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Description

Title of Invention: RESIN COMPOSITION, SUBSTRATE AND
METHOD OF MANUFACTURING ELECTRONIC DEVICE

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

Technical Field

The present invention relates to a resin composition, a substrate and a method of
manufacturing an electronic device.
Background Art

In a display device (electronic device) such as an organic EL (electroluminescence)
display device and a liquid crystal display device, transparency is required in a
substrate used in the display device. Therefore, it is known to use a transparent resin
film as the substrate used in the display device (for example, the patent document 1).

The transparent resin film used as the substrate generally has flexibility (flexible
characteristics). Therefore, the transparent resin film is first formed (film-formed) on a
first surface of a plate-like base member and then each element to be provided in the
display device is formed on the transparent resin film. Finally, by peeling off the
transparent resin film from the base member, it is possible to manufacture the display
device including the transparent resin film and the elements.

In the method of manufacturing such a display device, the peeling-off of the
transparent resin film from the base member is achieved by irradiating a second
surface of the base member opposite to the first surface on which the transparent resin
film is formed with light such as laser light. The irradiation of the light results in the
peeling-off of the transparent resin film from the base member in an interface between
the base member and the transparent resin film.

Meanwhile, in recent years, a display device having thin-film transistors (TFT) is
used. The thin-film transistors (TFT) serve as switching elements which can switch
display elements included in the display device.

Each of the thin-film transistors has, for example, an oxide semiconductor layer in a
channel region. If the method of manufacturing the display device as described above
is used for manufacturing the display device having the thin-film transistors, the oxide
semiconductor layer of each thin-film transistor is exposed to the light. In particular, in
the case where the light used in the above method includes a short wavelength, an
oxide semiconductor material contained in the oxide semiconductor layer is altered and
deteriorated due to the light having the short wavelength, so that a problem in that

adverse effects are given to a switching property of the display device occurs.
Citation List
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PTL 1: WO 2004/039863
Summary of Invention

It is an object of the present invention to provide a resin composition and a substrate
that are capable of being used for manufacturing an electronic device including thin-
film transistors having an excellent switching property. It is another object of the
present invention to provide a method of manufacturing the electronic device using
such a substrate.

In order to achieve the objects described above, the present invention includes the
following features (1) to (14).

(1) A resin composition comprising:

an aromatic polyamide; and

a solvent dissolving the aromatic polyamide,

wherein the resin composition is used to form a layer, and a total light transmittance
of the layer in a wavelength of 355 nm is 10% or less.

(2) In the above resin composition according to the present invention, it is preferred
that the aromatic polyamide contains a naphthalene structure.

(3) In the above resin composition according to the present invention, it is also
preferred that the aromatic polyamide contains a carboxyl group.

(4) In the above resin composition according to the present invention, it is also
preferred that the aromatic polyamide is a wholly aromatic polyamide.

(5) In the above resin composition according to the present invention, it is also
preferred that the aromatic polyamide has a first repeating unit represented by the
following general formula (I) and a second repeating unit represented by the following

general formula (II):

T
C—ch—H—A@—H (1)
X
noo
C—ArrC—N—A N
rrCmNTANT ()
(COOH)N _y

where x represents mol% of the first repeating unit, y represents mol% of the second
repeating unit, n represents an integer of 1 to 4, Ar, is represented by the following

general formula (I11);
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(where q=3 and each of R, and R; is selected from the group consisting of a hydrogen
atom, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom and an iodine
atom), an alkyl group, a substituted alkyl group such as a halogenated alkyl group, a
nitro group, a cyano group, a thioalkyl group, an alkoxy group, a substituted alkoxy
group such as a halogenated alkoxy group, an aryl group, a substituted aryl group such
as a halogenated aryl group, an alkyl ester group, a substituted alkyl ester group, and a

combination of them), Ar; is represented by the following general formula (IV) or (V);

(where p=4, each of R¢, R; and Ry is selected from the group consisting of a hydrogen
atom, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom and an iodine
atom), an alkyl group, a substituted alkyl group such as a halogenated alkyl group, a
nitro group, a cyano group, a thioalkyl group, an alkoxy group, a substituted alkoxy
group such as a halogenated alkoxy group, an aryl group, a substituted aryl group such
as a halogenated aryl group, an alkyl ester group, a substituted alkyl ester group, and a
combination of them, and G, is selected from the group consisting of a covalent
binding, a CH, group, a C(CHjs), group, a C(CF;), group, a C(CX;), group (X
represents a halogen atom), a CO group, an oxygen atom, a sulfur atom, an SO, group,
an Si(CHs;), group, a 9,9-fluorene group, a substituted 9,9-fluorene group and an OZO
group (Z represents an aryl group or substituted aryl group such as a phenyl group, a
biphenyl group, a perfluorobiphenyl group, a 9,9-bisphenyl fluorene group and a sub-
stituted 9,9-bisphenyl fluorene group.)), and Ar; is represented by the following
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(where t=1 to 3, each of Rg, Ry and Ry, is selected from the group consisting of a
hydrogen atom, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom and
an iodine atom), an alkyl group, a substituted alkyl group such as a halogenated alkyl
group, a nitro group, a cyano group, a thioalkyl group, an alkoxy group, a substituted
alkoxy group such as a halogenated alkoxy group, an aryl group, a substituted aryl
group such as a halogenated aryl group, an alkyl ester group, a substituted alkyl ester
group, and a combination of them, and G; is selected from the group consisting of a
covalent binding, a CH, group, a C(CH;), group, a C(CF;), group, a C(CX5), group (X
represents a halogen atom), a CO group, an oxygen atom, a sulfur atom, an SO, group,
an Si(CHs;), group, a 9,9-fluorene group, a substituted 9,9-fluorene group and an OZO
group (Z represents an aryl group or substituted aryl group such as a phenyl group, a
biphenyl group, a perfluorobiphenyl group, a 9,9-bisphenyl fluorene group and a sub-
stituted 9,9-bisphenyl fluorene group.)).

(6) In the above resin composition according to the present invention, it is also
preferred at least one end of the aromatic polyamide is end-capped.

(7) In the above resin composition according to the present invention, it is also
preferred that the resin composition further contains an inorganic filler.

(8) A substrate used for forming an electronic element thereon, comprising:

a plate-like base member having a first surface and a second surface opposite to the
first surface;

an electronic element formation layer provided at a side of the first surface of the
base member and configured to be capable of forming the electronic element on the
electronic element formation layer; and

wherein the electronic element formation layer contains an aromatic polyamide and a
total light transmittance of the electronic element formation layer in a wavelength of
355 nm is 10% or less.

(9) In the above substrate according to the present invention, it is preferred thata co-
efficient of thermal expansion (CTE) of the electronic element formation layer is 100
ppm/K or less.

(10) In the above substrate according to the present invention, it is also preferred that
an average thickness of the electronic element formation layer is in the range of 1 to 50
micrometers.

(11) A method of manufacturing an electronic device, comprising:

preparing a substrate, the substrate including,

a plate-like base member having a first surface and a second surface opposite to the
first surface, and

an electronic element formation layer provided at a side of the first surface of the

base member,
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[0021]

[0022]

[0023]

wherein the electronic element formation layer is used to form an electronic element
on the electronic element formation layer and contains an aromatic polyamide, and
wherein a total light transmittance of the electronic element formation layer in a
wavelength of 355 nm is 10% or less;

forming the electronic element on a surface of the electronic element formation layer
opposite to the base member;

forming a cover layer so as to cover the electronic element;

irradiating the electronic element formation layer with light to thereby peel off the
electronic element formation layer from the base member in an interface between the
base member and the electronic element formation layer; and

separating the electronic device including the electronic element, the cover layer and
the electronic element formation layer from the base member.

(12) In the above method of manufacturing the electronic device according to the
present invention, it is preferred that a coefficient of thermal expansion (CTE) of the
electronic element formation layer is 100 ppm/K or less.

(13) In the above method of manufacturing the electronic device according to the
present invention, it is also preferred that an average thickness of the electronic
element formation layer is in the range of 1 to 50 micrometers.

(14) In the above method of manufacturing the electronic device according to the
present invention, it is also preferred that the aromatic polyamide has a first repeating
unit represented by the following general formula (I) and a second repeating unit rep-

resented by the following general formula (II):

[l [l
——C—Ar;C—H—ArZ—H (1)
L X
9 9
——C—Ar-C—N—Ar N
TCmN= AT NT ()
| (COCH)N Jy

where x represents mol% of the first repeating unit, y represents mol% of the second
repeating unit, n represents an integer of 1 to 4, Ar, is represented by the following

general formula (I11);

PR _.w-"C_\'.\\
§:'. ™ %

. H s
s

(where q=3 and each of R, and R; is selected from the group consisting of a
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hydrogen atom, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom and
an iodine atom), an alkyl group, a substituted alkyl group such as a halogenated alkyl
group, a nitro group, a cyano group, a thioalkyl group, an alkoxy group, a substituted
alkoxy group such as a halogenated alkoxy group, an aryl group, a substituted aryl
group such as a halogenated aryl group, an alkyl ester group, a substituted alkyl ester
group, and a combination of them), Ar, is represented by the following general formula
(IV) or (V);

(where p=4, each of R¢, R; and Ry is selected from the group consisting of a hydrogen
atom, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom and an iodine
atom), an alkyl group, a substituted alkyl group such as a halogenated alkyl group, a
nitro group, a cyano group, a thioalkyl group, an alkoxy group, a substituted alkoxy
group such as a halogenated alkoxy group, an aryl group, a substituted aryl group such
as a halogenated aryl group, an alkyl ester group, a substituted alkyl ester group, and a
combination of them, and G, is selected from the group consisting of a covalent
binding, a CH, group, a C(CHs), group, a C(CF;), group, a C(CXj;), group (X
represents a halogen atom), a CO group, an oxygen atom, a sulfur atom, an SO, group,
an Si(CHjs), group, a 9,9-fluorene group, a substituted 9,9-fluorene group and an OZO
group (Z represents an aryl group or substituted aryl group such as a phenyl group, a

biphenyl group, a perfluorobiphenyl group, a 9,9-bisphenyl fluorene group and a sub-

stituted 9,9-bisphenyl fluorene group.)), and Ar; is represented by the following
general formula (VI) or (VID);

SN
3 hxy
3 33

(where t=1 to 3, each of Rg, Ry and Ry, is selected from the group consisting of a
hydrogen atom, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom and

an iodine atom), an alkyl group, a substituted alkyl group such as a halogenated alkyl
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[0024]

[0025]

group, a nitro group, a cyano group, a thioalkyl group, an alkoxy group, a substituted
alkoxy group such as a halogenated alkoxy group, an aryl group, a substituted aryl
group such as a halogenated aryl group, an alkyl ester group, a substituted alkyl ester
group and a combination of them, and G; is selected from the group consisting of a
covalent binding, a CH, group, a C(CH;), group, a C(CF;), group, a C(CX5), group (X
represents a halogen atom), a CO group, an oxygen atom, a sulfur atom, an SO, group,
an Si(CHjs), group, a 9,9-fluorene group, a substituted 9,9-fluorene group and an OZO
group (Z represents an aryl group or substituted aryl group such as a phenyl group, a
biphenyl group, a perfluorobiphenyl group, a 9,9-bisphenyl fluorene group and a sub-
stituted 9,9-bisphenyl fluorene group.)).

