be reduced, and the situation of the support units becoming
detached can be avoided. As such, the yield may be further
improved.

[0049] In one embodiment, the minimum distance from
one support unit 200 to the edge of the display region AA,
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i.e., the shortest straight-line distance from one single sup-
port unit 200 to the edge of the display region AA, may be
in a range of approximately 50 um to 150 pm, for example,
including about 50 um, about 150 um , or any value between
50 pm and 150 um. As used herein, a range disclosed in the
present specification encompasses the values of the two
endpoints of the range.

[0050] Considering the structure of the panel and the result
of the evaporation process, the edge of the common film
layer evaporated using the common mask plate may be
located within the non-display region, and the result of the
evaporation process may be optimized when the distance
between the edge of the common film layer and the edge of
the display region (referring to the minimum straight-line
distance from any point on the edge of the common film
layer to the edge of the display region) is approximately 100
wm. Further, considering that the alignment error of the
common mask plate is approximately 50 pm , the distance
from the support unit 200 to the edge of the display region
AA may be in a range of approximately 50 pm to 100 pm.
[0051] Further, because the common mask plate may be a
structure formed by a hollow region of the display region
and a frame region surrounding the hollow region. In one
embodiment, the distance from any support unit 200 to the
edge of the display region AA may be in a range of
approximately 50 pm to 100 pm. Therefore, in the case
where misalignment causes the frame of the mask plate to
exceed the edge position of the preset common film layer
and shift away from the display region, the hollow region of
the mask plate may expose the support units and the support
units may not affect the hollow region that exceeds the
pattern edge of the preset common film layer. In the case
where misalignment causes the frame of the mask plate to
exceed the edge position of the preset common film layer
and shift towards the display region, the support units may
provide support for the frame that exceeds the pattern edge
of the preset common film layer. At the same time, the
support units may not be too close to the display region.
Therefore, the support units may not affect the display
region. For example, the packaging of the display region, the
flatness of the film layer, etc. may not be affected.

[0052] It should be understood that the embodiments of
the present disclosure are described by taking cylindrical
support units as examples for illustration; however, in other
alternative embodiments of the present disclosure, the plu-
rality of support units may have any other appropriate
shapes. For example, the plurality of support units may be
protrusions, hemispheres, plateaus, etc.

[0053] In one embodiment, the disclosed organic light-
emitting display panel may also include a packaging layer
(i.e., a thin-film packaging layer, not shown). The packaging
layer may be disposed on the surfaces of the plurality of
organic light-emitting devices (i.e., the light-emitting func-
tional layer) away from the array layer 120. The packaging
layer may fully cover the plurality of organic light-emitting
devices 140, and thus may be used for packaging the
plurality of organic light-emitting devices 140. For example,
the packaging layer may be disposed on the cathode, and
may sequentially include a first inorganic packing layer, a
first organic packing layer, and a second inorganic packag-
ing layer in a direction away from the substrate 110. In other
embodiments, the packaging layer may have a multi-layer
structure including alternately stacked at least one organic
material layer and at least two inorganic material layers. In
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addition, two inorganic material layers may be formed as the
top layer and the bottom layer of the multi-layer structure,
respectively.

[0054] According to the embodiment of the present dis-
closure, a plurality of support units are disposed on the pixel
defining layer in the non-display region. During the evapo-
ration process of the common film layers, the plurality of
support units may provide support for the mask plate, and
thus reduce the contact area between the display panel and
the mask plate. As such, the contact area between other film
layers (i.e., the film layers that have been formed on the
display panel prior to the evaporation process) on the display
panel and the mask plate may be reduced, and thus the mask
plate may be prevented from scratching the other film layers.
Therefore, introducing invasion paths for water and oxygen
may be avoided. In addition, the plurality of support units
may also reduce the friction between the mask plate and the
display panel, further preventing the mask plate from
scratching the film layers, and thus improving the product
yield.

[0055] FIG. 5 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line.
Referring to FIG. 5, in another embodiment, the organic
light-emitting display panel may be substantially the same as
the organic light-emitting display panel show in FIG. 4, and
the similarities will not be described herein again. However,
the plurality of support units 200 discretely arranged on the
pixel defining layer 150 in the organic light-emitting display
panel shown in FIG. 5 may include a plurality of third
support units 201 and a plurality of fourth support units 202.
In a direction perpendicular to the substrate 110, the height
of the plurality of third support units 201 may be larger than
the height of the plurality of fourth support units 202.

[0056] Therefore, by setting the plurality of third support
units 201 higher than the plurality of fourth support units
202, the plurality of third support units 201 may play the
major role in supporting the mask plate. Therefore, the
contact area and the friction between the mask plate and the
film layers of the display panel may be reduced, such that the
possibility of generating scratches may also be reduced. In
the meantime, because of the presence of the plurality of
fourth support units 202 which are shorter than the third
support units 201, the plurality of fourth support units 202
may play a supporting role in supporting the display panel.
For example, even when the pressure or friction that the
mask plate applies to the plurality of third support units 201
is too large such that the plurality of third support units 201
appear to be detached, or be bent or deformed, the plurality
of fourth support units 202 may participate to provide
support for the mask plate. As such, friction between the
mask plate and the pixel defining layer 150 may still be
avoided, which may improve the reliability of the support
that the plurality of support units 200 provide for the mask
plate. Therefore, a double insurance effect may be achieved.

