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(7) ABSTRACT

An array substrate, an OLED display panel, and an OLED
display are provided. The array substrate may include a
flexible substrate, a buffer layer, a TFT functional layer, a
first flexible layer, a dielectric layer, a second flexible layer,
a first electrode layer, and a flat layer, which are successively
disposed on the flexible substrate. By the provision of the
array substrate, the first flexible layer and the second flexible
layer may be formed on the upper and lower sides of the
dielectric layer respectively. Compared with the prior art in

(30) Foreign Application Priority Data which only one flexible layer is formed on the dielectric
layer, the present disclosure having two layers of the flexible
Jan. 12, 2018 (CN) oo 2018100377472 layer may increase the bending ability of the display panel.
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ARRAY SUBSTRATE, OLED DISPLAY
PANEL AND OLED DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation-applica-
tion of International (PCT) Patent Application No. PCT/
CN2018/083314 filed on Apr. 17, 2018, which claims for-
eign priority of Chinese Patent Application No.
201810037747.2, filed on Jan. 12, 2018 in the State Intel-
lectual Property Office of China, the entire contents of which
are hereby incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the display tech-
nology, and in particular, to an array substrate, an OLED
display panel, and an OLED display.

BACKGROUND

[0003] In the prior art of the low-temperature polysilicon
panel, in order to enhance the bending resistance of the
panel, a flexible layer made of organic material is generally
formed on the dielectric layer, but the structure of the
single-layer flexible layer has a low bending strength. After
the panel has been bent in multiple times, there is still a risk
of breakage, resulting in a panel scrap.

SUMMARY

[0004] The present disclosure mainly provides an array
substrate, an OLED display panel, and an OLED display,
which aims to solve the problem of the low flexural strength
of a single-layer flexible layer.

[0005] To address the technical problems above, accord-
ing to an aspect of the disclosure, an OLED display is
provided. The OLED display may include an OLED display
panel including an array substrate and at least one OLED
device. The array substrate comprises a flexible substrate, a
buffer layer, a TFT functional layer, a first flexible layer, a
dielectric layer, a second flexible layer, a first electrode
layer, and a planar layer, which may be successively dis-
posed on the flexible substrate. The dielectric layer may be
made of inorganic material, the first flexible layer and the
second flexible layers may be made of organic material.
[0006] To address the technical problems above, accord-
ing to another aspect of the disclosure, an array substrate is
provided. The array substrate may comprise a flexible sub-
strate, a buffer layer, a TFT functional layer, a first flexible
layer, a dielectric layer, a second flexible layer, a first
electrode layer and a flat layer, which may be successively
disposed on the flexible substrate.

[0007] To address the technical problems above, accord-
ing to another aspect of the disclosure, an OLED display
panel is provided. The OLED display panel may include an
array substrate and at least one OLED device. The array
substrate comprises a flexible substrate, a buffer layer, a TFT
functional layer, a first flexible layer, a dielectric layer, a
second flexible layer, a first electrode layer, and a flat layer
which may be successively disposed on the flexible sub-
strate.

[0008] The present disclosure may have the following
advantages: different from the prior art, the array substrate
provided by the present disclosure comprises a flexible
substrate, a buffer layer, a TFT functional layer, a first
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flexible layer, a dielectric layer, a second flexible layer, a
first electrode and a flat layer, which may be successively
disposed on the flexible substrate. The first flexible layer and
the second flexible layer may be formed both on the upper
and lower sides of the dielectric layer respectively. Com-
pared with the prior art in which only one flexible layer is
formed on the dielectric layer, the present disclosure having
two layers of the flexible layer may increase the bending
ability of the display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order to make the technical solution of embodi-
ments of the present disclosure more clearly, drawings used
for the description of the embodiments will be briefly
described. Apparently, the drawings described above are
only some exemplary embodiments of the present disclo-
sure. One skilled in the art may acquire other drawings based
on these drawings without any inventive work. In the
drawings:

[0010] FIG. 1is a schematic structural diagram of an array
substrate according to one embodiment of the present dis-
closure.

[0011] FIG. 2 is a schematic diagram of a portion structure
shown in FIG. 1.

[0012] FIG. 3 is another schematic structural diagram of a
dielectric layer shown in FIG. 2.

[0013] FIG. 4 is another schematic structural diagram of a
dielectric layer, a first flexible layer and a second flexible
layer shown in FIG. 2.

[0014] FIG. 5 is another schematic structural diagram of a
dielectric layer shown in FIG. 2.

