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(57) ABSTRACT

A flexible organic light emitting display and a method for
manufacturing the same are disclosed. The method is:
sequentially forming a first buffer layer, a switch array layer,
adisplay unitlayer, and a thin film package layer on a flexible
underlay substrate. When the flexible organic light emitting
display bends along the flexible underlay substrate, a first
bending deformation force is generated. The first buffer layer
is used to absorb the first bending deformation force, and the
material of the first buffer layer is an organic insulating mate-
rial.
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FLEXIBLE ORGANIC LIGHT EMITTING
DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

FIELD OF THE INVENTION

[0001] The present invention relates to a technical field of
displays, and in particular to a flexible organic light emitting
display and a method for manufacturing the same.

BACKGROUND OF THE INVENTION

[0002] With the development of thin film transistor tech-
nology, more and more people have begun to pay attention to
flexible display technology, and various kinds of the flexible
display technology have also been developed. Nowadays, slit
coater technology is generally used. A flexible underlay mate-
rial (such as polyimide, PI) is coated on a glass substrate and
heated to form a flexible underlay substrate, and the substrate
is used in the manufacture of the thin film transistor. After
manufacturing and tearing off the PI film, the flexible display
is acquired. The flexible organic light emitting display is
widely used due to the advantages of being lightweight,
strong impact, flexible, easy to carry, and so on. However, the
flexible organic light emitting display comprises multi-layer
metal electrodes, and frequent bending causes fractures or
damage of the metal electrodes in the display, also affecting
the electrical connection and stability, resulting in reduction
of the display effect.

[0003] Therefore, a flexible organic light emitting display
and its manufacturing method are provided to solve the prob-
lems in the conventional art.

SUMMARY OF THE INVENTION

[0004] The object of the present invention is to provide a
flexible organic light emitting display and its manufacturing
method which can solve the technical problem of the metal
electrode damage resulting in low display effect during the
bending process of the conventional flexible organic light
emitting display.

[0005] In order to solve the above problem, the technical
solution of the present invention is as follows: a method of
manufacturing a flexible organic light emitting display, com-
prising: forming a first buffer layer on a flexible underlay
substrate; forming a switch array layer on the first buffer
layer, the switch array layer comprises at least two switch
components; forming a display unit layer on the switch array
layer, the display unit layer comprises at least two pixel units,
the pixel unit comprises a first electrode layer, a second elec-
trode layer, an organic light emitting layer disposed between
the first electrode layer and the second electrode layer; the
switch component is connected with the first electrode layer,
and is disposed relative to the pixel unit, a pixel definition
layer disposed between two adjacent pixel units, material of
the pixel definition layer is an organic insulating material; and
forming a second buffer layer on the display unit layer; and
forming a thin film package layer on the second buffer layer;
wherein when the flexible organic light emitting display
bends along of the flexible underlay substrate, a first bending
deformation force is generated, the first buffer layer is used to
absorb the first bending deformation force, a material of the
first buffer layer is an organic insulating material; when the
flexible organic light emitting display bends inward along the
thin film package layer, a second bending deformation force
is generated, the second buffer layer is used to absorb the
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second bending deformation force, material of the second
buffer layer is an organic insulating material.

[0006] Inthe method for manufacturing the flexible organic
light emitting display of the present invention, the organic
insulting material is composed of a photosensitive agent and
resin.

[0007] Inthe method for manufacturing the flexible organic
light emitting display of the present invention, a thickness of
the first buffer layer is 2 to 10 nm.

[0008] Inthe method for manufacturing the flexible organic
light emitting display of the present invention, a thickness of
the second buffer layer is 2 to 10 nm.

[0009] The present invention discloses a method for manu-
facturing a flexible organic light emitting display, which com-
prises: forming a first buffer layer on a flexible underlay
substrate; forming a switch array layer on the first buffer
layer, the switch array layer comprises at least two switch
components; forming a display unit layer on the switch array
layer, the display unit layer comprises at least two pixel units,
the pixel unit comprises a first electrode layer, a second elec-
trode layer, an organic light emitting layer disposed between
the first electrode layer and the second electrode layer; the
switch component is connected with the first electrode layer,
the switch component disposed relative to the pixel unit; and
forming a thin film package layer on the second buffer layer;
wherein when the flexible organic light emitting display
bends along the flexible underlay substrate, a first bending
deformation force is generated, the first buffer layer is used to
absorb the first bending deformation force, material of the
first buffer layer is an organic insulating material.