According to the present invention, it is possible to form a layer by using the resin
composition containing the aromatic polyamide and the solvent dissolving the aromatic
polyamide, wherein the total light transmittance of such a layer in the wavelength of
355 nm is 10% or less. This layer formed by using the resin composition is used as the
electronic element formation layer provided in the electronic device. The electronic
element formation layer is provided on a first surface (one surface) of the base member
so as to contact with the base member. Further, by irradiating a second surface of the
base member opposite to the first surface on which the electronic element formation
layer is provided with light having a short wavelength such as laser light, it is possible
to peel off the electronic element formation layer from the first surface of the base
member. By using the layer formed of the resin composition of the present invention as
the electronic element formation layer, it is possible to reliably suppress or prevent the
light irradiated from a side of a surface of the electronic element formation layer
contacting with the base member from transmitting from the surface to an opposite
surface of the electronic element formation layer through the electronic element
formation layer. Therefore, it is possible to reliably prevent a switching property of the
display device from being adversely affected by the irradiation of the light to the thin-
film transistors included in the electronic device.

Brief Description of Drawings

[fig. 1]FIG. 1 is a vertical sectional view which shows an embodiment of an organic
electroluminescence display device manufactured by applying a method of manu-
facturing an electronic device of the present invention as a method of manufacturing
the organic electroluminescence display device.

[fig.2]FIG. 2 is a sectional view which shows an embodiment of a sensor element man-
ufactured by applying the method of manufacturing the electronic device of the present
invention.

[fig.3]FIG. 3 is a vertical sectional view to illustrate the method of manufacturing the
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organic electroluminescence display device shown in FIG. 1 or the sensor element
shown in FIG. 2 (method of manufacturing the electronic device of the present
invention).

Description of Embodiments

Hereinafter, a resin composition, a substrate and a method of manufacturing an
electronic device according to the present invention will be described in detail based
on the preferred embodiments shown in the accompanying drawings.

First, prior to describing the resin composition, the substrate and the method of man-
ufacturing the electronic device according to the present invention, description will be
made on an organic electroluminescence display device (organic EL display device)
and a sensor element, which are manufactured by using the method of manufacturing
the electronic device of the present invention. Namely, the organic electrolumi-
nescence display device and the sensor element will be first described as examples of
the electronic device of the present invention.

<Organic EL Display Device>

First, the organic electroluminescence display device manufactured by applying the
method of manufacturing the electronic device of the present invention will be
described. FIG. 1 is a vertical sectional view which shows an embodiment of the
organic electroluminescence display device manufactured by applying the method of
manufacturing the electronic device of the present invention as a method of manu-
facturing the organic electroluminescence display device. In the following description,
the upper side in Fig. 1 will be referred to as "upper", and the lower side in Fig. 1 will
be referred to as "lower".

An organic EL display device 1 shown in FIG. 1 includes a resin film (electronic
element formation layer) A formed of the resin composition of the present invention,
light emitting devices C each provided so as to correspond to each pixel, and a
plurality of thin-film transistors B for respectively driving the light emitting devices C.
Hereinafter, the organic EL display device 1 will be described with reference to FIG. 1.

In this regard, it is to be noted that, in the present embodiment, the organic EL
display device 1 is a display panel of a bottom emission type. When the light emitting
devices C emit light, the display panel of the bottom emission type can allow the
emitted light to transmit through the resin film A to a lower side in FIG. 1 and be
extracted from the lower side of the organic EL display device 1.

The thin-film transistors B are provided on the resin film (electronic element
formation layer) A so as to correspond to the plurality of light emitting devices C
included in the organic EL display device 1. A planarizing layer 301 constituted of an

insulating material is formed on the resin film A so as to cover each thin-film transistor
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B.

Each of the thin-film transistors B includes a gate electrode 200 formed on the resin
film A, a gate insulating layer 201 formed so as to cover the gate electrode 200, a
source electrode 202 and a drain electrode 204 which are provided on the gate in-
sulating layer 201, and a semiconductor layer 203 constituted of an oxide semi-
conductor material and formed in a channel region between the source electrode 202
and the drain electrode 204.

Examples of the oxide semiconductor material include a material which includes: at
least an oxygen atom (O) as a non-metal element including a nitrogen atom (N) and the
oxygen atom (O); at least one of a boron atom (B), a silicon atom (S1), a germanium
atom (Ge), an arsenic atom (As), an antimony atom (Sb), a tellurium atom (Te) and a
polonium atom (Po) as a metalloid element; and at least one of an aluminum atom (Al),
a zinc atom (Zn), a gallium atom (Ga), a cadmium atom (Cd), an indium atom (In), a
tin atom (Sn), a mercury atom (Hg), a thallium atom (T1), a terbium atom (Tb) and a
bismuth atom (Bi) as a metal element. In this regard, it is preferred that the non-metal
element is a mixture containing the oxygen atom (O) and the nitrogen atom (N).
Further, it is preferred that the oxide semiconductor material contains the indium atom
(In), the tin atom (Sn), the silicon atom (Si), the oxygen atom (O) and the nitrogen
atom (N) as a main component thereof.

Concrete examples of such an oxide semiconductor material include a material
obtained by combining a metal raw material (In,O;, SnO,) with an insulating raw
material (SisN,).

Further, the light emitting devices (organic EL devices) C are provided on the pla-
narizing layer 301 so as to respectively correspond to the thin-film transistors B.

In this embodiment, each of the light emitting devices C includes an anode 302 and a
cathode 306, and further includes a hole transport layer 303, an emission layer 304 and
an electron transport layer 305 which are laminated in this order from the anode 302
between the anode 302 and the cathode 306.

Furthermore, the anode 302 of each light emitting device C is electrically connected
to the drain electrode 204 of each corresponding thin-film transistor B through a
conductive part 300.

In the organic EL display device 1 including the plurality of light emitting devices C
having such a configuration, luminescence brightness of each light emitting device C
can be controlled by using each corresponding thin-film transistor B. That is, by con-
trolling a voltage to be applied to each light emitting device C, it is possible to control
the luminescence brightness of each light emitting device C. By controlling the lumi-
nescence brightness of each light emitting device C, it becomes possible for the

organic EL display device 1 to perform a full color display. Further, it is also possible
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for the organic EL display device 1 to perform a mono color display by synchronously
emitting the light from the light emitting devices C at the same time.

Furthermore, in this embodiment, a sealing substrate 400 is formed on each light
emitting device C so as to cover it. This makes it possible to ensure airtightness of the
light emitting devices C, thereby enabling to prevent oxygen or moisture from pen-
etrating into the light emitting devices C.

<Sensor element>

Next, the sensor element manufactured by applying the method of manufacturing the
electronic device of the present invention will be described. FIG. 2 is a sectional view
which shows an embodiment of the sensor element manufactured by applying the
method of manufacturing the electronic device of the present invention. In the
following description, the upper side in FIG. 2 will be referred to as "upper", and the
lower side in FIG. 2 will be referred to as "lower".

The sensor element of the present invention is, for example, a sensor element that can
be used in an input device. In one or plurality of embodiments of this discloser, the
sensor element of the present invention is a sensor element including the resin film
(electronic element formation layer) A formed of the resin composition of the present.
In one or plurality of embodiments of this discloser, the sensor element of the present
invention is a sensor element formed on the resin film A on the base member 500. In
one or plurality of embodiments of this discloser, the sensor element of the present
invention is a sensor element that can be peeled off from the base member 500.

Examples of the sensor element of the present invention includes an optical sensor
element for capturing an image, an electromagnetic sensor element for sensing an elec-
tromagnetic wave, a radiation sensor element for sensing radiation such as X-rays, a
magnetic sensor element for sensing a magnetic field, a capacitive sensor element for
sensing a change of capacitance charge, a pressure sensor element for sensing a change
of pressure, a touch sensor element and a piezoelectric sensor element.

Examples of the input device using the sensor element of the present invention
includes a radiation (X-rays) imaging device using the radiation (X-rays) sensor
element, a visible-light imaging device using the optical sensor element, a magnetic
sensing device using the magnetic sensor element, a touch panel using the touch sensor
element or the pressure sensor element, a finger authenticating device using the optical
sensor element and a light emitting device using the piezoelectric sensor. The input
device using the sensor element of the present invention may further have a function of
an output device such as a displaying function and the like.

Hereinafter, an optical sensor element including a photodiode will be described as
one example of the sensor element of the present invention.

A sensor element 10 shown in FIG. 3 includes the resin film (electronic element
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formation layer) A formed of the resin composition of the present invention and a
plurality of pixel circuits 11 provided on the resin film A.

In this sensor element 10, each of the pixel circuits 11 includes a photodiode
(photoelectric conversion element) 11A and a thin-film transistor (TFT) 11B serving as
a driver element for the photodiode 11A. By sensing light passing through the resin
film A with each of the photodiodes 11A, the sensor element 10 can serve as an optical
sensor element.

On the resin film A, a gate insulating film 21 is provided. The gate insulating film 21
is constituted of a single layer film including any one of a silicon oxide (Si0,) film, a
silicon oxynitride (SiON) film and a silicon nitride (SiN) film; or a laminated film
including two of more of these films. On the gate insulating film 21, a first interlayer
insulating film 12A is provided. The first interlayer insulating film 12 A is constituted
of a silicon oxide film, a silicon nitride film or the like. This first interlayer insulating
film 12A can also serve as a protective film (passivation film) to cover the top of the
thin-film transistor 11B described below.

The photodiode 11A is formed on a selective region of the resin film A through the
gate insulating film 21 and the first interlayer insulating film 12A. The photodiode 11A
includes a lower electrode 24 formed on the first interlayer insulating film 12A, a n-
type semiconductor layer 25N, an i-type semiconductor layer 251, a p-type semi-
conductor layer 25P, an upper electrode 26 and a wiring layer 27. The lower electrode
24, the n-type semiconductor layer 25N, the i-type semiconductor layer 251, the p-type
semiconductor layer 25P, the upper electrode 26 and the wiring layer 27 are laminated
from the side of the first interlayer insulating film 12A in this order.