[0015] FIG. 6 is another schematic structural diagram of a
first flexible layer, a second flexible layer and a dielectric
layer shown in FIG. 2.

[0016] FIG. 7 is a schematic structural diagram of an
OLED display panel according to one embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0017] The technical solution of the embodiments of the
present disclosure will be described more clearly and com-
pletely with reference to the accompanying drawings.
Apparently, the embodiments described here only some
exemplary embodiments, not all the embodiments. Based on
the embodiments described in the present disclosure, one
skilled in the art may acquire all other embodiments without
any creative work. All these shall be covered within the
protection scope of the present disclosure.

[0018] Referring to FIG. 1, FIG. 1 is a schematic structural
diagram of an embodiment of an array substrate 10 of the
present disclosure. The array substrate 10 may include a
flexible substrate 11, a TFT functional layer 12, a first
flexible layer 13, a dielectric layer 14, a second flexible layer
15, a first electrode layer 16 and a flat layer 17. The flexible
substrate 11, the buffer layer 19, the TFT functional layer 12,
the first flexible layer 13, the dielectric layer 14, the second
flexible layer 15, the first electrode layer 16 and the flat layer
17 may be successively disposed on the flexible substrate 11.
[0019] Referring to FIG. 2, during the preparation process
of the flexible substrate 11, a substrate 18 may be provided.
A flexible substrate material including but not limited to
polyimide, polyethylene terephthalate or polycarbonate may
be coated on the surface of the substrate 18. After the coating
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process is finished, a drying process may be performed to
form the flexible substrate 11.

[0020] Alternatively, the substrate 18 may be including
but not limited to a glass substrate, a ceramic substrate, a
quartz substrate, or a silicon substrate.

[0021] Alternatively, a buffer layer 19 may be further
formed on the surface of the flexible substrate 11. As shown
in FIG. 2, at least one of silicon nitride and silicon oxide may
be deposited on the flexible substrate 11 by a chemical vapor
deposition method to form the buffer layer 19.

[0022] Referring to FIG. 1 and FIG. 2, the TFT functional
layer 12 may include a semiconductor layer 121, a gate
insulating layer 122, and a gate electrode 123, which may be
successively disposed on the flexible substrate 11.

[0023] In preparation process, an amorphous silicon layer
may be deposited on the buffer layer 19 by chemical vapor
deposition method to form an amorphous silicon layer
firstly. Then the amorphous silicon layer may be subjected to
dehydrogenation treatment and annealed by an excimer
laser, which make the crystalline silicon layer be crystallized
to form a polysilicon layer. Finally, the polysilicon layer
may be patterned by a photolithography process such as
exposure, development, etching, and lift-off to form the
semiconductor layer 121.

[0024] After forming the semiconductor layer 121, an
insulating material layer covering the semiconductor layer
121 may be deposited on the buffer layer 19 by a chemical
vapor deposition method to form the gate insulating layer
122.

[0025] Alternatively, the insulating material may be
including but not limited to silicon oxide, aluminum oxide,
silicon nitride, or ion gel.

[0026] Further, after forming the gate insulating layer 122,
a conductive layer may be formed by depositing a conduc-
tive material on the gate insulating layer 122 through
physical vapor deposition method. The conductive layer
may be patterned by a photolithography process such as
exposure, development, etching and lift-off to form the gate
electrode 123.

[0027] Alternatively, the conductive material may be
including but not limited to aluminum, silver, copper, 1TO,
gold or titanium.

[0028] The first flexible layer 13 may cover the gate
insulating layer 122 and the gate electrode 123. The dielec-
tric layer 14 may be formed on the first flexible layer 13, and
the second flexible layer 15 may be formed on the dielectric
layer 14, such that the dielectric layer 14 may be sandwiched
between the first flexible layer 13 and the second flexible
layer 15.

[0029] The first flexible layer 13 and the second flexible
layer 15 may be made of organic material, and the dielectric
layer 14 may be made of inorganic material. During the
preparation process, an organic material covering the gate
123 may be coated on the gate insulating layer 122. After the
coating process is finished, a drying process may be per-
formed to form the first flexible layer 13. Then an inorganic
material may be deposited on the first flexible layer 13 by a
chemical vapor deposition method to form the dielectric
layer 14. An organic material may be coated on the dielectric
layer 14, and a drying process may be proceeded after
coating to form the second flexible layer 15.

