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(57) ABSTRACT

A sealing film including a substrate film, a sealing layer, and
an adhesive layer in this order, wherein the sealing film has
a tensile elastic modulus of equal to or higher than 1,000
MPa, and retardation of a layer portion provided at the
sealing layer side relative to the substrate film in the sealing
film after sealing is equal to or smaller than 20 nm.
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SEALING FILM, ORGANIC
ELECTROLUMINESCENT DISPLAY, AND
ORGANIC SEMICONDUCTOR DEVICE

FIELD

[0001] The present invention relates to a sealing film, and
an organic electroluminescent display device and an organic
semiconductor device including the sealing film.

BACKGROUND

[0002] Organic electronic devices including elements such
as an organic electroluminescent element (this may be
appropriately referred to hereinbelow as an “organic EL
element”) and an organic semiconductor element may be
provided with a sealing member. Provision of such a sealing
member in a manner of sealing an organic material in the
device can prevent deterioration of the organic material due
to water vapor and oxygen, and can eventually prevent
lowering of device performance. As such a member, there
has been proposed a sealing film including an inorganic
layer (see Patent Literature 1).

[0003] Among the above-mentioned organic electronic
devices, display devices may be provided with an anti-
reflective film in order to prevent image reflection of exter-
nal light on a screen. As such an anti-reflective film, there
has been known one including a circularly polarizing plate
having a combination of a linearly polarizing plate and a
quarter wavelength plate (see Patent Literature 2).

CITATION LIST

Patent Literature

[0004] Patent Literature 1: Japanese Patent Application
Laid-open No. 2009-190186 A

[0005] Patent Literature 2: Japanese Patent Application
Laid-open No. 2012-032418 A
SUMMARY
Technical Problem

[0006] The present inventors have made an attempt to
provide an adhesive layer on a sealing film in order to
facilitate an operation of providing the sealing film on a
device. It has been, however, found out that the sealing film
including the adhesive layer causes lowering in reflection
prevention performance when it is combined with an anti-
reflective film having a circularly polarizing plate.

[0007] In recent years, demand for reduction in thickness
of the devices is growing. With this growing demand, there
is a need for reducing thickness of the sealing film. The
thickness reduction of the sealing film however lowers
mechanical strength of the sealing film and the sealing film
thereby may lack stiffness. The film lacking stiffness has low
handling performance, which renders appropriate sealing
operation difficult.

[0008] The present invention has been made in view of the
above-mentioned problems and an object thereof is to pro-
vide a sealing film that is not prone to lower the reflection
prevention performance when it is combined with an anti-
reflective film having a circularly polarizing plate, is excel-
lent in handling performance, and enables preferable seal-
ing, and an organic electroluminescent display device and an
organic semiconductor device including the sealing film.
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Solution to Problem

[0009] The present inventors have intensively studied to
achieve the above-mentioned object. As a result, the inven-
tors have found out a sealing film including a substrate film,
a sealing layer, and an adhesive layer in this order, in which
a tensile elastic modulus of the sealing film is within a
specific range and retardation after a layer portion is sealed
at the sealing layer side relative to the substrate film in the
sealing film is sealed is within a specific range. The inven-
tors have further found out that the sealing film is not prone
to lower reflection prevention performance when it is com-
bined with an anti-reflective film including a circularly
polarizing plate, is excellent in handling performance, and
enables preferable sealing. Accordingly, the present inven-
tion has been completed.

[0010] That is, the present invention is as follows.
[0011] (1) A sealing film comprising a substrate film, a
sealing layer, and an adhesive layer in this order, wherein
[0012] the sealing film has a tensile elastic modulus of
equal to or higher than 1,000 MPa, and

[0013] retardation of a layer portion provided at the seal-
ing layer side relative to the substrate film in the sealing film
after sealing is equal to or smaller than 20 nm.

[0014] (2) The sealing film according to (1), wherein the
adhesive layer contains a hydrogenated block copolymer
elastomer.

[0015] (3) The sealing film according to (2), wherein
[0016] the hydrogenated block copolymer elastomer is
hydride formed by hydrogenating equal to or higher than
90% of all unsaturated bonds of a block copolymer,
[0017] the block copolymer has two or more polymer
blocks [A] per molecule of the copolymer, and one or more
polymer blocks [B] per molecule of the copolymer, the block
[A] having as a main component an aromatic vinyl com-
pound unit, and the block [B] having as a main component
a linear conjugated diene compound unit, and

[0018] a ratio (WA/wWB) between a weight fraction wA of
all the polymer blocks [A] and a weight fraction wB of all
the polymer blocks [B] in the entire block copolymer is
20/80 to 60/40.

[0019] (4) The sealing film according to any one of (1) to
(3), wherein the substrate film is made of alicyclic olefin
resin.

[0020] (5) An organic electroluminescent display device
comprising the sealing film according to any one of (1) to
.

[0021] (6) An organic semiconductor device comprising
the sealing film according to any one of (1) to (4).

Advantageous Effects of Invention

[0022] The present invention can provide a sealing film
that is not prone to lower reflection prevention performance
when it is combined with an anti-reflective film including a
circularly polarizing plate, is excellent in handling perfor-
mance, and enables preferable sealing, and an organic elec-
troluminescent display device and an organic semiconductor
device including the sealing film.

BRIEF DESCRIPTION OF DRAWINGS

[0023] FIG. 11s a sectional view schematically illustrating
an example of a sealing film according to the present
invention.
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[0024] FIG. 2 is a vertical sectional view schematically
illustrating an organic EL display device according to a first
embodiment of the present invention.

[0025] FIG. 3 is a perspective view schematically illus-
trating an assembly included in the organic EL display
device in the first embodiment of the present invention.

[0026] FIG. 4 is a vertical sectional view schematically
illustrating an organic EL display device according to a
second embodiment of the present invention.

[0027] FIG. 5 is a vertical sectional view schematically
illustrating an organic EL display device according to a third
embodiment of the present invention.

[0028] FIG. 6 is a vertical sectional view schematically
illustrating an organic EL display device according to a
fourth embodiment of the present invention.

[0029] FIG. 7 is a vertical sectional view schematically
illustrating an organic EL display device according to a fifth
embodiment of the present invention.

[0030] FIG. 8 is a vertical sectional view schematically
illustrating an organic semiconductor device according to a
sixth embodiment of the present invention.

[0031] FIG. 9 is a vertical sectional view schematically
illustrating a structural body produced in Examples and
Comparative Examples of the present invention.

DESCRIPTION OF EMBODIMENTS

[0032] The present invention will be described hereinbe-
low in detail referring to embodiments and exemplifications.
However, the present invention is not limited to the follow-
ing embodiments and exemplifications. The present inven-
tion may be implemented with any modifications without
departing from the scope of the present invention and
equivalents thereto.

[0033] Inthe following description, a “long-length” film is
a film having a length equal to or larger than five times the
width, and preferably equal to or larger than ten times the
width. Specifically, the “long-length” film is a film having
such length that it is capable of being wound into a roll form
for storage and transportation. The upper limit of magnifi-
cation of the length relative to the width is not particularly
limited but may be set to be usually equal to or smaller than
5,000 times.

[0034] Unless otherwise specified, a “polarizing plate”
and a “quarter wavelength plate” in the following descrip-
tion include not only rigid members but also members
having flexibility, such as a film made of resin.

[0035] Unless otherwise specified, retardation in the fol-
lowing description indicates in-plane retardation. The in-
plane retardation of a certain film is a value expressed by
(nx-ny)xd. nx is a refractive index in the direction perpen-
dicular to the thickness direction (in-plane direction) of the
film, the direction giving a maximum refractive index. ny is
a refractive index in the in-plane direction of the film that is
orthogonal to the direction of nx. d is the thickness of the
film. The retardation may be measured using a commercially
available phase difference measuring device (for example,
“WPA-micro” manufactured by Photonic Lattice, Inc.) or
the Senarmont method. Unless otherwise specified, the
measurement wavelength of the in-plane retardation is 550
nm.
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1. Outline of Sealing Film

[0036] FIG. 1is a sectional view schematically illustrating
an example of a sealing film of the present invention.
[0037] As illustrated in FIG. 1, a sealing film 100 includes
a substrate film 110, a sealing layer 120, and an adhesive
layer 130 in this order. In an organic electronic device
having elements such as organic EL elements and organic
semiconductor elements, the sealing film 100 is usually used
for sealing such elements. Use of the sealing film 100
enables preferable sealing of the elements included in the
device, to thereby effectively prevent deterioration of an
organic material contained in the elements due to water and
oxygen.

2. Substrate Film

[0038] As the substrate film, a resin film is usually used.
In particular, transparent resin is preferably used for the
substrate film from the viewpoint of usefulness of the
sealing film for a portion required to transmit light in a
display device and a light source device. That a resin is
transparent means that a substrate film made of the resin has
high light transmittance to the extent capable of being used
for an optical application. Specifically, when the resin is
formed into a sample piece having a thickness of 1 mm and
the total light transmittance thereof is measured, it is desired
that the resin has the total light transmittance of usually
equal to or higher than 70%, preferably equal to or higher
than 80%, and more preferably equal to or higher than 90%.
[0039] As the resin forming the substrate film, e.g., any of
a thermoplastic resin, a thermosetting resin, an ultraviolet
curable resin, and an electron beam curable resin may be
used. In particular, the thermoplastic resin is preferable
because therewith processing can be easily performed.
Examples of the thermoplastic resin may include a polyester
resin, a polyacrylate resin, and an olefin resin.

[0040] Among them, a film made of an alicyclic olefin
resin is preferably used as the substrate film. The alicyclic
olefin resin is resin containing an alicyclic olefin polymer
and, if necessary, another optional component. The alicyclic
olefin resin has a low hygroscopic property and is excellent
in mechanical strength. The alicyclic olefin resin discharges
areduced amount of outgas in processes of vapor deposition
and sputtering when the sealing layer is formed. Therefore,
with use of the film made of the alicyclic olefin resin as the
substrate film, a sealing film having high barrier property
can be obtained. In particular, the substrate film manufac-
tured by melting and extruding the alicyclic olefin resin has
good surface smoothness with diminished protrusions on the
surface thereof. The protrusion on the substrate film can
cause cracking of the layer. Therefore, the substrate film
made of the alicyclic olefin resin does not require a thick
sealing layer for ensuring high barrier property, which
results in excellent productivity and flexibility.

[0041] An alicyclic olefin polymer is an amorphous ther-
moplastic polymer with a main chain and/or a side chain
having an alicyclic structure. The alicyclic olefin polymer
usually has a structure obtained by polymerization of an
alicyclic olefin. The alicyclic structure included in the ali-
cyclic olefin polymer may have a saturated alicyclic hydro-
carbon (cycloalkane) structure, and may also have an
unsaturated alicyclic hydrocarbon (cycloalkene) structure.
From the viewpoint of mechanical strength, heat tolerance,
and the like, the cycloalkane structure is preferable. The
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number of carbon atoms constituting one alicyclic structure
is usually four or more, preferably five or more, and usually
30 or less, preferably 20 or less, and more preferably 15 or
less. The number of carbon atoms constituting one alicyclic
structure being within the range is preferable since thereby
properties such as mechanical strength, heat tolerance, and
film formability, are highly balanced.

[0042] The ratio of structural units having an alicyclic
structure in the entire alicyclic olefin polymer is preferably
55% by weight or more, more preferably 70% by weight or
more, and particularly preferably 90% by weight or more.
The ratio of the structural units having an alicyclic structure
in the alicyclic olefin polymer being within this range is
preferable because of the viewpoint of transparency and heat
tolerance.

[0043] Examples of the alicyclic olefin polymer may
include a norbornene polymer, a monocyclic olefin polymer,
a cyclic conjugated diene polymer, a vinyl alicyclic hydro-
carbon polymer, and hydrides thereof. Among those listed
herein, a norbornene polymer may be preferably used
because the norbornene polymer exhibits high transparency
and formability.

[0044] Examples of the norbornene polymer may include
a ring-opening polymer of a monomer having a norbornene
structure, a ring-opening copolymer of a monomer having a
norbornene structure and an optional monomer, and
hydrides of the polymer or the copolymer; an addition
polymer of a monomer having a norbornene structure, an
addition copolymer of a monomer having a norbornene
structure and an optional monomer, and hydrides of such
addition polvmer and addition copolvmer. Among those
listed herein, the hydride of the ring-opening (co)polymer of
a monomer having a norbornene structure is particularly
preferable from the viewpoint of formability, heat tolerance,
low hygroscopicity, dimensional stability, and lightness. The
term “(co)polymer” herein means those including the poly-
mer as well as the copolymer.

[0045] Examples of the monomer having a norbornene
structure may include bicyclo[2.2.1]hept-2-ene (common
name: norbornene), tricyclo[4.3.0.1>*]deca-3,7-diene (com-
mon name: dicyclopentadiene), 7.8-benzotricyclo[4.3.0.1*
s]deca-3-ene (common name: methano-tetrahydrofluorene),
tetracyclo[4.4.0.1%°.1'°|dodeca-3-ene (common name:
tetracyclododecene), and derivatives of these components
(e.g., those with a substituent in the ring). Examples of the
substituent may include an alkyl group, an alkylene group,
and a polar group. As the substituent, a plurality of the same
or different substituents may be bound to the ring. As the
monomer having a norbornene structure, one type thereof
may be solely used, and two or more types thereof may also
be used in combination at any ratio.

[0046] Example types of the polar group may include a
heteroatom, and a group of atoms including a heteroatom.
Examples of the heteroatom may include an oxygen atom, a
nitrogen atom, a sulfur atom, a silicon atom, and a halogen
atom. Specific examples of the polar group may include
carboxy group, carbonyl oxy carbonyl group, epoxy group,
hydroxy group, oxy group, ester group, silanol group, silyl
group, amino group, nitrile group, and sulfonate group.
[0047] Examples of the optional monomer capable of
undergoing ring-opening copolymerization with a monomer
having a norbornene structure may include a monocyclic
olefin such as cyclohexene, cycloheptene, and cyclooctene
and their derivatives; a cyclic conjugated diene such as
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cyclohexadiene and cycloheptadiene, and their derivatives.
As the optional monomer capable of undergoing ring-open-
ing copolymerization with a monomer having a norbornene
structure, one type thereof may be solely used, and two or
more types thereof may also be used in combination at any
ratio.

