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7) ABSTRACT

A manufacturing method of an organic EL display device
according to an embodiment of the present invention
includes: disposing a first organic substrate having flexibility
on a glass substrate; disposing a barrier layer on the first
organic substrate; disposing a second organic substrate hav-
ing flexibility on the barrier layer such that a thickness of a
terminal section area is thinner than a thickness of a pixel
section area, or at least a part of the terminal section area is
not covered; disposing a pixel control section on the termi-
nal section area of the second organic substrate and a pixel
generating section on the pixel section area, respectively;
disposing a circuit section at least on the terminal section
area, the circuit section having a thin film transistor, wherein
the circuit section is formed directly on the second organic
substrate.
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ORGANIC ELECTRO-LUMINESCENCE
DISPLAY DEVICE AND MANUFACTURING
METHOD OF AN ORGANIC
ELECTRO-LUMINESCENCE DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority from Japa-
nese application JP2017-78371 filed on Apr. 11, 2017, the
content of which is hereby incorporated by reference into
this application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to a method for
manufacturing an organic EL display device and an organic
EL display device.

2. Description of the Related Art

[0003] Conventionally, an organic substrate has been used
for a TFT substrate of an organic EL display device, thereby
providing flexibility (see e.g., JP2005-099410A).

SUMMARY OF THE INVENTION

[0004] In the conventional production process, a pixel
control terminal section and a pixel generating section are
disposed, and then an organic substrate in the terminal
section area is etched from its backside (see e.g., JP2015-
127124A). This is because thinning the substrate provides
more flexibility, although etching process generates dusts.
Since the pixel control terminal section and the pixel gen-
erating section are already disposed, cleaning the substrate
is not possible and thus the dusts cannot be removed
completely. As such, the dusts remain in the pixel control
terminal section and the pixel generating section, which may
generate a defective organic EL display device.

[0005] Another method to be considered is etching the
organic substrate in the terminal section area from the
surface side before the pixel control section and the pixel
generating section are disposed. The inventors of the present
invention believed, however, that there was a problem as
follows. The thin film transistor (TFT) substrate provided on
the glass substrate is removed from the backside by using
laser beams to eventually alter the quality of the part where
the glass substrate is in contact with the organic substrate.
However, the thickness of the organic substrate that is
enough to be altered by laser beams is difficult to be ensured
in the terminal section area, and thus it is difficult to perform
etching process satisfactorily.

[0006] One or more embodiments of the present invention
have been conceived in view of the above, and an object
thereof is to provide a manufacturing method of an organic
EL display device and an organic EL display device suitable
for the method that suppresses effects of dust generated due
to etching on an organic substrate in a terminal section area
and enables the organic substrate to be easily removed from
the glass substrate.

[0007] A manufacturing method of an organic EL display
device according to an embodiment of the present invention
includes: disposing a first organic substrate having flexibility
on a glass substrate; disposing a barrier layer on the first
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organic substrate; disposing a second organic substrate hav-
ing flexibility on the barrier layer such that a thickness of a
terminal section area is thinner than a thickness of a pixel
section area, or at least a part of the terminal section area is
not covered; disposing a pixel control section on the termi-
nal section area of the second organic substrate and a pixel
generating section on the pixel section area, respectively;
disposing a circuit section at least on the terminal section
area, the circuit section having a thin film transistor, wherein
the circuit section is formed directly on the second organic
substrate.

[0008] In one embodiment of the present invention, a
thickness of the second organic substrate is equal to or less
than a thickness of the first organic substrate.

[0009] In one embodiment of the present invention, the
step of disposing the second organic substrate includes:
scrapping an organic substrate such that the thickness of the
terminal section area is thinner than the thickness of the
pixel section area or at least a part of the terminal section
area is not covered, the organic substrate being formed to
have an even thickness; and cleaning the organic substrate.

[0010] In one embodiment of the present invention, the
step of disposing the second organic substrate includes
changing a discharge amount or a moving speed of a device
that discharges a material of the second organic substrate
such that the thickness of the terminal section area is thinner
than the thickness of the pixel section area, or at least a part
of the terminal section area is not covered.