[0057] In one embodiment, along a linear path from the
edge of the display region AA to the edge of the display
panel (that is, in a direction along the B-B line), the organic
light-emitting display panel may at least include a plurality
of third support units 201 and a plurality of fourth support
units 202. Further, along the linear path, the plurality of third
support units 201 and the plurality of fourth support units
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202 may be alternately distributed, and the height of the
third support units 201 may be different from the height of
the fourth support units 202.

[0058] In one embodiment, at least one third support unit
201 may be disposed adjacent to at least one fourth support
unit 202. For example, the plurality of support units 200 may
include a plurality of third support units 201 arranged in an
array and a plurality of fourth support units 202 arranged in
another array. The array of the plurality of third support units
201 may be intercalated with the array of the plurality of
fourth support units 202, and thus the array of the third
support units 201 and the array of the fourth support units
202 may together form a total array of the support units 200.
In the total array of the support units 200, the plurality of
third support units 201 may be distributed uniformly and the
plurality of fourth support units 202 may also be distributed
uniformly. As such, the uniformity of the support provided
by the plurality of support units 200 may be improved,
preventing the mask plate from tilting.

[0059] FIG. 6 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line,
and FIG. 7 illustrates a schematic cross-sectional view of
another exemplary touch-control panel consistent with some
embodiments of the present disclosure. In another embodi-
ment, referring to FIGS. 6-7, the organic light-emitting
display panel may be substantially the same as the organic
light-emitting display panels described above, and the simi-
larities between the organic light-emitting display panels
will not be described herein again. However, in the non-
display region NA, the pixel defining layer 150 may include
a plurality of island structures 152 that are isolated from
each other, and at least some of the support units 200 may
be disposed on the plurality of island structures 150. It
should be noted that plurality of island structures 152 may
be formed by patterning a portion of the pixel defining layer
150 into islands. The plurality of island structures 152 may
be formed through wet etching, dry etching, or photolithog-
raphy. The plurality of island structures 152 may be formed
in a same patterning process as the plurality of openings 151
of the pixel defining layer 150.

[0060] In one embodiment, the non-display region NA
may include a first non-display region (not shown) and a
second non-display region (not shown). The first non-dis-
play region may surround the display region AA, the second
non-display region may surround the display region AA and
the first non-display region.

[0061] In the non-display region NA, the pixel defining
layer 150 may be divided into a first portion located within
the first non-display region and a second portion located
within the second non-display region. In the first non-
display region, the pixel defining layer 150 may include a
plurality of island structures 152 with the plurality of island
structures 152 spaced apart from each other. The plurality of
island structures 152 may be disposed to surround the
display region AA. In the second display region, the pixel
defining layer 150 may have a ring pattern surrounding the
display region AA and the first non-display region.

[0062] In one embodiment, the plurality of island struc-
tures 152 may be spaced apart from each other to expose
other film layers under the pixel defining layer 150, for
example, a planarization layer disposed between the array
layer 120 and the pixel defining layer 150 may be exposed.
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[0063] In one embodiment, the plurality of island struc-
tures 152 may be distributed uniformly. For example, the
plurality of island structures 152 may be arranged into an
array.

[0064] In one embodiment, in the path from the edge of
the display region AA to the edge of the display panel, at
least two island structures 152 may be disposed. In one
embodiment, the direction of the path may be consistent
with the moving direction of the common mask plate. In
addition, in the moving direction of the common mask plate,
the at least two island structures 152 may have a same
height.

[0065] By arranging at least two island structures in the
moving direction of the mask plate and disposing a plurality
of support units on the island structures, the mask plate may
be stably supported to avoid tilting of the mask plate. In the
meantime, the possibility of scratching the supporting units
may be reduced, and the situation of the support units
becoming detached can be avoided. As such, the yield may
be further improved.

[0066] In one embodiment, the quantity of the support
units 200 may be smaller than the quantity of the island
structures 152.

[0067] In one embodiment, the quantity of the support
units disposed on each island structure may not exceed one.
In other embodiments, the support units and the island
structures may have one-to-one correspondence according
to actual needs, or a plurality of support units may be
disposed on a single island structure.