[0048] The ring-opening polymer of the monomer having
a norbornene structure, and the ring-opening copolymer of
the monomer having a norbornene structure and the optional
monomer that is capable of undergoing copolymerization
therewith may be manufactured by, e.g., polymerization or
copolymerization of the monomers in the presence of a
publicly known ring-opening polymerization catalyst.
[0049] Examples of the optional monomer capable of
undergoing addition copolymerization with the monomer
having a norbornene structure may include an a-olefin
having 2 to 20 carbon atoms such as ethylene, propylene,
and 1-butene, and their derivatives; a cycloolefin such as
cyclobutene, cyclopentene, and cyclohexene, and their
derivative; an unconjugated diene such as 1,4-hexadiene,
4-methyl-1,4-hexadiene, and 5-methyl-14-hexadiene.
Among those listed herein, an a-olefin is preferable, and
ethylene is more preferable. As the optional monomer
capable of undergoing addition copolymerization with the
monomer having a norbornene structure, one type thereof
may be solely used, and two or more types thereof may also
be used in combination at any ratio.

[0050] The addition polymer of the monomer having a
norbornene structure, and the addition copolymer of the
monomer having a norbornene structure and the optional
monomer capable of undergoing copolymerization there-
with may be manufactured by, e.g., polymerization or copo-
lymerization of the monomers in the presence of a publicly
known addition polymerization catalyst.

[0051] The hydride of the polymer such as the ring-
opening polymer of the monomer having a norbornene
structure, and the ring-opening copolymer of the monomer
having a norbornene structure and the monomer capable of
undergoing ring-opening copolymerization therewith; and
the addition polymer of the monomer having a norbornene
structure, and the addition copolymer of the monomer
having a norbornene structure and the monomer capable of
undergoing copolymerization therewith may be manufac-
tured using any manufacturing method. For example, the
hydride of the aforementioned polymer may be manufac-
tured by hydrogenating the carbon-carbon unsaturated
bonds, preferably 90% or higher thereof, in a solution of
such a polymer, in the presence of a publicly known catalyst
for hydrogenation containing a transition metal such as
nickel or palladium.

[0052] The molecular weight of the alicyclic olefin poly-
mer in the alicyclic olefin resin is appropriately selected in
accordance with the intended use. The weight-average
molecular weight (Mw) of the alicyclic olefin polymer is
usually 10,000 or more, preferably 15,000 or more, and
more preferably 20,000 or more, and is usually 100,000 or
less, preferably 80,000 or less, and more preferably 50,000
or less. The weight-average molecular weight within the
range is preferable because thereby the mechanical strength
of the resultant substrate film and the forming workability
can be highly balanced. The weight-average molecular
weight of the alicyclic olefin polymer may be measured in
terms of polyisoprene using gel permeation chromatography
with use of cyclohexane as a solvent. When polymer does
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not dissolve in cyclohexane, toluene may be used as a
solvent. When toluene is used as the solvent, the weight-
average molecular weight may be measured in terms of
polystyrene.

[0053] The ratio of the alicyclic olefin polymer in the
alicyclic olefin resin is preferably 67% by weight to 100%
by weight, and more preferably 77% by weight to 100% by
weight.

[0054] As the above-mentioned alicyclic olefin polymer,
one type thereof may be solely used, and two or more types
thereof may also be used in combination at any ratio.
[0055] Examples of the optional component that the ali-
cyclic olefin resin may contain may include additives such
as an antioxidant, a heat stabilizer, a light stabilizer, an
ultraviolet absorbent, an antistatic agent, a dispersing agent,
a chlorine capturing agent, a flame retardant, a crystalliza-
tion nucleating agent, a reinforcing agent, an antiblocking
agent, an antifogging agent, a mold release agent, a pigment,
an organic or inorganic filler, a neutralizer, a lubricant, a
decomposing agent, a metal inactivating agent, a contami-
nation preventing agent, an antibacterial agent, an optional
polymer, and a thermoplastic elastomer. One type thereof
may be solely used, and two or more types thereof may also
be used in combination at any ratio.

[0056] The amount of the additives may be set to a value
within a range that does not impair an effect of the present
invention. For example, the amount of the additives is
usually 0 to 50 parts by weight and preferably 0 part by
weight to 30 parts by weight with respect to 100 parts by
weight of the alicyclic olefin polymer contained in the
alicyclic olefin resin.

[0057] It is preferable that the resin forming the substrate
film has a high glass transition temperature. The specific
glass transition temperature of the resin forming the sub-
strate film is preferably equal to or higher than 110° C., more
preferably equal to or higher than 130° C., and particularly
preferably equal to or higher than 160° C. The resin having
a high glass transition temperature has low tendency to
cause thermal shrinkage by temperature change, and can
thus suppress lowering of the barrier property of the sealing
film in a high temperature environment. Although the upper
limit of the glass transition temperature of the resin forming
the substrate film is not particularly limited, it is preferably
equal to or lower than 300° C.

[0058] The substrate film may be a film having a single
layer structure consisting of one layer, and may also be a
film having a multilayer structure having two or more layers.

[0059] The thickness of the substrate film is preferably
equal to or larger than 10 pm and more preferably equal to
or larger than 30 pm, and preferably equal to or smaller than
500 pm and more preferably equal to or smaller than 250
The substrate film having such thickness is excellent in both
the mechanical strength and the barrier property with good
balance.

[0060] The retardation of the substrate film can be arbi-
trarily set in accordance with the use of the sealing film.

[0061] For example, when the sealing film is used in
combination with an anti-reflective film formed by a circu-
larly polarizing plate having a combination of a linearly
polarizing plate and a quarter wavelength plate, it is pref-
erable that the retardation of the substrate film is small in
order not to lower a reflection prevention function by the
anti-reflective film. Specifically, the retardation of the sub-
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strate film is preferably equal to or smaller than 10 nm and
more preferably equal to or smaller than 5 nm.

[0062] Alternatively, when the substrate film of the sealing
film is used as, e.g., the quarter wavelength plate of the
aforementioned circularly polarizing plate, it is preferable
that the substrate film has a retardation of a quarter wave-
length. The retardation of the quarter wavelength is a
retardation in a range of usually £65 nm, preferably £30 nm,
and more preferably +10 nm from a value that is a quarter
of the measurement wavelength 550 nm, or in a range of
usually +65 nm, preferably +30 nm, and more preferably
+10 nm from a three-fourth value of the center value.
[0063] Any method for manufacturing the substrate film
may be employed. For example, when the substrate film is
manufactured with the thermoplastic resin, the substrate film
may be manufactured by molding the resin into a form of
film by melt molding, solution casting, or the like. The melt
molding may be further classified into, e.g., extrusion mold-
ing, press molding, inflation molding, injection molding,
blow molding, and stretch molding. Among these methods,
the extrusion molding, the inflation molding, or the press
molding is preferably employed for obtaining a substrate
film having excellent mechanical strength, surface precision,
and the like. Furthermore, the extrusion molding is particu-
larly preferable for manufacturing the substrate film effi-
ciently and simply.

[0064] For example, when the substrate film having a
retardation is manufactured, a stretching step of stretching
the film may be performed upon manufacture of the sub-
strate film. With this step, a stretched film can be obtained
as the substrate film. Examples of the stretching method may
include uniaxial stretching methods such as a method in
which the film is uniaxially stretched in the longitudinal
direction using difference in circumferential velocities of
rolls and a method in which the film is uniaxially stretched
in the transverse direction using a tenter stretching machine;
biaxial stretching methods such as a simultaneous biaxial
stretching method and a sequential biaxial stretching
method; and a method in which the film is stretched in the
diagonal direction using the tenter stretching machine. The
diaconal direction is the direction that is not parallel with the
longitudinal direction nor the transverse direction.

3. Sealing Layer

[0065] The sealing layer is a layer having a function of
blocking water. The sealing layer usually has a function of
blocking not only water but also oxygen. As the sealing film
can block water and oxygen with the sealing layer, deterio-
ration of the organic material in the device including the
sealing film due to water vapor and oxygen can be pre-
vented.

[0066] The extent of the function of blocking water that a
sealing agent has may be expressed based on water vapor
permeability in the following manner. That is, the water
vapor permeability of the sealing layer is usually equal to or
lower than 1.0 g/m>day, preferably equal to or lower than
0.2 g/m*-day, and more preferably equal to or lower than 0.1
g/m*-day.

[0067] Usually, the sealing layer is made of an inorganic
material.
[0068] In general, the inorganic material tends to incur

scratches and cracks. However, as the sealing layer is
interposed between the substrate film and the adhesive layer
in the sealing film of the present invention, the sealing layer
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is less prone to incur scratches and cracks due to external
force. Consequently, even when the sealing layer is made of
the inorganic material, the sealing layer is less prone to incur
scratches and cracks, and the barrier property is not easily
impaired.

[0069] In general, the alicyclic olefin resin that may be
used as the material of the substrate film has low affinities
with other materials in many cases. The sealing layer made
of the inorganic material can however have a high affinity
with the substrate film made of the alicyclic olefin resin.
Usually, the inorganic material can also have a high affinity
with a hydrogenated block copolymer elastomer that is
capable of forming the adhesive layer. Consequently, by
providing the sealing layer made of the inorganic material
between the substrate film and the adhesive layer, good
adhesiveness between the substrate film and the adhesive
layer can be achieved.

[0070] Preferable examples of the inorganic material
capable of forming the sealing layer may include metal
(including half metal); metal compounds such as metal
oxides, metal nitrides, and metal oxynitrides; and diamond-
like carbon (DLC). Examples of the above-mentioned metal
may include aluminum and silicon. Among these inorganic
materials, materials essentially containing silicon, such as
silicon oxides, silicon nitrides, and silicon oxynitrides, are
particularly preferable from the viewpoint of transparency.
The DLC is particularly preferable from the viewpoint of an
affinity with the alicyclic olefin resin that may be the
material of the substrate film.

[0071] Examples of the silicon oxide may include SiO_. x
is a value usually larger than 1.4 and preferably larger than
1.5, and usually smaller than 2.0 and preferably smaller than
1.9 from the viewpoint of achieving both the transparency
and the barrier property of the sealing layer. Furthermore,
examples of the silicon oxide may also include SiOC.
[0072] Examples of the silicon nitride may include SiN,.
vy is a value usually larger than 0.5 and preferably larger than
1.2, and usually smaller than 1.5 from the viewpoint of
achieving both the transparency and the barrier property of
the sealing layer.

[0073] Examples of the silicon oxynitride may include
SiO,N,. When improvement in adhesiveness of the sealing
layer is emphasized, the sealing layer is formed as an
oxygen-rich film with 1<p<2.0 and 0<g<1.0. When
improvement in barrier property of the sealing layer is
emphasized, the sealing layer is formed as a nitrogen-rich
film with 0<p<0.8 and 0.8<q<1.3.

[0074] Examples of the aluminum oxide, the aluminum
nitride, and the aluminum oxynitride may include AlO,,
AiNy, and A]OPNq.

[0075] Among them, SiO,N, and AlO, may be used as
more preferable materials from the viewpoint of the barrier
property.

[0076] As these inorganic materials, one type thereof may
be solely used, and two or more types therecof may also be
used in combination at any ratio.

[0077] The thickness of the sealing layer is preferably
equal to or larger than 3 nm, more preferably equal to or
larger than 10 nm, and particularly preferably equal to or
larger than 100 nm, and preferably equal to or smaller than
2,500 nm, more preferably equal to or smaller than 2,000
nm, and particularly preferably equal to or smaller than
1,000 nm. By setting the thickness of the sealing layer to be
equal to or larger than the lower limit of the above-men-
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tioned range, preferable barrier property can be obtained.
Furthermore, by setting the thickness of the sealing layer to
be equal to or smaller than the upper limit, the sealing film
can be prevented from turning yellow while maintaining
sufficient barrier property.

[0078] Any method for forming the sealing layer may be
employed. For example, when the sealing layer is formed
with the inorganic material, a formation method such as a
vapor deposition method, a sputtering method, an ion plating
method, an ion beam-assist deposition method, an arc-
discharge plasma deposition method, a thermal chemical
vapor deposition (CVD) method, and a plasma CVD method
may be employed. Among them, employment of the arc-
discharge plasma deposition method causes generation of
evaporated particles having appropriate energy, and a high-
density film can thereby be formed. With the chemical vapor
deposition method such as the thermal CVD method and the
plasma CVD method, a sealing layer having flexibility can
be formed by adjusting the gas component for forming the
film, and cracks of the sealing layer can thereby be effec-
tively prevented. When a sealing layer containing compo-
nents of a plurality of types is formed, these components
may be vapor deposited or sputtered simultaneously.

4. Adhesive Layer

[0079] The adhesive layer is a layer capable of giving
adhesiveness to another member when the sealing film is
bonded to the member. In particular, it is preferable that the
adhesive layer has sufficiently high adhesiveness to an
inorganic substance. For example, when the adhesive layer
is attached to a glass plate, peeling strength required to peel
the adhesive layer from the glass plate is usually equal to or
higher than 5 N/cm and preferably equal to or higher than 10
N/cm. Although the upper limit of the above-mentioned
peeling strength is not particularly limited, it is usually equal
to or lower than 200 N/cm.

[0080] It is preferable that the adhesive layer is a flexible
layer. The flexible adhesive layer can deform to absorb
external force when the external force is applied to the
device including the sealing film, thereby preventing break-
age of the elements in the device due to the external force.
Furthermore, when the sealing film seals the elements, the
adhesive layer can deform in conformity with shapes of the
surfaces of the elements. This can facilitate the sealing film
to make close contact with the elements with no gap
therebetween, thereby stably preventing detachment of the
sealing film from the elements. When flexibility of the
adhesive layer is expressed based on a tensile elastic modu-
lus, the adhesive layer has a tensile elastic modulus usually
lower than that of the substrate film. The tensile elastic
modulus of the adhesive layer is preferably equal to or lower
than 1,500 MPa, more preferably equal to or lower than
1,000 MPa, and particularly preferably equal to or lower
than 800 MPa. The tensile elastic modulus is a value
measured at 23° C. Although the lower limit of the above-
mentioned tensile elastic modulus is not particularly limited,
it is usually equal to or higher than 0.1 MPa.

