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(57) ABSTRACT

The present disclosure provides an OLED display panel
including a TFT array substrate and a plurality of anodes
array arranged on the TFT array substrate, a pixel defining
layer is covered on the TFT array substrate, the pixel
defining layer includes an opening for exposing the anode
and a spacer for spacing two adjacent ones of the anodes, a
groove having an upper opening is arranged in the spacer,
each of the openings corresponds to a sub-pixel area;
wherein, a first common layer, a second common layer and
a cathode layer are sequentially arranged on the pixel
defining layer, the first common layer, the second common
layer and the cathode layer are arranged with a light emitting
material unit corresponding to each sub-pixel area. The
present disclosure also discloses a method of manufacturing
an OLED display panel as described above and a display
device including the OLED display panel.
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Fig. 4

Providing a TFT array substrate and
preparing an array of a plurality of (51}
anodes on the TFT array substrate

¥

Preparing a pixel defining layer thin film
on the TFT array substrate

Applying an etching process to etch the
pixel defining layer thin film to form a
pixel defining layer having an opening (S3)
and a spacer and forming a groove in
the spacer

Sequentially depositing the first
commaon layer, the light emitting
material unit, the second common layer, {54}
and the cathode layer on the pixel
defining layer.

Fig. 5
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OLED DISPLAY PANEL AND
MANUFACTURING METHOD AND DISPLAY
DEVICE THEREOF

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to a display device
technology field, and more particularly to an OLED display
panel and a manufacturing method thereof, and also to a
display device including the OLED display panel.

BACKGROUND OF THE DISCLOSURE

[0002] OLED (organic light emitting diode) display
device with self-luminous, wide viewing angle, high lumi-
nous efficiency, low power consumption, fast response time,
low temperature characteristics, simple manufacturing pro-
cess, low cost. Flexible OLED display device with its light
weight, flexible, easy to carry the advantages of wearable
equipment to bring a far-reaching impact on the future of
flexible OLED display device will continue to penetrate with
the personal intelligence terminal to be more widely used.
[0003] The core component of the OLED display device is
an OLED display panel, and the structure of the OLED
display panel generally includes: a TFT array substrate, and
an anode layer, a pixel definition layer, a first common layer,
a light emitting layer, a second common layer, and a cathode
layer sequentially fabricated on the TFT substrate. The
anode layer includes a plurality of arrays of anodes arranged,
the pixel defining layer includes a plurality of pixel openings
corresponding to the anode one by one; the first common
layer completely covers the pixel definition layer and the
anode layer (in the structure layer for a continuous cover-
age), the first common layer may include a plurality of
sub-functional layers; the light-emitting layer includes a
plurality of light-emitting cells corresponding to the pixel
openings, the light-emitting units being located within the
pixel openings; the second common layer completely covers
the light emitting layer and the first common layer (in the
structure layer for a continuous coverage), the first common
layer may include a plurality of sub-functional layers; the
cathode layer overlaps the second common layer.

[0004] The OLED display panel works by transferring the
holes through the first common layer to the light emitting
layer under the action of an electric field between the anode
and the cathode, the electrons being transmitted through the
second common layer to the light emitting layer, the holes
and electrons recombine and then emit light within the light
emitting layer. The OLED display panel is usually by the R,
G, B three primary colors to achieve a different color of the
display, so OLED display panel of a pixel usually contains
R, G, B three light-emitting unit, normally, each of the three
R, G, and B light emitting units can be individually con-
trolled by the driving circuit, specifically, the cathode layers
of the three light-emitting units of R, G, and B are common,
and the anodes are independent from each other, by con-
trolling the anode corresponding to each light-emitting unit,
a separate driving of each light-emitting unit can be realized.
[0005] With the improvement of the display panel reso-
lution, the number of light emitting units per unit area is also
increasing, resulting in the distance between the light emit-
ting units continue to decrease, R, G, B three light-emitting
unit of the light-emitting layer of different materials, the
bright voltage is also different. In the structure of the
conventional OLED display panel as described above, since
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the first common layer of the adjacent light emitting cells
communicates and the distance between the light emitting
units is small in order to improve the resolution, when one
of the light emitting cells (target light emitting cells) is lit,
a small amount of holes can be injected into the adjacent
light emitting cells through the first common layer, recom-
bined with the electrons in the adjacent light emitting cells,
which led to the luminous impure of the target light-emitting
unit, this phenomenon known as the leakage of light-
emitting phenomenon, a small amount of leakage generated
by the leakage current leakage current.

