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providing a flexible subsirate 1 a bent area and a flat area TG
¥

forming a butter layer on the flexible substrate g,

forming an insulating layer on the butter layer g3
y

forming a polymer flat layer on the insulating layer gy
¥

coating, through a photolithography process, a pixel isolation laver on
the polymer flat layer, then etching, through the photolithography
process, the pixel 1solation layer located corresponding to a flat area but
remaining the pixel isolation layer located corresponding to a bent area,
and coating a pixel 1solation layer again on the polymer tlat layer to form S5
a first pixel isolation layer on the bent area and a second pixel isolation
fayer on the flat area, and then etching all pixel regions through the
photolithography process, and forming, by filling the pixel regions, an

anode
¥

forming an organic layer on the first pixel isolation layer, the second |

pixel 1solation laver. and the anode 56
\

forming an encapsulation layer oun the organic layer g7
4

forming a structural layer on the encapsulation layer eq

FIG.2
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FLEXIBLE ORGANIC LIGHT EMITTING
DISPLAY DEVICE AND MANUFACTURING
METHOD THEREOF

BACKGROUND OF INVENTION

1. Field of Invention

[0001] The present invention relates to a technical filed of
displays, and particularly to a flexible organic light emitting
display device and a manufacturing method thereof.

2. Related Art

[0002] Organic light-emitting diode (OLED) display
devices also refer to organic electroluminescent display
devices, or organic light emitting semiconductors. The basic
structure of an OLED is packaged as a sandwich structure,
such that a thin and transparent indium tin oxide (ITO)
having semiconductor characteristics is connected with a
positive electrode of electricity, and a metal cathode is
provided. An entire structural layer of an OLED includes a
hole transport layer (HTL), a light emitting layer (EL), and
an electron transport layer (ETL). When the power is
supplied at appropriate voltage, a positive hole and a cathode
charge are combined in the light-emitting layer, and excitons
(electron-hole pair) in an excited state are combined in
certain probability under the action of Coulomb force. The
excited state is unstable in a normal environment, the
excitons in the excited state recombine and transfer energy
to a luminescent material, causing the luminescent material
to transition from a ground state energy level to the excited
state. An excited state energy generates photons through a
process of radiation relaxation, releasing light energy, pro-
ducing light, and generating red, green, and blue RGB, the
three primary colors, according to different formulas to form
a basic color.

[0003] First, OLEDs are characterized in being self-lumi-
nous, unlike thin film transistor-liquid crystal displays (TFT-
LCDs) in need of backlight, and therefore have high vis-
ibility and brightness. Second, OLEDs have become one of
the most important display technology due to advantages of
lower voltage demand, higher power-saving efficiency,
quick response times, light weight, thin thickness, simple
structure, low costs, wide viewing angles, almost infinite
contrast, and lower consumption, and are gradually replac-
ing TFT-LCDs, expectedly to be the mainstream in the next
generation of displays after LCDs.

[0004] With the progress of the times, flat display devices
are incapable of satisfying requirements for specific situa-
tions, pushing the industries to start to research and develop
flexible and bendable display devices, wherein OLEDs are
configured with a flexible substrate made of a flexible
material, thereby forming the flexible and bendable display
devices. Thus, how to improve bending performance of
flexible display devices becomes a key issue at the moment.

SUMMARY OF INVENTION

[0005] An object of the present invention is to provide a
flexible organic light emitting display devices capable of
overcoming the problem of poor bending performance exist-
ing in current flexible display devices.

[0006] To overcome the above-mentioned problem, the
present invention provides a flexible organic light emitting
display device, defined with a bent area and a flat area, and
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comprising a flexible substrate, an insulating layer, a poly-
mer flat layer, an anode, and a pixel isolation layer sequen-
tially disposed, wherein the flexible substrate is disposed in
the bent area and the flat area; the buffer layer is disposed on
the flexible substrate; the insulating layer is disposed on the
buffer layer; the polymer flat layer is disposed on the
insulating layer; and the pixel isolation layer and the anode
are alternately disposed on the polymer flat layer, and
wherein the pixel isolation layer comprises a first pixel
isolation layer disposed on the bent area and a second pixel
isolation layer disposed on the flat area, and a thickness of
the first pixel isolation layer is greater than a thickness of the
second pixel isolation layer

[0007] In one aspect of the present invention, the second
pixel isolation layer has a thickness ranging from 0.5 to 2
micrometers.