The upper electrode 26 serves as an electrode for supplying, for example, a reference
potential (bias potential) to a photoelectric conversion layer during a photoelectric
conversion. The photoelectric conversion layer is constituted of the n-type semi-
conductor layer 25N, the i-type semiconductor layer 251 and the p-type semiconductor
layer 25P. The upper electrode 26 is connected to the wiring layer 27 serving as a
power supply wiring for supplying the reference potential. This upper electrode 26 is
constituted of a transparent conductive film of ITO (indium tin oxide) or the like.

The thin-film transistor 11B is constituted of, for example, a field effect transistor
(FET). The thin-film transistor 11B includes a gate electrode 20, a gate insulating film
21, a semiconductor film 22, a source electrode 23S and a drain electrode 23D.

The gate electrode 20 is formed of titanium (Ti), Al, Mo, tungsten (W), chromium
(Cr) or the like and formed on the resin film A. The gate insulating film 21 is formed
on the gate electrode 20. The semiconductor layer 22 has a channel region and is
formed on the gate insulating film 21. The source electrode 23S and the drain electrode

23D are formed on the semiconductor film 22. In this embodiment, the drain electrode
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23D is connected to the lower electrode 24 of the photodiode and the source electrode
23S is connected to a relay electrode 28 of the sensor element 10.

Further, in the sensor element 10 of this embodiment, a second interlayer insulating
film 12B, a first flattened film 13A, a protective film 14 and a second flattened film
13B are laminated on the photodiode 11A and the thin-film transistor 11B in this order.
Further, an opening 3 is formed on the first flattened film 13A so as to correspond to
the vicinity of the selective region on which the photodiode 11A is formed.

In the sensor element 10 having such a configuration, the light transmitting from
outside into the sensor element 10 passes through the resin film A and reaches to the
photodiodes 11A. As a result, it is possible to sensor the light transmitting from outside
into the sensor element 10.

(Method of Manufacturing Organic EL Display Device 1 or Sensor Element 10)

The organic EL display device 1 having the configuration as described above or the
sensor element 10 having the configuration as described above is manufactured by, for
example, using the resin composition of the present invention as follows. That is, the
organic EL display device 1 or the sensor element 10 can be manufactured by using the
method of manufacturing the electronic device of the present invention.

FIG. 3 is a vertical sectional view to illustrate the method of manufacturing the
organic electroluminescence display device shown in FIG. 1 or the sensor element
shown in FIG. 2 (method of manufacturing the electronic device of the present
invention). In the following description, the upper side in Fig. 3 will be referred to as
"upper”, and the lower side in Fig. 3 will be referred to as "lower".

First, description will be made on the method of manufacturing the organic electrolu-
minescence display device 1 shown in FIG. 1.

[1] First, the substrate (substrate of the present invention) is prepared. The substrate
(substrate of the present invention) includes a plate-like base member 500 having a
first surface and a second surface opposite to the first surface; and the resin film A. In
this step, the resin film (electronic element formation layer) A is provided at a side of
the first surface of the base member 500.

[1-A] First, the base member 500 having the first surface and the second surface, and
having light transparency is prepared.

For example, glass, a metal, silicone, a resin or the like is used as a constituent
material for the base member 500. These materials may be used alone or in com-
bination of two or more as appropriate.

[1-B] Next, the resin film A is formed on the first surface (one surface) of the base
member 500. As a result, the substrate including the base member 500 and the resin
film A (Jaminated composite material in FIG. 3) is obtained.

The resin composition of the present invention is used to form the resin film A. The
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resin composition of the present invention contains an aromatic polyamide and a
solvent dissolving the aromatic polyamide. By using such a resin composition, the
resin film (electronic element formation layer) A containing the aromatic polyamide is
formed, wherein a total light transmittance of the resin film A in a wavelength of 355
nm is 10% or less.

Examples of the method of forming the resin film A include a method in which the
resin composition (varnish) is supplied on the first surface of the base member 500 by
using a die coat method as shown in FIG. 3(A), and thereafter the resin composition is
dried and heated (referred to FIG. 3(B)).

In this regard, it is to be noted that a method of supplying the resin composition on
the first surface of the base member 500 is not limited to the die coat method. Various
kinds of liquid-phase film formation methods such as an ink jet method, a spin coat
method, a bar coat method, a roll coat method, a wire bar coat method and a dip coat
method can be used as such a method.

Further, as described above, the resin composition of the present invention contains
the aromatic polyamide and the solvent dissolving the aromatic polyamide. By using
such a resin composition, it is possible to obtain the resin film A containing the
aromatic polyamide, wherein the total light transmittance of the resin film A in the
wavelength of 355 nm is 10% or less. This resin composition of the present invention
will be described later.

In one or plurality of embodiments of this disclosure, in terms of suppression of
curvature deformation and/or enhancement of dimension stability, a heating treatment
is carried out to the resin film A under the temperature in the range from ap-
proximately +40 degrees Celsius of a boiling point of the solvent to approximately
+100 degrees Celsius of the boiling point of the solvent, more preferably in the range
from approximately +60 degrees Celsius of the boiling point of the solvent to ap-
proximately +80 degrees Celsius of the boiling point of the solvent, even more
preferably at approximately +70 degrees Celsius of the boiling point of the solvent. In
one or plurality of embodiments of this disclosure, in terms of suppression of curvature
deformation and/or enhancement of dimension stability, the temperature of the heating
treatment in this step [1-B] is in the range of approximately 200 to 250 degrees
Celsius. In one or plurality of embodiments of this disclosure, in terms of suppression
of curvature deformation and/or enhancement of dimension stability, a heating time
(duration) in this step [1-B] is in the range of more than approximately 1 minute but
less than approximately 30 minutes.

Further, this step [1-B], in which the resin film A is formed on the base member 500,
may include a step of curing the resin film A after drying and heating the resin com-

position. A temperature of curing the resin film A depends on performance of a heating
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apparatus, but is preferably in the range of 220 to 420 degrees Celsius, more preferably
in the range of 280 to 400 degrees Celsius, further more preferably in the range of 330
to 370 degrees Celsius, and even more preferably higher than 340 degrees Celsius or in
the range of 340 to 370 degrees Celsius. A time (duration) of curing the resin film A is
preferably in the range of 5 to 300 minutes, and more preferably in the range of 30 to
240 minutes.

[2] Next, the thin-film transistors B are formed on the resin film A provided in the
obtained substrate so as to correspond to pixels to be formed. Thereafter, the pla-
narizing layer 301 is formed on the resin film A so as to cover each thin-film transistor
B.

[2-A] First, each thin-film transistor B is formed on the resin film A.

[2-Aa] First, a conductive film is formed on the resin film A. Thereafter, the gate
electrode 200 is formed by carrying out a patterning treatment to the conductive film.

The formation of the conductive film onto the resin film A can be performed by
supplying a metal material such as aluminum, tantalum, molybdenum, titanium,
tungsten and the like onto the resin film A with a sputter method and the like.

[2-Ab] Next, the gate insulating layer 201 is formed on the resin film A so as to
cover the gate electrode 200.

This gate insulating layer 201 is formed with a plasma CVD method using, for
example, TEOS (tetraecthoxysilane), oxygen gas, nitrogen gas and the like as raw
material gas (source gas). By using such a plasma CVD method, it is possible to form
the gate insulating layer 201 constituted of an oxide silicon or a nitride silicon which is
a main material of the gate insulating layer 201.

[2-Ac] Next, the conductive film is again formed on the gate insulating layer 201.
Thereafter, the source electrode 202 and the drain electrode 204 are formed by carrying
out the patterning treatment to the conductive film on the gate insulating layer 201.

The formation of the conductive film on the gate insulating layer 201 can be
performed by using the same method as that described in the step [2-Aa].

[2-Ad] Next, the semiconductor layer 203 is formed in the channel region located
between the source electrode 202 and the drain electrode 204.

This semiconductor layer 203 can be formed by a sputtering method under at-
mosphere containing oxygen (and nitrogen) using a metal target containing the
metalloid element and/or the metal element included in the oxide semiconductor
material described above.

[2-B] Next, the planarizing layer 301 is formed on the resin film A so as to cover the
thin-film transistor B. Further, the conductive part 300 is formed to electrically connect
the anode 302 and the drain electrode 204.

[2-Ba] First, the planarizing layer 301 is formed so as to cover the resin film A and
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the thin-film transistor B formed on the resin film A.

[2-Bb] Next, a contact hole is formed, and then the conduct part 300 is formed in the
contact hole.

[3] Next, the light emitting devices (electron element) C are formed on each pla-
narizing layer 301 so as to correspond to each thin-film transistor B.

[3-A] First, the anode (individual electrode) 302 is formed on the planarizing layer
301 so as to correspond to each conductive part 300.

[3-B] Next, the hole transport layer 303 is formed so as to cover the anode 302.

[3-C] Next, the emission layer 304 is formed so as to cover the hole transport layer
303.

[3-D] Next, the electron transport layer 305 is formed so as to cover the emission
layer 304.

[3-E] Next, the cathode 306 is formed so as to cover the electron transport layer 305.

In this regard, each layer formed in the steps [3-A] to [3-E] can be formed by using a
gas-phase film formation method such as a sputter method, a vacuum deposition
method and a CVD method or a liquid-phase film formation method such as an ink jet
method, a spin coat method and a casting method.

[4] Next, the sealing substrate 400 is prepared. Then, the light emitting devices C are
sealed with the sealing substrate 400 by covering the cathode 306 of each light
emitting device C with the sealing substrate (covering layer) 400. Namely the sealing
substrate 400 is formed so as to cover each light emitting device C.

In this regard, the sealing with the sealing substrate 400 as described above can be
performed by interposing an adhesive between the cathode 306 and the sealing
substrate 400 and then drying the adhesive.

By carrying out the steps [1] to [4] as described above, the organic EL display device
I including the resin film A, thin-film transistors B, the light emitting devices C and
the sealing substrate 400 is formed on the base member 500 (referred to FIG. 3(C)).

[5] Next, the resin film A (electronic element formation layer) is irradiated with light
from a side of the base member 500.

By doing so, the resin film A is peeled off from the first surface of the base member
500 in an interface between the base member 500 and the resin film A.

As aresult, the organic EL display device (electronic device) 1 is separated from the
base member 500 (referred to FIG. 3(D)).

