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organic electroluminescent device layer; and peeling the
lower support substrate and the upper support substrate. An
organic electroluminescent display device made by the
above manufacturing method is also provided. Accordingly,
it can effectively solve the separating problem of a rigid
substrate (a support substrate) and a flexible substrate, and
the organic electroluminescent device is packaged directly
in the manufacturing process, without additional thin film
packaging device, therefore the manufacturing cost is
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1
METHOD OF FABRICATING AN ORGANIC
ELECTROLUMINESCENT DISPLAY DEVICE

FIELD OF THE INVENTION

The present disclosure related to a field of display tech-
nology, and in particular it relates to an organic electrolu-
minescent display device and a method for manufacturing
thereof.

BACKGROUND OF THE INVENTION

In recent years, Organic Light-Emitting Diode (OLED)
has become very popular emerging flat-panel display device
product at home and abroad. This is because the OLED
display device has characters of self-emission, wide viewing
angle, short reaction time, high luminous efficiency, wide
color gamut, low operating voltage, thin thickness, available
for making large size panel, flexible, and simple process and
so on. Also, it has the potential of low cost.

In flexible OLED display device manufacturing process,
the production process is difficult to control, since the
deformation of the flexible substrate is easily occurred.
Therefore, the development of current flexible OLED dis-
play device is greatly restricted.

Currently, a method for manufacturing a flexible OLED
display device mainly comprises the following steps: attach-
ing a flexible substrate on a rigid substrate, and separating
the rigid substrate from the flexible substrate after finishing
an OLED display device. However, since the rigid substrate
and the flexible substrate are tightly attached, it is difficult to
separate the two after finishing the OLED device.

In addition, making a flexible OLED display device is
usually adopting thin film packaging, it cannot be achieved
by traditional glass packaging. Also, thin film packaging
requires additional purchase of expensive thin film packag-
ing equipment, thus the manufacturing cost of the flexible
OLED display device is increased.

SUMMARY OF THE INVENTION

To solve the above technical problems, the objective of
the present disclosure is providing an organic electrolumi-
nescent display device and a method of manufacturing
thereof.

According to one aspect of the present disclosure, a
method of manufacturing an organic electroluminescent
display device is provided, which comprises the steps of:
providing a lower support substrate and an upper support
substrate; making a lower flexible substrate and an organic
electroluminescent device layer on the lower support sub-
strate sequentially, and making an upper flexible substrate
and an adhesive layer on the upper support substrate sequen-
tially; aligning the lower support substrate and the upper
support substrate, to thereby attach the adhesive layer and
the organic electroluminescent device layer; and peeling the
lower support substrate and the upper support substrate.

Preferably, the step of making the lower flexible substrate
on the lower support substrate comprises: coating a flexible
material on the lower support substrate and curing the
flexible material, or attaching a complete lower flexible
substrate to the lower support substrate by an adhesive; the
step of making the upper flexible substrate on the upper
support substrate comprise: coating a flexible material on the
upper support substrate, and curing the flexible material, or
attaching a complete upper flexible substrate to the upper
support substrate by an adhesive.
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Preferably, the step of peeling the lower support substrate
comprises: disposing a release film layer between the lower
flexible substrate and the lower support substrate, to thereby
automatically separate the lower support substrate and the
lower flexible substrate, or separating the lower support
substrate and the lower flexible substrate by excimer laser;
the step of peeling the upper support substrate comprises:
disposing a release film layer between the upper flexible
substrate and the upper support substrate, to thereby auto-
matically separate the upper support substrate and the upper
flexible substrate, or separating the upper support substrate
and the upper flexible substrate by excimer laser.

Preferably, before the step of making the adhesive layer
on the flexible substrate, further comprises: forming a pas-
sivation layer on the upper flexible substrate for improving
water and oxygen barrier capability of the upper flexible
substrate.

Preferably, before the step of making the lower flexible
substrate on the lower support substrate, further comprises:
making a light extraction layer on the lower flexible sub-
strate, for increasing water and oxygen barrier capacity of
the lower flexible substrate, and increasing light transmit-
tance.

Preferably, before the step of disposing the lower flexible
substrate on the release film layer, further comprises: mak-
ing a light extraction layer on the release layer, for increas-
ing water and oxygen barrier capacity of the lower flexible
substrate, and increasing light transmittance.

Preferably, a material of the release film layer is photo-
resist or organic silicon.

Preferably, a material of the light extraction layer is
titanium dioxide.