[0010] Inthe method for manufacturing the flexible organic
light emitting display of the present invention, after a step of
forming a display unit layer on the switch array layer, the
method further comprises: forming a second buffer layer on
the display unit layer; and forming a thin film package layer
on the second buffer layer; when the flexible organic light
emitting display bends inward along the thin film package
layer, a second bending deformation force is generated, the
second buffer layer is used to absorb the second bending
deformation force, material of the second buffer layer is an
insulating material.

[0011] Inthe method for manufacturing the flexible organic
light emitting display of the present invention, a pixel defini-
tion layer is disposed between two adjacent pixel units, a
material of the pixel definition layer is an organic insulating
material.

[0012] Inthe method for manufacturing the flexible organic
light emitting display of the present invention, the organic
insulting material is composed of a photosensitive agent and
resin.

[0013] Inthe method for manufacturing the flexible organic
light emitting display of the present invention, a thickness of
the first buffer layer is 2 to 10 nm.

[0014] Inthe method for manufacturing the flexible organic
light emitting display of the present invention, a thickness of
the second buffer layer is 2 to 10 nm.

[0015] The present invention further provides a flexible
organic light emitting display, which comprises: a flexible
underlay substrate; a first buffer layer disposed on the flexible
underlay substrate; a switch array layer disposed on the first
buffer layer, the switch array layer comprises at least two
switch components; a display unit layer disposed on the
switch array layer, the display unit layer comprises at least
two pixel units, the pixel unit comprises a first electrode layer,
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a second electrode layer, and an organic light emitting layer
disposed between the first electrode layer and the second
electrode layer; the switch component is connected with the
first electrode layer, the switch component is disposed rela-
tive to the pixel unit; and a thin film package layer disposed on
the display unit layer; wherein when the flexible organic light
emitting display bends along the thin film package layer, a
second bending deformation force is generated, the second
bufferlayer is used to absorb the second bending deformation
force, a material of the second buffer layer is an insulating
material.

[0016] In the flexible organic light emitting display, a sec-
ond buffer layer is disposed between the display unit layer
and the thin film package layer; wherein when the flexible
organic light emitting display bends along the thin film pack-
age layer, a second bending deformation force is generated,
the second buffer layer is used to absorb the second bending
deformation force, a material of the second buffer layer is an
insulating material.

[0017] Inthe flexible organic light emitting display, a pixel
definition layer is disposed between two adjacent pixel units,
material of the pixel definition layer is an organic insulating
material.

[0018] In the flexible organic light emitting display, the
organic insulting material is composed of a photosensitive
agent and resin.

[0019] Inthe flexible organic light emitting display, a thick-
ness of the first buffer layer is 2 to 10 nm.

[0020] Intheflexible organic light emitting display, a thick-
ness of the second buffer layer is 2 to 10 nm.

[0021] The flexible organic light emitting display and the
method for manufacturing the same can prevent the metal
electrode from damaging during the bending process through
disposing the organic insulating buffer layer on the flexible
underlay substrate, so as to enhance the stability of the flex-
ible organic light emitting device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG.11isastructural schematic diagram of a flexible
organic light emitting display according to a first embodiment
of the present invention;

[0023] FIG.2isastructural schematic diagram of a flexible
organic light emitting display according to a second embodi-
ment of the present invention;

[0024] FIG. 3 is a structural schematic diagram of an
enlarged switch component of an organic light emitting dis-
play of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0025] The following description of the embodiments with
reference to the attached drawings is to be used to illustrate
particular embodiments of the present invention as the direc-
tions referred to in the present invention, such as “upper”,
“lower”, “front”, “rear”, “left”, “right”, “inner”, “outer”,
“side surface”, etc., are only with reference to drawings.
Therefore, the directional terms are used for describing and
understanding the invention, and are not intended to limit the
present invention. In the drawings, similar structural elements
are represented by the same reference numerals.

[0026] Please refer to FIG. 1, which is a structural sche-
matic diagram of a flexible organic light emitting display
according to the first embodiment of the present invention.
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The flexible organic light emitting display of the present
invention as shown in FIG. 1 comprises a flexible underlay
substrate 11, a first buffer layer 12 disposed on the flexible
underlay substrate 11, a switch array layer 13 disposed on the
first buffer layer 12, a display unit layer 14 disposed on the
switch array layer 13, and a thin film package layer 15 dis-
posed on the display unit layer 14.