[0030] Alternatively, the organic material may be polyim-
ide, and the inorganic material may be SiOx, SiNx or a
mixture of SiOx and SiNx above.
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[0031] Referring to FIG. 3 and FIG. 4, in another embodi-
ment, the dielectric layer 14 may define a plurality of
through holes 141. The first flexible layer 13 and the second
flexible layer 15 may be connected to each other through a
plurality of through holes 141. During the preparation pro-
cess, after the dielectric layer 14 is formed on the first
flexible layer 13 by chemical vapor deposition method, a
plurality of through holes 141 may be defined by a photo-
lithography process such as exposure, development, etching,
and lift-off. Then the second flexible layer 15 may be formed
both on the dielectric layer 14 and in the plurality of through
holes 141, so that the second flexible layer 15 may be
connected to the first flexible layer 13 through a portion in
the through holes 141 to improve the bending strength
between the first flexible layer 13 and the second flexible
layer 15. Thus, the bending resistance ability of the array
substrate 10 in the present embodiment may be improved.

[0032] Referring to FIG. 5 and FIG. 6, in another embodi-
ment, the dielectric layer 14 surface may include a lower
surface and an upper surface. the lower surface of the
dielectric layer 14 may define a plurality of the first grooves
143. To increase the connection strength between the first
flexible layer 13 and the dielectric layer 14, some portions
of the first flexible layer 13 may be disposed in the plurality
of the first grooves 142, so that the bending strength of the
first flexible layer 13 may be increased.

[0033] Furthermore, the upper surface of the dielectric
layer 14 is provided with a plurality of the second grooves
143. To increase the connection strength between the second
flexible layer 15 and the dielectric layer 14, some portions
of the second flexible layer 15 may be disposed in the
plurality of the second grooves 143, so that the bending
strength of the second flexible layer 15 may be increased.

[0034] The dielectric layer 14 may define a plurality of the
first grooves 142 on the lower surface and a plurality of the
second grooves 143 on the upper surface at the same time.
The dielectric layer 14 may also define a plurality of the first
grooves 142 on the lower surface or a plurality of the second
grooves 143 on the upper surface alternatively.

[0035] Furthermore, referring to FIG. 2, the gate insulat-
ing layer 122, the first flexible layer 13, the dielectric layer
14 and the second flexible layer 15 may define vias 101,
which may reach to the surface of the semiconductor layer
121.

[0036] The second flexible layer 15 may be formed on the
dielectric layer 14, the vias 101 may be defined to get
through the second flexible layer 15, the dielectric layer 14,
and the first flexible layer 13 and reach to the surface of the
semiconductor layer 121 by a photolithography process such
as exposure, development, etching, and lift-off.

[0037] Moreover, the number of the vias 101 may be two.

[0038] Referring to FIG. 1 and FIG. 2, the first electrode
layer 16 may include a source 161 and a drain 162. The
source 161 and the drain 162 may be connected to the
semiconductor layer 121 through the two vias 101.

[0039] During the preparation process, a conductive layer
may be formed by depositing a conductive material both on
the second flexible layer 15 and in the via 101 by a physical
vapor deposition method. The conductive layer may be
patterned by a photolithography process such as exposure,
development, etching, and lift-off to form the source elec-
trode 161 and the drain electrode 162, which may be
connected to the semiconductor layer 121.
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[0040] Alternatively, the conductive material may be a
conductive material including but not limited to aluminum,
silver, copper, ITO, gold or titanium.

[0041] The flat layer 17 may be formed on the second
flexible layer 15 and covers the first electrode layer 16.
[0042] The flat layer 17 may define an opening 171 on the
surface of the first electrode layer 16.

[0043] Alternatively, the flat layer 17 may be made of
organic material, which may be polyimide.

[0044] Referring to FIG. 7, FIG. 7 is a schematic structural
diagram of an OLED display panel 20 according to one
embodiment provided by the present disclosure. The OLED
display panel 20 may include an array substrate 21 and at
least one OLED device 22 arranged on the array substrate 21
in this embodiment.

[0045] The array substrate 21 is the same as the array
substrate 10 described above. The array substrate 21 may
include a flexible substrate 11, a buffer layer 18, a TFT
functional layer 12, a first flexible layer 13, a dielectric layer
14, a second flexible layer, a layer 15, a first electrode layer
16, and a flat layer 17, which may be successively disposed
on the flexible substrate 11. Referring to the embodiment of
the array substrate 10 described above, the detailed descrip-
tion of the array substrate 21 in this embodiment are not
described again.