Preferably, a material of the adhesive layer is UV-curing
adhesive.

According to another aspect of the present disclosure,
there is also providing an organic electroluminescent display
device made by the above manufacturing method.

The beneficial effects of the present disclosure are: by
using the manufacturing method to make an organic elec-
troluminescent display device disclosure, can effectively
solve the separating problem of the rigid substrate (i.e., a
support substrate) and the flexible substrate, and the organic
electroluminescent device is packaged directly in the manu-
facturing process, without additional use of thin film pack-
aging device, to thereby reduce the production costs greatly.

BRIEF DESCRIPTION OF THE DRAWING

The following description in conjunction with the accom-
panying drawings, the above and other aspects, features and
advantages of the embodiments of the present disclosure
will become more apparent from the accompanying draw-
ings in which:

FIG. 1A to FIG. 1D are process diagrams of an organic
electroluminescent display device according to one embodi-
ments of the present disclosure;

FIG. 2A to FIG. 2D are process diagrams of an organic
electroluminescent display device according to another
embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Hereinafter, embodiments of the present disclosure will
be described in detail with reference to the accompanying
drawings. However, be in many different forms and embodi-
ments of the present disclosure, and the disclosure should
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not be construed as limited to the specific embodiments set
forth herein. Rather, these embodiments are provided to
explain the principles of the disclosure and its practical
application so that others skilled in the art to understand the
disclosure for various embodiments and various modifica-
tions suited to the particular intended application.

In the drawings, for clarity the devices, exaggerate the
thickness of the layers and regions. The same reference
numerals throughout the specification and the drawings can
be used to denote the same elements.

Tt will be appreciated that, when such a layer, film, region
or substrate is referred to as “in,” “on” another element, the
element can be directly on the other element, or intervening
elements may also be present. Alternatively, when an ele-
ment is referred to as being “directly” being “on” another
element, there are no intervening elements.

FIG. 1A to FIG. 1D are process diagrams of an organic
electroluminescent display device according to one embodi-
ment of the present disclosure.

A method for manufacturing an organic electrolumines-
cent display device according to one embodiment of the
present disclosure comprises the steps of:

Step 1: referring to FIG. 1A, providing a lower support
substrate 110 and an upper support substrate 210.

Herein, the lower support substrate 110 and the upper
support substrate 210 can be made of glass, ceramic or
metal. The thickness of the lower support substrate 110 and
the upper support substrate 210 is between 0.5 mm and 1
mm. In the present embodiment, the lower support substrate
110 and the upper support substrate 210 are preferably made
of glass, and the thickness of the lower support substrate 110
and the upper support substrate 210 is preferably 0.7 mm.

Step 2: referring to FIG. 1B, making a lower flexible
substrate 120 and an organic electroluminescent light emit-
ting device layers 130 sequentially on the lower support
substrate 110, and making an upper flexible substrate 220
and an adhesive layer 230 sequentially on the upper support
substrate 210.

Herein, the organic electroluminescent light emitting
device layers 130 includes a plurality thin film transistors
arranged in array (not shown) and a plurality of organic
electroluminescent devices arranged in array (not shown),
wherein the emission of each organic electroluminescent
device is controlled by a corresponding thin film transistor.
In the present embodiment, the material of the adhesive
layer 230 is preferably a UV curing adhesive, but disclosure
is not limited thereto.

Further, the flexible substrate (the lower flexible substrate
120 or the upper flexible substrate 220) can be disposed by
selecting one of the following two processes:

Process one: coating a flexible material (i.e., a material of
making the flexible substrate) on the support substrate (the
lower support substrate 110 or the upper support substrate
210) by spin coating, slit coating, inkjet coating, etc., and
curing the flexible material.

Process two: attaching a complete flexible substrate made
of the flexible material to the support substrate by applying
an adhesive therebetween. In some embodiments, the flex-
ible substrate may comprise not only one organic layer, but
also two or more organic layers. Within the organic layer, it
may further comprise one, two or more inorganic layers,
wherein the inorganic layer can be made of SiNx and/or
SiOx or the like.

Further, before the step of forming the adhesive layer 230
on the upper flexible substrate 220, first forming a passiva-
tion layer 240 on the upper flexible substrate 220. The
passivation layer 240 is used for improving water oxygen
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barrier capability of the upper flexible substrate 220. Tt
should be understood that, in another embodiment of the
present disclosure, the passivation layer 240 can also be
dismissed.