[0006] When the target light-emitting unit is lit at a high
current, a small amount of holes can cause the adjacent
light-emitting cells to emit light, but the brightness is
relatively weak, will be the target light-emitting unit issued
by the strong light cover, the human eye can not identify, at
this time the effect of light leakage is small. However, when
the target light emitting unit is lit at a low current, the light
emitted by the target light emitting unit is weak, and the
performance of the light leakage phenomenon is relatively
obvious, thereby reducing the display effect of the OLED
display panel.

SUMMARY OF THE DISCLOSURE

[0007] In view of the deficiencies of the prior art, the
present disclosure provides an OLED display panel and a
method for manufacturing the OLED display panel which
can effectively eliminate the light leakage phenomenon
between adjacent two sub-pixels and improve the display
quality of the OLED display panel.

[0008] In order to achieve the above object, the present
disclosure adopts the following technical scheme:

[0009] An OLED display panel includes a TFT array
substrate and a plurality of anodes array arranged on the TFT
array substrate, wherein, a pixel defining layer is covered on
the TFT array substrate, the pixel defining layer includes an
opening for exposing the anode and a spacer for spacing two
adjacent ones of the anodes, a groove having an upper
opening is arranged in the spacer, each of the openings
corresponds to a sub-pixel area; wherein, a first common
layer, a second common layer and a cathode layer are
sequentially arranged on the pixel defining layer, the first
common layer, the second common layer and the cathode
layer are arranged with a light emitting material unit corre-
sponding to each sub-pixel area; the first common layer, the
second common layer and the cathode layer have a gap ata
position corresponding to the groove, so that the first com-
mon layer, the second common layer and the cathode layer
are cut off between adjacent two sub-pixel areas.

[0010] Wherein, the width of the upper opening of the
groove is 2 pum or more.

[0011] Wherein, the depth of the groove being greater than
the total thickness of the first common layer, the second
common layer and the cathode layer.

[0012] Wherein, the groove having a trapezoidal cross-
section and the width of the upper opening of the groove
being less than the width of the bottom surface.

[0013] Wherein, the material of the pixel defining layer is
a non-conductive organic material of an inorganic material.
[0014] Wherein, each sub-pixel area respectively corre-
sponds to a red sub-pixel, a green sub-pixel or a blue
sub-pixel, the light emitting material unit in the red sub-pixel
is a light emitting material unit capable of emitting red light,
the light emitting material unit in the green sub-pixel is a
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light emitting material unit capable of emitting green light,
and the light emitting material unit in the blue sub-pixel is
a light emitting material unit capable of emitting blue light.
[0015] Wherein, the first common layer includes a hole
injecting layer and a hole transporting layer provided in this
order in a direction away from the anode, the second
common layer includes an electron injecting layer and an
electron transporting layer provided in this order in a direc-
tion away from the cathode layer.

[0016] The present disclosure also provides a method for
producing an OLED display panel as described above,
including;: providing a TFT array substrate and preparing an
array of a plurality of anodes on the TFT array substrate;
preparing a pixel defining layer thin film on the TFT array
substrate; applying an etching process to etch the pixel
defining layer thin film to form a pixel defining layer having
an opening and a spacer and forming a groove in the spacer;
depositing a first common layer, a light emitting material
unit, a second common layer, and a cathode layer on the
pixel defining layer in this order; wherein, the first common
layer, the second common layer, and the cathode layer are
deposited at a position corresponding to the groove, and the
first common layer, the second common layer, and the
cathode layer are formed a gap at a position corresponding
to the groove.