[0046] The OLED device 22 may include a second elec-
trode layer 221, a pixel definition layer 222, a light emitting
layer 223, a third electrode layer 224, and an encapsulation
layer 225.

[0047] Referring to FIG. 1 and FIG. 7, the second elec-
trode layer 221 may be disposed on the flat layer 17, and
connected to the first electrode layer 16 through the opening
171 on the flat layer 17. During the preparation process, a
conductive layer may be formed by depositing a conductive
material in the opening 171 on the flat layer 17 by physical
vapor deposition method. Then the conductive layer may be
patterned by a photolithography process such as exposure,
development, etching, and lift-off to form the second elec-
trode layer 221, which may be connected to the first elec-
trode layer 16.

[0048] The second electrode layer 221 may be an anode
layer or a cathode layer.

[0049] The pixel defining layer 222 may be disposed on
the flat layer 17 and cover the second electrode layer 221,
wherein the pixel defining layer 222 may be provided with
a pixel light emitting region 2221 corresponding to the
position of the second electrode layer 221. The pixel defin-
ing layer 222 may define a though hole on the surface of the
second electrode layer 221 as the pixel light emitting region
2221.

[0050] Alternatively, the pixel definition layer 222 may be
made of organic matetial, which may be polyimide.

[0051] In the pixel light emitting region 2221, the light
emitting layer 223 may be disposed on the second electrode
layer 221, and the third electrode layer 224 may be disposed
on the light emitting layer 223, such that light emitting layer
223 may be sandwiched between the second electrode layer
221 and the third electrode layer 224. The encapsulation
layer 225 may cover the pixel defining layer 222 and the
third electrode layer 224,

[0052] The third electrode layer 224 and the second elec-
trode layer 221 may be connected to each other electrically,
and the polarity of the third electrode layer 224 compared to
the second electrode layer 221 may be reversed.
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[0053] The present disclosure also provides an OLED
display, the OLED display may include the OLED display
panel described in the embodiments above.

[0054] Different from the prior art, the array substrate
provided by the present disclosure comprises a flexible
substrate, a buffer layer, a TFT functional layer, a first
flexible layer, a dielectric layer, a second flexible layer, a
first electrode and a flat layer, which may be successively
disposed on the flexible substrate. The first flexible layer and
the second flexible layer may be formed on the upper and
lower sides of the dielectric layer respectively. Compared
with the prior art, only one flexible layer may be formed on
the dielectric layer, and the bending strength of the array
substrate may be much higher, which may increase the
bending ability of the display panel.

[0055] The descriptions above are merely the embodi-
ments of the present disclosure, and are not intended to limit
the protection scope of the present disclosure. In fact, one
skilled in the art may make many equivalents and modifi-
cations based on the specification and the drawings of the
present disclosure, or directly or indirectly apply the tech-
nical solution to other relevant technical field. All these shall
all be covered within the protection of the disclosure.

What is claimed is:

1. An OLED display comprising:

an OLED display panel comprising an array substrate

containing at least one OLED device, the array sub-
strate further comprising:

a flexible substrate;

a buffer layer;

a TFT functional layer;

a first flexible layer;

a dielectric layer;

a second flexible layer;

a first electrode layer; and a flat layer, which are succes-

sively disposed on the flexible substrate;

wherein the dielectric layer comprises inorganic material,

and the first flexible layer and the second flexible layer
comprise organic material.

2. The OLED display of claim 1, wherein

the first flexible layer and the second flexible layer are

made of polyimide; and
the dielectric layer is made of SiOx, SiNx or a mixture of
SiOx and SiNx.

3. The OLED display of claim 1, wherein

a plurality of through holes are defined in the dielectric
layer, and the first flexible layer and the second flexible
layer are connected through the plurality of through
holes.

4. The OLED display of claim 1, the dielectric layer
surface comprises a lower surface and an upper surface,
wherein

the lower surface of the dielectric layer has a plurality of

first grooves, some portions of the first flexible layer are
disposed in the first grooves; and

the upper surface of the dielectric layer has a plurality of

second grooves, and some portions of the second
flexible layer are disposed in the second grooves.

5. The OLED display of claim 1, wherein

the TFT functional layer comprises a semiconductor

layer, a gate insulating layer, and a gate, which are
successively disposed on the flexible substrate; the first
flexible layer covers the gate insulating layer and the
gate;
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the first electrode layer comprises a source and a drain,
and the source and the drain connect the semiconductor
layers by vias going through the second flexible layer,
the dielectric layer, the first flexible layer and the gate
insulating layer.