4.1. Material of Adhesive Layer

[0081] As the material of the adhesive layer having the
adhesiveness and the flexibility as mentioned above, a resin
is usually used. In particular, it is preferable to use an
elastomer resin. The elastomer resin is a resin containing an
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elastomer and, if necessary, an optional component. The
elastomer is a polymer having rubber elasticity at a room
temperature even without vulcanization processing. The
room temperature is usually 25° C. In general, the elastomer
resin does not contain or, even if it does, contains a small
amount of a residual solvent. Therefore, the amount of an
outgas from the elastomer resin is small. Accordingly, the
elastomer resin is not prone to generate gas under a low
pressure environment. Therefore, with the elastomer resin, it
is possible to prevent the adhesive layer itself from being a
gas generation source.

4.1.1. Elastomer

[0082] As the elastomer, a block copolymer elastomer and
a hydrogenated block copolymer elastomer are preferable.
The block copolymer elastomer is an elastomer made of a
block copolymer. The hydrogenated block copolymer elas-
tomer is an elastomer made of a hydride of the block
copolymer. Usually, nature of the block copolymer and the
hydride thereof can be adjusted based on types and ratio of
polymer blocks contained in the molecular structure thereof.
When the block copolymer or the hydride thereof is an
elastomer, the block copolymer usually contains a polymer
block as a rubber component having elasticity in a molecule
(that is, soft segment) and a polymer block as a molecule
constraint component for preventing plastic deformation
(that 1s, hard segment).

[0083] As the above-mentioned block copolymer, an aro-
matic vinyl compound-conjugated diene block copolymer is
preferable. The aromatic vinyl compound-conjugated diene
block copolymer is a block copolymer having a polymer
block [A] in which a main component is an aromatic vinyl
compound unit, and a polymer block [B] in which a main
component is a linear conjugated diene compound unit. The
aromatic vinyl compound unit is a structural unit having a
structure that is formed by polymerization of an aromatic
vinyl compound. The linear conjugated diene compound
unit is a structural unit having a structure that is formed by
polymerization of a linear conjugated diene compound. The
block copolymer and the hydride thereof may be those
which is modified with, e.g., alkoxysilane, carboxylic acid,
or carboxylic acid anhydride.

[0084] In particular, it is preferable that the elastomer that
is used as the material of the adhesive layer is a hydride
formed by hydrogenating a specific block copolymer having
two or more polymer blocks [A] per molecule of the
copolymer, and one or more polymer blocks [B] per mol-
ecule of the copolymer, the block [A] having as a main
component the aromatic vinyl compound unit, and the block
[B] having as a main component the linear conjugated diene
compound unit. The hydride formed by hydrogenating the
specific block copolymer will be described hereinbelow.
[0085] (Specific Block Copolymer)

[0086] As described above, the polymer block [A] that the
specific block copolymer includes has the aromatic vinyl
compound unit. Examples of the aromatic vinyl compound
corresponding to the aromatic vinyl compound unit that the
polymer block [A] has may include styrene, c-methylsty-
rene, 2-methylstyrene, 3-methylstyrene, 4-methylstyrene,
2,4-diisopropylstyrene, 2,4-dimethylstyrene, 4-t-butylsty-
rene, S-t-butyl-2-methylstyrene, 4-monochlorostyrene,
dichlorostyrene, 4-monofluorostyrene, and 4-phenylstyrene.
One type thereof may be solely used, and two or more types
thereof may also be used in combination at any ratio. Among

Nov. 24,2016

them, aromatic vinyl compounds containing no polar group
are preferable in terms of hygroscopic property. Further-
more, styrene is particularly preferable in the viewpoint of
industrial availability and impact resistance.

[0087] The containing ratio of the aromatic vinyl com-
pound unit in the polymer block [A] is usually equal to or
higher than 90% by weight, preferably equal to or higher
than 95% by weight, and more preferably equal to or higher
than 99% by weight. By having such a large amount of the
aromatic vinyl compound unit in the polymer block [A], heat
resistance of the adhesive layer can be enhanced.

[0088] The polymer block [A] may contain an optional
structural unit in addition to the aromatic vinyl compound
unit. Examples of the optional structural unit may include
linear conjugated diene compound unit and a structural unit
having a structure that is formed by polymerization of a
vinyl compound other than the aromatic vinyl compound.

[0089] Examples of the linear conjugated diene compound
corresponding to the linear conjugated diene compound unit
may include those that are the same as examples of linear
conjugated diene compound corresponding to the linear
conjugated diene compound unit that the polymer block [B]
has. As the linear conjugated diene compound, one type
thereof may be solely used, and two or more types thereof
may also be used in combination at any ratio.

[0090] Examples of the vinyl compound other than the
aromatic vinyl compound may include linear vinyl com-
pounds; cyclic vinyl compounds; vinyl compounds having a
nitrile group, an alkoxycarbonyl group, a hydroxycarbonyl
group, or a halogen group; unsaturated cyclic acid anhy-
drides; and unsaturated imide compounds. Among them, in
terms of hygroscopic property, preferable are those contain-
ing no polar group, including linear olefins such as ethylene,
propylene, 1-butene, I1-pentene, 1-hexene, 1-heptene,
l-octene, 1-nonene, 1-decene, 1-dodecene, 1-eicosene,
4-methyl-1-pentene, and 4,6-dimethyl-1-heptene; and cyclic
olefins such as vinylcyclohexane. In particular, the linear
olefins are more preferable, and ethylene and propylene are
particularly preferable. One type thereof may be solely used,
and two or more types thereof may also be used in combi-
nation at any ratio.

[0091] The containing ratio of the optional structural unit
in the polymer block [A] is usually equal to or lower than
10% by weight, preferably equal to or lower than 5% by
weight, and more preferably equal to or lower than 1% by
weight.

[0092] The number of polymer blocks [A] per molecule of
the block copolymer is usually two or more, and usually five
or less, preferably four or less, and more preferably three or
less. The polymer blocks [A] two or more of which exist in
one molecule may be the same as or different from one
another.

[0093] When a plurality of different polymer blocks [A]
are present in one molecule of the block copolymer, the
weight-average molecular weight of the polymer block
having a maximum weight-average molecular weight
among the polymer blocks [A] is defined as Mw(A1) and the
weight-average molecular weight of the polymer block
having a minimum weight-average molecular weight is
defined as Mw(A2). In this case, a ratio between Mw(Al)
and Mw(A2) “Mw(A1)/Mw(A2)” is preferably equal to or
lower than 2.0, more preferably equal to or lower than 1.5,
and particularly preferably equal to or lower than 1.2. By
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having the ratio in this range, fluctuation in values of
properties of various types can be reduced.

[0094] The polymer block [B] that the block copolymer
includes has the linear conjugated diene compound unit.
Examples of the linear conjugated diene compound corre-
sponding to the linear conjugated diene compound unit that
the polymer block [B] has may include 1,3-butadiene,
isoprene, 2,3-dimethyl-1,3-butadiene, and 1,3-pentadiene.
One type thereof may be solely used, and two or more types
thereof may also be used in combination at any ratio. Among
them, the linear conjugated diene compound containing no
polar group is preferable in terms of hygroscopic property
and 1.3-butadiene and isoprene are particularly preferable.

[0095] The containing ratio of the linear conjugated diene
compound unit in the polymer block [B] is usually equal to
or higher than 90% by weight, preferably equal to or higher
than 95% by weight, and more preferably equal to or higher
than 99% by weight. By having such a large amount of the
linear conjugated diene compound unit in the polymer block
[B], impact resistance of the adhesive layer at a low tem-
perature can be improved.

[0096] The polymer block [B] may contain an optional
structural unit in addition to the linear conjugated diene
compound unit. Examples of the optional structural unit may
include an aromatic vinyl compound unit and a structural
unit having a structure that is formed by polymerization of
a vinyl compound other than the aromatic vinyl compound.
Examples of the aromatic vinyl compound unit and the
structural unit having the structure that is formed by polym-
erization of a vinyl compound other than the aromatic vinyl
compound may include those exemplified as those that may
be contained in the polymer block [A].

[0097] The containing ratio of the optional structural unit
in the polymer block [B] is usually equal to or lower than
10% by weight, preferably equal to or lower than 5% by
weight, and more preferably equal to or lower than 1% by
weight. In particular, by lowering the containing ratio of the
aromatic vinyl compound unit in the polymer block [B],
flexibility of the adhesive layer at a low temperature can be
improved and impact resistance of the adhesive layer at a
low temperature can thus be improved.

[0098] The number of polymer blocks [B] in one molecule
of the block copolymer is usually one or more but may be
two or more. When the number of polymer blocks [B] in the
block copolymer is two or more, the polymer blocks [B]
may be the same as or different from one another.

[0099] When a plurality of different polymer blocks [B]
are present in one molecule of the block copolymer, the
weight-average molecular weight of the polymer block
having a maximum weight-average molecular weight
among the polymer blocks [B] is defined as Mw(B1) and the
weight-average molecular weight of the polymer block
having a minimum weight-average molecular weight is
defined as Mw(B2). In this case, a ratio between Mw(B1)
and Mw(B2) “Mw(B1)/Mw(B2)” is preferably equal to or
lower than 2.0, more preferably equal to or lower than 1.5,
and particularly preferably equal 1o or lower than 1.2. By
having the ratio in this range, fluctuation in values of
properties of various types can be reduced.

[0100] The block form of the block copolymer may be a
linear block or a radial block. In particular, the linear block

has excellent mechanical strength and is therefore prefer-
able.
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[0101] When the block copolymer has a form of the linear
block, it is preferable that both ends thereof are the polymer
blocks [A] because stickiness of the elastomer resin can be
reduced to a desired low value.

[0102] A particularly preferable block form of the block
copolymer is a triblock copolymer in which the polymer
blocks [A] bond to both ends of the polymer block [B]; and
a pentablock copolymer in which the polymer blocks [B]
bond to both ends of the polymer block [A] and the polymer
blocks [A] bond to the other ends of both the polymer blocks
[B]. In particular, the triblock copolymer of [A]-[B]-[A] is
particularly preferable because it can be manufactured easily
and properties such as viscosity can be set to be in desired
ranges.

[0103] In the block copolymer, a ratio between a weight
fraction wA of all the polymer blocks [A] in the entire block
copolymer and a weight fraction wB of all the polymer
blocks [B] in the entire block copolymer (wA/wB) is usually
equal to or higher than 20/80 and preferably equal to or
higher than 30/70, and usually equal to or lower than 60/40
and preferably equal to or lower than 55/45. By setting the
above-mentioned ratio wA/wB to be equal to or higher than
the lower limit of the above-mentioned range, heat resis-
tance of the adhesive layer can be improved. By setting the
above-mentioned ratio wA/wB to be equal to or lower than
the upper limit of the above-mentioned range, flexibility of
the adhesive layer can be enhanced and barrier property of
the adhesive layer can be stably maintained preferably.
Further, the glass transition temperature of the block copo-
lymer can thereby be lowered and in turn the sealing
temperature can be lowered. Consequently, heat deteriora-
tion of the elements such as the organic EL elements and the
organic semiconductor elements can be suppressed.

[0104] The weight-average molecular weight (Mw) of the
above-mentioned block copolymer is usually equal to or
larger than 30,000, preferably equal to or larger than 40,000,
and more preferably equal to or larger than 50,000, and
usually equal to or smaller than 200,000, preferably equal to
or smaller than 150,000, and more preferably equal to or
smaller than 100,000. The weight-average molecular weight
of the block copolymer may be measured as a value in terms
of polystyrene by the gel permeation chromatography (GPC)
using tetrahydrofuran (THF) as a solvent.

[0105] The molecular weight distribution (Mw/Mn) of the
block copolymer is preferably equal to or lower than 3, more
preferably equal to or lower than 2, and particularly pref-
erably equal to or lower than 1.5, and preferably equal to or
higher than 1.0. Mn represents a number-average molecular
weight.

[0106] When the block copolymer having three polymer
blocks is manufactured, examples of the method for manu-
facturing the block copolymer may include the following
manufacturing methods 1 and 2. A material that is referred
to as a “monomer composition” encompasses not only a
mixture of substances of two or more types but also a
material consisting of a single substance.

[0107] (Manufacturing Method 1)
[0108] A method including:
[0109] a first step of polymerizing a monomer composi-

tion (al) containing the aromatic vinyl compound, to form
the polymer block [A];

[0110] a second step of polymerizing a monomer compo-
sition (b1) containing the linear conjugated diene compound
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to form the polymer block [B] on one end of the polymer
block [A], to form a [A]-[B] diblock polymer; and

[0111] a third step of polymerizing a monomer composi-
tion (a2) containing the aromatic vinyl compound on a
terminal end of the diblock polymer at the polymer block [B]
side, to obtain the block copolymer. The monomer compo-
sition (al) and the monomer composition (a2) may be the
same. They may also be different from each other.

[0112] (Manufacturing Method 2)
[0113] A method including:
[0114] a first step of polymerizing a monomer composi-

tion (al) containing the aromatic vinyl compound, to form
the polymer block [A];

[0115] a second step of polymerizing a monomer compo-
sition (b1) containing the linear conjugated diene compound
to form the polymer block [B] on one end of the polymer
block [A], to form a [A]-[B] diblock polymer; and

[0116] a third step of coupling terminal ends of the diblock
polymers at the polymer block [B] side with a coupling
agent, to obtain the block copolymer.

[0117] Examples of the methods that may be used for
polymerizing the monomer compositions to obtain each
polymer block may include radical polymerization, anion
polymerization, cation polymerization, coordination anion
polymerization, and coordination cation polymerization.
From the viewpoint of facilitating polymerization operation
and hydrogenation reaction in a subsequent step, it is pref-
erable to perform the radical polymerization, the anion
polymerization, the cation polymerization, or the like by
living polymerization. It is particularly preferable to perform
living anion polymerization.