Furthermore, before the step of making the lower flexible
substrate 120 on the lower support substrate 110, making a
light extraction layer 140 on the lower flexible substrate 110.
The light extraction layer 140 is used for improving water
and oxygen barrier capacity of the lower flexible substrate
120, as well as increasing light transmittance. It should be
noted that, in preferably, a material for the light extraction
layer 140 may be an inorganic transparent material such as
titanium dioxide.

Step 3: referring to FIG. 1C, aligning the lower support
substrate 110 and the upper support substrate 210, to thereby
attach the adhesive layer 230 and the electroluminescent
device layer 130.

Step 4: referring to FIG. 1D, peeling the lower support
substrate 110 and the upper support substrate 210.

Further, the method of peeling the lower support substrate
110 or the upper support substrate 210 is particularly:
separating the lower support substrate 110 by excimer laser;
and separating the upper support substrate 210 by excimer
laser.

FIG. 2A to FIG. 2D are process diagrams of an organic
electroluminescent display device according to another
embodiment of the present disclosure.

The manufacturing method of an organic electrolumines-
cent display device according to another embodiment of the
present disclosure comprises the steps of:

Step 1: referring to FIG. 2A, providing a lower support
substrate 110 and an upper support substrate 210.

Herein, the lower support substrate 110 and the upper
support substrate 210 can be made of glass, ceramic or
metal. The thickness of the lower support substrate 110 and
the upper support substrate 210 is between 0.5 mm and 1
mm. In the present embodiment, the lower support substrate
110 and the upper support substrate 210 are preferably made
of glass, and the thickness of the lower support substrate 110
and the upper support substrate 210 is preferably 0.7 mm.

Step 2: referring to FIG. 2B, making a lower release film
layer 150, a lower flexible substrate 120 and an electrolu-
minescent device layer 130 sequentially on the lower sup-
port substrate 110, and making an upper release film layer
250, an upper flexible substrate 220 and an adhesive layer
230 sequentially on the upper support substrate 210.

Herein, the organic electroluminescent light emitting
device layers 130 includes a plurality of thin film transistors
arranged in array (not shown), and a plurality of organic
electroluminescent devices arranged in array (not shown),
wherein the emission of each organic electroluminescent
device is controlled by a corresponding thin film transistor.
In the present embodiment, the material of the release film
(the lower release film 150 and the upper release film 250)
is preferably a photoresist or organic silicon, but disclosure
is not limited thereto.

Further, the flexible substrate (the lower flexible substrate
120 or the upper flexible substrate 220) can be disposed by
selecting one of the following two processes:

Process one: coating a flexible material (i.e. a material of
making the flexible substrate) on the release film layer (the
lower release film layer 150 and the upper release film layer
250) by spin coating, slit coating, inkjet coating, etc., and
curing the flexible material.

Process two: attaching a complete flexible substrate made
of the flexible material to the support substrate by applying
an adhesive therebetween. In some embodiments, the flex-
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ible substrate may comprise not only an organic layer, but
also two or more organic layers. Within the organic layer, it
may further comprise one, two or more inorganic layers,
wherein the inorganic layer can be made of SiNx and/or
SiOx or the like.

Further, before the step of making the adhesive layer 230
on the upper flexible substrate 220, first forming a passiva-
tion layer 240 on the upper flexible substrate 220. The
passivation layer 240 is used for improving water and
oxygen barrier capability of the upper flexible substrate 220.
It should be understood that, in another embodiment of the
present disclosure, the passivation layer 240 can also be
dismissed.

Furthermore, before the step of making the lower flexible
substrate 120 on the lower release film layer 150, making a
light extraction layer 140 on the lower release film layer 150.
The light extraction layer 140 is used for improving water
and oxygen barrier capacity of the lower flexible substrate
120, as well as increasing light transmittance. It should be
noted that, in preferably, a material for the light extraction
layer 140 may be an inorganic transparent material such as
titanium dioxide.

Step 3: referring to FIG. 1C, aligning the lower support
substrate 110 and the upper support substrate 210, to thereby
attach the adhesive layer 230 and the electroluminescent
device layer 130.

Step 4: referring to FIG. 1D, peeling the lower support
substrate 110 and the upper support substrate 210.

Further, the method of peeling the lower support substrate
110 or the upper support substrate 210 is particularly:
because of deposing the lower release film layer 150 on the
lower support substrate 110, the lower support substrate 110
is peeled by the lower release film layer 150. Similarly,
because of deposing the upper release film layer 250 on the
upper support substrate 210, the upper support substrate 210
is peeled by the upper release film layer 250.