[0008] Inoneaspect of the present invention, the first pixel
isolation layer has a thickness ranging from 0.6 to 4 microm-
eters.

[0009] In one aspect of the present invention, the insulat-
ing layer is composed of a first insulating layer, a second
insulating layer, and a third insulating layer, and the insu-
lating layer further comprises a gate electrode, a source
electrode, and a drain electrode disposed therein.

[0010] In one aspect of the present invention, the flexible
organic light emitting display device further comprises: an
organic layer disposed on the pixel isolation layer and the
anode; an encapsulation layer disposed on the organic layer;
and a structural layer disposed on the encapsulation layer.

[0011] In one aspect of the present invention, the organic
layer comprises a hole injection layer, a hole transport layer,
an electron blocking layer, a light emitting layer, an electron
transport layer, an electron injection layer, a cathode, a
cavity length adjustment layer, and a LiF layer.

[0012] In one aspect of the present invention, the struc-
tural layer comprises a polarizer, a touch layer, and a cover.
[0013] In one aspect of the present invention, the encap-
sulation layer is made of an inorganic material, and the
inorganic material is at least one of silicon nitride (SiNx),
silicon oxide (SiOx), silicon oxynitride (SiONXx), silicon
carbonnitride (SiCNx), and A1,0;.

[0014] In one aspect of the present invention, the encap-
sulation layer is made of an organic material, and the organic
material is at least one of acrylic and epoxy resin. Another
object of the present invention is to provide a method of
manufacturing an organic light emitting display device,
wherein the organic light emitting display device is defined
with a bent area and a flat area and the method comprises:

[0015] step S1: providing a flexible substrate;

[0016] step S2: forming a buffer layer on the flexible
substrate;

[0017] step S3: forming an insulating layer on the buffer
layer;

[0018] step S4: forming a polymer flat layer on the insu-

lating layer;

[0019] stepSS5: coating, through a photolithography pro-
cess, a pixel isolation layer on the polymer flat layer, then
etching, through the photolithography process, the pixel
isolation layer located corresponding to a flat area but
remaining the pixel isolation layer located corresponding
to a bent area, and coating a pixel isolation layer again on
the polymer flat layer to form a first pixel isolation layer
on the bent area and a second pixel isolation layer on the
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flat area, and then etching all pixel regions through the
photolithography process, and forming, by filling the
pixel regions, an anode;

[0020] step S6: forming an organic layer on the first pixel
isolation layer, the second pixel isolation layer, and the
anode;

[0021] step S7: forming an encapsulation layer on the
organic layer; and

[0022] step S8: forming a structural layer on the encap-
sulation layer.

[0023] The present invention relates to a flexible organic

light emitting display device and a manufacturing method

thereof. By increasing the thickness of the pixel isolation

layer of the bent area, mechanical stress generated by a

flexible organic light emitting diode (OLED) display device

during bending can be reduced, thereby improving the
bending performance of the flexible OLED display device.

BRIEF DESCRIPTION OF DRAWINGS

[0024] To describe the technical solutions in the embodi-
ments of the present invention, the following briefly intro-
duces the accompanying drawings for describing the
embodiments. Apparently, the accompanying drawings in
the following description show merely some embodiments
of the present invention, and a person skilled in the art may
still derive other drawings from these accompanying draw-
ings without creative efforts.

[0025] FIG. 1 is a schematic structural view of a flexible
organic light emitting display device of the present inven-
tion.