[0118] The above-mentioned polymerization of the mono-
mer compositions may be performed in a temperature range
of usually equal to or higher than 0° C., preferably equal to
or higher than 10° C., and more preferably equal to or higher
than 20° C., and usually equal to or lower than 100° C,,
preferably equal to or lower than 80° C., and more prefer-
ably equal to or lower than 70° C. in the presence of a
polymerization initiator.

[0119] When the living anion polymerization is pet-
formed, examples of the polymerization initiator for use
may include mono organic lithium such as n-butyllithium,
sec-butyllithium, t-butyllithium, and hexyllithium; or poly-
functional organic lithium compound such as dilithiometh-
ane, 1,4-dilithiobutane, and 1,4-dilithio-2-ethylcyclohexane.
One type thereof may be solely used, and two or more types
thereof may also be used in combination at any ratio.
[0120] As a form of the polymerization reaction, e.g.,
solution polymerization or slurry polymerization may be
used. In particular, use of the solution polymerization facili-
tates removal of reaction heat.

[0121] When the solution polymerization is performed, an
inactive solvent capable of dissolving therein the polymer
obtained in the respective steps may be used. Examples of
the inactive solvent may include aliphatic hydrocarbons
such as n-pentane, isopentane, n-hexane, n-heptane, and
isooctane; alicyclic hydrocarbons such as cyclopentane,
cyclohexane, methylcyclopentane, methylcyclohexane, and
decalin; and aromatic hydrocarbons such as benzene and
toluene. One type thereof may be solely used, and two or
more types thereof may also be used in combination at any
ratio. Among them, use of the alicyclic hydrocarbon as the
solvent is preferable because the alicyclic hydrocarbon can
be used as it is as the inactive solvent for the hydrogenation
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reaction and has preferable solubility of the block copoly-
mer. The using amount of the solvent is usually 200 parts by
weight to 2,000 parts by weight with respect to 100 parts by
weight of all the used monomers.

[0122] When each monomer composition contains mono-
mers of two or more types, e.g., a randomizer may be used
for preventing elongation of only a chain of certain one
component. In particular, when the polymerization reaction
is performed by the anion polymerization, e.g., Lewis base
compound is preferably used as the randomizer. Examples
of the Lewis base compound may include ether compounds
such as dimethyl ether, diethyl ether, diisopropyl ether,
dibuty] ether, tetrahydrofuran, diphenyl ether, ethylene gly-
col diethyl ether, and ethylene glycol methyl phenyl ether;
tertiary amine compounds such as tetramethylethylenedi-
amine, trimethylamine, triethylamine, and pyridine; alkali
metal alkoxide compounds such as potassium-t-amyl oxide
and potassium-t-butyl oxide; and phosphine compounds
such as triphenylphosphine. One type thereof may be solely
used, and two or more types thereof may also be used in
combination at any ratio.

[0123] (Hydride of Specific Block Copolymer)

[0124] It is preferable to use the hydride of the above-
mentioned specific block copolymer as the elastomer that is
the material of the adhesive layer of the sealing film accord-
ing to the present invention. By using a hydrogenated
product of the specific block copolymer, the amount of
outgas generation from the adhesive layer can be further
reduced.

[0125] The hydride of the block copolymer is a product
obtained by hydrogenating unsaturated bonds of the above-
mentioned specific block copolymer. The unsaturated bonds
of the block copolymer include both of aromatic and non-
aromatic carbon-carbon unsaturated bonds in a main chain
and side chains of the block copolymer. The hydrogenation
rate is usually equal to or higher than 90%, preferably equal
to or higher than 97%, and more preferably equal to or
higher than 99% of all the unsaturated bonds of the block
copolymer. As the hydrogenation rate is higher, heat resis-
tance and light resistance of the adhesive layer can be made
preferable. The hydrogenation rate of the hydride may be
calculated by 'H-NMR measurement.

[0126] In particular, the hydrogenation rate of the non-
aromatic unsaturated bonds is preferably equal to or higher
than 95% and is more preferably equal to or higher than
99%. With high hydrogenation rate of the non-aromatic
carbon-carbon unsaturated bonds, light resistance and oxi-
dation resistance of the adhesive layer can be further
enhanced.

[0127] The hydrogenation rate of the aromatic carbon-
carbon unsaturated bonds is preferably equal to or higher
than 90%, more preferably equal to or higher than 93%, and
particularly preferably equal to or higher than 95%. With
high hydrogenation rate of the carbon-carbon unsaturated
bonds of aromatic rings, glass transition temperature of the
polymer blocks obtained by hydrogenating the polymer
blocks [A] is increased. Consequently, heat resistance of the
adhesive layer can be effectively enhanced. Furthermore, the
photoelastic coeflicient of the adhesive layer can be lowered,
and occurrence of the retardation during the adhesion can
thereby be reduced.

[0128] The weight-average molecular weight (Mw) of the
hydride of the block copolymer is usually equal to or larger
than 30,000, preferably equal to or larger than 40,000, and
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more preferably equal to or larger than 45,000, and usually
equal to or smaller than 200,000, preferably equal to or
smaller than 150,000, and more preferably equal to or
smaller than 100,000. The weight-average molecular weight
of the hydride of the block copolymer may be measured as
a value in terms of polystyrene by the gel permeation
chromatography using tetrahydrofuran as a solvent. The
molecular weight distribution (Mw/Mn) of the hydride of
the block copolymer is preferably equal to or lower than 3,
more preferably equal to or lower than 2, and particularly
preferably equal to or lower than 1.5, and preferably equal
to or higher than 1.0. By setting the weight-average molecu-
lar weight Mw and the molecular weight distribution
Mw/Mn of the hydride of the block copolymer to be within
the above-mentioned ranges, the mechanical strength and
the heat resistance of the adhesive layer can be improved.

[0129] In the hydride of the block copolymer, a ratio
between a weight fraction wA of all the polymer blocks [A]
in the entire block copolymer and a weight fraction wB of
all the polymer blocks [B] in the entire block copolymer
(wA/WB) is usually the same as the value of the ratio
wA/WB in the block copolymer before hydrogenation.

[0130] It is preferable that the hydride of the block copo-
lymer has an alkoxysilyl group in the molecular structure
thereof. The hydride of the block copolymer that has the
alkoxysilyl group may be obtained by, e.g., bonding the
alkoxysilyl group to the hydride of the block copolymer that
does not have the alkoxysilyl group. The bonding may be
effected by directly bonding the alkoxysilyl group to the
hydride of the block copolymer, and may also be effected by
bonding the group via a bivalent organic group such as an
alkylene group.

[0131] The hydride of the block copolymer that has the
alkoxysilyl group is particularly excellent in adhesiveness to
a material such as glass, an inorganic substance, and metal.
The adhesiveness between the adhesive layer and the ele-
ments can therefore be enhanced particularly when the
sealing film of the present invention seals the elements of the
organic electronic device. Accordingly, the adhesive layer
can keep sufficient adhesion force for a long period of time
even after it is exposed to a high temperature and high
humidity environment under which reliability evaluation of
the organic electronic device is usually performed.

[0132] The amount of introducing the alkoxysilyl group is
usually equal to or larger than 0.1 part by weight, preferably
equal to or larger than 0.2 part by weight, and more
preferably equal to or larger than 0.3 part by weight, and
usually equal to or smaller than 10 parts by weight, prefer-
ably equal to or smaller than 5 parts by weight, and more
preferably equal to or smaller than 3 parts by weight with
respect to 100 parts by weight of the hydride of the block
copolymer before the introduction of the alkoxysilyl group.
By setting the introduction amount of the alkoxysilyl group
to be within the above-mentioned range, crosslinking degree
between the alkoxysilyl groups decomposed with water or
the like can be prevented from being excessively increased,
whereby the adhesiveness of the adhesive layer can be kept
at a high level.

[0133] The introduction amount of the alkoxysilyl group
may be measured by 'H-NMR spectrometry. When the
introduction amount is small, the measurement of the alkox-
ysilyl group introduction amount may be performed by
increasing the number of times of cumulation.
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[0134] Usually, the molecular weight of the hydride of the
block copolymer that has the alkoxysilyl group is not largely
altered from the molecular weight of the hydride of the block
copolymer before the introduction of the alkoxysilyl group
because the amount of the alkoxysilyl group that is intro-
duced is small. However, upon the introduction of the
alkoxysilyl group, modification reaction of the hydride of
the block copolymer is performed in the presence of a
peroxide. With this modification reaction, crosslinking reac-
tion and cleavage reaction of the hydride proceed and the
molecular weight distribution tends to be largely altered.
The weight-average molecular weight of the hydride of the
block copolymer that has the alkoxysilyl group is usually
equal to or larger than 30,000, preferably equal to or larger
than 40,000, and more preferably equal to or larger than
50,000, and usually equal to or smaller than 200,000,
preferably equal to or smaller than 150,000, and more
preferably equal to or smaller than 120,000. The weight-
average molecular weight of the hydride of the block
copolymer that has the alkoxysilyl group may be measured
as a value in terms of polystyrene by the gel permeation
chromatography using tetrahydrofuran as a solvent. The
molecular weight distribution (Mw/Mn) of the hydride of
the block copolymer that has the alkoxysilyl group is usually
equal to or lower than 3.5, preferably equal to or lower than
2.5, and particularly preferably equal to or lower than 2.0,
and preferably equal to or higher than 1.0. When the
weight-average molecular weight Mw and the molecular
weight distribution Mw/Mn of the hydride of the block
copolymer that has the alkoxysilyl group are within the
above-mentioned ranges, preferable mechanical strength
and tensile stretching of the adhesive layer can be retained.

[0135] The method for manufacturing the hydride of the
block copolymer as mentioned above usually includes
hydrogenation of the above-mentioned specific block copo-
lymer. As the hydrogenation method, a hydrogenation
method capable of increasing the hydrogenation rate with
less chain cleavage reaction of the block copolymer is
preferable. Examples of the preferable hydrogenation
method may include a hydrogenation method using a hydro-
genation catalyst containing at least one species of metal
selected from a group consisting of nickel, cobalt, iron,
titanium, rhodium, palladium, platinum, ruthenium, and
rhenium. As the hydrogenation catalyst, one type thereof
may be solely used, and two or more types thereof may also
be used in combination at any ratio. As the hydrogenation
catalyst, any of a heterogeneous catalyst and a homogeneous
catalyst may be used. It is preferable to perform the hydro-
genation reaction in an organic solvent.

[0136] The heterogeneous catalyst may be used in a form
of metal or metal compound as it is, and may also be used
while being carried on an appropriate carrier. Examples of
the carrier may include activated carbon, silica, alumina,
calcium carbonate, titania, magnesia, zirconia, diatomite,
silicon carbide, and calcium fluoride. The catalyst carrying
amount is usually equal to or higher than 0.1% by weight
and preferably equal to or higher than 1% by weight, and
usually equal to or lower than 60% by weight and preferably
equal to or lower than 50% by weight with respect to the
total amount of the catalyst and the carrier. The specific
surface area of the carried-type catalyst is preferably 100
m?/g to 500 m*/g. The average pore diameter of the carried-
type catalyst is preferably equal to or larger than 100 A and
more preferably equal to or larger than 200 A, and preferably
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equal to or smaller than 1,000 A and preferably equal to or
smaller than 500 A. The specific surface area may be
obtained by calculating a measurement of a nitrogen adsorp-
tion amount with a BET equation. The average pore diam-
eter may be measured by a mercury penetration method.
[0137] As the homogeneous catalyst, e.g., a catalyst
formed by combining compound of nickel, cobalt, titanium,
or iron and organometallic compound, or an organometallic
complex catalyst of rhodium, palladium, platinum, ruthe-
nium, rhenium, or the like may be used.

[0138] Examples of the compound of nickel, cobalt, tita-
nium, or iron may include acetylacetonate compounds,
carboxylic acid salts, and cyclopentadienyl compounds of
each metal.

[0139] Examples of the organometallic compound may
include organic aluminum compounds including alkyl alu-
minum such as triethylaluminum and triisobutylaluminum,
aluminum halide such as diethylaluminum chloride and
ethylaluminum dichloride, and alkyl aluminum hydride such
as diisobutylaluminum hydride, and organic lithium com-
pounds. Examples of the organometallic complex catalyst
may include transition metal complexes such as dihydride-
tetrakis(triphenylphosphine)ruthenium,  dihydride-tetrakis
(triphenylphosphine)iron, bis(cyclooctadiene)nickel, and bis
(cyclopentadienyl)nickel.

[0140] The using amount of the hydrogenation catalyst is
usually equal to or larger than 0.01 part by weight, prefer-
ably equal to or larger than 0.05 part by weight, and more
preferably equal to or larger than 0.1 part by weight, and
usually equal to or smaller than 100 parts by weight,
preferably equal to or smaller than 50 parts by weight, and
more preferably equal to or smaller than 30 parts by weight
with respect to 100 parts by weight of the block copolymer.
[0141] The temperature of the hydrogenation reaction is
usually equal to or higher than 10° C., preferably equal to or
higher than 50° C., and more preferably equal to or higher
than 80° C., and usually equal to or lower than 250° C,,
preferably equal to or lower than 200° C., and more pref-
erably equal to or lower than 180° C. By performing the
hydrogenation reaction in such a temperature range, hydro-
genation rate can be increased and molecular cleavage of the
block copolymer can be reduced.

[0142] Furthermore, the hydrogen pressure applied during
the hydrogenation reaction is usually equal to or higher than
0.1 MPa, preferably equal to or higher than 1 MPa, and more
preferably equal to or higher than 2 MPa, and usually equal
to or lower than 30 MPa, preferably equal to or lower than
20 MPa, and more preferably equal to or lower than 10 MPa.
By performing the hydrogenation reaction at such a hydro-
gen pressure, hydrogenation rate can be increased and
molecular chain cleavage of the block copolymer can be
reduced, resulting in preferable operability.