[0011] An organic EL display device according to an
embodiment of the present invention includes: a first organic
substrate having flexibility; a barrier layer on the first
organic substrate; a second organic substrate having flex-
ibility disposed on the barrier layer such that a thickness of
a terminal section area is thinner than a thickness of a pixel
section area, or at least apart of the terminal section area is
not covered; a pixel control section on the terminal section
area of the second organic substrate; a pixel generating
section on the pixel section area of the second organic
substrate; a circuit section disposed at least on the terminal
section area, the circuit section having a thin film transistor,
wherein the circuit section is formed directly on the second
organic substrate.

[0012] In one embodiment of the present invention, a

thickness of the second organic substrate is equal to or less
than a thickness of the first organic substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 11is a perspective view of a laminate structure
of a display panel according to first and second embodi-
ments;

[0014] FIG. 2 is a plan view of a circuit configuration of
the display panel according to the first and second embodi-
ments;

[0015] FIG. 3 is a diagram illustrating a process of dis-
posing a first organic substrate on a glass substrate according
to the first and second embodiments;

[0016] FIG. 4 is a diagram illustrating a process of dis-
posing a barrier layer on the upper surface of the first organic
substrate according to the first and second embodiments;
[0017] FIG. 5 is a diagram illustrating a process of dis-
posing a second organic substrate on the upper surface of the
barrier layer in the first embodiment;
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[0018] FIG. 6 is a diagram illustrating a process of etching
the second organic substrate in the terminal section area in
the first embodiment;

[0019] FIG. 7 is a diagram illustrating a process of, after
the etching process, disposing a pixel control section on the
surface side of the terminal section area, and disposing a
pixel generating section on the upper surface side of the
second organic substrate in the pixel section area;

[0020] FIG. 8 is a diagram illustrating a process of sepa-
rating the glass substrate from the first organic substrate in
the first embodiment;

[0021] FIG. 9 is a diagram illustrating a process of form-
ing a second organic substrate on the upper surface of the
barrier layer in the second embodiment;

[0022] FIG. 10 is a diagram illustrating a process of
disposing a pixel control section on the second organic
substrate in the terminal section area, and disposing a pixel
generating section on the second organic substrate in the
pixel section area in the second embodiment; and

[0023] FIG. 11 is a diagram illustrating a process of
removing the glass substrate from the first organic substrate
in the second embodiment.

DETAILED DESCRIPTION OF THE
INVENTION

[0024] Embodiments of the present invention will be
described below in detail with reference to the accompany-
ing drawings. The disclosure herein is merely an example,
and appropriate modifications coming within the spirit of the
present invention, which are easily conceived by those
skilled in the art, are intended to be included within the
scope of the invention as a matter of course. The accompa-
nying drawings schematically illustrate widths, thicknesses,
shapes, or other characteristics of each part for clarity of
illustration, compared to actual configurations. However,
such a schematic illustration is merely an example and not
intended to limit the present invention. In the present speci-
fication and drawings, some elements identical or similar to
those shown previously are denoted by the same reference
signs as the previously shown elements, and thus repetitive
detailed descriptions of them may be omitted as appropriate.
[0025] First, referring to FIGS. 1 and 2, a display panel 1
constituting an organic EL display device according to the
present invention will be described. FIG. 1 is a perspective
view showing a laminate structure of the display panel 1
according to first and second embodiments. FIG. 2 is a plan
view showing a circuit configuration of the display panel 1
according to first and second embodiments. The display
panel 1 includes a TFT substrate 10. From the bottom, a first
organic substrate 100 and a barrier layer 200 are disposed in
order, and a second organic substrate 300 is disposed on the
barrier layer 200. In this regard, the second organic substrate
300 is disposed such that the thickness of the terminal
section area R1 is thinner than the thickness of a pixel
section area R2, or the second organic substrate 300 does not
cover at least a part of the terminal section area R1. A pixel
control section 400 and a pixel generating section 500 are
respectively disposed on the terminal section area R1 and
the pixel section area, and the laminate structure of the TFT
substrate 10 are thereby formed.