[0068] According to the embodiment of the present dis-
closure, a plurality of support units are disposed on a
plurality of island structures formed on the pixel defining
layer. The plurality of island structures may be spaced apart
from each other. The contact area between the mask plate
and the display panel may be reduced and the friction
between the mask plate and the display panel may also be
reduced. As such, scratches on the display panel may be
avoided. In addition, the mask plate may be supported by the
plurality of support units, such that the mask plate may apply
an excessively large pressure onto the plurality of support
units. The plurality of support units may be further sup-
ported by the pixel defining layer. The pixel defining layer,
different from a retaining wall which needs to form a
continuous ring structure to surround the display region and
thus seal the packaging layer from all directions, can be
patterned into a plurality of island structures. Therefore,
when the plurality of support units apply an excessively
large pressure onto the pixel defining layer located under the
plurality of support units, and thus lead to cracks in the pixel
defining layer, the spacing between the island structures may
be able to interrupt the cracks, preventing the cracks from
spreading into other regions. In particular, the spacing
between the island structures may be able to prevent the
cracks from spreading into the display region and thus
affecting the display and the organic light-emitting device or
forming invasion paths for water and oxygen. Moreover,
even when the plurality of support units receive an exces-
sively large pressure or friction from the mask plate and
appear to be damaged or detached, the spacing between the
plurality of island structures may be able to contain the
unexpected objects came from the falling-off support units.
[0069] FIG. 8 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line.
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Referring to FIG. 8, in one embodiment, the organic light-
emitting display panel 100 may further include a retaining
wall 500 disposed in the non-display region NA. The
retaining wall 500 may be formed on the surface of the array
layer 120 away from the substrate 110, and may surround the
display region AA.

[0070] In one embodiment, the array layer 120 may
include a passivation layer formed between the plurality of
TFTs (located within the array layer 120) and the planariza-
tion layer 130. The retaining wall 500 may be disposed on
the passivation layer. For example, the retaining wall 500
may be located between the passivation layer and the
packaging layer. The orthogonal projection of the retaining
wall on the substrate 110 may surround the planarization
layer. That is, the edge of the orthogonal projection of the
planarization layer 130 on the substrate 110 may be located
on the surface of the retaining wall 500 that is close to the
display region AA.

[0071] In one embodiment, the retaining wall 500 may
include a first surrounding wall 510 and a second surround-
ing wall 520. The first surrounding wall 510 may be dis-
posed to surround the display region AA, and the second
surrounding wall 520 may be spaced apart from the first
surrounding wall 510 and may surround the first surrounding
wall 510. The packaging layer may cover the first surround-
ing wall 510, and may be located within the region sur-
rounded by the second surrounding wall 520. The first
organic packaging layer may be located within the region
surrounded by the first surrounding wall 510. The first
surrounding wall may be able to prevent overflow of the
organic material in the packaging layer.

[0072] In one embodiment, the retaining wall may be
separately fabricated using a material with a certain hardness
and containing carbon, nitrogen, oxygen, etc. For example,
the retaining wall may be made of a heterocyclic polymer
containing imino groups and benzene rings, a polyether
amide, etc,

[0073] In other embodiments, the retaining wall according
to the present disclosure may not be limited to only includ-
ing two surrounding walls, the quantity of the surrounding
walls included in the retaining wall may be determined
according to the actual needs. In other embodiments, the
surrounding walls according to the present disclosure may
not be separately fabricated; instead, the surrounding walls
may be formed by patterning a material in a same layer as
the planarization layer or the pixel defining layer. In one
embodiment, the surrounding walls may have a multi-layer
structure and the quantity of the film layers in the surround-
ing walls may be changed according to actual needs. The
first surrounding wall and the second surrounding wall may
have the same structure and composition. In other embodi-
ments, the first surrounding wall and the second surrounding
wall may have different structures and different composi-
tions.

[0074] Inoneembodiment, at least one support unit 200 of
the support units 200 may be formed on the surface of the
retaining wall 500 away from the substrate 110.

[0075] It should be noted that although the material in the
same layer as the pixel defining layer may be multiplexed as
the retaining wall, the desired result of the present disclosure
cannot be achieved solely relying on the retaining wall or
any additional structure disposed on the retaining wall. The
retaining wall is a ring strip surrounding the display region,
and thus even when support structures are disposed on the
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retaining wall, the support structures can only be located
within the range of the ring strip. In addition, in order to
achieve a narrow border, the width of the retaining wall
should be minimized, which may not be conducive to the
support for the mask plate. Moreover, the narrow retaining
wall and the alignment error of the mask plate may easily
cause that the mask plate is not supported accurately. Fur-
ther, because the major role of the retaining wall is to cut off
the packaging layer and block cracks, even when multiple
rounds of the retaining wall are formed without considering
the narrow boarder issue, different rounds of the retaining
wall may be set to have different heights according to the
actual requirements. In a case where the multiple rounds of
the retaining wall have different heights, the mask plate can
only be in contact with the highest round of the retaining
wall or the support units disposed on the highest round of the
retaining wall. Therefore, the stability and reliability of the
support may be low, which may increase the risk of prob-
lems during the fabrication process. Moreover, because the
mask plate is supported by the support units, the mask plate
may apply a large pressure on the support units. In addition,
different from the retaining wall which needs to form a
continuous ring to surround the display region and thus seal
the packaging layer from all directions, the pixel defining
layer can be patterned into a plurality of island structures.
The design of the island structures in combination with the
support units may have functions as described above.