6. The OLED display of claim 1, wherein

the OLED device comprises:

a second electrode layer disposed on the flat layer, and
connecting the first electrode layer through an opening
in the flat layer;

a pixel defining layer disposed on the flat layer and
covering the second electrode layer, wherein the pixel
defining layer defines a pixel light emitting region on
the surface of the second electrode layer:

a light emitting layer disposed on the second electrode
layer in the pixel light emitting region;

a third electrode layer disposed on the light emitting layer;
and

an encapsulation layer covering both the pixel definition
layer and the third electrode layer.

7. An array substrate, comprising:

a flexible substrate;

a buffer layer;

a TFT functional layer;

a first flexible layer;

a dielectric layer;

a second flexible layer;

a first electrode layer and the flat layer, which are suc-
cessively disposed on the flexible substrate.

8. The array substrate of claim 7, wherein

the dielectric layer comprises inorganic material; and

the first flexible layer and the second flexible layer
comprise organic material.

9. The array substrate of claim 7, wherein

the first flexible layer and the second flexible layer are
made of polyimide; and

the dielectric layer is made of SiOx, SiNx or a mixture of
SiOx and SiNx.

10. The array substrate of claim 7, wherein

a plurality of through holes are defined in the dielectric
layer, and the first flexible layer and the second flexible
layer are connected through the plurality of through
holes.

11. The array substrate of claim 7, the dielectric layer
surface comprises a lower surface and an upper surface,
wherein

the lower surface of the dielectric layer has a plurality of
first grooves, some portions of the first flexible layer are
disposed in the first grooves; and

the upper surface of the dielectric layer has a plurality of
second grooves, and some portions of the second
flexible layer are disposed in the second grooves.

12. The array substrate of claim 7, wherein

the TFT functional layer comprises a semiconductor
layer, a gate insulating layer, and a gate, which are
successively disposed on the flexible substrate; the first
flexible layer covers the gate insulating layer and the
gate;

the first electrode layer comprises a source and a drain,
and the source and the drain connect the semiconductor
layers by vias, which are defined by the second flexible
layer, the dielectric layer, the first flexible layer and the
gate insulating layer.
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13. An OLED display panel, comprising an array sub-
strate containing at least one OLED device;

wherein the array substrate comprises:

a flexible substrate;

a buffer layer;

a TFT functional layer;

a first flexible layer;,

a dielectric layer;

a second flexible layer;

a first electrode layer; and

a flat layer, which are successively disposed on the
flexible substrate.

14. The OLED display panel of claim 13, wherein

the OLED device comprises:

a second electrode layer disposed on the flat layer, and
connecting the first electrode layer through an opening
on the flat layer.

a pixel defining layer disposed on the flat layer and
covering the second electrode layer, wherein the pixel
defining layer defines a pixel light emitting region on
the surface of the second electrode layer;

a light emitting layer disposed on the second electrode
layer in the pixel light emitting region;

a third electrode layer disposed on the light emitting layer;
and

an encapsulation layer covering both the pixel definition
layer and the third electrode layer.

15. The OLED display panel of claim 13, wherein

the dielectric layer comprises inorganic material; and

the first flexible layer and the second flexible layer
comprise organic material.

16. The OLED display panel of claim 13, wherein

the first flexible layer and the second flexible layer are
made of polyimide; and

the dielectric layer is made of SiOx, SiNx or a mixture of
SiOx and SiNx.

17. The OLED display panel of claim 13, wherein

a plurality of through holes are defined in the dielectric
layer, and the first flexible layer and the second flexible
layer are connected through the plurality of through
holes.

18. The OLED display panel of claim 13, the dielectric
layer surface comprises a lower surface and an upper sur-
face, wherein

the lower surface of the dielectric layer has a plurality of
the first grooves, some portions of the first flexible layer
are disposed in the first grooves; and

the upper surface of the dielectric layer has a plurality of
the second grooves, and some portions of the second
flexible layer are disposed in the second grooves.

19. The OLED display panel of claim 13, wherein

the TFT functional layer comprises a semiconductor
layer, a gate insulating layer, and a gate, which are
successively disposed on the flexible substrate; the first
flexible layer covers the gate insulating layer and the
gate;

the first electrode layer comprises a source and a drain,
and the source and the drain connect the semiconductor
layer by vias, which are defined by the second flexible
layer, the dielectric layer, the first flexible layer and the
gate insulating layer.
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