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(57) ABSTRACT

Provided is an organic light emitting diode display device
and a manufacturing method thereof. The method includes:
preparing a thin film transistor layer on a glass substrate;
preparing a plurality of organic light emitting diode ele-
ments on a thin film transistor layer; preparing a barrier layer
and a buffer layer on the thin film transistor layer, wherein
the barrier layer covers the plurality of organic light emitting
diode elements; preparing a plurality of island structures on
the barrier layer or on the buffer layer, wherein the plurality
of island structures are located a non-light emitting region
on the barrier layer or the buffer layer. The path of water
vapor entering the OLED display device can be prolonged to
enhance the absorption of water vapor and to enhance the
packaging result of the OLED display device.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND MANUFACTURING
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuing application of PCT
Patent Application No. PCT/CN2018/092351 entitled
“Organic light emitting diode display device and manufac-
turing method thereof”, filed on Jun. 22, 2018, which claims
priority to Chinese Patent Application No. 201810365397.2,
filed on Apr. 23, 2018, both of which are hereby incorpo-
rated in its entireties by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to a display field, and
more particularly to an organic light emitting diode display
device and a manufacturing method thereof.

BACKGROUND OF THE INVENTION

[0003] In the current field of lighting and display, due to
the properties of the OLED (Organic Light-Emitting Diode),
such as low start-up voltage, lightness, thinness and self-
luminescence, more and more OLEDs are widely studied for
the development of lighting products and panel industry to
meet the requirements of low energy consumption, light
weight and surface light sources. At present, due to the
properties of flexibility, thinness, and self-luminescence of
the OLED flexible display panel, more and more OLED
flexible display products are created.

[0004] At present, the structure of the OLED display
device is performed by using a thin film package as shown
in FIG. 1. The numbers 1', 2', 3", 4, 5, 6, 7' and §
respectively indicate the glass substrate and the TFT (Thin
Film Transistor) layer, the pixel layer, the first barrier layer,
the first buffer layer, the second barrier layer, the second
buffer layer and the third barrier layer. However, since the
thin film barrier layer and the buffer layer are thin, there is
a stress between the layers. Therefore, the ability of the
barrier layer and the buffer layer for blocking water and
oxygen does not achieve the desired effect. The water-
oxygen permeability is high, and the barrier layer and the
buffer layer are more likely to break and cause the package
to fail.

SUMMARY OF THE INVENTION

[0005] For solving the aforesaid technical problems, the
present invention provides an organic light emitting diode
display device and a manufacturing method thereof, which
can reduce the permeability of water and oxygen for low-
ering the risk of breakage of the barrier layer and the buffer
layer, and improving the service life of the OLED display
device.

[0006] The present invention provides a manufacturing
method of an organic light emitting diode display device,
comprising:

[0007] preparing a thin film transistor layer on a glass
substrate;

[0008] preparing a plurality of organic light emitting diode
elements on a thin film transistor layer;

[0009] preparing a barrier layer and a buffer layer on the
thin film transistor layer, wherein the barrier layer covers the
plurality of organic light emitting diode elements;
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[0010] preparing a plurality of island structures on the
barrier layer or on the buffer layer, wherein the plurality of
island structures are located a non-light emitting region on
the barrier layer or the buffer layer.

[0011] Preferably, preparing the plurality of island struc-
tures on the barrier layer or on the buffer layer specifically
comprises:

[0012] patterning the barrier layer or the buffer layer by
one of photolithography, transferring and laser etching to
obtain the plurality of island structures, or preparing the
plurality of island structures on the barrier layer or the buffer
layer by inkjet printing.

[0013] Preferably, as the plurality of island structures are
prepared on the barrier layer or the buffer layer by inkjet
printing, a material of the island structures is an inorganic
nanomaterial.

[0014] Preferably, a shape of the island structure is one of
a pyramid shape, a lens shape and a particle shape.

[0015] Preferably, preparing the barrier layer and the buf-
fer layer on the thin film transistor layer specifically com-
prises:

[0016] sequentially preparing a first barrier layer, a first
buffer layer, a second barrier layer, a second buffer layer and
a third barrier layer on the thin film transistor layer,

[0017] Preferably, preparing the plurality of island struc-
tures on the barrier layer or on the buffer layer specifically
comprises:

[0018] preparing the plurality of island structures on any
one of the first barrier layer, the first buffer layer, the second
barrier layer, the second buffer layer and the third barrier
layer.

