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FLEXIBLE ORGANIC LIGHT EMITTING
DIODE DISPLAY DEVICE AND
MANUFACTURING METHOD THEREOF

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to a
flexible organic light emitting diode display device and a
manufacturing method thereof.

BACKGROUND

[0002] Flexible display devices have many advantages,
such as impact-proof, strong resistance to quake, light weight,
small volume, good portability and the like.

[0003] The main flexible display devices at present can be
basically classified into three types: an electronic paper (or
flexible electrophoresis display), a flexible organic light emit-
ting diode (OLED) display, a flexible liquid crystal display,
etc.

[0004] Referring to FIG. 1, it can be seen that, a conven-
tional flexible organic light emitting diode display device
sequentially includes from bottom to top: a first flexible sub-
strate 001, a thin film transistor (TFT) 003, a first passivation
layer 005, an anode 006, a pixel defining layer 007, an organic
electroluminescence layer (EL.) 008, a cathode 009, a second
passivation layer 012, an adhesive 010 and a second flexible
substrate 011, The thin film transistor (TFT) 003 sequentially
includes from bottom to top: an active layer 014, a gate
insulating layer 002, a gate electrode 016, an interlayer insu-
lating layer 004, a drain electrode 015 and a source electrode
017.

[0005] Electrodes of the flexible organic light emitting
diode display device are of metallic materials, and may be
broken under the action of stress as the display is bent, which
therefore affects display quality.

SUMMARY

[0006] According to embodiments of the present invention,
there are provided a flexible organic light emitting diode
display device and a manufacturing method thereof, for pre-
venting electrodes in the flexible display device from being
broken due to the action of a stress and improving the display
quality.

[0007] According to an embodiment of the invention, there
is provided a flexible organic light emitting diode display
device, comprising: a first flexible substrate and a second
flexible substrate opposite to the first flexible substrate; on the
first flexible substrate, there are formed in sequence a thin
film transistor (TFT), a first passivation layer, a first electrode,
an organic electroluminescence layer, and a second electrode,
astress absorption layer is disposed between the second elec-
trode and the second flexible substrate, and a material for the
stress absorption layer is a resin material.

[0008] According to the invention, the stress absorption
layer is provided between the second electrode and the second
flexible substrate, the stress from the second flexible substrate
that occurs as the flexible organic light emitting diode display
device is bent is absorbed and released. Thus, electrodes of
the flexible organic light emitting diode display device are
prevented from being broken due to the action of the stress,
and the display quality of the flexible organic light emitting
diode display device is improved.

[0009] For example, a thickness of the stress absorption
layer is in the range of 1 micron to 5 micron. As such, a
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thickness of the stress absorption layer is appropriate, and the
flexibility and display effect of the flexible organic light emit-
ting diode display device are good.

[0010] For example, the stress absorption layer has a pro-
truding structure facing the second flexible substrate. As such,
the stress from the second flexible substrate that occurs upon
bending can be delivered to the stress absorption layer
through the protruding structure more favorably, and the
stress is absorbed and released by the stress absorption layer.
Thus, the electrodes of the flexible organic light emitting
diode display device are prevented from being broken due to
the action of the stress and affecting the display quality.

[0011] Forexample, a cross-section ofthe protruding struc-
ture is in the shape of a trapezoid or a rectangle. As such, the
stress from the second flexible substrate that occurs upon
bending is delivered to the stress absorption layer through the
protruding structure, and the stress is absorbed and released
by the stress absorption layer. Thus, the electrodes of the
flexible organic light emitting diode display device are pre-
vented from being broken due to the action of the stress and
affecting the display quality.

[0012] For example, the protruding structure contacts with
the second flexible substrate directly, or the protruding struc-
ture is arranged in an adhesive for fixing the second flexible
substrate to the stress absorption layer. As such, the stress
from the second flexible substrate that occurs upon bending is
delivered to the stress absorption layer through the protruding
structure, and the stress is absorbed and released by the stress
absorption layer. Thus, the electrodes of the flexible organic
light emitting diode display device are prevented from being
broken due to the action of the stress and affecting the display
quality.

[0013] For example, the resin material is an acrylic resin.
An acrylic resin material is flexible to an extent per se, and
therefore the application of an acrylic resin to the stress
absorption layer enables the stress that occurs as the flexible
organic light emitting diode display device is bent to be
released by the resin material.