[0143] As a result of the above-described hydrogenation
of the block copolymer, a hydride of the block copolymer
may be obtained as a product. The product after the hydro-
genation reaction may be used as it is. Alternatively, if
necessary, the product after the hydrogenation reaction may
be subjected to any processing before using. For example, if
necessary, processing of introducing the alkoxysilyl group
may be performed on the product after the hydrogenation
reaction.

[0144] As the method for introducing the alkoxysilyl
group to the hydride of the block copolymer, e.g., a method
in which the hydride of the block copolymer before the
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introduction of the alkoxysilyl group and ethylenic unsatu-
rated silane compound are reacted in the presence of a
peroxide may be used.

[0145] As the ethylenic unsaturated silane compound,
those which are capable of making graft polymerization with
the hydride of the block copolymer and introducing the
alkoxysilyl group to the hydride of the block copolymer may
be used. Examples of the ethylenic unsaturated silane com-
pound may include vinyltrimethoxysilane, vinyltriethoxysi-
lane, allyltrimethoxysilane, allyltriethoxysilane, dime-
thoxymethylvinylsilane, diethoxymethylvinylsilane,
p-styryltrimethoxysilane, p-styryltriethoxysilane, 3-meth-
acryloxypropyltrimethoxysilane, 3-methacryloxypropylm-
ethyldimethoxysilane,  3-methacryloxypropyltriethoxysi-
lane, 3-methacryloxypropylmethyldiethoxysilane,
3-acryloxypropyltrimethoxysilane, 3-acryloxypropyltri-
ethoxysilane, and 2-norbornene-5-yltrimethoxysilane.
Among them, vinyltrimethoxysilane, vinyltriethoxysilane,
allyltrimethoxysilane, allyltriethoxysilane, dimethoxymeth-
ylvinylsilane, diethoxymethylvinylsilane, and p-styrylt-
rimethoxysilane are preferable. As the ethylenic unsaturated
silane compound, one type thereof may be solely used, and
two or more types thereof may also be used in combination
at any ratio.

[0146] The amount of the ethylenic unsaturated silane
compound is usually equal to or larger than 0.1 part by
weight, preferably equal to or larger than 0.2 part by weight,
and more preferably equal to or larger than 0.3 part by
weight, and usually equal to or smaller than 10 parts by
weight, preferably equal to or smaller than 5 parts by weight,
and more preferably equal to or smaller than 3 parts by
weight with respect to 100 parts by weight of the hydride of
the block copolymer before the introduction of the alkox-
ysilyl group.

[0147] Examples of the peroxide may include organic
peroxides such as dibenzoyl peroxide, t-butyl peroxyacetate,
2,2-di-(t-butylperoxy)butane, t-butyl peroxybenzoate, t-bu-
tyl cumyl peroxide, dicumyl peroxide, di-t-hexylperoxide,
2,5-dimethyl-2,5-di-(t-butyl peroxyhexane), di-t-butyl per-
oxide, 2,5-dimethyl-2,5-di-(t-butyl peroxy)hexane-3, t-butyl
hydroperoxide, t-butyl peroxyisobutyrate, lauroyl peroxide,
dipropionyl peroxide, and p-menthane hydroperoxide.
Among them, those having a one-minute half-life tempera-
ture of 170° C. to 190° C. are preferable and, e.g., t-butyl
cumyl peroxide, dicumyl peroxide, di-t-hexylperoxide, 2,5-
dimethyl-2,5-di-(t-butyl peroxyhexane), and di-t-butyl per-
oxide are preferable. As the peroxide, one type thereof may
be solely used, and two or more types thereof may also be
used in combination at any ratio.

[0148] The amount of the peroxide is usually equal to or
larger than 0.01 part by weight, preferably equal to or larger
than 0.2 part by weight, and more preferably equal to or
larger than 0.3 part by weight, and usually equal to or
smaller than 5 parts by weight, preferably equal to or smaller
than 3 parts by weight, and more preferably equal to or
smaller than 2 parts by weight with respect to 100 parts by
weight of the hydride of the block copolymer before the
introduction of the alkoxysilyl group.

[0149] The reaction of the hydride of the block copolymer
and the ethylenic unsaturated silane compound in the pres-
ence of peroxide may be performed using, e.g., a heating
kneader and a reactor vessel. As a specific example, a
mixture of the hydride of the block copolymer, the ethylenic
unsaturated silane compound, and the peroxide is heated and
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melted at a temperature of equal to or higher than the
melting temperature of the hydride of the block copolymer
and is kneaded for a desired period of time by a twin-screw
kneading machine. With this process, the alkoxysilyl group
can be introduced to the hydride of the block copolymer. The
specific temperature is usually equal to or higher than 180°
C., preferably equal to or higher than 190° C., and more
preferably equal to or higher than 200° C., and usually equal
to or lower than 240° C., preferably equal to or lower than
230° C., and more preferably equal to or lower than 220° C.
Furthermore, the heating and kneading time is usually equal
to or longer than 0.1 minute, preferably equal to or longer
than 0.2 minute, and more preferably equal to or longer than
0.3 minute, and usually equal to or shorter than 15 minutes,
preferably equal to or shorter than 10 minutes, and more
preferably equal to or shorter than 5 minutes. When con-
tinuous kneading facility such as a twin-screw kneading
machine and a single-screw extruder is used, kneading and
extrusion may be continuously performed such that the
retention time is within the above-mentioned range.

[0150] The above-mentioned method usually provides the
hydride of the block copolymer as a reaction solution
containing the hydride of the block copolymer, the hydro-
genation catalyst, and a polymerization catalyst. The hydride
of the block copolymer may be collected from the reaction
solution after the hydrogenation catalyst and the polymer-
ization catalyst are removed from the reaction solution by a
method such as filtration and centrifugal separation.
Examples of the method for collecting the hydride of the
block copolymer from the reaction solution may include a
steam coagulation method of removing the solvent from the
solution containing the hydride of the block copolymer
dissolved therein by steam stripping; a direct solvent
removal method of removing the solvent by heating under
reduced pressure; and a coagulation method of precipitating
and coagulating the hydride of the block copolymer by
pouring the solution into a poor solvent of the hydride of the
block copolymer.

[0151] The form of the collected hydride of the block
copolymer is preferably a form of pellets for improving
availability to the subsequent molding processing or modi-
fication reaction. For example, when the hydride of the
block copolymer is collected from the reaction solution by
the direct solvent removal method, the hydride in a melted
state may be extruded into a strand form from a die and
cooled. The strand may be cut into a form of pellets by a
pelletizer to be subjected to a variety of molding. When the
coagulation method is used, the coagulant thus obtained may
be dried, and the coagulant in the melted state may then be
extruded by an extruder, and processed to be in a form of
pellets in the same manner as mentioned above, to be
subjected to a variety of molding.

4.1.2. Optional Components

[0152] Examples of the optional component that the elas-
tomer resin for use as the material of the adhesive layer may
contain may include a plasticizer for adjusting the glass
transition temperature and the elasticity, and a light stabilizer
for improving weather resistance and heat resistance, an
ultraviolet absorbent, an antioxidant, a lubricant, and an
inorganic filler. As the optional component, one type thereof
may be solely used, and two or more types thereof may also
be used in combination at any ratio.
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[0153] Examples of the plasticizer for adjusting the glass
transition temperature and the flexibility may include poly-
isobutene, hydrogenated polyisobutene, hydrogenated poly-
isoprene, hydrogenated 1,3-pentadiene-based petroleum
resin, hydrogenated cyclopentadiene-based petroleum resin,
and hydrogenated styrene-indene petroleum resin. The add-
ing amount of the plasticizer is appropriately selected in
accordance with the purpose for adjusting resin properties in
arange of usually equal to or smaller than 40 parts by weight
with respect to 100 parts by weight of the elastomer resin.

[0154] As the light stabilizer, a hindered amine-based light
stabilizer is preferable and compounds having, e.g., a 3,5-
di-t-butyl-4-hydroxyphenyl group, a 2,2,6,6-tetramethylpi-
peridyl group, or a 1,2,2,6,6-pentamethyl-4-piperidyl group
in a structure is particularly preferable.