[0076] The following description further explains the rea-
son to have some support units disposed on the retaining
wall while the other support units disposed on the pixel
defining layer. Disposing at least one support unit of the
support units on the retaining wall may enhance the reli-
ability of the support that the support units provide to the
mask plate. That is, the distribution density of the support
units may not be too high (excessively dense support units
may increase the process difficulty), and in the meantime,
the area size of the mask plate that is supported may be
increased. Moreover, by arranging the plurality of support
units, the mask plate may be prevented from tilting, and the
collision or friction between the mask plate and the retaining
wall may also be avoided. Therefore, the completion of the
retaining wall may be ensured, which may be conducive to
improving the reliability of the package.

[0077] FIG. 9 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line.
Referring to FIG. 9, in one embodiment, the plurality of
island structures 152 may be spaced apart from each other.
The spacing between adjacent island structures 152 may
expose other film layers under the pixel defining layer 150.

[0078] In one embodiment, the organic light-emitting dis-
play panel may also include an auxiliary conductive layer
170 located within the non-display region NA. The auxiliary
conductive layer 170 may be in a same layer as the anode
141. The cathode 143 may be in contact with the anode 141
through the spacing between adjacent island structures 152.
It should be noted that the auxiliary conductive layer 170
may be connected to a peripheral driving circuit of the
display panel, e.g. a shift register, or may be connected to a
low voltage signal source. The auxiliary conductive layer
170 may be used to transmit signals to the cathode, and thus
may connect the cathode and the signal source and serve as
a connection bridge. In addition, the auxiliary conductive
layer 170 may be disposed in a same layer as the anode 141,
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so that forming an additional film layer to connect the
cathode and the signal source may not be necessary. There-
fore, the thickness of the film layers may be reduced, which
may be conducive to making the display panel thinner.

[0079] In one embodiment, the plurality of support units
200 may include a plurality of first support units 210 and a
plurality of second support units 220. The first support unit
210 may be located within a region covered by the orthogo-
nal projection of the cathode 143 on the substrate 110. The
second support unit 220 may be located outside of the region
covered by the orthogonal projection of the cathode 143 on
the substrate 110.

[0080] In one embodiment, the cathode 143 may have a
single-piece structure and may cover the organic light-
emitting layer 142, the pixel defining layer 150, and the
array layer 120.

[0081] In one embodiment, the cathode may be formed on
the organic light-emitting layer through an evaporation
process. The mask plate used for evaporating the cathode (in
the following, denoted by cathode mask plate) may have a
frame structure similar to a door frame. For example, the
cathode mask plate may include a hollow region exposing
the display region and a frame region. When evaporating the
cathode, the frame region of the cathode mask plate may
need to be supported by the non-display region of the display
panel. Therefore, the cathode mask plate may also face the
issue of generating scratches on the display panel. Further,
the hollow region of the cathode mask plate may be larger
than the hollow region of the common mask plate, that is, the
size of the region covered by the cathode may be larger than
the size of the region covered by the film layer formed by
evaporating through the common mask plate. Therefore, the
cathode may cover the film layer formed by evaporating
through the common mask plate. According to the embodi-
ments of the present disclosure, while preventing the com-
mon mask plate from scratching the display panel, the
disclosed organic light-emitting display panel may also
ensure the cathode mask plate unable to scratch the display
panel during the subsequent process for forming the cath-
ode.

[0082] FIG. 10 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line.
Referring to FIG. 10, in the direction perpendicular to the
substrate 110, the height of the plurality of second supports
220 may be smaller than the height of the plurality of first
support units 210.

[0083] In one embodiment, the plurality of second support
units 220 may be disposed in a region covered by the
packing layer.

[0084] Compared with the plurality of first support units
210, the plurality of second support units 220 may be closer
to the edge of the display panel and the retaining wall. That
is, the plurality of second support units 220 may be closer to
the edge of the packaging layer. Moreover, the thickness of
the organic packaging layer may become thinner when
approaching the edge of the packaging layer. Therefore,
when the height of the support units (i.e., the plurality of
second support units 220) is too large, the support units may
not only penetrate through the packaging layer, but also raise
the height of the packaging layer, such that the retaining wall
may not be efficiently seal the packaging layer. In one
embodiment, setting the height of the plurality of second
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support units 220 smaller than the height of the plurality of
first support units 210 may further ensure the reliability of
the package.

[0085] Further, considering the alignment error of the
mask plate, the separation between the region for disposing
the first support units and the region for disposing the second
support units may be defined by the boundary of the cathode.
In the case where the alignment error causes the boarder of
the mask plate to deviate from the edge position of the
cathode and shift away from the display region, the hollow
region of the mask plate may expose the support units, such
that the support units may not affect the hollow region that
exceeds the edge of the preset pattern of the common film
layer. In the case where the alignment error causes the
boarder of the mask plate to deviate from the edge position
of the cathode and shift towards the display region, the
support units may be able to provide support for the frame
of the mask plate that exceeds the edge of the preset pattern
of the common film layer.