The light to be irradiated to the resin film A is not particularly limited to a specific
kind as long as the resin film A can be peeled off from the first surface of the base
member 500 in the interface between the base member 500 and the resin film A by ir-
radiating the resin film A with the light. The light is preferably laser light. By using the
laser light, it is possible to reliably peel off the resin film A from the base member 500
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in the interface between the base member 500 and the resin film A.

Further, examples of the laser light include an excimer laser of a pulse oscillator type
or a continuous emission type, a carbon dioxide laser, a YAG laser and a YVO, laser.

By carrying out the steps [1] to [5] as described above, it is possible to obtain the
organic electroluminescence display device 1 peeled off from the base member 500.

Next, description will be made on the method of manufacturing the sensor element
shown in FIG. 3.

[1] First, in the same manner as the method of manufacturing the organic electrolu-
minescence display device 1 shown in FIG. 1, the substrate (substrate of the present
invention) including the base member 500 and the resin film (electronic element
formation layer) A formed on the base member 500 is prepared. Since a step for
forming the resin film A on the base member 500 is identical to that of the method of
manufacturing the organic electroluminescence display device 1 described above, de-
scription to the step for forming the resin film A on the base member 500 is omitted
here (referred to FIGs. 3(A) and 3(B)).

[2] Next, the sensor element 10 described above is formed on the resin film A
provided in the obtained substrate. A method for forming the sensor element 10 on the
resin film A is not particularly limited to a specific method. The formation of the
sensor element 10 on the resin film A can be carried out with a known suitable method
appropriately selected or modified for manufacturing a desired sensor element.

By carrying out the steps [1] to [2] as described above, the sensor element 10
including the resin film A, the pixel circuits 11 is formed on the base member 500
(referred to FIG. 3(C)).

[3] Next, the resin film (electronic element formation layer) A is irradiated with the
light from the side of the base member 500 to peel off the sensor element (electronic
device) 10 from the base member 500 (referred to FIG. 4(D)). Since a step for peeling
off the sensor element 10 from the base member 500 is identical to the above-
mentioned step for peeling off the organic electroluminescence display device 1 from
the base member 500, description to the step for peeling off the sensor element 10 from
the base member 500 is omitted here.

By carrying out the steps [1] to [3] as described above, it is possible to obtain the
sensor element 10 peeled off from the base member 500.

In the case where the resin film A has the light transparency in a wavelength width
from a short wavelength to a long wavelength, the light irradiated from the side of the
first surface of the base member 500 to the resin film A transmits through the resin
film A, and then reaches the thin-film transistors B and the light emitting devices C
provided in the organic EL display device 1. At this time, if the irradiated light

contains the light having the short wavelength, the oxide semiconductor material
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included in the semiconductor layer 203 provided in each thin-film transistor B is
altered or deteriorated due to the exposure to the light having the short wavelength. As
a result, a problem in that adverse effects are given to switching property of the organic
EL display device 1 occurs.

In the same manner, the light irradiated from the side of the first surface of the base
member 500 to the resin film A transmits through the resin film A, and then reaches
the photodiodes 11A and the thin-film transistors 11B provided in the sensor element
10. At this time, if the irradiated light contains the light having the short wavelength,
oxide semiconductor materials included in the semiconductor layers 25N, 251, 25P
provided in each photodiode 11A and an oxide semiconductor material included in the
semiconductor film 22 in each thin-film transistor 11B are altered or deteriorated due
to the exposure to the light having the short wavelength. As a result, a problem in that
adverse effects are given to switching property of the sensor element 10 occurs.

For the purpose of solving such a problem, in the present invention, the resin film A
contains the aromatic polyamide and is constituted from a layer of which total light
transmittance in the wavelength of 355 nm is 10% or less. This makes it possible to
reliably suppress or prevent the light (in particular, the light having the short
wavelength) irradiated from the side of the first surface of the base member 500 into
the resin film A from transmitting through the resin film A. Therefore, it is possible to
reliably prevent the adverse effects from being given to the switching property of the
organic EL display device 1 or the switching property of the sensor element 10 due to
the irradiation of the light.

As described above, the resin film A having the configuration as described above can
be formed by using the resin composition of the present invention which contains the
aromatic polyamide and the solvent dissolving the aromatic polyamide. Hereinafter,
detailed description will be made on constituent materials for the resin composition of
the present invention.

<Aromatic Polyamide>

The aromatic polyamide is used as a main material of the resin composition used for
forming the resin film (electronic element formation layer) A. In order to set the total
light transmittance of the resin film A in the wavelength of 355 nm to be 10% or less,
the aromatic polyamide is contained in the resin composition.

Furthermore, by containing the aromatic polyamide in the resin composition, it is
also possible to efficiently perform the peeling-off of the resin film A from the base
member 500 in the interface between the base member 500 and the resin film A due to
the irradiation of the light to the resin film A.

As described above, such an aromatic polyamide is not particularly limited to

specific kind as long as it can set the total light transmittance of the resin film A in the
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wavelength of 355 nm to be 10% or less. For example, it is preferred that the aromatic
polyamide has a main chemical structure thereof containing a naphthalene structure.
By using the aromatic polyamide as the main material of the resin film A, it is possible
to reliably set the total light transmittance of the formed resin film A to fall within the
above range.

Further, it is preferred that the aromatic polyamide contains a carboxyl group
bonding to a main chain of the aromatic polyamide. By using the aromatic polyamide
containing the carboxyl group bonding to the main chain thereof, it is possible to
improve solvent resistance of the formed resin film A, thereby expanding the range of
choices for a liquid material used for forming the thin-film transistor B and the light
emitting device C on the resin film A.

Furthermore, it is preferred that the aromatic polyamide is a wholly aromatic
polyamide, namely the aromatic polyamide is constituted of only an aromatic skeleton.
By using the wholly aromatic polyamide, it is possible to reliably set the total light
transmittance of the formed resin film A to fall within the above range. In this regard,
it is to be noted that the wholly aromatic polyamide refers to that all of amide bonds
included in the main chain of the aromatic polyamide are bonded to each other through
the aromatic group (aromatic ring) without bonding to each other through a chain or
cyclic aliphatic group.

In view of the foregoing, it is preferred that the aromatic polyamide has a first
repeating unit represented by the following general formula (I) and a second repeating

unit represented by the following general formula (II):

T C—Ar-C—N—Ar N ()
1 H | 3 H
(COCH)n y

where x represents mol% of the first repeating unit, y represents mol% of the second
repeating unit, n represents an integer of 1 to 4, Ar, is represented by the following

general formula (I11);

(where q=3 and each of R, and R; is selected from the group consisting of a
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hydrogen atom, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom and
an iodine atom), an alkyl group, a substituted alkyl group such as a halogenated alkyl
group, a nitro group, a cyano group, a thioalkyl group, an alkoxy group, a substituted
alkoxy group such as a halogenated alkoxy group, an aryl group, a substituted aryl
group such as a halogenated aryl group, an alkyl ester group, a substituted alkyl ester
group, and a combination of them), Ar, is represented by the following general formula
(IV) or (V);

(where p=4, each of R¢, R; and Ry is selected from the group consisting of a hydrogen
atom, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom and an iodine
atom), an alkyl group, a substituted alkyl group such as a halogenated alkyl group, a
nitro group, a cyano group, a thioalkyl group, an alkoxy group, a substituted alkoxy
group such as a halogenated alkoxy group, an aryl group , a substituted aryl group such
as a halogenated aryl group, an alkyl ester group, a substituted alkyl ester group, and a
combination of them, and G, is selected from the group consisting of a covalent
binding, a CH, group, a C(CHs), group, a C(CF;), group, a C(CXj;), group (X
represents a halogen atom), a CO group, an oxygen atom, a sulfur atom, an SO, group,
an Si(CHjs), group, a 9,9-fluorene group, a substituted 9,9-fluorene group and an OZO
group (Z represents an aryl group or substituted aryl group such as a phenyl group, a

biphenyl group, a perfluorobiphenyl group, a 9,9-bisphenyl fluorene group and a sub-

stituted 9,9-bisphenyl fluorene group.)), and Ar; is represented by the following
general formula (VI) or (VID);

SN
3 hxy
3 33

(where t=1 to 3, each of Rg, Ry and Ry, is selected from the group consisting of a
hydrogen atom, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom and

an iodine atom), an alkyl group, a substituted alkyl group such as a halogenated alkyl
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group, a nitro group, a cyano group, a thioalkyl group, an alkoxy group, a substituted
alkoxy group such as a halogenated alkoxy group, an aryl group, a substituted aryl
group such as a halogenated aryl group, an alkyl ester group, a substituted alkyl ester
group, and a combination of them, and G; is selected from the group consisting of a
covalent binding, a CH, group, a C(CH;), group, a C(CF;), group, a C(CX5), group (X
represents a halogen atom), a CO group, an oxygen atom, a sulfur atom, an SO, group,
an Si(CHs;), group, a 9,9-fluorene group, a substituted 9,9-fluorene group and an OZO
group (Z represents an aryl group or substituted aryl group such as a phenyl group, a
biphenyl group, a perfluorobiphenyl group, a 9,9-bisphenyl fluorene group and a sub-
stituted 9,9-bisphenyl fluorene group.)).

In one or plurality of embodiments of this disclosure, the general formulas (I) and (II)
are selected so that the aromatic polyamide is soluble with respect to a polar solvent or
a mixed solvent containing one or more polar solvents. In one or plurality of em-
bodiments of this disclosure, x in the general formula (I) varies in the range of 90.0 to
99.99 mol%, and y in the general formula (II) varies in the range of 10.0 to 0.01 mol%.
In one or plurality of embodiments of this disclosure, x in the general formula (I)
varies in the range of 90.1 to 99.9 mol%, and y in the general formula (II) varies in the
range of 9.9 to 0.1 mol%. In one or plurality of embodiments of this disclosure, x in
the general formula (I) varies in the range of 90.0 to 99.0 mol%, and y in the general
formula (II) varies in the range of 10.0 to 1.0 mol%. In one or plurality of em-
bodiments of this disclosure, x in the general formula (I) varies in the range of 92.0 to
98.0 mol%, and y in the general formula (II) varies in the range of 8.0 to 2.0 mol%. In
one or plurality of embodiments of this disclosure, the aromatic polyamide contains
multiple repeat units represented with the general formulas (I) and (II) where Ary, Ar,
and Ar; may be the same as or different from each other.