[0155] Specific examples of the light stabilizer may
include a mixed esterification product of 1,2,3,4-butanetet-
racarboxylic acid with 1,2,2,6,6-pentamethyl-4-piperidinol,
and 3,9-bis(2-hydroxy-1,1-dimethylethyl)-2,4,8,10-tetraox-
aspiro[5,5Jundecane, polycondensate of 1,6-hexanedi-
amine-N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl) and mor-
pholine-2,4,6-trichloro-1,3,3-triazine, 1-[2-[3-(3,5-di-t-
butyl-4-hydroxyphenyl)propionyloxy|ethyl]-4-[3-3,5-di-t-
butyl-4-hydroxyphenyl)propionyloxy]-2,2,6,6-
tetramethylpiperidine, 2-(3,5-di-t-butyl-4-hydroxybenzyl)-
2-n-butylmalonic acid-bis-(1,2,2,6,6-pentamethyl-4-
piperidyl), 2-(3,5-di-t-butyl-4-hydroxybenzyl)-2-n-
butylmalonic acid-bis-(1,2,2.6,6-pentamethyl-4-piperidyl),
4-(3-(3,5-di-t-butyl-4-hydroxyphenyl)propionyloxy)-1-(2-
(3-(3,5-di-t-butyl-4-hydroxypheny! )propionyloxy Jethyl)-2,
2,6,6-tetramethylpiperidine, 4-(N-(1-benzyl-2-phenylethyl)-
N-formylamino)-2,2,6,6-tetramethylpiperidine, 4-(N-(2-(1-
pyrrolidyl)ethyl)-N-formylamino)-2,2,6,6-
tetramethylpiperidine,  4-(N-(2-(4-morpholinyl)ethyl)-N-
formylamino)-2,2,6,6-tetramethyl-N-methylpiperidine,
4-(N-(2-(4-morpholinyl)ethyl)-N-formylamino)-2,2,6,6-te-
tramethylpiperidine, 4-(N-(2-(diisopropylamino)ethyl)-N-
formylamino)-2,2,6,6-tetramethylpiperidine,  4-(N-(2.4,6-
trimethylbenzyl)-N-formylamino)-2,2,6,6-
tetramethylpiperidine, 4-(N-(3-(2-ethylhexoxy )propyl)-N-
formylamino)-2,2,6,6-tetramethylpiperidine, 4-(N-(3,4-
(methylenedioxy)benzyl)-N-formylamino)-2,2,6,6-
tetramethylpiperidine, 4-(N-(bicyclo[2.2.1Theptyl)-N-
formylamino)-2,2,6,6-tetramethylpiperidine, ~ 4-(N-1,2,2-
trimethylpropyl-N-formylamino)-2,2,6,6-
tetramethylpiperidine, 4-(N-1,3-dimethylbutyl-N-
formylamino)-2,2,6,6-tetramethylpiperidine, 4-(N-1-
benzylethyl-N-formylamino)-2,2,6,6-tetramethylpiperidine,
4-(N-2,2-dimethylpropyl-N-formylamino)-2,2,6,6-tetram-
ethylpiperidine, 4-(N-2-ethylhexyl-N-formylamino)-2,2,6,
6-tetramethylpiperidine, 4-(N-3-methylbutyl-N-formy-
lamino)-2,2,6,6-tetramethylpiperidine, 4-(N-4-
hydroxybutyl-N-formylamino)-2,2,6,6-
tetramethylpiperidine, 4-(N-4-hydroxybutyl-N-
formylamino)-2,2,6,6-tetramethylpiperidine, 4-(N-i-propyl-
N-formylamino)-2,2,6,6-tetramethylpiperidine, 4-(N-i-
propyl-N-formylamino)-2,2,6,6-tetramethylpiperidine,
4-(N-t-butyl-N-formylamino)-2,2,6,6-tetramethylpiperi-
dine, 4-(N-isopropylbenzyl-N-formylamino)-2,2,6,6-te-
tramethylpiperidine, 4-(N-ethoxyethyl-N-formylamino)-2,
2,6,6-tetramethylpiperidine, 4-(N-ethoxypropyl-N-
formylamino)-2,2,6,6-tetramethylpiperidine, 4-(N-
octadecyl-N-formylamino)-2,2,6,6-tetramethylpiperidine,
4-(N-octyl-N-formylamino)-2,2, 6, 6-tetramethyl-N-meth-
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ylpiperidine, 4-(N-octyl-N-formylamino)-2,2,6,6-tetrameth-
ylpiperidine, 4-(N-chlorobenzyl-N-formylamino)-2,2,6,6-
tetramethylpiperidine, 4-(N-diethylaminoethyl-N-
formylamino)-2,2,6,6-tetramethylpiperidine, 4-(N-
cyclododecyl-N-formylamino)-2,2,6,6-
tetramethylpiperidine, 4-(N-cyclohexyl-N-formylamino)-2,
2,6,6-tetramethyl-N-methylcarbonylpiperidine, 4-(N-
cyclohexyl-N-formylamino)-2,2,6,6-tetramethyl-N-
methylpyridine, 4-(N-cyclohexyl-N-formylamino)-2,2,6,6-
tetramethylpyridine, 4-(N-cyclopentyl-N-formylamino)-2,2,
6,6-tetramethyl-N-methylpiperidine, 4-(N-cyclopentyl-N-
formylamino)-2,2,6,6-tetramethylpiperidine, 4-(N-
dimethylaminopropyl-N-formylamino)-2,2,6,6-
tetramethylpiperidine, 4-(N-decyl-N-formylamino)-2,2,6,6-
tetramethyl-N-methylpiperidine, 4-(N-decyl-N-
formylamino)-2,2,6,6-tetramethylpiperidine, 4-(N-dodecyl-
N-formylamino)-2,2,6,6-tetramethylpiperidine, 4-(N-
pyridinylmethyl-N-formylamino)-2,2,6,6-
tetramethylpiperidine, 4-(N-phenylethyl-N-formylamino)-
2,2,6,6-tetramethyl-N-methylpyridine, 4-(N-phenylethyl-N-
formylamino)-2,2,6,6-tetramethylpyridine,  4-(N-butyl-N-
formylamino)-2,2,6,6-tetramethyl-N-methylpiperidine,
4-(N-butyl-N-formylamino)-2,2,6,6-tetramethyl-N-methyl-
piperidine, 4-(N-fluorobenzyl-N-formylamino)-2,2,6,6-te-
tramethylpiperidine, 4-(N-hexyl-N-formylamino)-2,2,6,6-
tetramethyl-N-methylpiperidine, 4-(N-hexyl-N-
formylamino)-2,2,6,6-tetramethylpiperidine, 4-(N-pentyl-
N-formylamino)-2,2,6,6-tetramethyl-N-methylpiperidine,
4-(N-pentyl-N-formylamino)-2,2,6,6-tetramethylpiperidine,
4-(N-methylcyclohexyl-N-formylamino)-2,2,6,6-tetrameth-
ylpyridine, 4-(N-methylbenzyl-N-formylamino)-2,2,6,6-te-
tramethylpiperidine, 4-(N-methoxybenzyl-N-formylamino)-
2,2,6,6-tetramethylpiperidine, 4-(formylamino)-2,2,6,6-
tetramethyl-N-methylpiperidine, 4-(formylamino)-2,2,6,6-
tetramethylpiperidine, 4-[N-(2,2,6,6-tetramethyl-4-
piperidyl)-N-formylamino]-2,2,6,6-tetramethyl-N-
methylpyridine, 4-[N-(2,2,6,6-tetramethyl-4-piperidyl)-N-
formylamino]-2,2,6,6-tetramethylpyridine, ~ N.N',N" N'"-
tetrakis-(4,6-bis(butyl-(N-methyl-2,2,6,6-
tetramethylpiperidine-4-yl)amino)-triazine-2-y1)-4,7-
diazadecane-1,10-amine, N,N'-bis(2,2,6,6-tetramethyl-4-N-
methylpiperidyl)-N,N'-diformyl-1,4-xylylenediamine, N,N'-
bis(2,2,6,6-tetramethyl-4-N-methylpiperidyl)-N,N'-
diformyl-trimethylenediamine, N,N'-bis(2,2,6,6-
tetramethyl-4-N-methylpiperidyl)-N,N'-diformyl-
hexamethylenediamine, N,N'-bis(2,2,6,6-tetramethyl-4-N-
methylpiperidyl)-N,N'-diformylethylenediamine, N,N'-bis
(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-diformyl-1,4-
xylylenediamine, N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-
N,N'-diformylethylenediamine, N,N'-bis(2,2,6,6-
tetramethyl-4-piperidyl)-N,N'-diformyl-
trimethylenediamine, N,N'-bis(2,2,6,6-tetramethyl-4-
piperidyl)-N,N'-diformylhexamethylenediamine, N,N'-bis
(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-bishexamethylene
acrylic acid amide, N,N'-bis(2,2,6,6-tetramethyl-4-piper-
idyl)-N,N'-bishexamethylene arachic acid amide, N,N'-bis
(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-bishexamethylene
angelic acid amide, N,N'-bis(2,2,6,6-tetramethyl-4-piper-
idyl)-N,N'-bishexamethylene undecylic acid amide, N,N'-
bis(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-bishexamethyl-
ene undecylenic acid amide, N,N'-bis(2,2,6,6-tetramethy]l-
4-piperidyl)-N,N'-bishexamethylene oleic acid amide, N,N'-
bis(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-
bishexamethylene gadoleic acid amide, N,N'-bis(2,2,6,6-
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tetramethyl-4-piperidyl)-N,N'-bishexamethylene  caprylic
acid amide, N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-
bishexamethylene capric acid amide, N,N'-bis(2,2,6,6-te-
tramethyl-4-piperidyl)-N,N'-bishexamethylene caproic acid
amide, N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl )-N,N'-
bishexamethylene crotonic acid amide, N,N'-bis(2,2,6,6-
tetramethyl-4-piperidyl)-N,N'-bishexamethylene citronellic
acid amide, N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-
bishexamethylene stearic acid amide, N,N'-bis(2,2,6,6-te-
tramethyl-4-piperidyl)-N,N'-bishexamethylene ~ zoomaric
acid amide, N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-
bishexamethylene tridecylic acid amide, N,N'-bis(2,2,6,6-
tetramethyl-4-piperidyl)-N,N'-bishexamethylene  nonade-
cylic acid amide, N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-
N,N'-bishexamethylene palmitic acid amide, N,N'-bis(2,2,6,
6-tetramethyl-4-piperidyl)-N,N'-bishexamethylene
brenzterebic acid amide, N,N'-bis(2,2,6,6-tetramethyl-4-pi-
peridyl)-N,N'-bishexamethylene propionic acid amide,
N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-bishexam-
ethylene heptanoic acid amide, N,N'-bis(2,2,6,6-tetram-
ethyl-4-piperidyl)-N,N'-bishexamethylene behenic acid
amide, N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-
bishexamethylene pelargonic acid amide, N,N'-bis(2,2,6,6-
tetramethyl-4-piperidyl)-N,N'-bishexamethylene pentade-
cylic acid amide, N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-
N,N'-bishexamethylene margaric acid amide, N,N-bis(2,2,
6,6-tetramethyl-4-piperidyl)-N,N'-bishexamethylene
myristic acid amide, N,N'-bis(2,2,6,6-tetramethyl-4-piper-
idyl)-N,N'-bishexamethylene lauric acid amide, N,N'-bis(2,
2,6,6-tetramethyl-4-piperidyl)-N,N'-bishexamethylene lin-
deric acid amide, N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-
N,N'-bishexamethylene valeric acid amide, N,N'-bis(2,2,6,
6-tetramethyl-4-piperidyl)-N,N'-bishexamethylene  acetic
acid amide, N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-
bishexamethylene myristic acid amide, N,N'-bis(2,2,6,6-
tetramethyl-4-piperidyl)-N,N'-bishexamethylene  butyric
acid amide, a polymer of dimethyl succinate and 4-hydroxy-
2,2,6,6-tetramethyl-1-piperidineethanol, polycondensate of
dibutylamine, 1,3,5-triazine, and N,N'-bis(2,2,6,6-tetram-
ethyl-4-piperidyl)butylamine, bis(1,2,2,6,6-pentamethyl-4-
piperidyl)-2-(3,5-di-t-butyl-4-hydroxybenzyl)-2-n-butylma-
lonate, bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate, poly
[(6-morpholino-s-triazine-2.,4-diy1)[(2,2,6,6-tetramethy1-4-
piperidyl)imino]-hexamethylene[(2,2,6,6-tetramethyl-4-
piperidyl)imino], poly[{(1.1,3,3-tetramethylbutyl)amino-1,
3,5-triazine-2,4-diy1}{(2,2,6,6-tetramethyl-4-piperidyl)
imino}hexamethylene{(2,2,6,6-tetramethyl-4-piperidyl)
imino}],  poly[{6-(1,1,3,3-tetramethylbutyl)amino-1,3,5-
triazine-2,4-diy1 }{(2,2,6,6-tetramethyl-4-piperidyl)
imino}hexamethylene{(2,2,6,6-tetramethyl-4-piperidyl)
imino}], a reaction product of a polymer of N,N"-bis(2,2,6,
6-tetramethyl-4-piperidinyl)-1,6-hexadiamine and 2,4,6-
trichloro-1,3,5-triazine, N-butyl-1-butanamine, and
N-butyl-2,2,6,6-tetramethyl-4-piperidineamine.

[0156] Among them, N,N'-bis(2,2,6,6-tetramethyl-4-N-
methylpiperidyl)-N,N'-diformyl-alkylenediamines, N,N'-bis
(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-diformylalkylenedi-
amines,  N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)-N,N'-
bisalkylene fatty acid amides, and poly[{6-(1,1,3,3-
tetramethylbutyl)amino-1,3,5-triazine-2,4-diy1}{(2,2,6,6-

tetramethyl-4-piperidyl)imino }hexamethylene{(2,2,6,6-

tetramethyl-4-piperidyl)imino}] are preferable because they
are excellent in weather resistance, and N,N'-bis(2,2,6,6-
tetramethyl-4-piperidyl)-N,N'-diformylalkylenediamines
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and the reaction product of the polymer of N,N'-bis(2,2,6,
6-tetramethyl-4-piperidinyl)-1,6-hexanediamine and 2,4,6-
trichloro-1,3,5-triazine, N-butyl-1-butanamine, and N-bu-
tyl-2,2,6,6-tetramethyl-4-piperidineamine are particularly
preferable.

[0157] The amount of the light stabilizer is usually equal
to or larger than 0.01 part by weight, preferably equal to or
larger than 0.02 part by weight, and more preferably equal
to or larger than 0.03 part by weight, and usually equal to or
smaller than S parts by weight, preferably equal to or smaller
than 2 parts by weight, and more preferably equal to or
smaller than 1 part by weight with respect to 100 parts by
weight of the hydride of the block copolymer. By setting the
amount of the light stabilizer to be equal to or larger than the
lower limit of the above-mentioned range, weather resis-
tance of the adhesive layer can be enhanced. Furthermore,
by setting the amount of the light stabilizer to be equal to or
smaller than the upper limit, stain on the T die and the
cooling roll of the extruder can be prevented when the
elastomer resin is molded to manufacture the adhesive layer,
thereby enhancing processability.

[0158] Examples of the ultraviolet absorbent may include
a benzophenone-based ultraviolet absorbent, a salicylic
acid-based ultraviolet absorbent, and a benzotriazole-based
ultraviolet absorbent.

[0159] Examples of the benzophenone-based ultraviolet
absorbent may include 2,4-dihydroxybenzophenone, 2-hy-
droxy-4-methoxybenzophenone, 2-hydroxy-4-methoxyben-
zophenone-5-sulfonic acid trihydrate, 2-hydroxy-4-octy-
loxybenzophenone, 4-dodecaloxy-2-hydroxybenzophenone,
4-benzyloxy-2-hydroxybenzophenone, 2,2' 4 4'-tetrahy-
droxybenzophenone, and 2,2'-dihydroxy-4,4'-dimethoxy-
benzophenone.

[0160] Examples of the salicylic acid-based ultraviolet
absorbent may include phenyl salicylate, 4-t-butylphenyl-2-
hydroxybenzoate, phenyl-2-hydroxybenzoate, 2,4-di-t-bu-
tylphenyl-3,5-di-t-butyl-4-hydroxybenzoate, and hexadecyl-
3,5-di-t-butyl-4-hydroxybenzoate.

[0161] Examples of the benzotriazole-based ultraviolet
absorbent may include 2-(2-hydroxy-5-methylphenyl)2H-
benzotriazole, 2-(3-t-butyl-2-hydroxy-5-methylphenyl)-5-
chloro-2H-benzotriazole, 2-(3,5-di-t-butyl-2-hydroxyphe-
nyl)-5-chloro-2H-benzotriazole, 2-(3,5-di-t-butyl-2-
hydroxyphenyl)-2H-benzotriazole, 5-chloro-2-(3,5-di-t-
butyl-2-hydroxyphenyl)-2H-benzotriazole, 2-(3,5-di-t-
amyl-2-hydroxyphenyl)-2H-benzotriazole, 2-(2-hydroxy-5-
t-octylphenyl)-2H-benzotriazole, 2-(2-hydroxy-4-
octylphenyl)-2H-benzotriazole, 2-(2H-benzotriazole-2-yl)-
4-methyl-6-(3,4,5,6-tetrahydrophthalimidylmethyl)phenol,
and 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-[ (2H-
benzotriazole-2-yl)phenol]].

[0162] The amount of the ultraviolet absorbent is usually
equal to or larger than 0.01 part by weight, preferably equal
to or larger than 0.02 part by weight, and more preferably
equal to or larger than 0.04 part by weight, and usually equal
to or smaller than 1 part by weight, preferably equal to or
smaller than 0.5 part by weight, and more preferably equal
to or smaller than 0.3 part by weight with respect to 100
parts by weight of the hydride of the block copolymer.
Although the light resistance of the adhesive layer can be
improved by using the ultraviolet absorbent for an amount of
equal to or larger than the lower limit of the above-men-
tioned range, use thereof at an excessive amount beyond the
upper limit may not result in further improvement.
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[0163] Examples of the antioxidant may include a phos-
phorus-based antioxidant, a phenol-based antioxidant, and a
sulfur-based antioxidant, and the phosphorus-based antioxi-
dant causing less coloring is preferable.

[0164] Examples of the phosphorus-based antioxidant
may include monophosphite-based compounds such as tri-
phenyl phosphite, diphenylisodecyl phosphite, phenyldiiso-
decyl phosphite, tris(nonylphenyl)phosphite, tris(dinonyl-
phenyl)phosphite, tris(2,4-di-t-butylphenyl)phosphite, and
10-(3,5-di-t-butyl-4-hydroxybenzyl)-9,10-dihydro-9-oxa-
10-phosphaphenanthrene- 10-oxide; diphosphite-based com-
pounds such as 4,4'-butylidene-bis(3-methyl-6-t-butylphe-
nyl-di-tridecyl phosphite), and 4,4'-isopropylidene-bis
(phenyl-di-alkyl(C12-C15)phosphite); compounds such as
6-[3-(3-t-butyl-4-hydroxy-5-methylphenyl)propoxy]-2,4,8,
10-tetrakis-t-butyldibenzo[d,f][ 1.3.2]dioxaphosphepin and
6-[3-(3,5-di-t-butyl-4-hydroxyphenyl)propoxy]-2,4,8,10-
tetrakis-t-butyldibenzo[d.f][1.3.2]dioxaphosphepin.

[0165] Examples of the phenol-based antioxidant may
include compounds such as pentaerythrityl-tetrakis[3-(3,5-
di-t-butyl-4-hydroxyphenyl)propionate], 2,2-thio-diethylen-
ebis[3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate], octa-
decyl-3-(3.5-di-t-butyl-4-hydroxyphenyl)propionate, ~ 3,9-
bis{2-[3-(3-t-butyl-4-hydroxy-5-methylphenyl)
propionyloxy]-1,1-dimethylethyl }-2,4,8,10-tetraoxaspiro[ 5,
Slundecane, and 1,3,5-trimethyl-2,4,6-tris(3,5-di-t-butyl-4-
hydroxybenzyl)benzene.