In summary, in the process of making an organic elec-
troluminescent display device, the manufacturing methods
of the embodiments can effectively solve the separating
problem of the rigid substrate (i.e., a support substrate) and
the flexible substrate. And, in the manufacturing method, the
organic electroluminescent device is packaged directly in
the manufacturing process, without additional thin film
packaging device. Therefore, the manufacturing cost is
greatly reduced.

While the disclosure has been shown and described with
reference to certain exemplary embodiments thereof, it will
be understood by those skilled in the art that various changes
in form and details may be made therein without departing
from the spirit and scope of the disclosure as defined by the
appended claims and their equivalents.

What is claimed is:

1. A method of manufacturing an organic electrolumines-
cent display device, comprising the steps of: providing a
lower support substrate and an upper support substrate;
making a lower flexible substrate and an organic electrolu-
minescent device layer on the lower support substrate
sequentially, and making an upper flexible substrate and an
adhesive layer on the upper support substrate sequentially;
aligning the lower support substrate and the upper support
substrate, to thereby attach the adhesive layer and the
organic electroluminescent device layer; and peeling the
lower support substrate and the upper support substrate;

wherein before the step of making the adhesive layer on

the upper flexible substrate, further comprises: making
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a passivation layer on the upper flexible substrate for
improving water and oxygen bartier capability of the
upper flexible substrate;

wherein the step of peeling the lower support substrate

comprises: disposing a release film layer between the
lower flexible substrate and the lower support substrate,
to thereby automatically separate the lower support
substrate and the lower flexible substrate, or separating
the lower support substrate and the lower flexible
substrate by excimer laser; the step of peeling the upper
support substrate comprises: disposing a release film
layer between the upper flexible substrate and the upper
support substrate, to thereby automatically separate the
upper support substrate and the upper flexible substrate,
or separating the upper support substrate and the upper
flexible substrate by excimer laser; and

wherein before the step of disposing the lower flexible

substrate on the release film layer, further comprises:
making a light extraction layer on the release layer for
improving water and oxygen barrier capacity of the
lower flexible substrate, and increasing light transmit-
tance.

2. The method of manufacturing the organic electrolumi-
nescent display device according to claim 1, wherein the
step of making the lower flexible substrate on the lower
support substrate comprises: coating a flexible material on
the lower support substrate and curing the flexible material,
or attaching a complete lower flexible substrate to the lower
support substrate by an adhesive; the step of making the
upper flexible substrate on the upper support substrate
comprise: coating a flexible material on the upper support
substrate and curing the flexible material, or attaching a
complete upper flexible substrate to the upper support sub-
strate by an adhesive.

3. The method of manufacturing the organic electrolumi-
nescent display device according to claim 1, wherein a
material of the release film layer is photoresist or organic
silicon.

4. The method of manufacturing the organic electrolumi-
nescent display device according to claim 1, wherein a
material of the light extraction layer is titanium dioxide.

5. The method of manufacturing the organic electrolumi-
nescent display device according to claim 1, wherein a
material of the adhesive layer is UV-curing adhesive.

6. An organic electroluminescent display device, which is
manufactured by the manufacturing method according to
claim 1.

7. A method of manufacturing an organic electrolumines-
cent display device, comprising the steps of: providing a
lower support substrate and an upper support substrate;
making a lower flexible substrate and an organic electrolu-
minescent device layer on the lower support substrate
sequentially, and making an upper flexible substrate and an
adhesive layer on the upper support substrate sequentially;
aligning the lower support substrate and the upper support
substrate, to thereby attach the adhesive layer and the
organic electroluminescent device layer; and peeling the
lower support substrate and the upper support substrate;

wherein before the step of making the lower flexible

substrate on the lower support substrate, further com-
prises: making a light extraction layer on the lower
flexible substrate for improving water and oxygen
barrier capacity of the lower flexible substrate, and
increasing light transmittance.

8. The method of manufacturing the organic electrolumi-
nescent display device according to claim 7, wherein a
material of the light extraction layer is titanium dioxide.
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9. The method of manufacturing the organic electrolumi-
nescent display device according to claim 7, wherein the
step of making the lower flexible substrate on the lower
support substrate comprises: coating a flexible material on
the lower support substrate and curing the flexible material,
or attaching a complete lower flexible substrate to the lower
support substrate by an adhesive; the step of making the
upper flexible substrate on the upper support substrate
comprise: coating a flexible material on the upper support
substrate and curing the flexible material, or attaching a
complete upper flexible substrate to the upper support sub-
strate by an adhesive.