[0026] FIG. 2is a flowchart of a method of manufacturing
a flexible organic light emitting display device of the present
invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

[0027] Hereafter, embodiments of the present invention
will be described in detail with reference to the accompa-
nying drawings to a person skilled in the art. The invention
can be implemented by way of example to make the tech-
nical content of the present disclosure clearer, so that those
skilled in the art can more easily understand how to imple-
ment the present invention. The present invention, however,
may be embodied in many different forms of embodiments,
and the scope of the present invention is not limited to the
embodiments described herein. The description of the
embodiments below is not intended to limit the scope of the
invention.

[0028] Directional terms described by the present inven-
tion, such as upper, lower, front, back, left, right, inner,
outer, side and etc., are only directions by referring to the
accompanying drawings, and thus the used directional terms
are used to describe and understand the present invention,
but the present invention is not limited thereto.

[0029] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion. In addition, the size and thickness of each component
shown in the drawings are arbitrarily shown for understand-
ing and ease of description, but the present invention is not
limited thereto.

[0030] When an element is referred to as being “on”
another element, it can be directly on the other element or
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intervening elements may also be present. It will be under-
stood that, when an element is referred to as being “installed
on” or “connected to” another element, it can be directly
“installed on” or “connected to” the other element or inter-
vening elements may also be present.

[0031] As shown in FIG. 1, a flexible organic light emit-
ting display device is defined with a bent area 100 and a flat
area 200, and includes a flexible substrate 1, a buffer layer
2, a first insulating layer 31, a second insulating layer 32, a
third insulating layer 33, a polymer flat layer 4, a first pixel
isolation layer 51, a second pixel isolation layer 52, an anode
6, an organic layer 7, and an encapsulation layer 8, and a
structural layer 9, which are all sequentially disposed.
[0032] The flexible substrate 1 is made of metal or a
polymer-based material. The flexible substrate 1 made of
such materials has greater flexibility and is capable of
meeting requirements of different organic light-emitting
diode (OLED) displays devices.

[0033] The buffer layer 2 is disposed on the flexible
substrate 1 and is mainly made of at least one of silicon
nitride (SiNx) and silicon oxide (SiOx). The buffer layer 2
formed so is relatively dense and flat.

[0034] The first insulating layer 31 is disposed on the
buffer layer 2 and is mainly made of at least one of SiNx and
SiOx. The buffer layer 2 formed so is relatively dense and
flat.

[0035] The second insulating layer 32 is disposed on the
first insulating layer 31 and is mainly made of at least one
of SiNx and SiOx. The buffer layer 2 formed so is relatively
dense and flat.

[0036] The third insulating layer 33 is disposed on the
second insulating layer 32 and is mainly made of at least one
of SiNx and SiOx. The buffer layer 2 formed so is relatively
dense and flat.

[0037] A gate electrode 34, a source electrode 35, and a
drain electrode 36 are configured in the first insulating layer
31, the second insulating layer 32, and the third insulating
layer 33. When a positive voltage is applied to the gate
electrode 34, an electric field is generated between the gate
electrode 34 and a semiconductor layer. Under action of the
electric field, an electron flow path is formed to form a
conduction state between the source electrode 35 and the
drain electrode 36. The higher the voltage is applied to the
gate electrode 34, the more electrons are attracted, so the
larger the on current is. When negative voltage is applied to
the gate electrode 34, a closed state is formed between the
source electrode 35 and the drain electrode 36.

[0038] A pixel isolation layer and the anode 6 are alter-
nately disposed on the polymer flat layer 4. The pixel
isolation layer includes the first pixel isolation layer 51
disposed on the bent area and the second pixel isolation layer
52 disposed on the flat area. A thickness of the first pixel
isolation layer 51 is greater than a thickness of the second
pixel isolation layer 52. Specifically, the thickness of the
second pixel isolation layer 52 ranges from 0.5 to 2 microm-
eters (um) and the thickness of the first pixel isolation layer
51 ranges from 0.6 to 4 pm. When the thickness of the
second pixel isolation layer 52 is less than 0.5 pm, the
second pixel isolation layer 52 is thus decreased in unifor-
mity and film formability. When the thickness of the second
pixel isolation layer 52 is greater than 2 pm, material waste
is caused. When the thickness of the first pixel isolation layer
51 ranges from 0.6 to 4 um, the thickness exceeding such a
range makes processing difficult resulting in an increase in
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processing costs. By increasing the thickness of the pixel
isolation layer of the bent area, mechanical stress generated
by the flexible OLED display device during bending can be
reduced, thereby improving the bending performance of the
flexible OLED display device.