[0017] Wherein, applying a vacuum deposition process to
sequentially deposit the first common layer, the light emit-
ting material unit, the second common layer and the cathode
layer on the pixel defining layer.

[0018] Another aspect of the present disclosure is to
provide a display device including a driving unit and a
OLED display panel as described above, the driving umt
providing a driving signal to the OLED display panel to
cause the OLED display panel to display a screen.

[0019] Compared with the prior art, the OLED display
panel and the manufacturing method thereof according to
the embodiment of the disclosure, in the OLED display
panel, there are gaps between adjacent two sub-pixel areas,
reducing the leakage of holes between adjacent two sub-
pixel areas, it is possible to effectively eliminate the light
leakage phenomenon between two adjacent sub-pixels and
improve the display quality of the OLED display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a schematic structural view of an OLED
display panel according to an embodiment of the present
disclosure;

[0021] FIG. 2 is a schematic structural view of a pixel
defining layer on a TFT array substrate in an embodiment of
the present disclosure;

[0022] FIG. 3 is a schematic structural view of a first
common layer in an embodiment of the present disclosure;
[0023] FIG. 4 is a schematic structural view of a second
common layer in an embodiment of the present disclosure;
[0024] FIG. 5 is a process flow diagram of a method for
preparing an OLED display panel according to an embodi-
ment of the present disclosure;

[0025] FIG. 6 is an exemplary illustration of the device
structure obtained after depositing the first common layer,
the second common layer, and the cathode layer in the
manufacturing method provided by the embodiment of the
present disclosure;

Oct. 18, 2018

[0026] FIG. 7 is a schematic structural view of a display
device according to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0027] For the purposes, technical solutions, and advan-
tages of the present disclosure will become more apparent
below with reference to the specific embodiments of the
present disclosure will be described in detail. Examples of
such preferred embodiments have been illustrated in the
accompanying drawings. As shown in the drawings accord-
ing to an embodiment of the present disclosure and the
accompanying drawings described are only exemplary, and
the present disclosure is not limited to these embodiments.
[0028] Here, it should be noted that, in order to avoid
unnecessary detail obscure the present disclosure, in the
drawings only shows a structure and/or processing steps
according to the present disclosure are closely related, and
omitted other details of the present disclosure has little
relationship.

[0029] The present embodiment first provides an OLED
display panel, as shown in FIG. 1, the OLED display panel
includes a TFT array substrate 1 and a plurality of functional
layers provided in succession on the TFT array substrate 1,
these functional layers include an anode layer (including a
plurality of anodes 2 arranged in an array), a pixel defining
layer 3, a first common layer 4, an emissive layer (EML, as
shown in FIG. 1, which corresponds to a light emitting
material unit 5 located above each of the anodes 2), a second
common layer 6 and a cathode layer 7.

[0030] Wherein, please refer to FIG. 1 and FIG. 2, the
pixel defining layer 3 is covered on the TFT array substrate,
the pixel defining layer 3 includes an opening 31 for
exposing the anode 2 and a spacer 32 for spacing two
adjacent ones of the anodes 2, a groove 321 having an upper
opening is arranged in the spacer 32, each of the openings
31 corresponds to a sub-pixel area R, G, B. The first
common layer 4, the second common layer 6 and the
cathode layer 7 have a gap 8 at a position corresponding to
the groove 321, so that the first common layer 4, the second
common layer 6 and the cathode layer 7 are cut off between
adjacent two sub-pixel areas (such as between the sub-pixel
areas R and G). Thus, since there is a gap between adjacent
two sub-pixels, the first common layer is cut off, which
reduces the leakage of holes between adjacent two sub-pixel
areas, it is possible to effectively eliminate the light leakage
phenomenon between two adjacent sub-pixels and improve
the display quality of the OLED display panel.