[0086] In one embodiment, the minimum straight-line
distance from any first support unit 210 among the plurality
of first support units 210 to the edge of the display region AA
may be in a range of approximately 50 um to 150 um. The
maximum straight-line distance from a first support unit 210
among the plurality of first support units 210 to the edge of
the display region AA may be smaller than or equal to 250
pm.

[0087] Considering the evaporation result of the panel
structure, the edge of the cathode formed by evaporation
using the cathode mask plate may be located within the
non-display region. In addition, when the distance from the
edge of the cathode to the edge of the display region (here,
the distance refers to the minimum straight-line distance
from any point on the edge of the cathode to the edge of the
display region) is approximately 300 um, the evaporation
result may be desired. Further, considering that the align-
ment error of the mask plate is about 50 pm, in the case
where the alignment error causes the boarder of the mask
plate to deviate from the edge position of the cathode and
shift away from the display region, the hollow region of the
mask plate may expose some of the second support units, but
the second support units may not affect the hollow region
that exceeds the edge of the preset pattern of the common
film layer; in the case where the alignment error causes the
boarder of the mask plate to deviate from the edge position
of the cathode and shift towards the display region, when the
plurality of first support units are disposed in the region
corresponding to the exceeded boarder of the mask plate, the
cathode mask plate supported by the plurality of second
support units may be affected by the first support units
because the height of the first support units is larger than the
height of the second support units. As such, collision,
friction, and tilting of the mask plate may take place.
Therefore, in one embodiment, the maximum straight-line
distance from any first support unit 210 to the edge of the
display region AA may be smaller than or equal to 250 pum.
[0088] Also, considering that the alignment error of the
mask plate is 50 pm, in the case where the alignment error
causes the boarder of the mask plate to deviate from the edge
position of the cathode and shift away from the display
region, the hollow region of the mask plate may expose the
support units, such that the support units may not affect the
hollow region that exceeds the edge of the preset pattern of
the common film layer. In the case where the alignment error
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causes the boarder of the mask plate to deviate from the edge
position of the cathode and shift towards the display region,
the support units may be able to provide support for the
frame of the mask plate that exceeds the edge of the preset
pattern of the common film layer. In one embodiment, a
minimum straight-line distance from any second support
unit 220 among the plurality of second support units 220 to
the edge of the display region AA may be in a range of
approximately 250 um to 350 um.

[0089] FIG. 11 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line.
Referring to FIG. 11, in the direction perpendicular to the
substrate 110, the thickness of the plurality of island struc-
tures 152 may be larger than the thickness of the pixel
defining layer 150 in the display region AA.

[0090] In one embodiment, the island structures and the
pixel defining layer in the display region that has a thickness
different from the thickness of the island structures may be
formed by controlling the degree of etching using a halftone
mask plate. In other embodiments of the present disclosure,
the above structures may also be completed through a single
etching process.

[0091] In one embodiment, the support units need to be in
contact with the mask plate. When the mask plate is pressed
on the display panel or shifts with respect to the display
panel, the mask plate may cause a certain degree of impact
on the support units. Therefore, the supports unit may need
to be made of a material with certain flexibility. Moreover,
to ensure that friction between the mask plate and other film
layers of the display panel can be avoided, a certain height
may be required for the support units. That is, the plurality
of support units may be required to have a certain height. In
one embodiment, by setting the thickness of the island
structures larger than the thickness of the pixel defining layer
in the display region, the height of the support units can be
raised by the island structures. Therefore, for support units
that have desired buffering performance but can be easily
deformed, the height of the support units may be appropri-
ately reduced due to the assistance of the island structures.
As such, bending or deformation of the support units under
the friction of the mask plate due to the excessively high
support units may be avoided, which may further prevent the
scratching of the existing film layers, and thus the product
vield may be improved.

[0092] FIG. 12 illustrates another exemplary schematic
cross-sectional view of the organic light-emitting display
panel shown in FIG. 3 in the direction along the B-B line.
Referring to FIG. 12, in one embodiment, the organic
light-emitting display panel may further include a plurality
of main support pillars 300 disposed in the display region
AA. The plurality of main support pillars 300 may be formed
on the surface of the pixel defining layer 150 away from the
substrate 110. In the direction perpendicular to the substrate
110, the height of the plurality of support units 200 may be
smaller than the height of the plurality of main support
pillars 300.

[0093] In one embodiment, the plurality of support units
200 and the plurality of main support units 300 may be made
of the same material and in the same layer. For example, the
plurality of support units 200 and the plurality of main
support pillars 300 that have different thicknesses (i.e.,
heights) may be formed by controlling the degree of etching
using a halftone mask plate. In other embodiments of the
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present disclosure, the above structures may also be com-
pleted through a single etching process.