[0039] A pixel isolation layer is coated on the polymer flat
layer 4 through a photolithography process. Then, etching
the pixel isolation layer located corresponding to the flat
area through the photolithography process but remaining the
pixel isolation layer located corresponding to the bent area.
The pixel isolation layer having a thickness of 0.5-2 pm is
coated again on the polymer flat layer 4 to form the first pixel
isolation layer 51 on the bent area and the second pixel
isolation layer 52 on the flat area. Then, to etch all pixel
regions through the photolithography process, and the anode
is formed by filling the pixel regions.

[0040] Photolithography is a technique in which a pattern
on a mask is transferred to a substrate through a photoresist
under illumination. The main processes are as follows: first,
the ultraviolet light is irradiated to a surface of a substrate
with a photoresist film through the mask to cause a chemical
reaction of the photoresist in an exposed area. Then, the
photoresist in the exposed area or an unexposed area is
dissolved by a developing technique (the former is called a
positive photoresist, the latter is called a negative photore-
sist), and a pattern on the mask is copied onto the photoresist
film. Finally, utilize an etching technique to transfer the
pattern to the substrate.

[0041] The photolithography process is a process to pro-
tect bottom layers by a portion of a photosensitive material
(also referred to as a photoresist) coated on a surface of a
glass after exposure and development, and then, to carry out
etching and stripping, and finally to obtain permanent pat-
terns.

[0042] The organic layer 7 includes a hole injection layer,
a hole transport layer, an electron blocking layer, a light
emitting layer, an electron transport layer, an electron injec-
tion layer, a cathode, a cavity length adjustment layer, and a
lithium fluoride (LiF) layer. The organic layer 7 is capable
of releasing light energy functioning as a light source for a
flexible OLED display device.

[0043] The encapsulation layer 8 is made of an inorganic
material or an organic material. The inorganic material is at
least one of SiNx, SiOx, silicon oxynitride (SiONx), silicon
carbonnitride (SiCNx), and aluminum oxide (Al,O;). The
organic material is at least one of acrylic and epoxy. The
buffer layer 2 formed so is better in density and flatness, so
that the organic layer 7 can be better prevented from being
invaded by water and oxygen, internal materials are pro-
tected, and a life span of the flexible OLED display device
is prolonged.

[0044] The structural layer 9 includes a polarizer, a touch
layer, and a cover.

[0045] A flowchart of a method of manufacturing a flex-
ible organic light emitting display device of the present
invention is shown in FIG. 2. The method includes: step S1:
providing a flexible substrate 1; step S2: forming a buffer
layer 2 on the flexible substrate 1; step S3: forming an
insulating layer on the buffer layer 2; step S4: forming a
polymer flat layer 4 on the insulating layer; step S5: coating,
through a photolithography process, a pixel isolation layer
on the polymer flat layer 4, then etching, through the
photolithography process, the pixel isolation layer located
corresponding to a flat area 200 but remaining the pixel
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isolation layer located corresponding to a bent area, and
coating the pixel isolation layer again on the polymer flat
layer 4 to form a first pixel isolation layer 51 on the bent area
and a second pixel isolation layer 52 on the flat area, and
then etching all pixel regions through the photolithography
process, and forming, by filling the pixel regions, an anode
6; step S6: forming an organic layer 7 on the first pixel
isolation layer 51, the second pixel isolation layer 52, and
the anode 6; step S7: forming an encapsulation layer 8 on the
organic layer 7; and step S8: forming a structural layer 9 on
the encapsulation layer 8.