Further, a number average molecular weight (Mn) of the aromatic polyamide is
preferably 6.0 x 10* or more, more preferably 6.5 x 10* or more, more preferably 7.0 x
10* or more, further more preferably 7.5 x 10* or more and even more preferably 8.0 x
10* or more. Further, the number average molecular weight of the aromatic polyamide
is preferably 1.0 x 10° or less, more preferably 8.0 x 10° or less, further more
preferably 6.0 x 10° or less, and even more preferably 4.0 x 10° or less. By using the
aromatic polyamide satisfying the above condition, it is possible for the resin film A to
reliably provide a function as a foundation layer in the organic EL display device 1 or
the sensor element 10. Further, it is possible to reliably set the total light transmittance
of the resin film A to fall within the range described above.

In the present specification, the number average molecular weight (Mn) and a weight
average molecular weight (Mw) of the polyamide are measured with a Gel Permeation

Chromatography. Specifically, they are measured by using the method in the following
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preferably 5.0 or less, more preferably 4.0 or less, more preferably 3.0 or less, further
more preferably 2.8 or less, further more preferably 2.6 or less, and even more
preferably 2.4 or less. Further, the molecular weight distribution of the aromatic
polyamide is preferably 2.0 or more. By using the aromatic polyamide satisfying the
above condition, it is possible for the resin film A to reliably provide the function as
the foundation layer in the organic EL display device 1 or the sensor element 10.
Further, it is possible to reliably set the total light transmittance of the resin film A to
fall within the range described above.

It is preferred that the aromatic polyamide is obtained through a step of re-
precipitating it after the aromatic polyamide is synthesized. By using the aromatic
polyamide obtained through the step of re-precipitation, it is possible for the resin film
A to reliably provide the function as the foundation layer in the organic EL display
device 1 or the sensor element 10. Further, it is possible to reliably set the total light
transmittance of the resin film A to fall within the range described above.

In one or plurality of embodiments of this disclosure, one or both of a terminal
COOH group and a terminal NH, group of the aromatic polyamide are end-capped.
The end-capping of the terminals is preferable from the point of view of enhancement
of heat resistance property of the polyamide film (namely, resin film A). The terminals
of the polyamide can be end-capped by either the reaction of polymerized polyamide
with benzoyl chloride in the case of the terminal of polyamide is -NH, or the reaction
of polymerized polyamide with aniline in the case of the terminal of polyamide is -
COOH. However, the method of end-capping is not limited to this method.

<Inorganic Filler>

It is preferred that the resin composition contains an inorganic filler in addition to the
aromatic polyamide. By using the resin composition containing the inorganic filler, it
is possible to reduce a coefficient of thermal expansion of the resin film A.

This inorganic filler is not particularly limited to a specific kind, but is preferably
constituted of a fiber or is preferably formed into a particle shape.

Further, a constituent material for the inorganic filler is not particularly limited to a
specific material as long as it is an inorganic material. Examples of such a constituent
material for the inorganic filler include a metal oxide such as silica, alumina and a
titanium oxide; a mineral such as mica; glass; and a mixture of them. These materials
may be used singly or in combination of two or more of them. In this regard, examples
of a kind of glass include E glass, C glass, A glass, S glass, D glass, NE glass, T glass,
low permittivity glass and high permittivity glass.

In the case where the inorganic filler is constituted of the fiber, an average fiber
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diameter of the fiber is preferably in the range of 1 to 1000 nm. By using the resin
composition containing the inorganic filler having the above average fiber diameter, it
is possible for the resin film A to reliably provide the function as the foundation layer
in the organic EL display device 1 or the sensor element 10. Further, it is possible to
reliably set the total light transmittance of the resin film A to fall within the range
described above.

Here, the fiber may be formed of single fibers. The single fibers included therein are
arranged without paralleling with each other and to be sufficiently spaced apart from
each other so that a liquid precursor of a matrix resin enters among the single fibers. In
this case, the average fiber diameter corresponds to an average diameter of the single
fibers. Further, the fiber may constitute one line of thread in which a plurality of single
fibers is bundled. In this case, the average fiber diameter is defined as an average value
of a diameter of the one line of thread. Specifically, the average fiber diameter is
measured by the method in the Examples. Further, from the point of view of improving
the transparency of the film, the average fiber diameter of the fiber is preferably small.
Further, a refractive index of the polyamide resin included in the resin composition
(polyamide solution) and a refractive index of the inorganic filler are preferably close
to each other. For example, in the case where a difference of refractive indexes of a
material to be used as the fiber and the polyamide in the wavelength of 589 nm is 0.01
or less, it becomes possible to form a film having high transparency regardless of the
fiber diameter. Further, examples of a method of measuring the average fiber diameter
include a method of observing the fiber with an electronic microscope.

Further, in the case where the inorganic filler is formed into the particle shape, an
average particle size of the particles is preferably in the range of 1 to 1000 nm. By
using the resin composition containing the inorganic filler in the form of the particle
shape having the above average particle size, it is possible for the resin film A to
reliably provide the function as the foundation layer in the organic EL display device 1
or the sensor element 10. Further, it is possible to reliably set the total light trans-
mittance of the resin film A to fall within the range described above.

Here, the average particle size of the particles refers to a diameter corresponding to
an average projection circle. Specifically, the average particle size of the particles is
measured by the method in the Examples.

A shape of each of the particles is not particularly limited to a specific shape.
Examples of the shape include a spherical shape, a perfect spherical shape, a rod shape,
a plate shape and a combined shape of them. By using the inorganic filler having such
a shape, it is possible to reliably set the total light transmittance of the resin film A to
fall within the range described above.

Further, the average particle size of the particles is preferably small. Further, the re-
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fractive index of the polyamide resin included in the resin composition (polyamide
solution) and the refractive index of the inorganic filler are preferably close to each
other. This makes it possible to further improve the transparency of the resin film A.
For example, in the case where a difference of refractive indexes of the material to be
used as the particles and the polyamide in the wavelength of 589 nm is 0.01 or less, it
becomes possible to form the resin film A having high transparency regardless of the
particle size. Further, examples of a method of measuring the average particle size
include a method of measuring the average particle size with a particle size analyzer.

[0125] A ratio of the inorganic filler in a solid matter contained in the resin composition
(polyamide solution) is not particularly limited to a specific value, but is preferably in
the range of 1 to 50 volume%, more preferably in the range of 2 to 40 volume%, and
even more preferably in the range of 3 to 30 volume%. On the other hand, a ratio of the
aromatic polyamide in the solid matter contained in the resin composition (polyamide
solution) is not particularly limited to a specific value, but is preferably in the range of
50 to 99 volume%, more preferably in the range of 60 to 98 volume%, and even more
preferably in the range of 70 to 97 volume%.

[0126]  In this regard, it is to be noted that the "solid matter" refers to a component other than
the solvent contained in the resin composition in this specification. A volume
conversion of the solid matter, a volume conversion of the inorganic filler and/or a
volume conversion of the polyamide can be calculated from each component usage at
the time of preparing the polyamide solution. Alternatively, they can be also calculated
by removing the solvent from the polyamide solution.

[0127] <Other Components>

Furthermore, the resin composition may contain an antioxidant, au ultraviolet
absorbing agent, a dye, a pigment, a filler such as another inorganic filler and the like,
if needed, in the degrees to which the function of the foundation layer in the organic
EL display device 1 or the sensor element 10 is not impaired and the total light trans-
mittance of the resin film A is set to fall within the range described above.

[0128] <Amount of Solid Matter>

A ratio of the solid matter contained in the resin composition is preferably 1
volume% or more, more preferably 2 volume% or more, and even more preferably 3
volume% or more. Further, the ratio of the solid matter contained in the resin com-
position is preferably 40 volume% or less, more preferably 30 volume% or less, and
even more preferably 20 volume% or less. By setting the ratio of the solid matter
contained in the resin composition to fall within the above range, it is possible for the
resin film A to reliably provide the function as the foundation layer in the organic EL
display device 1 or the sensor element 10. Further, it is possible to reliably set the total

light transmittance of the resin film A to fall within the range described above.
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<Solvent>

One to be able to solve the aromatic polyamide is used as the solvent, which is used
to prepare a varnish (liquid material) containing the resin composition.

In one or plurality of embodiments of this disclosure, in terms of enhancement of
solubility of the aromatic polyamide to the solvent, the solvent is preferably a polar
solvent or a mixed solvent containing one or more polar solvents. In one or plurality of
embodiments of this disclosure, in terms of enhancement of solubility of the aromatic
polyamide to the solvent and enhancement of the adhesion between the resin film A
and the base member 500, the solvent is preferably cresol; N,N-dimethyl acetamide
(DMACc); N-methyl-2-pyrrolidinone (NMP); dimethyl sulfoxide (DMSO);
1,3-dimethyl-imidazolidinone(DMI); N,N-dimethyl formamide (DMF); butyl
cellosolve (BCS); gamma-butyrolactone (GBL) or a mixed solvent containing at least
one of cresol, N,N-dimethyl acetamide (DMAc), N-methyl-2-pyrrolidinone (NMP),
dimethyl sulfoxide (DMSO), 1,3-dimethyl-imidazolidinone (DMI), N,N-dimethyl
formamide (DMF), butyl cellosolve (BCS) and gamma-butyrolactone (GBL); a com-
bination thereof or a mixed solvent containing at least one of the polar solvent thereof.

<Method of Manufacturing Resin Composition>

The resin composition as described above can be manufactured by using, for
example, a manufacturing method including the following steps (a) to (d).

Hereinafter, description will be made on a case where the resin composition contains
the inorganic filler.

However, the resin composition of the present invention is not limited to a resin com-
position manufactured by using the following manufacturing method.

The step (a) is carried out for obtaining a mixture by dissolving at least one aromatic
diamine in a solvent. The step (b) is carried out for obtaining free hydrochloric acid
and a polyamide solution by reacting the at least one aromatic diamine with at least
one aromatic dicarboxylic acid dichloride in the mixture. The step (c) is carried out for
removing the free hydrochloric acid in the mixture by reaction with a trapping reagent.
The step (d) is carried out for adding the inorganic filler to the mixture.

In one or more embodiments of the method for manufacturing the polyamide solution
of this disclosure, examples of the aromatic dicarboxylic acid dichloride include

compounds represented by the following general formula (VIII):

L Vot
Loy L AT
Gl % om

where q=3 and each of R, and R; is selected from the group consisting of a hydrogen

atom, a halogen atom (a fluorine atom, a chlorine atom, a bromine atom and an iodine
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[0136]

[0137]

[0138]

[0139]

atom), an alkyl group, a substituted alkyl group such as a halogenated alkyl group, a
nitro group, a cyano group, a thioalkyl group, an alkoxy group, a substituted alkoxy
group such as a halogenated alkoxy group, an aryl group, a substituted aryl group such
as a halogenated aryl group, an alkyl ester group, a substituted alkyl ester group and a
combination of them.