[0027] The whole flexible underlay substrate 11 is formed
by coating a flexible underlay substrate material on a flat rigid
base (such as a glass substrate). The flexible underlay material
can be a polyimide, and a slit coating can be used herein. The
thickness of the flexible underlay substrate after drying is
10-100 um. Then, electronic elements are disposed on the
flexible underlay substrate.

[0028] The switch array layer 13 comprises two or more
switch components 25. The switch array layer 13 further
comprises a third buffer layer 21, a gate insulating layer22, an
interlayer insulating layer 23, and a passivation layer 24. The
switch components 25 can be thin film transistors. As shown
in FIG. 3, the thin film transistor comprises a source electrode
26, a drain electrode 27, a gate electrode 28 and the active
layer 29 disposed between the source electrode and the drain
electrode (used as a channel).

[0029] The display unit layer 14 comprises at least two
pixel units 171. The pixel unit 171 comprises a first electrode
layer 16, a second electrode layer 18, and an organic light
emitting layer 17 disposed between the first electrode layer 16
and the second electrode layer 18. A pixel definition layer 19
is disposed between two adjacent pixel units and the material
of the pixel definition layer is an insulating material. The
polarity of the first electrode layer is positive, while the polar-
ity of the second electrode layer is negative. When applying a
voltage to the first electrode layer and the second electrode
layer, the organic light emitting layer illuminates. The pixel
definition layer is used for separating the organic light emit-
ting layers with different colors and avoiding crosstalk
between the organic light emitting layers with different col-
ors.

[0030] The switch component 25 connects with the first
electrode layer 16, and the switch component 25 is disposed
relative to the pixel unit 171. Each of the pixel units has one
corresponding disposed switch component.

[0031] When the flexible organic light emitting display
bends along the flexible underlay substrate (downward bend-
ing), the first bending deformation force is generated. The
first buffer layer is used to absorb the first bending deforma-
tion force. The material of the first buffer layer is an organic
insulating material.

[0032] Themethod for manufacturing the above mentioned
flexible organic light emitting display comprises the follow-
ing steps:

[0033] S201: forming a first buffer layer on the flexible
underlay substrate. When the flexible organic light emitting
display device bends along the flexible underlay substrate
(downward bending), the first bending deformation force is
generated The first buffer layer is used to absorb the first
bending deformation force. The material of the first buffer
layer is an organic insulating material.

[0034] S202: forming a switch array layer on the first buffer
layer. The switch array layer comprises at least two switch
components.

[0035] S203: forming a display unit layer on the switch
array layer. The display unit layer comprises at least two pixel
units, the pixel unit comprises a first electrode layer, a second
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electrode layer, and an organic light emitting layer disposed
between the first electrode layer and the second electrode
layer. The switch component is disposed relative to the pixel
unit, the switch component is used to turn on or turn off the
corresponding pixel.

[0036] S204: forming a thin film package layer on the dis-
play unit layer. The thin film package layer is used to prevent
moisture from entering into the flexible light emitting display.
[0037] The flexible organic light emitting display device
and the method for manufacturing the same apply an addi-
tional organic insulating buffer layer between the flexible
underlay substrate and the switch array layer on the conven-
tional flexible underlay organic light emitting device.
Because the organic insulating buffer layer weakens the
bending deformation force during the bending process of the
organic light emitting display, the damage of the bending
deformation force is reduced greatly to prevent the metal
electrode from being broken during the downward bending
process when the bending deformation force is large, thereby
enhancing the stability of the flexible organic light emitting
display.

[0038] Please refer to FIG. 2, which is a structural sche-
matic diagram of a flexible organic light emitting display
according to a second embodiment of the present invention.
[0039] The difference between the present embodiment
and the first embodiment is as follows:

[0040] A second bufferlayer20 is further disposed between
the display unit layer 14 and the thin film package layer 15,
where when the flexible organic light emitting display bends
along the thin film package layer 20 (upward bending), a
second bending deformation force is generated. The second
bufferlayer is used to absorb the second bending deformation
force, and the material of the second buffer layer is an insu-
lating material.

[0041] A pixel definition layer 19 is further disposed
between two adjacent pixel units 171. The material of the
pixel definition layer 19 can be preferably an organic insulat-
ing material.