[0031] Wherein, as shown in FIG. 2, the width D1 of the
upper opening of the groove 321 is preferably 2 pm or more
in order to better prevent the holes from leaking from each
other between adjacent two sub-pixel areas. Further, in the
present embodiment, the groove 321 has a trapezoidal cross
section, and the width D1 of the upper opening of the groove
321 is smaller than the width D2 of the bottom surface.
[0032] Wherein the depth of the groove 321 is set to be
larger than the total thickness of the first common layer 4,
the second common layer 6, and the cathode layer 7. Thus,
during the process of depositing the first common layer 4,
the second common layer 6 and the cathode layer 7, the first
common layer 4, the second common layer 6, and the
cathode layer 7 corresponding to the position of the groove
321 can be completely dropped into the groove 321, so that
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the first common layer 4 can be better cut off to better
prevent the holes from leaking from each other between
adjacent two sub-pixel areas.

[0033] Specifically, in the OLED display panel, as shown
in FIG. 1, each of the sub-pixel areas corresponds to the red
sub-pixel R, the green sub-pixel G, or the blue sub-pixel B,
and the red sub-pixel R, the green sub-pixel G, and the blue
sub-pixel B are sequentially arranged as one pixel unit.
Wherein, the light emitting material unit 5 in the red
sub-pixel R is a light emitting material unit emitting red
light, the light emitting material unit 5 in the green sub-pixel
G is a light emitting material unit emitting green light, and
the light emitting material unit 5 in the blue sub-pixel B is
a light emitting material unit emitting blue light. Each pixel
unit is a mixture of R, G, and B primary colors emitted from
the red sub-pixel R, the green sub-pixel G, and the blue
sub-pixel B to realize the display of different colors.
[0034] Wherein the first common layer 4 and the second
common layer 6 may be composed of a material layer or a
two or more material layer. Specifically, in the present
embodiment, as shown in FIG. 4, The first common layer 4
includes a hole injection layer 41 and a hole transport layer
42, and the hole injection layer 41 and the hole transport
layer 42 are stacked in this order in a direction away from
the anode 2, the hole injection layer 41 and the hole transport
layer 42 have similar functions and can be collectively
referred to as a Hole Transport Layer (HTL). As shown in
FIG. 5, the second common layer 6 includes an electron
injecting layer 61 and an electron transporting layer 62, the
electron injecting layer 61 and the electron transporting
layer 62 are sequentially stacked in a direction away from
the cathode layer 7, The electron injection layer 61 and the
electron transport layer 62 have similar functions and can be
collectively referred to as an Electron Transport Layer
(ETL).

[0035] The following describes the manufacturing method
of the OLED display panel described in the figure, as shown
in FIG. 6, which includes the steps of:

[0036] S1, providing a TFT array substrate 1 and prepar-
ing an array of a plurality of anodes 3 on the TFT array
substrate 1.

[0037] S2, preparing a pixel defining layer thin film on the
TFT array substrate 1. The pixel defining layer film con-
tinuously covers the TFT array substrate 1 and the plurality
of anodes 2 on the TFT array substrate. The pixel defining
layer film is prepared using a non-conductive material,
which may be a non-conductive organic material or an
inorganic material.

[0038] S3, applying an etching process to etch the pixel
defining layer thin film to form a pixel defining layer having
an opening 31 and a spacer 32 and forming a groove 321 in
the spacer 32. Wherein, an opening 31 is provided corre-
sponding to each of the anodes 2, the anode 2 is exposed
from the opening 31; the spacers 32 are for spacing two
adjacent ones of the two.