[0026] TheTFT substrate 10 includes pixels 510 formed in
a matrix on a display area D in the pixel generating section
500, and a drive 1C (Integrated Circuit) 410 for transistors
respectively disposed in the pixels. Specifically, for
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example, the drive IC 410 applies, to scan signal lines of
transistors respectively disposed in sub-pixels forming the
pixels 510, a potential for electrically connecting sources
and drains. The drive IC 410 also applies, to data signal lines
of the respective transistors, voltage corresponding to gra-
dation values of the pixels 510.

[0027] The first organic substrate 100 and the second
organic substrate 300 are flexible and bendable insulating
substrates. The materials of these organic substrates may be
any organic substance having flexibility and insulation prop-
erty, such as solvent-soluble polyimide.

[0028] The barrier layer 200 is a protective film that
protects electrodes and organic materials forming an organic
light-emitting film from moisture ingress, and made of, for
example, Si oxides and nitrides, or metal oxides such as Al
and Zn.

[0029] The pixel control section 400 includes pixel control
terminals, and is provided at one end of the TFT substrate
10. For example, a scan signal drive circuit for controlling
scan signal lines and a data signal drive circuit for control-
ling data signal lines are formed as the drive IC 410.

[0030] The pixel generating section 500 includes scan
signal lines and data signal drive lines formed in a matrix.
The parts surrounded by the scan signal lines and the data
signal drive lines form the pixels 510.

[0031] The terminal section area R1 indicates an area in
which the pixel control section 400 is disposed, and the pixel
section area R2 indicates an area in which the pixel gener-
ating section 500 is disposed. In other words, the terminal
section area R1 is an area at one end of the TFT substrate 10,
and the pixel section area R2 is an area other than the
terminal section area R1.

First Embodiment

[0032] Referring to FIGS. 3 to 8, a manufacturing method
of the display panel 1 according to the first embodiment will
be described. FIG. 3 is a diagram illustrating a process of
disposing the first organic substrate 100 on the glass sub-
strate 600 according to first and second embodiments. The
organic substrate is formed using a coating device so as to
be of even thickness after being dried. The coating device is
set to discharge a fixed amount of liquid to be a material of
the organic substrate while maintaining constant moving
speed from the pixel section area R2 to the terminal section
area R1. In this process as well, the first organic substrate
100 is disposed on the glass substrate 600 so as to be of even
thickness.

[0033] FIG. 4 is a diagram illustrating a process of dis-
posing a barrier layer 200 on the upper surface of the first
organic substrate 100 according to the first and second
embodiments. The coating device also discharges a material
of the barrier layer 200 in the same way as disposing the first
organic substrate 100, The barrier layer 200 is then formed
using processing by the vapor phase method. This enables to
dispose the barrier layer 200 on the first organic substrate
100 such that the barrier layer 200 is of even thickness.

[0034] FIG. 5 is a diagram illustrating a process of dis-
posing the second organic substrate 300 on the upper surface
of the barrier layer 200 in the first embodiment. In this
process as well, similarly to the first organic substrate 100,
the second organic substrate 300 is disposed on the barrier
layer 200 so as to be of even thickness. At this time, the
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second organic substrate 300 is provided so as to have a
thickness equal to or less than the thickness of the first
organic substrate 100.

[0035] FIG. 6 is a diagram illustrating a process of etching
the second organic substrate 300 in the terminal section area
R1 in the first embodiment. As shown in FIG. 6, by etching
the second organic substrate 300 disposed in the terminal
section area R1, the second organic substrate 300 in the
terminal section area R1 is removed and the barrier layer 200
is exposed on the surface side. Alternatively, the second
organic substrate 300 may not be completely removed in the
terminal section area R1, but may be etched so that the
second organic substrate 300 is thinner in the terminal
section area R1 than in the pixel section area R2. At this
time, the second organic substrate 300 may be completely
removed in a part of the terminal section area R1. After the
etching process, the surface layer of the terminal section area
R1 and the pixel section area R2 are cleaned with pure water,
for example, and dusts due to the etching can be thereby
removed completely.

[0036] FIG. 7 is a diagram illustrating a process of, after
the etching process, disposing the pixel control section 400
on the surface side of the terminal section area R1, and
disposing the pixel generating section 500 on the upper
surface side of the second organic substrate 300 in the pixel
section area R2. After the cleaning process, the pixel control
section 400 and the pixel generating section 500 are dis-
posed respectively on the surface side of the terminal section
area R1 and the surface side of the pixel section area R2 of
the completely dried substrate. Subsequently, a circuit sec-
tion (including scan signal lines and data signal drive lines)
having the TFT is disposed at least on the terminal section
area R1, and the desired TFT substrate 10 as shown in FIGS.
1 and 2 is thus completed.