[0094] According to the disclosed organic light-emitting
display panels, the process can be simplified, and the intro-
duction of a new film layer can be avoided. which may be
conducive to making the display panel thinner. Moreover,
even when an alignment error of the mask plate takes place
and a portion of the frame of the mask plate exceeds the edge
of the display region and enters the display region, collision
or friction between the film layers in the display region and
the mask plate may still be avoided by properly matching the
plurality of support units and the plurality of main support
pillars.

[0095] In other embodiments of the present disclosure, the
plurality of main support pillars may include a plurality of
first main pillars disposed close to the edge of the display
region, and a plurality of second main pillars disposed on the
side of the plurality of first main pillars that is away from the
edge of the display region. The height of the plurality of first
main pillars may be smaller than the height of the plurality
of second main pillars. Moreover, the height of the plurality
of support units may be larger than the height of the plurality
of first main pillars, and the height of the plurality of support
units may be smaller than the height of the plurality of
second main pillars. In one embodiment, the minimum
straight-line distance from any second main pillar to the
edge of the display region may be larger than 50 pm.
[0096] According to the disclosed organic light-emitting
display panel, the plurality of first main pillars may ensure
that even when an alignment error of the mask plate takes
place and a portion of the frame of the mask plate exceeds
the edge of the display region and enters the display region,
collision or friction between the film layers in the display
region and the mask plate can still be avoided by properly
matching the plurality of support units and the plurality of
main support pillars. In addition, the plurality of second
main pillars may be able to provide the display region
reliable and effective support, the plurality of support units
may be able to reduce or avoid the scratching of the display
panel, and the support units on the edge of the display region
may not be able to affect the package.

[0097] FIGS. 13-16 illustrate schematic views of struc-
tures at certain stages of an exemplary fabrication method
according to some embodiments of the present disclosure.
Using the exemplary fabrication method, at least an organic
light-emitting display panel may be formed. The steps and
materials that have been described in the present disclosure
and the steps that are the same as those in the existing
technology are not described herein again.

[0098] Referring to FIG. 13, the fabrication method may
include providing a substrate 110 including a display region
AA and a non-display region NA, forming an array layer 120
on a first side surface of the substrate 110, and forming a
pixel defining layer on the surface of the array layer 120
away from the substrate 110 and forming a plurality of
organic light-emitting devices 140 in the display region AA.
[0099] In one embodiment, each organic light-emitting
device 140 may be an organic light-emitting diode.

[0100] It should be noted that the organic light-emitting
display panel may be divided into a display region and a
non-display region surrounding to the display region.
Although during the fabrication process, the display region
of the display panel has not been formed, arrangement for
the positions of the display region and the non-display
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region may have been completed. For example, according to
the embodiments of the present disclosure, the substrate may
be divided into two parts corresponding to the display region
and the non-display region, respectively, and the film layers
may be accordingly disposed in subsequent processes.
[0101] In one embodiment, forming the pixel defining
layer 150 on the surface of the array layer 120 away from the
substrate 110 and also forming a plurality of organic light-
emitting devices 140 in the display region AA may include
sequentially forming an anode 143, a pixel defining layer
150, an organic light-emitting layer 142, and a cathode 143
on the array layer 120 along a direction away from the
substrate 110.

[0102] For example, the anode 141 may be first formed on
the array layer 120. Forming the anode 141 may include
forming a first metal layer on the array layer 120, and
patterning the first metal layer to form a plurality of metal
patterns. In one embodiment, the plurality of metal patterns
and the plurality of pixels may have one-to-one correspon-
dence. Forming the pixel defining layer 150 on the anode
141 may include forming an insulating layer on the array
layer 120 and the anode 141 (optionally, the insulating layer
may be an organic insulating layer). The insulating layer
may be patterned through a wet etching, dry etching, or
photolithography process to form a plurality of openings 151
exposing the anode 141. The plurality of openings 151 and
the plurality of pixels may have one-to-one correspondence.
[0103] In one embodiment, after forming the pixel defin-
ing layer 150 and prior to forming the organic light-emitting
layer 142, the fabrication method may further include form-
ing a plurality of support units 200 on the surface of the pixel
defining layer 150 away from the substrate 110. The plural-
ity of support units 200 may be disposed in the non-display
region NA.

[0104] In one embodiment, the plurality of support units
200 may be made of an organic material. The plurality of
support units 200 may be formed by patterning through wet
etching, dry etching, or photolithography.

[0105] Referring to FIG. 14, in one embodiment, after
fabricating the plurality of support units 200 and prior to
forming the organic light-emitting layer 142, a hole transport
layer 144 may be formed on the surface of the pixel defining
layer 150 away from the substrate 110. For example, form-
ing the hole transport layer may include the following
exemplary steps. First, a first common mask plate 610 may
be provided. The first common mask plate 610 may include
a first hollow region exposing the display region AA, and a
first frame region 611 surrounding the first hollow region.
Then, the first common mask plate 610 may be aligned with
the organic light-emitting display panel 100. The first frame
region 611 may be in contact with the plurality of support
units 200. Further, the hole transport layer 144 may be
formed in the display region AA by evaporating through the
first common mask plate 610.