[0039] S4, sequentially depositing the first common layer
4, the light emitting material unit 5, the second common
layer 6, and the cathode layer 7 on the pixel defining layer
3. Wherein, refer to FIG. 7, the first common layer 4, the
second common layer 6, and the cathode layer 7 are depos-
ited in the groove 321 at a position corresponding to the
groove 321, thus, the first common layer 4, the second
common layer 6, and the cathode layer 7 form a gap 8 at
positions corresponding to the grooves 321, respectively.
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Specifically, the first common layer 4, the light emitting
material layer 5, the second common layer 6, and the
cathode layer 7 may be sequentially deposited on the pixel
defining layer 3 by a vacuum deposition process. It should
be noted, the portions of the first common layer 4, the second
common layer 6, and the cathode layer 7 deposited in the
groove 321 may be retained directly within the groove 321
or may be removed by some other process. In other embodi-
ments, the gap 8 and the groove 321 may also be filled with
an insulating material.

[0040] The present embodiment also provides a display
device, as shown in FIG. 7, the display device includes a
drive unit 200 and a display panel 100 that provides drive
signals to the display panel 100 to cause the display panel
100 to display a screen. Wherein the display panel 100
employs the OLED display panel of the present disclosure as
provided in the above embodiment.

[0041] TItis noted that, as used herein, relational terms such
as first and second, and the like are merely used to distin-
guish one entity or another entity operation or operations
separate, and do not necessarily require or imply that these
entities the actual existence of any such relationship or order
between or operations. Moreover, the term “comprising”,
“including” or any other variation thereof are intended to
cover a non-exclusive inclusion, such that a series of factors
including the process, method, article, or apparatus includes
not only those elements, but also not explicitly listed the
other elements, or further comprising for such process,
method, article or device inherent feature. Without more
constraints, by the statement “includes a . . . as defined in
the elements, it does not exclude the existence of additional
identical elements including the element process, method,
article, or apparatus.

[0042] The above description is only a specific embodi-
ment of the present application, it should be noted that those
of ordinary skill in the art, in the present application without
departing from the principles of the premise, but also a
number of improvements and modifications can be made,
these improvements and modifications are to be considered
the scope of the present application.

What is claimed is:

1. An OLED display panel comprises a TFT array sub-
strate and a plurality of anodes array arranged on the TFT
array substrate, wherein, a pixel defining layer is covered on
the TFT array substrate, the pixel defining layer comprises
an opening for exposing the anode and a spacer for spacing
two adjacent ones of the anodes, a groove having an upper
opening is arranged in the spacer, each of the openings
corresponds to a sub-pixel area; wherein,

a first common layer, a second common layer and a
cathode layer are sequentially arranged on the pixel
defining layer, the first common layer, the second
common layer and the cathode layer are arranged with
a light emitting material unit corresponding to each
sub-pixel area;

the first common layer, the second common layer and the
cathode layer have a gap at a position corresponding to
the groove, so that the first common layer, the second
common layer and the cathode layer are cut off between
adjacent two sub-pixel areas.

2. The OLED display panel corresponding to claim 1,

wherein, the width of the upper opening of the groove is 2
pm or more.
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3. The OLED display panel corresponding to claim 1,
wherein, the depth of the groove being greater than the total
thickness of the first common layer, the second common
layer and the cathode layer.

4. The OLED display panel corresponding to claim 1,
wherein, the groove having a trapezoidal cross-section and
the width of the upper opening of the groove being less than
the width of the bottom surface.

5. The OLED display panel corresponding to claim 1,
wherein, the material of the pixel defining layer is a non-
conductive organic material of an inorganic material.

6. The OLED display panel corresponding to claim 1,
wherein, each sub-pixel area respectively corresponds to a
red sub-pixel, a green sub-pixel or a blue sub-pixel, the light
emitting material unit in the red sub-pixel is a light emitting
material unit capable of emitting red light, the light emitting
material unit in the green sub-pixel is a light emitting
material unit capable of emitting green light, and the light
emitting material unit in the blue sub-pixel is a light emitting
material unit capable of emitting blue light.