[0019] The present invention further provides a manufac-
turing method of an organic light emitting diode display
device, comprising:

[0020] preparing a thin film transistor layer on a glass
substrate;
[0021] preparing a plurality of organic light emitting diode

elements on a thin film transistor layer;

[0022] preparing a barrier layer and a buffer layer on the
thin film transistor layer, wherein the barrier layer covers the
plurality of organic light emitting diode elements;

[0023] preparing a plurality of island structures on the
barrier layer or on the buffer layer, wherein the plurality of
island structures are located a non-light emitting region on
the barrier layer or the buffer layer; wherein a shape of the
island structure is one of a pyramid shape, a lens shape and
a particle shape;

[0024] preparing the plurality of island structures on the
barrier layer or on the buffer layer specifically comprises:
[0025] patterning the barrier layer or the buffer layer by
one of photolithography, transferring and laser etching to
obtain the plurality of island structures, or preparing the
plurality of island structures on the barrier layer or the buffer
layer by inkjet printing.

[0026] Preferably, as the plurality of island structures are
prepared on the barrier layer or the buffer layer by inkjet
printing, a material of the island structures is an inorganic
nanomaterial.

[0027] Preferably, preparing the barrier layer and the buf-
fer layer on the thin film transistor layer specifically com-
prises:

[0028] sequentially preparing a first barrier layer, a first
buffer layer, a second barrier layer, a second buffer layer and
a third barrier layer on the thin film transistor layer.
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[0029] Preferably, preparing the plurality of island struc-
tures on the barrier layer or on the buffer layer specifically
comprises:

[0030] preparing the plurality of island structures on any
one of the first barrier layer, the first buffer layer, the second
barrier layer, the second buffer layer and the third barrier
layer.

[0031] The present invention further provides an organic
light emitting diode display device, comprising: a glass
substrate, a thin film transistor layer located on the glass
substrate, a plurality of organic light emitting diode elements
located on the thin film transistor layer, a barrier layer and
a buffer layer located on the thin film transistor layer,
wherein the barrier layer covers the plurality of organic light
emitting diode elements;

[0032] wherein a plurality of island structures is arranged
on the barrier layer or on the buffer layer, and the plurality
of island structures are located in a non-light emitting region
on the barrier layer or the buffer layer.

[0033] Preferably, a shape of the island structure is one of
a pyramid shape, a lens shape and a particle shape.

[0034] Preferably, a material of the island structures is the
same as a material of the barrier layer or the buffer layer, or
the material of the island structures is an inorganic nano-
material.

[0035] Preferably, the barrier layer comprises a first bar-
rier layer, a second barrier layer, and a third barrier layer, and
the buffer layer comprises a first buffer layer and a second
buffer layer;

[0036] the first barrier layer, the first buffer layer, the
second barrier layer, the second buffer layer and the third
barrier layer are sequentially stacked in a direction away
from the thin film transistor layer.

[0037] The implementation of the present invention pos-
sesses results: by preparing the plurality of island structures
on the barrier layer or the buffer layer according to the
present invention, the path of water vapor entering the
OLED display device will be prolonged to enhance the
absorption of water vapor and to reduce the water vapor-
oxygen permeability for enhancing the packaging result of
the OLED display device. Meanwhile, the stress of the
OLED display device can be enhanced, and the film damage
caused by the stress of the display device can be effectively
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] In order to more clearly illustrate the embodiments
of the present invention or prior art, the following figures
will be described in the embodiments are briefly introduced.
It is obvious that the drawings are merely some embodi-
ments of the present invention, those of ordinary skill in this
field can obtain other figures according to these figures
without paying the premise.

[0039] FIG. 1 is a structural diagram of an organic light
emitting diode display device in the prior art of the present
invention.

[0040] FIG. 2 is a structure diagram of a thin film tran-
sistor layer, organic light emitting diode display elements
and a first barrier layer prepared on a glass substrate accord-
ing to the present invention.