[0014] For example, the resin material is a photosensitive
resin material. In this way, a protruding structure can be
provided on the stress absorption layer by way of exposure
and development, so that the stress from the second flexible
substrate that occurs upon bending can be transferred to the
stress absorption layer through the protruding structure more
favorably, to be absorbed and released by the stress absorp-
tion layer. Thus, the electrodes of the flexible organic light
emitting diode display device are prevented from being bro-
ken due to the action of the stress and affecting the display
quality.

[0015] Forexample, the resin material is a transparent resin
material. This enables the manufactured flexible organic light
emitting diode display device to be a display device having a
top-emission structure.

[0016] Forexample, the first electrode is a reflective anode,
and the second electrode is a transparent cathode; or the first
electrode is a transparent anode, and the second electrodeis a
reflective cathode; or the first electrode is areflective cathode,
and the second electrode is a transparent anode. The flexible
organic light emitting diode display device may be an organic
light emitting diode display device having a top-emission
structure, an organic light emitting diode display device hav-
ing a bottom-emission structure, or an inverted organic light
emitting diode display device.
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[0017] Forexample, a second passivation layer may further
be provided between the second electrode and the stress
absorption layer, and it can play roles of planarization, insu-
lation and protection.

[0018] According to an embodiment of the invention, there
is further provided a manufacturing method of a flexible
organic light emitting diode display device, comprising:
forming a thin film transistor (TFT) and a first passivation
layer on a first flexible substrate, respectively; forming a via
hole at a position of the first passivation layer corresponding
to a drain electrode of the TFT; forming a first electrode, an
organic electroluminescence layer and a second electrode on
the first passivation layer, respectively; forming a stress
absorption layer on the second electrode; material for the
stress absorption layer being a resin material; and forming a
second flexible substrate on the stress absorption layer.
[0019] For example, in the above method, a photosensitive
resin material is coated onthe second electrode, and is formed
to be the stress absorption layer having a protruding structure
by way of exposure and development.

[0020] Forexample, in the above method, before manufac-
ture of the stress absorption layer, a second passivation layer
is produced on the second electrode.

[0021] For example, forming of the stress absorption layer
on the cathode includes: coating a photosensitive resin mate-
rial onthe second electrode, and forming the stress absorption
layer having a protruding structure by way of conducting
exposure and development on it,

[0022] For example. before manufacture of the stress
absorption layer, a second passivation layer is produced on
the second electrode. The second passivation layer can play
roles of planarization and insulation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In order to illustrate the technical solution of the
embodiments of the invention more clearly, the drawings of
the embodiments will be briefly described below; it is obvious
that the drawings as described below are only related to some
embodiments of the invention, but not limitative of the inven-
tion.

[0024] FIG.1 isa structurally schematic view illustrating a
conventional flexible organic light emitting diode display
device;

[0025] FIG. 2 is a structurally schematic view illustrating a
flexible organic light emitting diode display device provided
by an embodiment of the invention;

[0026] FIG. 3 is a structurally schematic view illustrating a
flexible organic light emitting diode display device provided
by an embodiment of the invention; and

[0027] FIG. 41is a schematic view illustrating the flowchart
ofa manufacturing method ofa flexible organic light emitting
diode display device provided by an embodiment of the
invention.

DETAILED DESCRIPTION

[0028] In order to make objects, technical details and
advantages of the embodiments of the invention apparent,
hereinafter, the technical solutions of the embodiments of the
invention will be described in a clearly and fully understand-
able way in connection with the drawings related to the
embodiments of the invention. It is obvious that the described
embodiments are just a part but not all of the embodiments of
the invention. Based on the described embodiments of the
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invention, those ordinarily skilled in the art can obtain other
embodiment(s), without any inventive work, which come(s)
within the scope sought for protection by the invention.
[0029] According to embodiments of the invention, there
are provided a flexible organic light emitting diode display
device and a manufacturing method thereof, forachieving the
effect of absorbing stress occurring as the flexible organic
light emitting diode display device is bent, and preventing
electrodes of the flexible organic light emitting diode display
device from being broken due to the action of the stress and
from affecting the display quality.

[0030] According to an embodiment of the invention, there
is provided a flexible organic light emitting diode display
device, comprising: a first flexible substrate and a second
flexible substrate opposite to the first flexible substrate; on the
first flexible substrate, there are formed in sequence a thin
film transistor (TFT), a first passivation layer, a first electrode,
an organic electroluminescence layer, and a second electrode;
between the second electrode and the second flexible sub-
strate, there is further included a stress absorption layer, the
material for which is a resin material.