Specifically, examples of the aromatic dicarboxylic acid dichloride as described

above include the following compounds.
2,6-naphthaloyl dichloride (NDC)

In one or more embodiments of the method for manufacturing the polyamide solution
of this disclosure, examples of the aromatic diamine include compounds represented

by the following general formulas (IX) to (XII):

where p=4, m=1 or 2, and t=1 to 3, and where each of R¢, R;, Rs, Ro, Ryo, Ry 18
selected from the group consisting of a hydrogen atom, a halogen atom (a fluorine
atom, a chlorine atom, a bromine atom, and an iodine atom), an alkyl group, a sub-
stituted alkyl group such as a halogenated alkyl group, a nitro group, a cyano group, a
thioalkyl group, an alkoxy group, a substituted alkoxy group such as a halogenated
alkoxy group, an aryl group, a substituted aryl group such as a halogenated aryl group,
an alkyl ester group, a substituted alkyl ester group and combinations thereof. It is to
be understood that each R can be different, each R, can be different, each Ry can be
different, each Ry can be different, each Ry, can be different, and each R;; can be

different. G, and G; are selected from the group consisting of a covalent bond; a CH,
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group; a C(CH;), group; a C(CF;), group; a C(CX;), group, wherein X is a halogen
atom; a CO group; an O atom; an S atom; an SO, group; an Si (CH;), group; a
9,9-fluorene group; a substituted 9,9-fluorene group; and an OZO group (Z represents
an aryl group or substituted aryl group such as a phenyl group, a biphenyl group, a per-
fluorobiphenyl group, a 9,9-bisphenyl fluorene group and a substituted 9,9-bisphenyl
fluorene group.).

Specifically, examples of the aromatic diamine as described above include the
following compounds.

4,4'-diamino-2,2'-bistrifluoromethyl benzidine (PFMB)

\MA

4.4'- d1am1n0d1phen1c acid (DADP)
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3,5-diaminobenzoic acid (DAB)

4,4'-diamino-2,2'-bistrifluoromethoxyl benzidine (PFMOB)
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4.4'-diamino-2,2"-bistrifluoromethyl diphenyl ether (6FODA)
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4.4'-diaminodiphenyl sulfone (DDS)
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Regarding the diaminodiphenyl sulfone (DDS), the diaminodiphenyl sulfone may be
4,4'-diaminodiphenyl sulfone as expressed by the above formula, 3,3'-diaminodiphenyl
sulfone or 2,2'-diaminodiphenyl sulfone.

In one or more embodiments of the method for manufacturing the polyamide solution
of this disclosure, the polyamide is prepared via a condensation polymerization in a
solvent, where hydrochloric acid generated in the reaction is trapped by a reagent such
as propylene oxide (PrO).

In one or plurality of embodiments of this disclosure, in terms of use of the
polyamide solution in the method, the reaction of hydrochloric acid with the trapping
reagent yields a volatile product.

In one or plurality of embodiments of this disclosure, in terms of use of the
polyamide solution in the method, the trapping reagent is propylene oxide. In one or
plurality of embodiments of this disclosure, the trapping reagent is added to the
mixture before or during the step (c). By adding the reagent before or during the step
(c), it is possible to reduce a degree of viscosity and generation of condensation in the

mixture after the step (c), and thereby, improving productivity of the polyamide
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solution. These effects become especially remarkable when the reagent is an organic
reagent such as propylene oxide.

In one or plurality of embodiments of this disclosure, in terms of enhancement of
heat resistance property of the resin film A, the method further includes a step of end-
capping one or both of the terminal -COOH group and the terminal -NH, group of the
polyamide. The terminals of the polyamide can be end-capped by either the reaction of
polymerized polyamide with benzoyl chloride in the case where the terminal of
polyamide is -NH, or the reaction of polymerized polyamide with aniline in the case
where the terminal of polyamide is -COOH. However, the method of end-capping is
not limited to this method.

In one or plurality of embodiments of this disclosure, in terms of use of the
polyamide solution in the method, the polyamide is first isolated from the polyamide
solution by re-precipitation and re-dissolution in a solvent prior to the addition of the
inorganic filler.

A re-precipitation can be carried out by a known method. In one or plurality of em-
bodiments of this disclosure, the re-precipitation can be carried out by precipitating the
polyamide by adding it to, for example, methanol, ethanol, isopropyl alcohol or the
like; washing the polyamide; and re-dissolving the polyamide to the solvent.

The solvent described above can be used as a solvent for producing the polyamide
solution.

In one or plurality of embodiments of this disclosure, in terms of use of the
polyamide solution in the method, the solution is produced so that the solution contains
no inorganic salts.

By taking the steps as described above, the resin composition can be manufactured.

Further, the resin film A formed by using the resin composition obtained through the
steps described above contains the aromatic polyamide. Thus, the total light trans-
mittance of the resin film A in the wavelength of 355 nm can be preferably set to be
10% or less. In particular, the total light transmittance of the resin film A in the
wavelength of 355 nm is preferably 5% or less, more preferably 3% or less, further
more preferably 2% or less, and even more preferably 1% or less. By setting the total
light transmittance of the resin film A in the wavelength of 355 nm to fall within the
above range, it is possible to reliably suppress or prevent the light (in particular, the
light having the short wavelength) from transmitting through the resin film A and then
reaching the semiconductor layer 203.

Furthermore, a total light transmittance at wavelength of the resin film A in the
wavelength of 400 nm is preferably set to be 70% or more, more preferably 75% or
more, and even more preferably 90% or more. By setting the total light transmittance

the resin film A in the wavelength of 400 nm to fall within the above range, it is
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possible for the light having the long wavelength to reliably transmit through the resin
film A.

Furthermore, a retardation (Rth) of the resin film A in the wavelength of 400 nm in a
thickness direction thereof is preferably 200.0 nm or less, more preferably 190.0 nm or
less, further more preferably 180.0 nm or less, further more preferably 175.0 nm or
less, and even more preferably 173.0 nm or less. In this regard, it is to be noted that the
Rth of the resin film (polyamide film) A is obtained with a phase difference mea-
surement device, specifically, is measured by using the method in the Examples.

Furthermore, a coefficient of thermal expansion (CTE) of the resin film A is
preferably 100.0 ppm/K or less, more preferably 80 ppm/K or less, further more
preferably 60 ppm/K or less, and even more preferably 40 ppm/K or less. In this
regard, it is to be noted that the CTE of the resin film A is obtained with a thermal me-
chanical analyzer (TMA), specifically, is measured by using the method in the
Examples.

By respectively setting the Rth and the CTE of the resin film A to fall within the
above ranges, it is possible to reliably suppress or prevent warpage from occurring in
the substrate including the base member 500 and the resin film A. Therefore, it is
possible to improve a yield ratio of the organic EL display device 1 or the sensor
element 10 obtained by using such a substrate.

In the case where the resin film A contains the inorganic filler, an amount of the
inorganic filler contained in the resin film A is preferably in the range of 1 to 50
volume%, more preferably in the range of 2 to 40 volume%, and even more preferably
in the range of 3 to 30 volume%, with respect to the volume of the resin film A. By
adding the inorganic filler to the resin film A in the above amount, it is possible to
easily set the Rth and the CTE of the resin film A to fall within the above ranges. In
this regard, a volume conversion of the resin film A and/or a volume conversion of the
inorganic filler can be respectively calculated from component usages at the time of
preparing the resin composition, or they can be also obtained by measuring the volume
of the resin film A.

Further, an average thickness of the resin film A is not particularly limited a specific
value, but is preferably 50 micrometers or less, more preferably 30 micrometers or
less, and even more preferably 20 micrometers or less. In addition, the average
thickness is preferably 1 micrometer or more, more preferably 2 micrometers or more,
and even more preferably 3 micrometers or more. By using the resin film A having the
above average thickness, it is possible for the resin film A to reliably provide the
function as the foundation layer in the organic EL display device 1 or the sensor
element 10. Further, it is possible to reliably suppress or prevent cracks from

generating in the resin film A.
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Although the descriptions have been made on the resin composition, the substrate
and the method of manufacturing the electronic device of the present invention based

on the embodiments, the present invention is not limited thereto.
For example, in the resin composition and the substrate of the present invention, each

component may be replaced with an arbitrary one capable of providing the same
function. Alternatively, an arbitrary component may be added to them.

Further, in the method of manufacturing the electronic device of the present
invention, one or more steps may be further added for the arbitrary purpose.

Further, in the above embodiments, the method of manufacturing the electronic
device of the present invention is used to manufacture the organic EL display device 1
or the sensor element 10 including the photodiode. However, the method of manu-
facturing the electronic device of the present invention is not limited thereto. For
example, the method of the manufacturing the electronic device of the present
invention may be used to not only manufacture other display devices such as a crystal
display device, but also manufacture various kinds of electronic devices such as an
input device including a sensor element as the electronic element, a display device
including a display element as the electronic element, an optical device including an
optical element as the electronic element and a solar cell including a photoelectric
conversion element as the electronic element. Further, examples of the electronic
elements include not only the thin-film transistor and the photodiode but also light
emitting devices such as an organic EL device, a photoelectric conversion element and
a piezoelectric element.

Examples

Hereinafter, the present invention will be described based on specific examples in
detail.

1. Preparation of Resin Composition and Formation of Resin Film

<Example 1>

<Preparation of Resin Composition>

<1>PFMB (3.042 g, 0.0095 mol), DAB (0.0761 g, 0.0005 mol) and DMAc (30ml)
were added to a 250 ml three necked round bottom flask, which is equipped with a me-
chanical stirrer, a nitrogen inlet and outlet, in order to obtain a solution.

<2> After the PFMB and DAB were completely dissolved in the solution, PrO (1.4 g,
0.024 mol) was added to the solution. Then, the solution was cooled to O degrees
Celsius.

<3> Under stirring, IPC (Isophthaloyl dichloride, 1.909 g, 0.0090 mol) and NDC
(0.253 g, 0.001 mol) were added to the solution, and then the flask wall was washed
with DMAc (1.5 ml).
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<4> After two hours, benzoyl chloride (0.032 g, 0.23 mmol) was added to the
solution and stirred for more two hours.

<Formation of Resin Film (Polyamide Film)>

A resin film was formed on a glass substrate by using the prepared resin com-
position.

That is, first, the resin composition was applied onto a flat glass substrate (10 cm x
10 cm, "EAGLE XG" produced by Corning Inc.,U.S.A.) with a spin coat method.