[0037] Depending on the state of etching, the surface side
of the terminal section area R1 may be one of three condi-
tions: a condition in which the entire barrier layer 200 is
exposed; a condition in which the thinned second organic
substrate 300 is disposed and the barrier layer 200 is
partially exposed; and a condition in which the thinned
second organic substrate 300 is disposed on the entire area.
In any condition, the pixel control section 400 is disposed in
the surface layer.

[0038] FIG. 8 is a diagram illustrating a process of sepa-
rating the glass substrate 600 from the first organic substrate
100 in the first embodiment. The laser beams are used to
alter the part where the glass substrate 600 is in contact with
the first organic substrate 100, and then the TFT substrate 10
is removed from the backside.

[0039] By the above described manufacturing method of
the organic EL display device according to the first embodi-
ment, the second organic substrate 300 in the terminal
section area R1 is etched and cleaned before the pixel
control section 400 and the pixel generating section 500 are
disposed, and thus the desired film thickness profile can be
formed. This can provide a manufacturing method of an
organic EL display device that suppresses effects of dusts
generated due to etching an organic substrate in a terminal
section area and enables the organic substrate to be easily
removed from the glass substrate 600, and an organic EL
display device suitable for the method.

[0040] As indicated by the manufacturing method of the
organic EL display device according to the first embodi-
ment, a moving speed and a material discharge amount of
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the coating device is kept constant when the coating device
forms an organic substrate while moving from the pixel
section area R2 to the terminal section area R1. With this
method, the organic substrate can be formed in an even
thickness. In addition, the second organic substrate 300 in
the terminal section area R1 is thinned by etching and then
cleaned to eliminate dusts due to the etching. However,
etching is not the only method for thinning the second
organic substrate 300 in the terminal section area R1 in order
to obtain the desired effect of the present invention.

Second Embodiment

[0041] Next, referring to FIGS. 3, 4, and 9 to 11, a method
for manufacturing the display panel 1 according to the
second embodiment will be described. In the second
embodiment as well, as shown in FIGS. 3 and 4, the first
organic substrate 100 and the barrier layer 200 are disposed
on the glass substrate 600. As such, the process of providing
the first organic substrate 100 on the glass substrate 600 and
the process of providing the barrier layer 200 on the first
organic substrate 100 are the same as described in the first
embodiment, and thus will be omitted here.

[0042] FIG. 9 is a diagram illustrating a process of form-
ing a second organic substrate 300 on the upper surface of
the barrier layer 200 in the second embodiment. The second
organic substrate 300 in this process is also formed by the
coating device as described above. While keeping constant
moving speed, the coating device reduces a discharge
amount of liquid material for forming the second organic
substrate 300 ahead of the boundary to enter the terminal
section area R1 from the pixel section area R2. Subse-
quently, the coating device discharges the reduced and fixed
amount of liquid material in the terminal section area R1,
thereby forming the second organic substrate 300 such that
a thickness of the second organic substrate 300 in the
terminal section area R1 is thinner than a thickness of the
second organic substrate 300 in the pixel section area R2.

[0043] Alternatively, the coating device may not discharge
liquid material for forming the second organic substrate 300
in the terminal section area R1 so that the entire barrier layer
200 is exposed in the surface side of the terminal section
area R1, or the thinned second organic substrate 300 is
disposed on the surface side of the terminal section area R1
and the barrier layer 200 is partially exposed.

[0044] A method other than the method for reducing the
discharge amount of liquid material for forming the second
organic substrate 300 may be employed. While keeping the
constant discharge amount of liquid material for forming the
second organic substrate 300, the moving speed of the
coating device may be increased ahead of the boundary to
enter the terminal section area R1 from the pixel section area
R2. Subsequently, the coating device maintains the
increased and fixed speed in the terminal section area R1,
thereby forming the second organic substrate 300 such that
a thickness of the second organic substrate 300 in the
terminal section area R1 is thinner than a thickness of the
second organic substrate 300 in the pixel section area R2.