[0031] FIG. 2 and FIG. 3 are structurally schematic views
illustrating flexible display devices provided by the embodi-
ment of the invention. It can be seen in connection with FIG.
2 that the flexible display device sequentially includes from
bottom to top: a first flexible substrate 101, a thin film tran-
sistor (TFT) 103, a first passivation layer 105, a first electrode
106, a pixel defining layer 107, an organic electrolumines-
cence layer (EL) 108, asecond electrode 109, a stress absorp-
tion layer 110, an adhesive 112 and a second flexible substrate
113. The thin film transistor (TFT) 103 sequentially includes
from bottom to top: an active layer 114, agate insulating layer
102, a gate electrode 116, an interlayer insulating layer 104, a
drain electrode 115, and a source electrode 117. The stress
absorption layer 110 may have protruding structures 111. An
area defined by the pixel defining layer 107 is a light emitting
unit.

[0032] The flexible substrate of the embodiment of the
invention may be a plastic substrate, a glass substrate, a metal
substrate or a composite substrate. There is no specific limi-
tation on the material for the substrate in the embodiment of
the invention.

[0033] The first electrode 106 is electrically connected to
the drain electrode 115 through a via hole in the first passi-
vation layer 105, red, green and blue (RGB) organic elec-
troluminescence layers (EL) 108 are located between the first
electrode 106 and e second electrode 109; a stress absorp-
tion layer 110 is located between the second electrode 109
and the second flexible substrate 113. The material for the
stress absorption layer 110 is a resin material, for example,
which is an acrylic resin. The resin material may also be a
transparent resin material, and may be a photosensitive resin
material as well. Protruding structures 111 are provided on
the stress absorption layer 110, and an adhesive 112 may be
coated between the protruding structures 111, so as to adhere
to the second flexible substrate 113. For example, the pro-
truding structures 111 may contact with the second flexible
substrate 113 directly, referring to FIG. 2; or, the protruding
structures 111 are arranged in an adhesive for fixing the
second flexible substrate to the stress absorption layer, refer-
ring to FIG. 3. After formation of the second electrode 109 for
the flexible display device is completed, a photosensitive
resin material is coated on the second electrode 109, and
subjected to exposure and development, so as to manufacture
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protruding structures on the stress absorption layer 110. An
adhesive is coated between the protruding structures, for
adhering to the second flexible substrate 113.

[0034] Thethickness of the stress absorption layer 110 may
beintherange of 1 micron to 5 micron. Ifthe stress absorption
layer 110 is less than 1 micron in thickness, then the stress
absorbing effect is not good; and if thickness of the stress
absorption layer is greater than 5 micron, then flexibility and
display effect of the flexible display device may be affected.
[0035] There are no specific limits on the shape of the
protruding structures 111 in the embodiment of the invention,
and the cross-sections of the protruding structure may be in
the shape of a trapezoid, a rectangle, or the like. Spacing
between the protruding structures 111 may be set as desired,
each of light emitting units may be provided corresponding to
one of the protruding structures 111; and a plurality of light
emitting units may be provided corresponding to one of the
protruding structures 111. For example, three to five light
emitting units are provided corresponding to one of the pro-
truding structures 111.

[0036] The flexible organic light emitting diode display
device may further include a flexible organic light emitting
diode display device having a top-emission structure, a flex-
ible organic light emitting diode display device having a
bottom-emission structure or an inverted flexible organic
light emitting diode display device. For the flexible organic
light emitting diode display device having the top-emission
structure, the first electrode is a reflective anode, and the
second electrode is a transparent cathode; for the flexible
organic light emitting diode display device having the bot-
tom-emission structure, the first electrode is a transparent
anode, and the second electrode is a reflective cathode; and
for the inverted flexible organic light emitting diode display
device, the first electrode is a reflective cathode, and the
second electrode is a transparent anode. A second passivation
layer may further be provided between the second electrode
(cathode) and the stress absorption layer. The second passi-
vation layer can play roles of planarization, insulation and
protection.

[0037] According to the embodiment, because the stress
absorption layer is formed between the cathode and the sec-
ond flexible substrate, the stress from the second flexible
substrate that occurs as the flexible display device is bent is
absorbed and released by the stress absorption layer, so as to
prevent electrodes of the flexible organic light emitting diode
display device from being broken due to the action of the
stress and to improve the display quality of the flexible dis-
play device.