[0042] Thethickness of the pixel definition layer canbe 2.5
to 4 um. When the buffer layer is too thin, crosstalk between
the two adjacent pixel units cannot be avoided efficiently,
while a buffer layer which is too thick will affect the trans-
mission of the display device.

[0043] Preferably, the organic insulating material is com-
posed of a photosensitive agent and resin, so that the organic
insulating material has better heat resistant performance and
it is not damaged in the manufacturing process.

[0044] Preferably, the thickness of the first buffer layer or
the second buffer layer can be 2-10 nm. A buffer layer which
is too thin does not absorb the bending deformation force
well; while one which is too thick affects the display result.

[0045] The first electrode, such as a pixel electrode, a mate-
rial of which is indium tin oxide thin film. The thickness of the
thin film is, for example, 50-100 nm. The material of the
second electrode is metal. Preferably, it can be silver.

[0046] The thin film package layer is alternatively com-
posed of multi-layer silicon oxide film and silicon nitride
insulating film. The thin film package layer prevents moisture
from entering into the flexible organic light emitting display.
[0047] The difference between the method for manufactur-
ing the flexible organic light emitting display and the first
embodiment is:
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[0048] After forming the display unit layer on the switch
array layer in step S203, without forming the thin film pack-
age layer directly, the steps are in particular:
[0049] S205: forming the second buffer layer on the display
unit layer. When the flexible organic light emitting display
bends along the thin film package layer, a second bending
deformation force is generated. The second buffer layer is
used to absorb the second bending deformation force, and the
material of the second buffer layer is an insulating material.
[0050] S206: forming the thin film package layer on the
second buffer layer. After step S205, the thin film package
layer is formed.
[0051] S207: disposing the pixel definition layer between
two adjacent pixel units. The material of the pixel definition
layer is an organic insulating material, which is formed by
adjusting a content ratio of the photosensitive agent and the
resin.
[0052] Preferably, the thickness of the first buffer layer or
the second buffer layer is 2-10 nm. A buffer layer which is too
thin does not absorb the bending deformation force well;
while one which is too thick affects the display result.
[0053] The flexible organic light emitting display and the
method for manufacturing the same of the present invention
apply an additional organic buffer layer between the flexible
underlay substrate and the switch array on the conventional
flexible organic light emitting display, as well as apply an
additional organic buffer layer between the display unit layer
and the thin film package layer. Because the organic insulat-
ing buffer layer weakens the bending deformation force dur-
ing the bending process of the organic light emitting display,
the damage of the bending deformation force is reduced
greatly to prevent the metal electrode from being broken
during the downward bending process when the bending
deformation force is large. The present invention enhances
stability of the flexible organic light emitting display.
[0054] The embodiments were chosen and described in
order to explain the principles of the disclosure and their
practical application so as to activate others skilled in the art
to utilize the disclosure and various embodiments and with
various modifications as are suited to the particular use con-
templated. Alternative embodiments will become apparent to
those skilled in the art to which the present disclosure pertains
without departing from its spirit and scope. Accordingly, the
scope of the present disclosure is defined by the appended
claims rather than the foregoing description and the exem-
plary embodiments described therein.
What is claimed is:
1. A method for manufacturing a flexible organic light
emitting display, comprising:
forming a first buffer layer on a flexible underlay substrate;
forming a switch array layer on the first buffer layer, the
switch array layer comprising at least two switch com-
ponents;
forming a display unit layer on the switch array layer, the
display unit layer comprising at least two pixel units, the
pixel unit comprising a first electrode layer, a second
electrode layer, and an organic light emitting layer dis-
posed between the first electrode layer and the second
electrode layer; the switch component being connected
with the first electrode layer, the switch component
being disposed relative to the pixel unit, a pixel defini-
tion layer disposed between two adjacent pixel units,
material of the pixel definition layer is an organic insu-
lating material;
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forming a second buffer layer on the display unit layer; and

forming a thin film package layer on the second buffer

layer; wherein

when the flexible organic light emitting display bends

along the flexible underlay substrate, a first bending
deformation force is generated, the first buffer layer is
used to absorb the first bending deformation force, a
material of the first buffer layer is an organic insulating
material; when the flexible organic light emitting dis-
play bends inward along the thin film package layer, a
second bending deformation force is generated, the sec-
ond buffer layer is used to absorb the second bending
deformation force, a material of the second buffer layer
is an organic insulating material.