[0041] FIG. 3 is a diagram of a plurality of island struc-
tures prepared on a first barrier layer according to the present
invention.
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[0042] FIG. 4 is a structure diagram of an organic light
emitting diode display device according to the present
invention.

[0043] FIG. 5 is a diagram of particle shape island struc-
tures according to the present invention.

[0044] FIG. 6 is a diagram of lens shape island structures
according to the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0045] The present invention provides a method for pre-
paring an OLED (Organic Light-Emitting Diode) display
device. The method comprises;

[0046] as shown in FIG. 2, preparing a TFT (thin film
transistor) layer 2 on a glass substrate 1;

[0047] preparing a plurality of organic light emitting diode
elements 3 on a thin film transistor layer 2;

[0048] preparing a barrier layer and a buffer layer on the
thin film transistor layer 2, wherein the barrier layer covers
the plurality of organic light emitting diode elements 3;
[0049] preparing a plurality of island structures on the
barrier layer or on the buffer layer, wherein the plurality of
island structures are located a non-light emitting region on
the barrier layer or the buffer layer. For instance, as shown
in FIG, 3, the plurality of island structures 5 are prepared on
a first barrier layer 4 on the thin film transistor layer 2. As
shown in FIG. 2, the non-light emitting region 41 is a region
on the barrier layer outside a region directly above the
organic light emitting diode display elements 3 as shown in
the dashed frame area in FIG. 2; correspondingly, the light
emitting region is a region on the barrier layer directly above
the organic light emitting diode display elements 3. The light
emitting region 1s a pixel region corresponding to the
organic light emitting diode display device.

[0050] Furthermore, preparing the plurality of island
structures on the barrier layer or on the buffer layer specifi-
cally comprises:

[0051] patterning the barrier layer or the buffer layer by
one of photolithography, transferring and laser etching to
obtain the plurality of island structures 5, or preparing the
plurality of island structures 5 on the barrier layer or the
buffer layer by inkjet printing. Specifically, photolithogra-
phy is performed by coating photoresist, exposing and
developing, and laser etching is directly etching by laser
irradiation in positions where etching is required.

[0052] Furthermore, as the plurality of island structures 5
are prepared on the barrier layer or the buffer layer by inkjet
printing, a material of the island structures 5 is an inorganic
nanomaterial.

[0053] As shown in FIG. 4, preparing the barrier layer and
the buffer layer on the thin film transistor layer 2 specifically
comprises:

[0054] sequentially preparing a first barrier layer 4, a first
buffer layer 6, a second barrier layer 7, a second buffer layer
8 and a third barrier layer 9 on the thin film transistor layer
2.

[0055] Furthermore, preparing the plurality of island
structures on the barrier layer or on the buffer layer specifi-
cally comprises:

[0056] preparing the plurality of island structures 5 on any
one of the first barrier layer 4, the first buffer layer 6, the
second barrier layer 7, the second buffer layer 8 and the third
barrier layer 9. In FIG. 3, the plurality of island structures 5
is prepared on the first barrier layer 4. In other embodiments,
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the plurality of island structures 5 can be prepared on the
first buffer layer 6 or on the second barrier layer 7.

[0057] Since the first barrier layer 4, the first buffer layer
6, the second barrier layer 7, the second buffer layer 8 and
the third barrier layer 9 are generally prepared by chemical
vapor deposition, thus as the plurality of island structures 5
is prepared on the first barrier layer 4, the first buffer layer
6, the second barrier layer 7, the second buffer layer 8 and
the third barrier layer 9 are all convex upwards correspond-
ing to the island structures 5.

[0058] When water vapor enters the organic light emitting
diode display device, and as the water vapor passes through
the positions where the first buffer layer 6, the second barrier
layer 7, the second buffer layer 8, and the third barrier layer
9 are convex upwards corresponding to the island structures
5, and passes through the island structures 5, the path of
water vapor entering the OLED display device will be
prolonged to enhance the absorption of water vapor and to
reduce the water vapor-oxygen permeability for enhancing
the packaging result of the OLED display device. Mean-
while, the stress of the OLED display device can be
enhanced, and the film damage caused by the stress of the
display device can be effectively reduced, and the island
structures 5 prepared in the non-light emitting region 41 will
not adversely affect the light-emitting result (such as total
reflection, light absorption, efc.).