[0038] According to an embodiment of the invention, there
is further provided a manufacturing method of a flexible
organic light emitting diode display device. FIG. 4 is a sche-
matic view illustrating the flowchart of a manufacturing
method of a flexible display device provided by an embodi-
ment of the invention, and the manufacturing method of a
flexible display device may be carried on as follows.

[0039] (S1), a thin film transistor (TFT) and a first passiva-
tion layer are manufactured on a first flexible substrate from
bottom to top, respectively. The thin film transistor may be of
a top-gate structure, and may also be of a bottom-gate struc-
ture. For a TFT in the top-gate structure, it may sequentially
include from bottom to top: an active layer, a gate insulating
layer, a gate electrode, an interlayer insulating layer, a drain
electrode and a source electrode; and fora TFT in the bottom-
gate structure, it may sequentially include from bottom to top:
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agateelectrode, a gate insulating layer, an active layer, adrain
electrode and a source electrode.

[0040] (S2), A via hole is formed at a position of the first
passivation layer corresponding to a drain electrode of the
TFT.

[0041] (S3), A first electrode, an organic electrolumines-
cence layer (EL) and a second electrode are manufactured on
the first passivation layer, respectively; and the organic elec-
troluminescence layer (EL) is located between the first elec-
trode and the second electrode.

[0042] (S4), a stress absorption layer is produced on the
second electrode; and the material for the stress absorption
layer is a resin material. For example, a photosensitive resin
material is coated on the second electrode, and is formed to be
the stress absorption layer having protruding structures by
way of exposure and development. The protruding structure
and the stress absorption layer are formed integrally.

[0043] For example, before the manufacture of the stress
absorption layer, a second passivation layer is produced on
the second electrode.

[0044] (S5), A second flexible substrate is produced on the
stress absorption layer. For example, the process includes: an
adhesive is coated between the protruding structures so as to
adhere to the second flexible substrate. For example, the
protruding structures may contact with the second flexible
substrate directly, referring to FIG. 2; or, the protruding struc-
tures are arranged in an adhesive for fixing the second flexible
substrate to the stress absorption layer, referring to FIG. 3.
[0045] The resin material for the stress absorption layeris a
resin material. Resin materials are flexible to an extent per se,
so that the stress that occurs as the flexible organic light
emitting diode display device is bent is released by the resin
material. For example, the resin material is an acrylic resin.
The resin material also includes a transparent resin material,
which enables the manufactured flexible organic light emit-
ting diode display device to be a display device with a top-
emission structure. The resin material also includes a photo-
sensitive resin material, and as such, after the manufacture of
the second electrode for the flexible display device is com-
pleted, atransparent, a photosensitive resin material is coated
on the second electrode and subjected to exposure and devel-
opment, so as to manufacture protruding structures on the
stress absorption layer. The protruding structures act to better
transfer the stress that occurs as the second substrate is bent
from the second flexible substrate to the stress absorption
layer, and the stress is absorbed by the stress absorption layer,
so that electrodes of the flexible organic light emitting diode
display device are prevented from being broken due to the
action of the stress and affecting the display quality. The
thickness of the stress absorption layer 110 may be in the
range of 1 micron to 5 micron. If the stress absorption layer
110 is less than 1 micron, then the stress absorbing effect is
not good; and if the thickness of the stress absorption layer is
greater than 5 micron, then flexibility and display effect ofthe
flexible display device may be affected.

[0046] There are no specific limitations on the shape of the
protruding structures, and the cross-sections of the protruding
structures may be in the shape of a trapezoid, a rectangle, or
the like. Spacing between the protruding structures may be set
as desired, and each of light emitting units may be provided
corresponding to one of the protruding structures; and a plu-
rality of light emitting units may be provided corresponding
to one of the protruding structures. For example, three to five
light emitting units are provided corresponding to one of the
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protruding structures. The area defined by the pixel defining
layer is one light emitting unit.

[0047] Other layer (e.g., a second passivation layer) may
further be provided between the stress absorption layer and
the second electrode.

[0048] Passivation layers stated in embodiments of the
invention can play roles of planarization, insulation and pro-
tection. For example, the passivation layers may be of silicon
nitride.

[0049] The flexible organic light emitting diode display
device may includes a flexible organic light emitting diode
display device having a top-emission structure, a flexible
organic light emitting diode display device having a bottom-
emission structure or an inverted flexible organic light emit-
ting diode display device. For the flexible organic light emit-
ting diode display device having the top-emission structure,
the first electrode is a reflective anode, and the second elec-
trode is a transparent cathode; for the flexible organic light
emitting diode display device having the bottom-emission
structure, the first electrode is a transparent anode, and the
second electrode is a reflective cathode; and for the inverted
flexible organic light emitting diode display device, the first
electrode is a reflective cathode, and the second electrodeis a
transparent anode.