[0045] FIG. 10 is a diagram illustrating a process of
disposing a pixel control section 400 on the second organic
substrate 300 in the terminal section area R1, and disposing
a pixel generating section 500 on the second organic sub-
strate 300 in the pixel section area R2 in the second
embodiment. FIG. 11 is a diagram illustrating a process of
removing the glass substrate 600 from the first organic
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substrate 100 in the second embodiment. These two pro-
cesses and the process of disposing a circuit section (includ-
ing scan signal lines and data signal drive lines) having the
TFT at least on the terminal section area R1 are the same as
described in the first embodiment, and thus their descrip-
tions will be omitted.
[0046] By the above described manufacturing method of
the organic EL display device according to the second
embodiment, a discharge amount of liquid material for
forming the second organic substrate 300 by the coating
device and a moving speed of the coating device can be
changed, and thus the desired film thickness profile can be
formed without performing the conventional etching pro-
cess. This can provide a manufacturing method of an organic
EL display device that can be easily separated from the glass
substrate 600 without considering effects of dusts generated
due to etching, and an organic EL display device suitable for
the method.
[0047] The various modifications and adjustments to the
embodiments will be readily apparent to those skilled in the
art, and it is to be understood that these modifications and
adjustments are included in the scope of the present inven-
tion. For example, the addition or deletion of a constituent
element, a change in design, the addition or omission of a
process, or a change in conditions which is appropriately
performed by a person skilled in art with respect to each of
the above described embodiments is also included in the
scope of the invention when including the gist of the
invention.
[0048] Furthermore, regarding the above-described
embodiment, any additional advantage and effect which are
obvious from the description of the specification or appro-
priately conceived by a skilled person are considered to be
naturally achievable by the present invention.
[0049] While there have been described what are at pres-
ent considered to be certain embodiments of the invention,
it will be understood that various modifications may be
made thereto, and it is intended that the appended claims
cover all such modifications as fall within the true spirit and
scope of the invention.
What is claimed is:
1. A manufacturing method of an organic EL display
device comprising:
disposing a first organic substrate having flexibility on a
glass substrate;
disposing a barrier layer on the first organic substrate;
disposing a second organic substrate having flexibility on
the barrier layer such that a thickness of a terminal
section area is thinner than a thickness of a pixel section
area, or at least a part of the terminal section area is not
covered;
disposing a pixel control section on the terminal section
area of the second organic substrate and a pixel gen-
erating section on the pixel section area, respectively;
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disposing a circuit section at least on the terminal section
area, the circuit section having a thin film transistor,
wherein

the circuit section is formed directly on the second organic
substrate.

2. The manufacturing method of the organic EL display

device according to claim 1, wherein

a thickness of the second organic substrate is equal to or
less than a thickness of the first organic substrate.

3. The manufacturing method of the organic EL display

device according to claim 1, wherein
the step of disposing the second organic substrate
includes:
scrapping an organic substrate such that the thickness
of the terminal section area is thinner than the
thickness of the pixel section area or at least apart of
the terminal section area is not covered, the organic
substrate being formed to have an even thickness;
and

cleaning the organic substrate.

4. The manufacturing method of the organic EL display

device according to claim 1, wherein

the step of disposing the second organic substrate includes
changing a discharge amount or a moving speed of a
device that discharges a material of the second organic
substrate such that the thickness of the terminal section
area is thinner than the thickness of the pixel section
area, or at least a part of the terminal section area is not
covered.

5. An organic EL display device comprising:

a first organic substrate having flexibility;

a barrier layer on the first organic substrate;

a second organic substrate having flexibility disposed on
the barrier layer such that a thickness of a terminal
section area is thinner than a thickness of a pixel section
area, or at least a part of the terminal section area is not
covered,

a pixel control section on the terminal section area of the
second organic substrate;

a pixel generating section on the pixel section area of the
second organic substrate;

a circuit section disposed at least on the terminal section
area, the circuit section having a thin film transistor,
wherein

the circuit section is formed directly on the second organic
substrate.

6. The organic EL display device according to claim 5,

wherein

a thickness of the second organic substrate is equal to or
less than a thickness of the first organic substrate.
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