[0059] A shape of the island structure 5 is one of a pyramid
shape, a lens shape and a particle shape. As shown in FIG.
3, the shape of the island structure 5 is the pyramid shape.
As shown in FIG. 5, the shape of the island structure 5 can
be the particle shape. As shown in FIG. 6, the shape of the
island structure 5 can be the lens shape. The island structures
5 of the particle shape can be prepared by inkjet printing.
When the island structures 5 of the particle shape are
prepared by inkjet printing, the material of the island struc-
tures 5 is selected to use an inorganic nanomaterial, such as
one of magnesium oxide, zinc oxide and titanium dioxide.
When the inorganic nanomaterial is used, the process is
simple and the cost is low. The pyramid shape island
structures 5 or the lens shape island structures 5 can be
prepared by photolithography, transferring, or laser etching.
[0060] The present invention further provides an organic
light emitting diode display device. As shown in FIG. 4, the
OLED display device comprises: a glass substrate 1, a thin
film transistor layer 2 located on the glass substrate 1, a
plurality of organic light emitting diode elements 3 located
on the thin film transistor layer 2, a barrier layer and a buffer
layer located on the thin film transistor layer 2, wherein the
barrier layer covers the plurality of organic light emitting
diode elements 3.

[0061] The barrier layer comprises a first barrier layer 4,
a second barrier layer 7 and the third barrier layer 9. The
buffer layer comprises a first buffer layer 6 and a second
buffer layer 8.

[0062] The first barrier layer 4, the first buffer layer 6, the
second barrier layer 7, the second buffer layer 8 and the third
barrier layer 9 are sequentially stacked in a direction away
from the thin film transistor layer 2.

[0063] A plurality of island structures 5 is arranged on the
barrier layer or on the buffer layer, and the plurality of island
structures 5 are located in a non-light emitting region 41 on
the barrier layer or the buffer layer. For instance, the
plurality of island structures 5 is arranged on the first barrier
layer 4.
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[0064] Furthermore, a shape of the island structure 5 is one
of a pyramid shape, a lens shape and a particle shape.
[0065] Furthermore, a material of the island structures 5 is
the same as a material of the barrier layer or the buffer layer,
or the material of the island structures 5 is an inorganic
nanomaterial.

[0066] In conclusion, by preparing the plurality of island
structures 5 on the barrier layer or the buffer layer according
to the present invention, the path of water vapor entering the
OLED display device will be prolonged to enhance the
absorption of water vapor and to reduce the water vapor-
oxygen permeability for enhancing the packaging result of
the OLED display device. Meanwhile, the stress of the
OLED display device can be enhanced, and the film damage
caused by the stress of the display device can be effectively
reduced, and the island structures 5 prepared in the non-light
emitting region 41 will not adversely affect the light-emit-
ting result (such as total reflection, light absorption, etc.).
[0067] The above content with the specific preferred
embodiments of the present invention is further made to the
detailed description, the specific embodiments of the present
invention should not be considered limited to these descrip-
tions. Those of ordinary skill in the art for the present
invention, without departing from the spirit of the present
invention, can make various simple deduction or replace-
ment, should be deemed to belong to the scope of the present
invention.

What is claimed is:
1. A manufacturing method of an organic light emitting
diode display device, comprising:

preparing a thin film transistor layer on a glass substrate;

preparing a plurality of organic light emitting diode
elements on a thin film transistor layer;

preparing a barrier layer and a buffer layer on the thin film
transistor layer, wherein the barrier layer covers the
plurality of organic light emitting diode elements;

preparing a plurality of island structures on the barrier
layer or on the buffer layer, wherein the plurality of
island structures are located a non-light emitting region
on the barrier layer or the buffer layer.

2. The manufacturing method of the organic light emitting
diode display device according to claim 1, wherein prepar-
ing the plurality of island structures on the barrier layer or
on the buffer layer comprises:

patterning the barrier layer or the buffer layer by one of
photolithography, transferring and laser etching to
obtain the plurality of island structures, or preparing the
plurality of island structures on the barrier layer or the
buffer layer by inkjet printing.