[0106] Referring to FIG. 15, an organic light-emitting
layer 142 may be formed on the pixel defining layer 150.
The organic light-emitting layer 142 may be formed in each
opening 151 using an inkjet printing or nozzle printing
method.

[0107] In one embodiment, after forming the organic
light-emitting layer 142, and prior to forming the cathode
143, the fabrication method may also include forming an
electron transport layer 145 on the side surface of the
organic light-emitting layer 142 away from the substrate
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110. For example, forming the electron transport layer 145
may include the following exemplary steps. First, a second
common mask plate 620 may be provided. The second
common mask plate 620 may include a second hollow
region exposing the display region AA, and a second frame
region 622 surrounding the second hollow region. Then, the
second common mask plate 620 may be aligned with the
organic light-emitting display panel 100. The second frame
region 622 may be in contact with the plurality of support
units 200. Further, the electron transport layer 145 may be
formed in the display region AA by evaporating through the
second common mask plate 620.

[0108] Further, referring to FIG. 16, a cathode 143 may be
formed on the organic light-emitting layer 142. The cathode
143 may be formed on the organic light-emitting layer 142
through an evaporation method. In one embodiment, the
cathode 143 may have a single-piece structure and may
cover the organic light-emitting layer 142, the pixel defining
layer 150, and the array layer 120.

[0109] Further, in one embodiment, a thin-film packaging
layer (not shown) may be formed on the organic light-
emitting devices 140 (i.e., the light-emitting functional
layer).

[0110] According to the fabrication method for the organic
light-emitting display panel, scratching of the display panel
by the mask plate may be reduced, the process difficult may
be reduced, and the product yield may be improved.
[0111] Further, the present disclosure also provides a dis-
play device. FIG. 17 illustrates a schematic structural view
of an exemplary display device according to some embodi-
ments of the present disclosure. Referring to FIG. 17, the
display device 400 may include a display panel consistent
with various embodiments of the present disclosure, and a
shell protecting the display panel. The display device may
include various OLED display devices, such as mobile
phones, televisions, tablet computers, smart watches, elec-
tronic papers, vehicle display terminals, etc.

[0112] In one embodiment, the display device 400 may be
a flexible display device, a curved display device, or a
foldable display device.

[0113] The above detailed descriptions only illustrate cer-
tain exemplary embodiments of the present disclosure, and
are not intended to limit the scope of the present disclosure.
Those skilled in the art can understand the specification as
whole and technical features in the various embodiments can
be combined into other embodiments understandable to
those persons of ordinary skill in the art. Any equivalent or
modification thereof, without departing from the spirit and
principle of the present disclosure, falls within the true scope
of the present disclosure.

What is claimed is:

1. An organic light-emitting display panel, divided into a
display region and a non-display region surrounding the
display region, and comprising:

a substrate;

an array layer formed over the substrate;

a pixel defining layer formed on a surface of the array
layer away from the substrate;

a plurality of organic light-emitting devices formed in a
plurality of openings of the pixel defining layer,
wherein the plurality of organic light-emitting devices
are disposed in the display region, and each organic
light-emitting device includes an anode, an organic
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light-emitting layer, and a cathode sequentially formed
on the substrate in a direction away from the substrate;

a plurality of support units disposed in the non-display
region, wherein at least one support unit of the plurality
of support units is disposed on a surface of the pixel
defining layer away from the substrate.

2. The organic light-emitting display panel according to

claim 1, wherein:

in the non-display region, the pixel defining layer includes
a plurality of island structures isolated from each other,
and at least one support unit of the support units is
disposed on the plurality of island structures.

3. The organic light-emitting display panel according to

claim 2, wherein:

a quantity of the plurality of support units is smaller than
a quantity of the plurality of island structures.

4. The organic light-emitting display panel according to

claim 2, further including:

an auxiliary conductive layer disposed in the non-display
region, wherein the auxiliary conductive layer is in a
same layer as the anode, and the cathode is in contact
with the anode through a spacing between the plurality
of island structures.

5. The organic light-emitting display panel according to

claim 2, wherein:

in a direction perpendicular to the substrate, a thickness of
the plurality of island structures is larger than a thick-
ness of the pixel defining layer in the display region.

6. The organic light-emitting display panel according to

claim 1, wherein:

a minimum straight-line distance from a support unit,
among the plurality of support units, to an edge of the
display region is in a range of approximately 50 um to
150 pm.

7. The organic light-emitting display panel according to

claim 1, wherein:

the plurality of support units include a plurality of first
support units located within a region covered by an
orthogonal projection of the cathode on the substrate,
and a plurality of second support units located outside
the region covered by the orthogonal projection of the
cathode on the substrate.