Next, the resin composition was dried at a temperature of 60 degrees Celsius for 30
minutes or more to obtain a film. Thereafter, the temperature was raised from 60
degrees Celsius to 350 degrees Celsius. The film was subjected to a curing treatment
by keeping the temperature of 350 degrees Celsius for 30 minutes under vacuum  at-
mosphere or inert atmosphere. By doing so, a resin film was formed on the glass
substrate.

In this regard, a thickness of the resin film was about 10.2 micrometers.

<Example 2>

A resin composition of the Example 2 was prepared in the same manner as the
Example 1, except that the combination of IPC and NDC was changed to a com-
bination of IPC (1.697 g, 0.00800 mol), TPC (Terephthaloyl dichloride, 0.212 g,
0.00100 mol) and NDC (0.253 g, 0.00100 mol) as the dichloride component used in
the step <3>. Thereafter, a resin film of the Example 2 was formed on the glass
substrate by using the prepared resin composition in the same manner as the Example
1.

In this regard, a thickness of the obtained resin film was about 10.0 micrometers.

<Example 3>

A resin composition of the Example 3 was prepared in the same manner as the
Example 1, except that the combination of IPC and NDC was changed to a com-
bination of IPC (1.485 g, 0.00700 mol), TPC (0.212 g, 0.00100 mol) and NDC (0.506
g, 0.00200 mol) as the dichloride component used in the step <3>. Thereafter, a resin
film of the Example 3 was formed on the glass substrate by using the prepared resin
composition in the same manner as the Example 1.

In this regard, a thickness of the obtained resin film was about 10.6 micrometers.

<Example 4>

A resin composition of the Example 4 was prepared in the same manner as the
Example 1, except that the combination of IPC and NDC was changed to a com-
bination of IPC (1.697 g, 0.00800 mol) and NDC (0.506 g, 0.00200 mol) as the
dichloride component used in the step <3>. Thereafter, a resin {ilm of the Example 4
was formed on the glass substrate by using the resin composition in the same manner

as the Example 1.
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In this regard, a thickness of the obtained resin film was about 10.1 micrometers.

<Example 5>

A resin composition of the Example 5 was prepared in the same manner as the
Example 1, except that the combination of IPC and NDC was changed to a com-
bination of IPC (0.636 g, 0.00300 mol) and NDC (1.772 g, 0.00700 mol) as the
dichloride component used in the step <3>. Thereafter, a resin film of the Example 5
was formed on the glass substrate by using the resin composition in the same manner
as the Example 1.

In this regard, a thickness of the obtained resin film was about 10.5 micrometers.

<Example 6>

A resin composition of the Example 6 was prepared in the same manner as the
Example 1, except that the combination of IPC and NDC was changed to only NDC
(2.531 g, 0.00100 mol) as the dichloride component used in the step <3>. Thereafter, a
resin film of the Example 6 was formed on the glass substrate by using the resin com-
position in the same manner as the Example 1.

In this regard, a thickness of the obtained resin film was about 10.3 micrometers.

<Comparative Example>

A resin composition of the Comparative Example was prepared in the same manner
as the Example 1, except that the combination of IPC and NDC was changed to a com-
bination of IPC (1.909 g, 0.00900 mol) and TPC (0.212 g, 0.00100 mol) as the
dichloride component used in the step <3>. Thereafter, a resin film of the Comparative
Example was formed on the glass substrate by using the resin composition in the same
manner as the Example 1.

In this regard, a thickness of the obtained resin film was about 10.0 micrometers.

2. Evaluation

The resin film obtained from the resin composition of each of the Examples and the
Comparative Example was evaluated in accordance with the following methods.

<Total Light transmittance (Wavelengths of 355 nm and 400 nm)>

The total light transmittances of the resin film in the wavelengths of 355 nm and 400
nm were obtained by using a spectral photometer (N-670, produced by JASCO).

The thickness and the total light transmittances of the resin film obtained from the
resin composition obtained in each of the Examples and the Comparative Example as
described above were shown in Table 1 below as results. Then, the results were

evaluated.
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[Table 1]
Composition Polymer

Diamine Dichloride Curing hicke Total light transmittance

PFMB | DAB IPC TPC | NDC Temp. Time 355 400

mol% | moi% | mol% | mol% | mal% °c min um % %

Example 1 95 5 90 0 10 350 30 102 6.3 83.3

Example 2 95 5 80 10 10 350 30 10.0 4.9 83.6

Example 3 95 5 70 10 20 350 30 10.6 1.3 83.1

Example 4 95 5 80 0 20 350 30 10.1 1.5 82.8

Example 5 85 5 30 0 70 350 30 105 0.8 789

Example 6 95 5 0 0 100 350 30 10.3 0.3 77.0

Comparative
Example 95 5 90 10 0 350 30 10.0 376 83.7
[0196] As shown in Table 1, in each of the resin films obtained in the Examples, excellent

[0197]

33

results were obtained, that the total light transmittance of the resin film at the

wavelength of 355 nm was 10% or less and the total light transmittance of the resin
film at the wavelength of 400 nm was 70% or more.

In contrast, sufficient results were not obtained in the resin film in the Comparative

Example.




34
WO 2015/049869 PCT/JP2014/005031

Claims

[Claim 1] A resin composition comprising:
an aromatic polyamide; and
a solvent dissolving the aromatic polyamide,
wherein the resin composition is used to form a layer, and a total light
transmittance of the layer in a wavelength of 355 nm is 10% or less.

[Claim 2] The resin composition according to claim 1, wherein the aromatic
polyamide contains a naphthalene structure.

[Claim 3] The resin composition according to claim 1, wherein the aromatic
polyamide contains a carboxyl group.

[Claim 4] The resin composition according to claim 1, wherein the aromatic
polyamide is a wholly aromatic polyamide.

[Claim 5] The resin composition according to claim 1, wherein the aromatic
polyamide has a first repeating unit represented by the following
general formula (I) and a second repeating unit represented by the

following general formula (II):

—— C—Ar-C—N—Ar N ()
1 H 3 H
(COCH)n y

where x represents mol% of the first repeating unit, y represents mol%
of the second repeating unit, n represents an integer of 1 to 4, Ar, is

represented by the following general formula (III);

R
Iy
\3«,&«\3

S
Foifai

(where q=3 and each of R, and R; is selected from the group consisting
of a hydrogen atom, a halogen atom (a fluorine atom, a chlorine atom, a
bromine atom and an iodine atom), an alkyl group, a substituted alkyl
group such as a halogenated alkyl group, a nitro group, a cyano group,
a thioalkyl group, an alkoxy group, a substituted alkoxy group such as a
halogenated alkoxy group, an aryl group, a substituted aryl group such
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as a halogenated aryl group, an alkyl ester group, a substituted alkyl
ester group, and a combination of them), Ar, is represented by the

following general formula (IV) or (V);

000t NI
OSSR

SEEY
by 2R3
V)
SRR,
X o~ & B
PDIIPR ) g
FUWRER £33
’ 1Y & Y
S
SRR
IRl

(where p=4, each of R4, R; and Ry is selected from the group consisting
of a hydrogen atom, a halogen atom (a fluorine atom, a chlorine atom, a
bromine atom and an iodine atom), an alkyl group, a substituted alkyl
group such as a halogenated alkyl group, a nitro group, a cyano group,
a thioalkyl group, an alkoxy group, a substituted alkoxy group such as a
halogenated alkoxy group, an aryl group, a substituted aryl group such
as a halogenated aryl group, an alkyl ester group, a substituted alkyl
ester group, and a combination of them, and G, is selected from the
group consisting of a covalent binding, a CH, group, a C(CH;), group,
a C(CF,), group, a C(CXj;), group (X represents a halogen atom), a CO
group, an oxygen atom, a sulfur atom, an SO, group, an Si(CHj;),
group, a 9,9-fluorene group, a substituted 9,9-fluorene group and an
OZO group (Z represents an aryl group or substituted aryl group such
as a phenyl group, a biphenyl group, a perfluorobiphenyl group, a
9,9-bisphenyl fluorene group and a substituted 9,9-bisphenyl fluorene
group.)), and Ar; is represented by the following general formula (VI)
or (VII);

D

(where t=1 to 3, each of Rq, Rjy and Ry, is selected from the group
consisting of a hydrogen atom, a halogen atom (a fluorine atom, a
chlorine atom, a bromine atom and an iodine atom), an alkyl group, a

substituted alkyl group such as a halogenated alkyl group, a nitro
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group, a cyano group, a thioalkyl group, an alkoxy group, a substituted
alkoxy group such as a halogenated alkoxy group, an aryl group, a sub-
stituted aryl group such as a halogenated aryl group, an alkyl ester
group, a substituted alkyl ester group, and a combination of them, and
G; is selected from the group consisting of a covalent binding, a CH,
group, a C(CHj;), group, a C(CF;), group, a C(CX;), group (X
represents a halogen atom), a CO group, an oxygen atom, a sulfur
atom, an SO, group, an Si(CHj;), group, a 9,9-fluorene group, a sub-
stituted 9,9-fluorene group and an OZO group (Z represents an aryl
group or substituted aryl group such as a phenyl group, a biphenyl
group, a perfluorobiphenyl group, a 9,9-bisphenyl fluorene group and a
substituted 9,9-bisphenyl fluorene group.)).

The resin composition according to claim 1, wherein at least one end of
the aromatic polyamide is end-capped.

The resin composition according to claim 1, wherein the resin com-
position further contains an inorganic filler.

A substrate used for forming an electronic element thereon,
comprising:

a plate-like base member having a first surface and a second surface
opposite to the first surface;

an electronic element formation layer provided at a side of the first
surface of the base member and configured to be capable of forming
the electronic element on the electronic element formation layer; and
wherein the electronic element formation layer contains an aromatic
polyamide and a total light transmittance of the electronic element
formation layer in a wavelength of 355 nm is 10% or less.

The substrate according to claim 8, wherein a coefficient of thermal
expansion (CTE) of the electronic element formation layer is 100 ppm/
K or less.

The substrate according to claim 8, wherein an average thickness of the
electronic element formation layer is in the range of 1 to 50 mi-
crometers.

A method of manufacturing an electronic device, comprising:
preparing a substrate, the substrate including,

a plate-like base member having a first surface and a second surface
opposite to the first surface, and

an electronic element formation layer provided at a side of the first

surface of the base member,
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wherein the electronic element formation layer is used to form an
electronic element on the electronic element formation layer and
contains an aromatic polyamide, and

wherein a total light transmittance of the electronic element formation
layer in a wavelength of 355 nm is 10% or less;

forming the electronic element on a surface of the electronic element
formation layer opposite to the base member;

forming a cover layer so as to cover the electronic element;
irradiating the electronic element formation layer with light to thereby
peel off the electronic element formation layer from the base member
in an interface between the base member and the electronic element
formation layer; and

separating the electronic device including the electronic element, the
cover layer and the electronic element formation layer from the base
member.