2. The method for manufacturing a flexible organic light
emitting display as claimed in claim 1, wherein the organic
insulting material is composed of a photosensitive agent and
resin.

3. The method for manufacturing a flexible organic light
emitting display as claimed in claim 1, wherein a thickness of
the first buffer layer is 2 to 10 nm.

4. The method for manufacturing a flexible organic light
emitting display as claimed in claim 1, wherein a thickness of
the second buffer layer is 2 to 10 nm.

5. The method for manufacturing a flexible organic light
emitting display, comprising:

forming a first buffer layer on a flexible underlay substrate;

forming a switch array layer on the first buffer layer, the

switch array layer comprises at least two switch compo-
nents;

forming a display unit layer on the switch array layer, the

display unit layer comprises at least two pixel units, the
pixel unit comprises a first electrode layer, a second
electrode layer, and an organic light emitting layer dis-
posed between the first electrode layer and the second
electrode layer; the switch component being connected
with the first electrode layer, the switch component
being disposed relative to the pixel unit;

forming a thin film package layer on the second buffer

layer;

wherein when the flexible organic light emitting display

bends along the flexible underlay substrate, a first bend-
ing deformation force is generated, the first buffer layer
is used to absorb the first bending deformation force, a
material of the first buffer layer is an organic insulating
material.

6. The method for manufacturing a flexible organic light
emitting display as claimed in claim 5, wherein after a step of
forming a display unit layer on the switch array layer, the
method further comprises:

forming a second buffer layer on the display unit layer; and

forming a thin film package layer on the second buffer

layer;

wherein when the flexible organic light emitting display

bends inward along the thin film package layer, a second
bending deformation force is generated, the second
buffer layer is used to absorb the second bending defor-
mation force, a material of the second buffer layer is an
insulating material.
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7. The method for manufacturing a flexible organic light
emitting display as claimed in claim 5, wherein a pixel defi-
nition layer is disposed between the two neighboring pixel
units, a material of the pixel definition layer is an organic
insulating material.

8. The method for manufacturing a flexible organic light
emitting display as claimed in claim 5, wherein the organic
insulting material is composed of a photosensitive agent and
resin.

9. The method for manufacturing a flexible organic light
emitting display as claimed in claim 5, wherein a thickness of
the first buffer layer is 2 to 10 nm.

10. The method for manufacturing a flexible organic light
emitting display as claimed in claim 5, wherein a thickness of
the second buffer layer is 2 to 10 nm.

11. A flexible organic light emitting display, comprising:

a flexible underlay substrate;

a first buffer layer disposed on the flexible underlay sub-
strate;

a switch array layer disposed on the first buffer layer, the
switch array layer comprises at least two switch compo-
nents;

a display unit layer disposed on the switch array layer, the
display unit layer comprises at least two pixel units, the
pixel unit comprises a first electrode layer, a second
electrode layer, and an organic light emitting layer dis-
posed between the first electrode layer and the second
electrode layer; the switch component being connected
with the first electrode layer, the switch component
being disposed relative to the pixel unit; and

athin film package layer disposed on the display unit layer;

wherein when the flexible organic light emitting display
bends along the thin film package layer, a second bend-
ing deformation force is generated, the second buffer
layer is used to absorb the second bending deformation
force, a material of the second buffer layer is an insulat-
ing material.

12. The flexible organic light emitting display as claimed in
claim 11, wherein a second buffer layer is disposed between
the display unit layer and the thin film package layer; wherein
when the flexible organic light emitting display bends along
the thin film package layer, a second bending deformation
force is generated, the second buffer layer is used to absorb
the second bending deformation force, a material of the sec-
ond buffer layer is an insulating material.

13. The flexible organic light emitting display as claimed in
claim 11, wherein a pixel definition layer is disposed between
the two neighboring pixel units, a material of the pixel defi-
nition layer is an organic insulating material.

14. The flexible organic light emitting display as claimed in
claim 11, wherein the organic insulting material is composed
of a photosensitive agent and resin.

15. The flexible organic light emitting display as claimed in
claim 11, wherein a thickness of the first buffer layer is 2 to 10
nm.

16. The flexible organic light emitting display as claimed in
claim 11, wherein a thickness of the second buffer layer is 2
to 10 nm.
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