8. The organic light-emitting display panel according to

claim 7, wherein:

a minimum straight-line distance from a second support
unit, among the plurality of second support units, to an
edge of the display region is in a range of approxi-
mately 50 um to 150 pm;

a maximum straight-line distance from a second support
unit, among the plurality of second support units, to the
edge of the display region is smaller than or equal to
250 pm; and

a minimum straight-line distance from a first support unit,
among the plurality of first support units, to the edge of
the display region is in a range of approximately 250
um to 350 um.

9. The organic light-emitting display panel according to

claim 7, wherein:

in a direction perpendicular to the substrate, a height of
the plurality of first support units is larger than a height
of the plurality of second support units.

10. The organic light-emitting display panel according to

claim 1, further including:
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a plurality of main support pillars disposed in the display
region and on the surface of the pixel defining layer
away from the substrate, wherein:

in a direction perpendicular to the substrate, a height of
the plurality of support units is smaller than a height of
the plurality of main support pillars.

11. The organic light-emitting display panel according to

claim 1, further including:
a retaining wall disposed in the non-display region,
wherein:
the retaining wall is formed on a surface of the array
layer away from the substrate and surrounds the
display region; and

at least one support unit of the plurality of support units
is formed on a surface of the retaining wall away
from the substrate.

12. The organic light-emitting display panel according to
claim 1, wherein:

the plurality of support units include a plurality of third
support units and a plurality of fourth support units,
wherein a height of the plurality of third support units
is larger than a height of the plurality of fourth support
units.

13. The organic light-emitting display panel according to

claim 12, wherein:

the plurality of third support units and the plurality of
fourth support units are alternately arranged along a
linear path from an edge of the display region to an
edge of the organic light-emitting display panel.

14. The organic light-emitting display panel according to
claim 1, further including a packaging layer formed to fully
cover the plurality of organic light-emitting devices.

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

16. A method for fabricating an organic light-emitting
display panel including a display region and a non-display
region surrounding the display region, comprising:

providing a substrate;
forming an array layer on a surface of the substrate;
forming a pixel defining layer on a surface of the array
layer away from the substrate and a plurality of organic
light-emitting devices in the display regions, wherein
each organic light-emitting device includes an anode,
an organic light-emitting layer, and a cathode, and
forming the pixel defining layer and the plurality of
organic light-emitting devices further includes:
sequentially forming the anode, the pixel defining
layer, the organic light-emitting layer, and the cath-
ode in a direction away from the substrate, and

after forming the pixel defining layer and prior to
forming the organic light-emitting layer, forming a
plurality of support units in the non-display region
on a surface of the pixel defining layer away from the
substrate.

17. The method for fabricating the organic light-emitting
display panel according to claim 16, wherein forming the
pixel defining layer on the surface of the array layer away
from the substrate and the plurality of organic light-emitting
devices in the display region further includes:
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after forming the plurality of support units and prior to
forming the organic light-emitting layer, forming a hole
transport layer on a surface of the pixel defining layer
away from the substrate; and

after forming the organic light-emitting layer and prior to

forming the cathode, forming an electron transport
layer on a surface of the organic light-emitting layer
away from the substrate.

18. The method for fabricating the organic light-emitting
display panel according to claim 16, wherein forming the
hole transport layer includes:

providing a first common mask plate, and aligning the first

common mask plate with the organic light-emitting

display panel, wherein:

the first common mask plate includes a first hollow
region exposing the display region, and a first frame
region surrounding the first hollow region;

the first frame region is in contact with the plurality of
support units; and

the hole transport layer is formed in the display region
by evaporating through the first common mask plate.

19. The method for fabricating the organic light-emitting
display panel according to claim 16, wherein forming the
electron transport layer includes:

providing a second common mask plate, and aligning the

second common mask plate with the organic light-

emitting display panel, wherein:

the second common mask plate includes a second
hollow region exposing the display region, and a
second frame region surrounding the second hollow
region;

the second frame region is in contact with the plurality
of support units; and

the electron transport layer is formed in the display
region by evaporating through the second common
mask plate.

20. The method for fabricating the organic light-emitting
display panel according to claim 16, wherein:

the plurality of support units include a plurality of first

support units located within a region covered by an

orthogonal projection of the cathode on the substrate,

and a plurality of second support units located outside

the region covered by the orthogonal projection of the

cathode on the substrate, wherein:

in a direction perpendicular to the substrate, a height of
the first support units is larger than a height of the
plurality of second support pillars; and

forming the cathode includes:

providing a third common mask plate and aligning the

third common mask plate with the organic light-emit-

ting display panel, wherein:

the third common mask plate includes a third hollow
region exposing the display region, and a third frame
region surrounding the third hollow region,

the third frame region is in contact with the plurality of
second support units, and

the third hollow region exposes the plurality of first
support units.
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