[0166] Examples of the sulfur-based antioxidant may
include compounds such as dilauryl-3,3'-thiodipropionate,
dimyristyl-3,3'-thiodipropionate, distearyl-3,3'-thiodipropi-
onate, lauryl stearyl-3,3'-thiodipropionate, pentaerythritol-
tetrakis-(f-lauryl-thio-propionate), and 3,9-bis(2-dodecylth-
ioethyl)-2,4,8,10-tetraoxaspiro[ 5,5]undecane.

[0167] The amount of the antioxidant is usually equal to or
larger than 0.01 part by weight, preferably equal to or larger
than 0.05 part by weight, and more preferably equal to or
larger than 0.1 part by weight, and usually equal to or
smaller than 1 part by weight, preferably equal to or smaller
than 0.5 part by weight, and more preferably equal to or
smaller than 0.3 part by weight with respect to 100 parts by
weight of the hydride of the block copolymer. Although heat
stability of the adhesive layer can be improved by using the
antioxidant for an amount of equal to or larger than the lower
limit of the above-mentioned range, use thereof at an exces-
sive amount beyond the upper limit may not result in further
improvement.

[0168] Examples of the method for mixing the hydride of
the block copolymer and the optional component may
include a method in which the optional component is
dissolved in an appropriate solvent and mixed with a solu-
tion of the hydride of the block copolymer, and the solvent
is then removed to collect the elastomer resin containing the
optional component; and a method in which the hydride of
the block copolymer is made into a melted state and is
kneaded with the optional component by a kneading
machine such as a twin-screw extruder, a roll, a Brabender,
and an extruder.

4.13. Attribute of Material of Adhesive Layer

[0169] It is preferable that the resin forming the adhesive
layer has high transparency. For example, the total light
transmittance measured for a sample piece of the resin
forming the adhesive layer having a thickness of 1 mm is
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desired to be usually equal to or higher than 70%, preferably
equal to or higher than 80%, and more preferably equal to
or higher than 90%.

[0170] The glass transition temperature of the resin form-
ing the adhesive layer is usually equal to or higher than 30°
C., preferably equal to or higher than 50° C., and more
preferably equal to or higher than 70° C., and usually equal
to or lower than 200° C., preferably equal to or lower than
180° C., and more preferably equal to or lower than 160° C.
When the resin containing the block copolymer is used, the
resin may have a plurality of glass transition temperatures.
In such a case, it is preferable that the highest glass transition
temperature of the resin is within the above-mentioned
range. By setting the glass transition temperature of the resin
forming the adhesive layer to be within the above-mentioned
range, adhesiveness when the elements are sealed and main-
tenance of the properties after sealing can be well balanced.
When the elements of the device are sealed with the sealing
film, the retardation of the layer portion provided at the
sealing layer side relative to the substrate film in the sealing
film after sealing can be easily confined within a desired
range without thermal deterioration of the organic compo-
nent contained in the elements.

4.2. Thickness of Adhesive Layer

[0171] The thickness of the adhesive layer is preferably
equal to or larger than 10 pm, more preferably equal to or
larger than 15 pm, still more preferably equal to or larger
than 20 pum, and particularly preferably equal to or larger
than 40 pm, and preferably equal to or smaller than 500 pm,
more preferably equal to or smaller than 200 pm, still more
preferably equal to or smaller than 150 pum, and particularly
preferably equal to or smaller than 100 The adhesive layer
having a thickness that is equal to or larger than the lower
limit of the above-mentioned range can be manufactured by
extrusion molding. Furthermore, the thickness of this extent
provides a suflicient sealing function and can prevent the
thickness of the adhesive layer from being non-uniform due
to small foreign matters even when the adhesive layer is
contaminated with the foreign matters. By setting the thick-
ness to be equal to or smaller than the upper limit, the sealing
film can be formed in a uniform shape with less deflection
after bonding and thickness of the sealing film can be
reduced.

4.3. Method for Manufacturing Adhesive Layer

[0172] The adhesive layer is usually prepared as a long-
length film with which the sealing film is manufactured. The
adhesive layer may be manufactured by, e.g., molding the
above-mentioned material of the adhesive layer into a film
form. As the molding method, e.g., melt molding and
solution casting may be used. The melt molding method may
be further classified into, e.g., extrusion molding, press
molding, inflation molding, injection molding, blow mold-
ing, and stretch molding. Among these methods, the extru-
sion molding, the inflation molding, and the press molding
are preferable for obtaining the film excellent in the
mechanical strength, surface precision, and the like. Fur-
thermore, the extrusion molding is particularly preferable
for manufacturing the film efficiently and easily.

5. Optional Layer

[0173] If necessary, the sealing film may include an
optional layer in addition to the above-mentioned substrate
film, sealing layer, and adhesive layer.
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[0174] For example, an antiblocking layer may be pro-
vided on the surface of the substrate film at the opposite side
to the sealing layer. Provision of the antiblocking layer can
prevent blocking of the sealing film. Furthermore, the anti-
blocking layer can protect the surface of the sealing film
when the sealing film is stored and transported. The anti-
blocking layer may be formed by, e.g.. a method in which
the surface of the substrate film is coated with a peeling
agent such as a silicone-based peeling agent, a long chain
alkyl-based peeling agent, a fluorine-based peeling agent,
and molybdenum sulfide; or a method in which a resin layer
containing a lubricant made of inactivated particles or the
like is formed.

[0175] The sealing film may also include an antistatic
layer, a hard coat layer, an electroconductivity application
layer, a contamination preventing layer, and a concavo-
convex structure layer.

6. Properties of Sealing Film

[0176] The sealing film has a tensile elastic modulus of
usually equal to or higher than 1,000 MPa, preferably equal
to or higher than 1,200 MPa, and more preferably equal to
or higher than 1,400 MPa at a measurement temperature of
23° C. When the sealing film has such a high tensile elastic
modulus, the sealing film can acquire stiffness, and handling
performance of the sealing film can be improved. The
preferable handling performance prevents wrinkles of the
sealing film during sealing. Consequently, sealing with no
gap can be easily performed. The upper limit of the tensile
elastic modulus of the sealing film is usually equal to or
lower than 4,000 MPa, preferably equal to or lower than
3,500 MPa, and more preferably equal to or lower than
3,000 MPa. By setting the tensile elastic modulus of the
sealing film to be equal to or lower than the above-men-
tioned upper limit, ability of the sealing film to follow steps
on the surfaces of the elements before sealing is improved,
and inclusion of air bubbles after sealing can be prevented.
[0177] Although the method for adjusting the tensile elas-
tic modulus of the sealing film to be within the above-
mentioned range is not particularly limited, the tensile
elastic modulus thereof can be adjusted by e.g., appropri-
ately adjusting the materials and the thicknesses of the
substrate film and the adhesive layer. The material of the
adhesive layer tends to have a low tensile elastic modulus.
An increased thickness of the adhesive layer can therefore
lower the tensile elastic modulus of the sealing film. Alter-
natively, decrease in the thickness of the adhesive layer
within a range where adhesiveness can be ensured can
increase the tensile elastic modulus of the sealing film. In
addition, use of a resin having a high tensile elastic modulus
for the substrate film can also increase the tensile elastic
modulus of the sealing film. In particular, the tensile elastic
modulus of the sealing film can be easily adjusted by mixing
a plasticizer into the adhesive layer.

[0178] The retardation of the layer portion provided at the
sealing layer side relative to the substrate film in the sealing
film after sealing is usually confined within a desired range.
That is, in a state where the elements have been sealed using
the sealing film, the retardation of the layer portion provided
at the sealing layer side relative to the substrate film in the
sealing film used for sealing is usually confined within the
desired range. The above-mentioned layer portion is a layer
portion that does not include the substrate film and usually
consists of the sealing layer, the adhesive layer, and an
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optional layer that is provided if necessary. The specific
retardation of the layer portion is usually equal to or smaller
than 20 nm, preferably equal to or smaller than 15 nm, and
more preferably equal to or smaller than 10 nm. By confin-
ing the retardation of the layer portion after sealing within
the above-mentioned range, reflection prevention perfor-
mance of the anti-reflective film including the circularly
polarizing plate can be prevented from lowering when the
anti-reflective film and the sealing film are combined. When
the sealing film is used for sealing a display device such as
an organic electroluminescent display device (this may be
appropriately referred to hereinbelow as “organic EL display
device™), it can prevent display quality of the display device
from lowering.

[0179] The retardation of the layer portion provided at the
sealing layer side relative to the substrate film in the sealing
film after sealing may be measured by the following method.
[0180] A sample film is manufactured in the same manner
as the manufacture of the measurement subject sealing film
except that a film with retardation of equal to or smaller than
2 nm is used in place of the substrate film and the optional
layer provided on the substrate film at the opposite side to
the sealing layer in the measurement subject sealing film.
The sample film is bonded to a glass plate under specific
sealing conditions to prepare a measurement sample. The
retardation of the measurement sample is measured. The
value of the measured retardation of the measurement
sample is rendered as the retardation of the layer portion
provided at the sealing layer side relative to the substrate
film in the sealing film after sealing. In this case, when the
retardation of the substrate film and the optional layer
provided on the substrate film at the opposite side to the
sealing layer in the sealing film is as small as equal to or
smaller than 2 nm, e.g., the sample film is not necessarily
required to be manufactured and the sealing film is bonded
to the glass plate for measurement of the retardation.
[0181] The sealing conditions when the sample film is
bonded to the glass plate for the above-mentioned measure-
ment of the retardation are a temperature of Tg+5° C. to
Tg+50° C. and a laminate pressure of 0.05 MPa to 1.0 MPa.
Tg represents the glass transition temperature of the resin
forming the adhesive layer. When the resin forming the
adhesive layer has a plurality of glass transition tempera-
tures, Tg represents the highest glass transition temperature
among them. In the case of the sealing film of the present
invention, when the retardation of the layer portion provided
at the sealing layer side relative to the substrate film in the
sealing film after sealing is measured at least one point
within the range defined as the above-mentioned sealing
conditions, the measured retardation is confined within the
above-mentioned desired range.

[0182] Although the method for adjusting the retardation
of the layer portion of the sealing film after sealing to be
within the above-mentioned range is not particularly limited,
e.g., the retardation may be adjusted by adjusting the type of
the polymer contained in the resin forming the adhesive
layer, the composition ratio of the monomers, and the glass
transition temperature of the resin. As a specific example,
adjustment may be achieved by decreasing the photoelastic
coeflicient of the polymer by adjusting the type of the
polymer contained in the resin forming the adhesive layer or
the composition ratio of the monomers. When the adhesive
layer is formed with the resin containing the polymer having
such a low photoelastic coeflicient, tendency of expressing
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retardation upon application of stress to the adhesive layer
can be reduced. For example, when the hydride of the
aromatic vinyl compound-conjugated diene block copoly-
mer is used for forming the adhesive layer, it is preferable to
use a block copolymer in which hydrogenation is effected
upto the aromatic ring portions in order to reduce the
aromatic rings having a high photoelastic coeflicient. The
retardation of the layer portion of the sealing film after
sealing may also be adjusted to be within the above-
mentioned range by, e.g., decreasing the glass transition
temperature of the resin forming the adhesive layer with the
plasticizer and reducing heat stress generated in adhesion.

[0183] The sealing film of the present invention is excel-
lent in barrier property. Specifically, the water vapor pet-
meability of the entire sealing film is preferably equal to or
lower than 1x10~% g/m*-day and more preferably equal to or
lower than 5x10~> g/m>. The above-mentioned water vapor
permeability can be achieved by appropriately selecting the
materials and the thicknesses of the sealing layer and other
layers. Although the lower limit is ideally zero, it is practi-
cally equal to or higher than 1x107° g/m*day.

[0184] It is preferable that the sealing film of the present
invention has low tendency to lose the barrier property
thereof even when it is placed under a high temperature
environment. Specifically, it is preferable that the water
vapor permeability can be retained within the low range as
mentioned above even when the sealing film is left under an
environment of 85° C. for 100 hours. Furthermore, it is
preferable that the amount of outgas generated from the
sealing film is small even when it is placed in a low pressure
environment. The sealing film with such a property has high
barrier property and can preferably maintain the barrier
property even under a high temperature or low pressure
environment, thereby exerting excellent weather resistance.
In particular, reduction in generation amount of water vapor
as the outgas is effective in order to prevent deterioration of
the elements containing the organic component. The sealing
film can be realized by, e.g., using the adhesive layer
containing the hydride of the specific block copolymer
having two or more polymer blocks [A] per molecule and
one or more polymer blocks [B] per molecule.

[0185] The transparency of the sealing film is not particu-
larly limited. However, it is preferable that the sealing film
has a high transparency in order to render the sealing film to
be useful for a portion required to transmit light. In this case,
the total light transmittance of the sealing film is preferably
equal to or higher than 70%, more preferably equal to or
higher than 80%, and particularly preferably equal to or
higher than 90%.

[0186] The haze of the sealing film is not particularly
limited. However, when the sealing film is used for an
optical application that is not particularly intended to diffuse
light, it is generally preferable that the sealing film has a low
haze. In this case, the haze of the sealing film is preferably
equal to or lower than 3.0% and more preferably equal to or
lower than 1.0%.

7. Method for Manufacturing Sealing Film

[0187] The sealing film may be manufactured by, e.g., a
manufacturing method including a step of forming a sealing
layer on at least one surface of the substrate film to obtain
a multilayer film, and a step of stacking the multilayer film
and the adhesive layer and pressure-bonding them with heat.
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[0188] The method for forming the sealing layer on the
surface of the substrate film is as described in the section of
explanation of the sealing layer. The multilayer film includ-
ing the substrate film and the sealing layer may be obtained
by forming the sealing layer on the surface of the substrate
film. The multilayer film is usually obtained as a long-length
film.