7. The OLED display panel corresponding to claim 1,
wherein, the first common layer comprises a hole injecting
layer and a hole transporting layer provided in this order in
a direction away from the anode, the second common layer
comprises an electron injecting layer and an electron trans-
porting layer provided in this order in a direction away from
the cathode layer.

8. A method of preparing an OLED display panel, com-
prising:

providing a TFT array substrate and preparing an array of

a plurality of anodes on the TFT array substrate;
preparing a pixel defining layer thin film on the TFT array
substrate;

applying an etching process to etch the pixel defining

layer thin film to form a pixel defining layer having an
opening and a spacer and forming a groove in the
spacer;

depositing a first common layer, a light emitting material

unit, a second common layer, and a cathode layer on the
pixel defining layer in this order; wherein, the first
common layer, the second common layer, and the
cathode layer are deposited at a position corresponding
to the groove, and the first common layer, the second
common layer, and the cathode layer are formed a gap
at a position corresponding to the groove.

9. The method of preparing an OLED display panel
according to claim 8, wherein, applying a vacuum deposi-
tion process to sequentially deposit the first common layer,
the light emitting material unit, the second common layer
and the cathode layer on the pixel defining layer.

10. The method of preparing an OLED display panel
according to claim 8, wherein, the width of the upper
opening of the groove is 2 um or more.

11. The method of preparing an OLED display panel
according to claim 8, wherein, the depth of the groove being
greater than the total thickness of the first common layer, the
second common layer and the cathode layer.

12. The method of preparing an OLED display panel
according to claim 8, wherein, the groove having a trap-
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ezoidal cross-section and the width of the upper opening of
the groove being less than the width of the bottom surface.

13. The method of preparing an OLED display panel
according to claim 8, wherein, the material of the pixel
defining layer is a non-conductive organic material of an
inorganic material.

14. A display device comprises a driving unit and an
OLED display panel, the driving unit provides a driving
signal to the OLED display panel so that the OLED display
panel display screen; wherein, the OLED display panel
comprises a TFT array substrate and a plurality of anodes
array arranged on the TFT array substrate, a pixel defining
layer is covered on the TFT array substrate, the pixel
defining layer comprises an opening for exposing the anode
and a spacer for spacing two adjacent ones of the anodes, a
groove having an upper opening is arranged in the spacer,
each of the openings corresponds to a sub-pixel area;
wherein,

a first common layer, a second common layer and a
cathode layer are sequentially arranged on the pixel
defining layer, the first common layer. the second
common layer and the cathode layer are arranged with
a light emitting material unit corresponding to each
sub-pixel area;

the first common layer, the second common layer and the
cathode layer have a gap at a position corresponding to
the groove, so that the first common layer, the second
common layer and the cathode layer are cut off between
adjacent two sub-pixel areas.

15. The display device according to claim 14, wherein, the

width of the upper opening of the groove is 2 um or more.

16. The display device according to claim 14, wherein, the
depth of the groove being greater than the total thickness of
the first common layer, the second common layer and the
cathode layer.

17. The display device according to claim 14, wherein, the
groove having a trapezoidal cross-section and the width of
the upper opening of the groove being less than the width of
the bottom surface.

18. The display device according to claim 14, wherein, the
material of the pixel defining layer is a non-conductive
organic material of an inorganic material.

19. The display device according to claim 14, wherein,
each sub-pixel area respectively corresponds to a red sub-
pixel, a green sub-pixel or a blue sub-pixel, the light emitting
material unit in the red sub-pixel is a light emitting material
unit capable of emitting red light, the light emitting material
unit in the green sub-pixel is a light emitting material unit
capable of emitting green light, and the light emitting
material unit in the blue sub-pixel is a light emitting material
unit capable of emitting blue light.

20. The display device according to claim 14, wherein, the
first common layer comprises a hole injecting layer and a
hole transporting layer provided in this order in a direction
away from the anode, the second common layer comprises
an electron injecting layer and an electron transporting layer
provided in this order in a direction away from the cathode
layer.
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