10. The method of manufacturing the organic electrolu-
minescent display device according to claim 9, wherein the
step of peeling the lower support substrate comprises: dis-
posing a release film layer between the lower flexible
substrate and the lower support substrate, to thereby auto-
matically separate the lower support substrate and the lower
flexible substrate, or separating the lower support substrate
and the lower flexible substrate by excimer laser; the step of
peeling the upper support substrate comprises: providing a
release film layer between the upper flexible substrate and
the upper support substrate, to thereby automatically sepa-
rate the upper support substrate and the upper flexible
substrate, or separating the upper support substrate and the
upper flexible substrate by excimer laser.

11. The method of manufacturing the organic electrolu-
minescent display device according to claim 7, wherein the
step of peeling the lower support substrate comprises: dis-
posing a release film layer between the lower flexible
substrate and the lower support substrate, to thereby auto-
matically separate the lower support substrate and the lower
flexible substrate, or separating the lower support substrate
and the lower flexible substrate by excimer laser; the step of
peeling the upper support substrate comprises: disposing a
release film layer between the upper flexible substrate and
the upper support substrate, to thereby automatically sepa-
rate the upper support substrate and the upper flexible
substrate, or separating the upper support substrate and the
upper flexible substrate by excimer laser.

12. An organic electroluminescent display device, which
is manufactured by the method according to claim 7.

13. A method of manufacturing an organic electrolumi-
nescent display device, comprising the steps of: providing a
lower support substrate and an upper support substrate;
making a lower flexible substrate and an organic electrolu-
minescent device layer on the lower support substrate
sequentially, and making an upper flexible substrate and an
adhesive layer on the upper support substrate sequentially;
aligning the lower support substrate and the upper support
substrate, to thereby attach the adhesive layer and the
organic electroluminescent device layer; and peeling the
lower support substrate and the upper support substrate;

wherein before the step of making the adhesive layer on

the upper flexible substrate, further comprises: making
a passivation layer on the upper flexible substrate for
improving water and oxygen barrier capability of the
upper flexible substrate;
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wherein before the step of making the lower flexible
substrate on the lower support substrate, further com-
prises: making a light extraction layer on the lower
flexible substrate for improving water and oxygen
barrier capacity of the lower flexible substrate, and
increasing light transmittance; and

wherein a material of the light extraction layer is titanium

dioxide.

14. The method of manufacturing the organic electrolu-
minescent display device according to claim 13, wherein the
step of making the lower flexible substrate on the lower
support substrate comprises: coating a flexible material on
the lower support substrate and curing the flexible material,
or attaching a complete lower flexible substrate to the lower
support substrate by an adhesive; the step of making the
upper flexible substrate on the upper support substrate
comprise: coating a flexible material on the upper support
substrate and curing the flexible material, or attaching a
complete upper flexible substrate to the upper support sub-
strate by an adhesive.

15. The method of manufacturing the organic electrolu-
minescent display device according to claim 14, wherein the
step of peeling the lower support substrate comprises: dis-
posing a release film layer between the lower flexible
substrate and the lower support substrate, to thereby auto-
matically separate the lower support substrate and the lower
flexible substrate, or separating the lower support substrate
and the lower flexible substrate by excimer laser; the step of
peeling the upper support substrate comprises: providing a
release film layer between the upper flexible substrate and
the upper support substrate, to thereby automatically sepa-
rate the upper support substrate and the upper flexible
substrate, or separating the upper support substrate and the
upper flexible substrate by excimer laser.

16. The method of manufacturing the organic electrolu-
minescent display device according to claim 13, wherein the
step of peeling the lower support substrate comprises: dis-
posing a release film layer between the lower flexible
substrate and the lower support substrate, to thereby auto-
matically separate the lower support substrate and the lower
flexible substrate, or separating the lower support substrate
and the lower flexible substrate by excimer laser; the step of
peeling the upper support substrate comprises: disposing a
release film layer between the upper flexible substrate and
the upper support substrate, to thereby automatically sepa-
rate the upper support substrate and the upper flexible
substrate, or separating the upper support substrate and the
upper flexible substrate by excimer laser.

17. The method of manufacturing the organic electrolu-
minescent display device according to claim 16, wherein a
material of the release film layer is photoresist or organic
silicon.

18. An organic electroluminescent display device, which
is manufactured by the method according to claim 13.
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