[Claim 12] The method according to claim 11, wherein a coefficient of thermal
expansion (CTE) of the electronic element formation layer is 100 ppm/
K or less.

[Claim 13] The method according to claim 11, wherein an average thickness of the
electronic element formation layer is in the range of 1 to 50 mi-
crometers.

[Claim 14] The method according to claim 11, wherein the aromatic polyamide has
a first repeating unit represented by the following general formula (I)

and a second repeating unit represented by the following general

formula (II):
I Il
——C—Ar;C—ﬁ—Arz—m (1)
L X
T 0
T C—Ar-C—N—Ar N
FCN—A—NT ()
L (COOH)n y

where x represents mol% of the first repeating unit, y represents mol%
of the second repeating unit, n represents an integer of 1 to 4, Ar, is

represented by the following general formula (III);
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R
Iy
\3«,&«\3

(where q=3 and each of R, and R; is selected from the group consisting
of a hydrogen atom, a halogen atom (a fluorine atom, a chlorine atom, a
bromine atom and an iodine atom), an alkyl group, a substituted alkyl
group such as a halogenated alkyl group, a nitro group, a cyano group,
a thioalkyl group, an alkoxy group, a substituted alkoxy group such as a
halogenated alkoxy group, an aryl group, a substituted aryl group such
as a halogenated aryl group, an alkyl ester group, a substituted alkyl
ester group, and a combination of them), Ar, is represented by the

following general formula (IV) or (V);

(where p=4, each of Rs, R; and Ry is selected from the group consisting
of a hydrogen atom, a halogen atom (a fluorine atom, a chlorine atom, a
bromine atom and an iodine atom), an alkyl group, a substituted alkyl
group such as a halogenated alkyl group, a nitro group, a cyano group,
a thioalkyl group, an alkoxy group, a substituted alkoxy group such as a
halogenated alkoxy group, an aryl group, a substituted aryl group such
as a halogenated aryl group, an alkyl ester group, a substituted alkyl
ester group, and a combination of them, and G, is selected from the
group consisting of a covalent binding, a CH, group, a C(CH;), group,
a C(CF,), group, a C(CXj;), group (X represents a halogen atom), a CO
group, an oxygen atom, a sulfur atom, an SO, group, an Si(CHj;),
group, a 9,9-fluorene group, a substituted 9,9-fluorene group and an
OZO group (Z represents an aryl group or substituted aryl group such
as a phenyl group, a biphenyl group, a perfluorobiphenyl group, a
9,9-bisphenyl fluorene group and a substituted 9,9-bisphenyl fluorene
group.)), and Ar; is represented by the following general formula (VI)
or (VII);
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Vi

(where t=1 to 3, each of Rq, Rjy and Ry, is selected from the group
consisting of a hydrogen atom, a halogen atom (a fluorine atom, a
chlorine atom, a bromine atom and an iodine atom), an alkyl group, a
substituted alkyl group such as a halogenated alkyl group, a nitro
group, a cyano group, a thioalkyl group, an alkoxy group, a substituted
alkoxy group such as a halogenated alkoxy group, an aryl group, a sub-
stituted aryl group such as a halogenated aryl group, an alkyl ester
group, a substituted alkyl ester group, and a combination of them, and
G; is selected from the group consisting of a covalent binding, a CH,
group, a C(CHjs), group, a C(CF5), group, a C(CX3), group (X
represents a halogen atom), a CO group, an oxygen atom, a sulfur
atom, an SO, group, an Si(CH;), group, a 9,9-fluorene group, a sub-
stituted 9,9-fluorene group and an OZO group (Z represents an aryl
group or substituted aryl group such as a phenyl group, a biphenyl
group, a perfluorobiphenyl group, a 9,9-bisphenyl fluorene group and a
substituted 9,9-bisphenyl fluorene group.)).



WO 2015/049869

173

[Fig. 1]

1

\

’//////////////////////////7‘
SNONN N N N N N N N N N

L L L L L L L L L L L L L L

\\/\\\\\\\\\\\\\\\\\\\\\\\\\’*

PCT/JP2014/005031

A YA AAA ///4\303
- NN N N N N N N N NN N N T
N\ -T™~—301
203 0
N

oSNNS

201 — SN\N\\N\

4

FIG.1



2/3

WO 2015/049869 PCT/JP2014/005031

[Fig. 2]

~.wu

(et gprrss s

+4-—138

fIJF111111z11111111111111

14

- — oy "

\ \Egﬁk\numammm.. ) A‘,r.‘\

e e e e SN

10 4 (ks
o ARTNNN I‘ll“ oL ZLE >

Y < 2.2 &L i L dide X @it e b oo W AN S S

‘ .

¢

—13A

128
- 1 2A

R N VA W W E W W

\24 26 27 25N 251 ZSPJ \230 22 20 23§
h'd Y
11A 118
S " -
1

FIG.2



PCT/JP2014/005031

3/3

WO 2015/049869

[Fig. 3]

I E

‘leuayew spsodulos ‘Teusiew sysoduwon
"oeld sse|b ayj Wl pajeuiwe} sy} Jo Wil pajeuiwe| e uiejqo 0)
( JU2WI|a J0SU3S By} uo JusWaja areid ssejb ayj uo oye|d sse|b
10 9901A9p Ae|dSIp)  10OSU3S 10 32IAIP Wi} B WO} 0} B UO ySiuiea
Jonpoid e 3unjeledas ' Aejdsip buiuio4 D 00S /_octzo\@:_ba.m JO uoiedddy 'V
00S—~[ (aseq) 00S—~_ (eseq) / a : 000G~ (oseq)
a)e|d sse|n a1e|d ssejn) aseq aje|d ssein)
</.l G In".".".u.#".".".n.". ......... 3 Au 0#@»& me_w . Au _ J/
uozghﬂmﬁ HEBEeaeR00 Goaa \ \
/ I
wiy Y puoew ) wiy
apsoOdoD v
pajeuiwe)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2014/005031

A.  CLASSIFICATION OF SUBJECT MATTER

Int.Cl. See extra sheet

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int.Cl. C08L23/26, C08J3/20, C08J3/24, CO08K3/22, CO08K3/26, C08L51/06, HO1B3/00,
HO1B3/02, HO01B3/44, HO01B3/46, HO1B7/02, HO1B7/29, HO01B13/14

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1871-2014
Registered utility model specifications of Japan 1996-2014
Published registered utility model applications of Japan 1994-2014

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CAplus/REGISTRY (STN)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 3386965 A (Wiliam A.H.HUFFMAN) 1968.06.04, |1-7
whole document no family

X JP 62-176506 A (TOUYOUBOUSEKI CO.,LTD.) [1-7
1987.08.03, claims, line 13-19 in P.3
upper-right, line 12-19 in P.4 down-left ,no

family
X WO 2012/129422 A1l (AKEON POLYMER SYSTEMS INC.) |1-7
Y 2012.09.27, whole document & JP 2014-508851 A & [8-14
US 2012/0244330 A1 & EP 2688942 A1 & CN 103597013
A & KR 10-2014-0015492 A
X WO 2013/006452 Al (AKRON POLYMER SYSTEMS INC.) [1-7
Y 2013.01.10, whole document & US 2013/0011642 Al [8-14
& EP 2729519 Al & KR 10-2014-0045532 A & CN
§# Further documents are listed in the continuation of Box C. {7} See patent family annex.
¥ Special categoﬁgs of cited documents: o “T” later document published after the international filing date or
“A” document defining the general state of the art which is not priority date and not in conflict with the application but cited to
considered to be of particular relevance understand the principle or theory underlying the invention

«g» earlier application or patent but published on or after the inter-
national filing date

“L” document which may throw doubts on priority claim(s) or which
is cited to establish the publication date of another citation or other

«“X” document of particular relevance; the claimed invention cannot
be considered novel or cannot be considered to involve an
inventive step when the document is taken alone

special reason (as specified) “Yy” document of particular relevance; the claimed invention cannot
«0” document referring to an oral disclosure, use, exhibition or other be considered to involve an inventive step when the document is
means combined with one or more other such documents, such

“p” document published prior to the international filing date but later combination being obvious to a person skilled in the art

than the priority date claimed “&” document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
31.10.2014 06.01.2015
Name and mailing address of the ISA/JP Authorized officer 479279
Japan Patent Office YOKO WATANABE
3-4-3, Kasumigaseki, Chiyoda-ku, Tokyo 100-8915, Japan | Telephone No. +81-3-3581-1101 Ext. 3457

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2014/005031

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

2014.03.27, whole document & US 2014/0084499 Al

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
103890057 A

Y JP 2004-107525 A (KURARAY CO.,LTD.) 2004.04.08, 1-14
[0007][0017],no family

Y JP 5-310920 A (MITUITOUATUKAGAKU CO.,LTD.) 1-14
1993.11.22, [0005][0009], no family

Y JP 2011-227369 A (Hitachi Displays CO.,LTD.) [8-14
2011.11.10, Claims11,12, [0030][0031] & us
2011/0260180 Al & US 2013/0181204 Al

PX WO 2014/126210 Al (SUMITOMO BAKELITE CO.,LTD.) 1-14
2014.08.21, whole document & US 2014/0234532 Al

PX JP 2014-31452 A (SUMITOMO BAKELITE CO.,LTD.) 1-14
2014.02.20, whole document, no family

PX WO 2014/047642 A1l (AKRON POLYMER SYSTEMS INC.) 1-14
2014.03.27, whole document & US 2014/0083624 Al

PX WO 2014/047640 Al (AKRON POLYMER SYSTEMS INC.) 1-14

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2014/005031

CLASSIFICATION OF SUBJECT MATTER
C081.23/26(2006. 01) i, C08J3/20(2006.01)1i, C08J3/24(2006.01)1,
CO8K3/22(2006. 01) i, CO08K3/26(2006.01)1i, CO8L51/06(2006.01)1,
HO1B3/00(2006. 01) i, HO1B3/02(2006.01) i, HO1B3/44(2006.01)1,
HO1B3/46 (2006. 01) i, HO1B7/02(2006.01) i, HO1B7/29(2006.01)1,
HO1B13/14 (2006. 01) i

Form PCT/ISA/210 (extra sheet) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - wo-search-report
	Page 46 - wo-search-report
	Page 47 - wo-search-report