[0050] In summary, according to the invention, there are
provided a flexible organic light emitting diode display
device and manufacturing method thereof, for achieving the
effect of absorbing of a stress occurring as the flexible organic
light emitting diode display device is bent, and preventing
electrodes of the flexible organic light emitting diode display
device from being broken due to the action of the stress and
from affecting the display quality, by way of manufacturing a
stress absorption layer for absorbing the stress from a second
flexible substrate between a second substrate and the second
flexible substrate.

[0051] Descriptions made above are merely exemplary
embodiments of the invention, but are not used to limit the
protection scope of the invention. The protection scope of the
invention is determined by attached claims.

1. A flexible organic light emitting diode display device,
comprising: a first flexible substrate and a second flexible
substrate opposite to the first flexible substrate, wherein on
the first flexible substrate, there are formed in sequence a thin
film transistor, a first passivation layer, a first electrode, an
organic electroluminescence layer, and a second electrode, a
stress absorption layer is disposed between the second elec-
trode and the second flexible substrate, and a material for the
stress absorption layer is a resin material.

2. The display device claimed as claim 1, wherein a thick-
ness of the stress absorption layer is in the range of 1 micron
to 5 micron.

3. The display device claimed as claim 1, wherein the stress
absorption layer has a protruding structure facing the second
flexible substrate.

4. The display device claimed as claim 3, wherein a cross-
section of the protruding structure is in a shape of a trapezoid
or a rectangle.

5. The display device claimed as claim 3, wherein the
protruding structure contacts with the second flexible sub-
strate directly, or the protruding structure is arranged in an
adhesive for fixing the second flexible substrate to the stress
absorption layer.

6. The display device claimed as claim 1, wherein the resin
material is an acrylic resin.
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7. The display device claimed as claim 1, wherein the resin
material is a photosensitive resin material.

8. The display device claimed as claim 1, wherein the resin
material is a transparent resin material.

9. The display device claimed as claim 1, wherein the first
electrode is a reflective anode, and the second electrode is a
transparent cathode; or the first electrode is a transparent
anode, and the second electrode is a reflective cathode; or the
first electrode is a reflective cathode, and the second electrode
is a transparent anode.

10. The display device claimed as claim 1, wherein a sec-
ond passivation layer is further included between the second
electrode and the stress absorption layer.

11. A manufacturing method of a flexible organic light
emitting diode display device, comprising:

forming a thin film transistor (TFT) and a first passivation

layer on a first flexible substrate, respectively;

forming a viahole at a position of the first passivation layer

corresponding to a drain electrode of the TFT;

forming a first electrode, an organic electroluminescence

layer and a second electrode on the first passivation
layer, respectively;

forming a stress absorption layer on the second electrode,

and a material for the stress absorption layer is a resin
material; and

forming a second flexible substrate on the stress absorption

layer.

12. The method claimed as claim 11, wherein producing of
the stress absorption layer on the second electrode includes:

coating a photosensitive resin material on the second elec-

trode, and forming the stress absorption layer having a
protruding structure by way of exposure and develop-
ment.

13. The method claimed as claim 11, further comprising
producing a second passivation layer on the second electrode
before manufacture of the stress absorption layer.

14. The display device claimed as claim 4, wherein the
protruding structure contacts with the second flexible sub-
strate directly, or the protruding structure is arranged in an
adhesive for fixing the second flexible substrate to the stress
absorption layer.

15. The display device claimed as claim 2, wherein the
stress absorption layer has a protruding structure facing the
second flexible substrate.

16. The display device claimed as claim 15, wherein a
cross-section of the protruding structure is in a shape of a
trapezoid or a rectangle.

17. The display device claimed as claim 15, wherein the
protruding structure contacts with the second flexible sub-
strate directly, or the protruding structure is arranged in an
adhesive for fixing the second flexible substrate to the stress
absorption layer.

18. The display device claimed as claim 3, wherein a sec-
ond passivation layer is further included between the second
electrode and the stress absorption layer.

19. The display device claimed as claim 5, wherein a sec-
ond passivation layer is further included between the second
electrode and the stress absorption layer.

20. The display device claimed as claim 9, wherein a sec-
ond passivation layer is further included between the second
electrode and the stress absorption layer.
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