3. The manufacturing method of the organic light emitting
diode display device according to claim 2, wherein as the
plurality of island structures are prepared on the barrier layer
or the buffer layer by inkjet printing, a material of the island
structures is an inorganic nanomaterial.

4. The manufacturing method of the organic light emitting
diode display device according to claim 1, wherein a shape
of the island structure is one of a pyramid shape, a lens shape
and a particle shape.

5. The manufacturing method of the organic light emitting
diode display device according to claim 1, wherein prepar-
ing the barrier layer and the buffer layer on the thin film
transistor layer comprises:
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sequentially preparing a first barrier layer, a first buffer
layer, a second barrier layer, a second buffer layer and
a third barrier layer on the thin film transistor layer.

6. The manufacturing method of the organic light emitting
diode display device according to claim 5, wherein prepar-
ing the plurality of island structures on the barrier layer or
on the buffer layer comprises:

preparing the plurality of island structures on any one of

the first barrier layer, the first buffer layer, the second
barrier layer, the second buffer layer and the third
barrier layer.

7. A manufacturing method of an organic light emitting
diode display device, comprising;

preparing a thin film transistor layer on a glass substrate;

preparing a plurality of organic light emitting diode

elements on a thin film transistor layer;
preparing a barrier layer and a buffer layer on the thin film
transistor layer, wherein the barrier layer covers the
plurality of organic light emitting diode elements;

preparing a plurality of island structures on the barrier
layer or on the buffer layer, wherein the plurality of
island structures are located a non-light emitting region
on the barrier layer or the buffer layer; wherein a shape
of the island structure is one of a pyramid shape, a lens
shape and a particle shape;
preparing the plurality of island structures on the barrier
layer or on the buffer layer specifically comprises:

patterning the barrier layer or the buffer layer by one of
photolithography, transferring and laser etching to
obtain the plurality of island structures, or preparing the
plurality of island structures on the barrier layer or the
buffer layer by inkjet printing.

8. The manufacturing method of the organic light emitting
diode display device according to claim 7, wherein as the
plurality of island structures are prepared on the barrier layer
or the buffer layer by inkjet printing, a material of the island
structures is an inorganic nanomaterial.

9. The manufacturing method of the organic light emitting
diode display device according to claim 7, wherein prepat-
ing the barrier layer and the buffer layer on the thin film
transistor layer comprises:
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sequentially preparing a first barrier layer, a first buffer
layer, a second barrier layer, a second buffer layer and
a third barrier layer on the thin film transistor layer.

10. The manufacturing method of the organic light emit-
ting diode display device according to claim 9, wherein
preparing the plurality of island structures on the barrier
layer or on the buffer layer comprises:

preparing the plurality of island structures on any one of

the first barrier layer, the first buffer layer, the second
barrier layer, the second buffer layer and the third
barrier layer.

11. An organic light emitting diode display device, com-
prising: a glass substrate, a thin film transistor layer located
on the glass substrate, a plurality of organic light emitting
diode elements located on the thin film transistor layer, a
barrier layer and a buffer layer located on the thin film
transistor layer, wherein the barrier layer covers the plurality
of organic light emitting diode elements;

wherein a plurality of island structures is arranged on the

barrier layer or on the buffer layer, and the plurality of
island structures are located in a non-light emitting
region on the barrier layer or the buffer layer.

12. The organic light emitting diode display device
according to claim 11, wherein a shape of the island struc-
ture is one of a pyramid shape, a lens shape and a particle
shape.

13. The organic light emitting diode display device
according to claim 11, wherein a material of the island
structures is the same as a material of the barrier layer or the
buffer layer, or the material of the island structures is an
inorganic nanomaterial.

14. The organic light emitting diode display device
according to claim 11, wherein the barrier layer comprises a
first barrier layer, a second barrier layer, and a third barrier
layer, and the buffer layer comprises a first buffer layer and
a second buffer layer;

the first barrier layer, the first buffer layer, the second

barrier layer, the second buffer layer and the third
barrier layer are sequentially stacked in a direction
away from the thin film transistor layer.
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