[0046] The flexible OLED substrate structure and the
flexible OLED display device of the present invention are
described in detail in the above-mentioned embodiments. It
is understood that the exemplary embodiments described
herein are to be considered as illustrative only, and are not
intended to limit the invention. Descriptions of features or
aspects in each exemplary embodiment should generally be
considered as suitable features or aspects in other exemplary
embodiments. While the invention has been described with
reference to the preferred embodiments thereof, various
modifications and changes can be made by those skilled in
the art. The invention is intended to cover such modifica-
tions and modifications within the scope of the appended
claims.

[0047] Although the present invention has been disclosed
as a preferred embodiment, it is not intended to limit the
present invention. Those skilled in the art without departing
from the spirit and scope of the present invention may make
various changes or modifications.

What is claimed is:

1. A flexible organic light emitting display device, com-
prising:

a bent area and a flat area;

a flexible substrate disposed in the bent area and the flat

area;

a buffer layer disposed on the flexible substrate;

an insulating layer disposed on the buffer layer;

a polymer flat layer disposed on the insulating layer;

an anode; and

a pixel isolation layer, the pixel isolation layer and the

anode alternately disposed on the polymer flat layer,
wherein the pixel isolation layer comprises a first pixel
isolation layer disposed on the bent area and a second
pixel isolation layer disposed on the flat area, and a
thickness of the first pixel isolation layer is greater than
a thickness of the second pixel isolation laver.

2. The flexible organic light emitting display device of
claim 1, wherein the second pixel isolation layer has a
thickness ranging from 0.5 to 2 micrometers.

3. The flexible organic light emitting display device of
claim 1, wherein the first pixel isolation layer has a thickness
ranging from 0.6 to 4 micrometers.

4. The flexible organic light emitting display device of
claim 1, wherein the insulating layer is composed of a first
insulating layer, a second insulating layer, and a third
insulating layer, and the insulating layer further comprises a
gate electrode, a source electrode, and a drain electrode
disposed therein.

5. The flexible organic light emitting display device of
claim 1, further comprising:

an organic layer disposed on the pixel isolation layer and

the anode;

an encapsulation layer disposed on the organic layer; and
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a structural layer disposed on the encapsulation layer.

6. The flexible organic light emitting display device of
claim 5, wherein the organic layer comprises a hole injection
layer, a hole transport layer, an electron blocking layer, a
light emitting layer, an electron transport layer, an electron
injection layer, a cathode, a cavity length adjustment layer,
and a lithium fluoride (LiF) layer.

7. The flexible organic light emitting display device of
claim 5, wherein the structural layer comprises:

a polarizer, a touch layer, and a cover.

8. The flexible organic light emitting display device of
claim 5, wherein the encapsulation layer is made of an
inorganic material, and the inorganic material is at least one
of silicon nitride (SiNx), silicon oxide (SiOx), silicon oxyni-
tride (SiONXx), silicon carbonnitride (SiCNx), and Al,Os;.

9. The flexible organic light emitting display device of
claim 5, wherein the encapsulation layer is made of an
organic material, and the organic material is at least one of
acrylic and epoxy resin.

10. A method of manufacturing an organic light emitting
display device, comprising:

step S1: providing a flexible substrate;

step S2: forming a buffer layer on the flexible substrate;
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step S3: forming an insulating layer on the buffer layer;

step S4: forming a polymer flat layer on the insulating
layer;

step S5: coating, through a photolithography process, a
pixel isolation layer on the polymer flat layer, then
etching, through the photolithography process, the
pixel isolation layer located corresponding to a flat area
but remaining the pixel isolation layer located corre-
sponding to a bent area, and coating the pixel isolation
layer again on the polymer flat layer to form a first pixel
isolation layer on the bent area and a second pixel
isolation layer on the flat area, and then etching all pixel
regions through the photolithography process, and
forming, by filling the pixel regions, an anode;

step S6: forming an organic layer on the first pixel
isolation layer, the second pixel isolation layer, and the
anode;

step S7: forming an encapsulation layer on the organic
layer; and

step S8: forming a structural layer on the encapsulation
layer.
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