[0189] The multilayer film thus obtained is pressure-
bonded with heat to the adhesive layer using, e.g., a pressing
device such as a temperature-controllable pressing roll. In
this case, the surface of the multilayer film at the sealing
layer side is laminated to the adhesive layer. When the
elastomer resin is used as the material for forming the
adhesive layer, the adhesive layer becomes flexible to exert
high adhesiveness during the pressure-bonding with heat.
With the exerted adhesiveness, the adhesive layer adheres to
the multilayer film. Thus, the sealing film including the
substrate film, the sealing layer, and the adhesive layer is
obtained.

[0190] The temperature at which the pressure-bonding
with heat is performed is usually equal to or higher than 70°
C. and preferably equal to or higher than 80° C. Thereby
adhesion of the multilayer film including the substrate film
and the sealing layer and the adhesive layer can be stably
effected. The upper limit of the temperature is usually equal
to or lower than 250° C. and is preferably equal to or lower
than the glass transition temperature of the resin that the
substrate film has. Thereby heat shrinkage and deterioration
of the substrate film during the pressure-bonding with heat
can be prevented.

[0191] The pressure at which the heating and pressure-
bonding are performed is usually equal to or higher than
0.05 MPa. Thereby adhesion of the multilayer film including
the substrate film and the sealing layer to the adhesive layer
can be stably effected. The upper limit of the pressure is
usually equal to or lower than 1.5 MPa and preferably equal
to or lower than 1.0 MPa. Thereby generation of cracks in
the sealing layer due to excessive pressure can be prevented.

8. Applications of Sealing Film

[0192] The sealing film is usually used in an organic
electronic device including an element such as the organic
EL element and the organic semiconductor element, for
sealing the element. Usually, the sealing is performed by a
procedure wherein the sealing film is placed along the
surface of the element with the surface of the sealing film at
the adhesive layer side facing the surface of the element, and
the sealing film is then pressure-bonded to the element at a
specific sealing temperature for sealing. As the sealing film
of the present invention has preferable handling perfor-
mance, wrinkles during the sealing can be prevented. Con-
sequently, sealing can be easily performed with no gap
therebetween. Accordingly, the sealing film can stably pro-
tect components constituting the element from water and
oxygen, thereby maintaining performance of the element for
a long period of time.

[0193] The sealing temperature is usually equal to or
higher than Tg+5° C., preferably equal to or higher than
Tg+10° C., and more preferably equal to or higher than
Tg+20° C. Tg represents the glass transition temperature of
the resin forming the adhesive layer. When the resin forming
the adhesive layer has a plurality of glass transition tem-
peratures, Tg represents the highest glass transition tempera-
ture among them. Retardation of the layer portion provided
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at the sealing layer side relative to the substrate film in the
sealing film after sealing can thereby be adjusted to be
within the above-mentioned desired range. Furthermore, the
adhesive layer is sufficiently flexible at such a temperature
that is higher than the glass transition temperature. The
adhesive layer can therefore make close contact with the
surfaces of the elements with no gap therebetween even
when the surfaces of the elements are not flat, and high
barrier property can thereby be obtained. In particular, when
a display surface of a display device is sealed using the
sealing film, minute irregularities on the display surface can
be reduced to improve visual perception of display. The
upper limit of the sealing temperature is usually equal to or
lower than Tg+150° C., preferably equal to or lower than
Tg+120° C., and more preferably equal to or lower than
Tg+100° C. Orientation relaxation of the substrate film and
heat deterioration of the elements due to heat in sealing can
thereby be prevented.

[0194] Among devices to which the sealing film is
applied, preferable examples thereof may include display
devices such as an organic EL display device and a liquid
crystal display device. These display devices may be a
flexible display device having a screen that can be bent.
Other than the display devices, the sealing film is preferably
applicable to an organic semiconductor device including
organic semiconductor elements. These devices include an
element such as an organic EL element and an organic
semiconductor element as an element for exerting functions
of the devices and further include a sealing film sealing the
element. The devices including the sealing film will be
described hereinbelow referring to embodiments.

8.1. First Embodiment

[0195] FIG. 2 is a vertical sectional view schematically
illustrating an organic EL display device 200 according to a
first embodiment of the present invention. FIG. 3 is a
perspective view schematically illustrating an assembly 210
included in the organic EL display device 200 in the first
embodiment of the present invention.

[0196] As illustrated in FIG. 2, the organic EL device 200
according to the first embodiment of the present invention
includes the assembly 210 formed by constituent compo-
nents such as light emitting elements and a sealing film 220
sealing the light emitting elements included in the assenbly
210.

[0197] As illustrated in FIG. 3, the assembly 210 includes
a substrate plate 211, a large number of first electrode layers
212 formed on an upper surface 211U of the substrate plate
211 in an elongated stripe form, edge cover layers 213
formed on the peripheries of the first electrode layers 212,
light emitting layers 214 provided on the first electrode
layers 212, and second electrode layers 215 provided on the
light emitting layers 214.

[0198] The first electrode layers 212, the light emitting
layers 214, and the second electrode layers 215 constitute
the light emitting elements as the organic EL elements. By
applying electricity to the first electrode layers 212 and the
second electrode layers 215, light emission from the light
emitting layers 214 can be achieved.

[0199] Materials, thicknesses, and manufacturing methods
of components constituting the assembly 210 are not par-
ticularly limited.

[0200] Examples of the material of the substrate plate 211
may include a flexible substrate plate made of transparent
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plastic having flexibility, such as polycarbonate, polyethyl-
ene terephthalate, polyethylene naphthalate, and alicyclic
olefin polymer, and a glass substrate plate made of silica
glass, soda glass, and inorganic alkali glass.

[0201] As the materials for forming the first electrode
layers 212 and the second electrode layers 215, materials
that may be used as electrodes of the organic EL elements
may be appropriately selected for use. Either one of the first
electrode layer 212 and the second electrode layer 215 may
be configured as an anode and the other thereof may be
configured as a cathode. By configuring one of the first
electrode layer 212 and the second electrode layer 215 as a
transparent electrode and the other thereof as a reflection
electrode, light emission passing through the transparent
electrode can be achieved. Alternatively, both the first elec-
trode layer 212 and the second electrode layer 215 may be
configured as the transparent electrodes. Examples of the
material of the transparent electrodes may include a metal
thin film, ITO, 1ZO, and SnO,. Examples of the material of
the reflection electrode layers may include aluminum and
MgAg.

[0202] The light emitting layers 214 that are provided
between the first electrode layers 212 and the second elec-
trode layers 215 are not particularly limited and known ones
may be appropriately selected. The light emitting layer 214
may be formed of one sole layer of one type or of a
combination of layers of a plurality of types to be configured
as a layer emitting light having a desired peak wavelength
such that they are suitable for an application as a light
source.

[0203] Optional layers such as hole injection layers, hole
transport layers, electron transport layers, electron injection
layers, and gas barrier layers may be further provided
between the first electrode layers 212 and the second elec-
trode layers 215, in addition to the light emitting layers 214.
These optional layers may be constituent components of the
light emitting elements.

[0204] Examples of the specific layer structure of each
light emitting element may include a structure of anode/hole
transport layer/light emitting layer/cathode, a structure of
the anode/hole transport layer/light emitting layer/electron
injection layer/cathode, a structure of the anode/hole injec-
tion layer/light emitting layer/cathode, a structure of the
anode’hole injection layer/hole transport layer/light emitting
layer/electron transport layer/electron injection layer/cath-
ode, a structure of the anode/hole transport layer/light emit-
ting layer/electron injection layer/equipotential surface for-
mation layer/hole transport layer/light emitting layer/
electron injection layer/cathode, and a structure of the
anode/hole transport layer/light emitting layer/electron
injection layer/charge generation layer/hole transport layer/
light emitting layer/electron injection layer/cathode. The
light emitting element may include one or more light emit-
ting layers 214 between the anode and the cathode. The light
emitting layer 214 may include a multilayer body having a
plurality of layers with different emission colors, and may
also include a mixed layer of a certain pigment layer that is
doped with different pigments. Examples of the material
forming the light emitting layer 214 may include polypara-
phenylene vinylene-based materials, polyfluorene-based
materials, and polyvinyl carbazole-based materials.
Examples of the material of the hole injection layer and the
hole transport layer may include phthalocyanine-based
materials, arylamine-based materials, and polythiophene-
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based materials. Examples of the material of the electron
injection layer and the electron transport layer may include
aluminum complexes and lithium fluoride. Examples of the
material of the equipotential surface formation layer and the
charge generation layer may include transparent electrodes
made of ITO, 1ZO, SnO,, and the like, and metal thin films
made of Ag, Al, and the like.

[0205] The first electrode layers 212, the light emitting
layers 214, the second electrode layers 215, and other
optional layers constituting the light emitting elements may
be provided by sequentially laminating them on the substrate
plate 211. The thickness of each layer may be set to 10 nm
to 1,000 nm.

[0206] The assembly 210 may further include optional
constituent components such as wirings for applying elec-
tricity to the first electrode layers 212 and the second
electrode layers 215.

[0207] As illustrated in FIG. 2, the sealing film 220
includes a substrate film 221, a sealing layer 222, and an
adhesive layer 223 in this order from the side farther from
the assembly 210, and is bonded to an upper surface 210U
of the assembly 210 with adhesion force of the adhesive
layer 223. With this embodiment, explained is an example
wherein the adhesive layer 223 containing the hydride of the
specific block copolymer having two or more polymer
blocks [A] per molecule and one or more polymer blocks [B]
per molecule is used. The retardation of the substrate film
221 is approximately zero and the retardation of the layer
portion 224 formed of the sealing layer 222 and the adhesive
layer 223 in the sealing film 220 is equal to or smaller than
20 nm.

[0208] With this structure, in the organic EL display
device 200 according to the first embodiment of the present
invention, the sealing film 220 seals the light emitting
elements including the light emitting layers 214. In addition,
the amount of outgas such as water vapor, a solvent, and a
residual monomer generated from the sealing film 220 is
small. Therefore, preferable sealing is achieved to enhance
performance of the organic EL display device 200 such as
the lifetime thereof.

[0209] In addition, deformation capability of the adhesive
layer 223 of the sealing film 220 covers irregularities of the
surface 210U of the assembly 210. As a result, strength of
the organic EL display device 200 can be enhanced.
[0210] Furthermore, the retardation of the substrate film
221, the sealing layer 222, and the adhesive layer 223 of the
substrate film 221 is small, which reduces tendency to cause
unintended change on a polarization state of light when the
light from the light emitting layers 214 passes through the
sealing film 220. With this configuration, display perfor-
mance such as color and brightness can be controlled
appropriately, thereby providing high display quality.
[0211] The organic EL display device 200 may be manu-
factured by, e.g., pressure-bonding the sealing film 220 to
the assembly 210. The sealing film 220 has a high tensile
elastic modulus and preferable handling performance. The
sealing film 220 is therefore less prone to have wrinkles in
the pressure bonding and is provided to make close contact
with the entire surface 210U of the assembly 210. Therefore,
the sealing film 220 can stably prevent deterioration of all
the light emitting elements that the organic EL display
device 200 includes, to thereby prevent generation of dark
spots. The dark spots are regions appearing dark that are
generated when the organic material of the light emitting
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elements is deteriorated and some light emitting elements
cannot emit light in the organic EL display device 200.

8.2. Second Embodiment

[0212] FIG. 4 is a vertical sectional view schematically
illustrating an organic EL display device 300 according to a
second embodiment of the present invention. Among con-
stituent components of the organic EL display device 300
according to the second embodiment, those that are the same
as the constituent components of the organic EL display
device 200 according to the first embodiment are denoted by
the same reference numerals as those for the organic EL
display device 200 according to the first embodiment.

[0213] As illustrated in FIG. 4, the organic EL display
device 300 according to the second embodiment of the
present invention includes an anti-reflective film 310 formed
by a circularly polarizing plate on a surface 220U of the
sealing film 220 at the opposite side to the assembly 210.
The anti-reflective film 310 includes a linearly polarizing
plate 311 and a quarter wavelength plate 312 in this order
from the side farther from the sealing film 220. The organic
EL display device 300 according to the second embodiment
of the present invention has the same constitution as that of
the organic EL display device 200 according to the first
embodiment other than the above-mentioned matters.

[0214] When natural light [ that is unpolarized light is
incident on the organic EL display device 300 having this
constitution, light L1 as a linear polarization component
having the oscillation direction parallel with a transmission
axis of the linearly polarizing plate 311 passes through the
linearly polarizing plate 311 and the linearly polarizing plate
311 absorbs light other than the light L1. The light .1 that
has passed through the linearly polarizing plate 311 then
passes through the quarter wavelength plate 312 and is
converted from the linearly polarized light into circularly
polarized light. Then, the light .1 passes through the sealing
film 220, and is reflected by the surface 210U of the
assembly 210. Thereafter, the light 1 further passes through
the sealing film 220, and then passes through the quarter
wavelength plate 312 again and is converted into linearly
polarized light. After that, the light L1 is incident on the
linearly polarizing plate 311. In this case, as the retardation
of the substrate film 221 of the sealing film 220 is approxi-
mately zero and the retardation of the layer portion 224
formed by the sealing layer 222 and the adhesive layer 223
of the sealing film 220 is equal to or smaller than 20 nm, the
polarization state of the light 1.1 that has passed through the
linearly polarizing plate 311 does not therefore change
largely when it passes through the sealing film 220. That is,
the light L1 is incident on the linearly polarizing plate 311
in a state of including almost no linearly polarized light
having the oscillation direction parallel with the transmis-
sion axis of the linearly polarizing plate 311 and the linearly
polarizing plate 311 absorbs most of the light L1. Accord-
ingly, the anti-reflective film 310 can prevent reflection of
the external light L. Thus, the sealing film 220 in the
embodiment can perform sealing without inhibiting the
reflection prevention function by the anti-reflective film 310.

[0215] Moreover, the organic EL display device 300
according to this embodiment can provide the same advan-
tages as those of the organic EL display device 200 accord-
ing to the first embodiment.
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8.3. Third Embodiment

[0216] FIG. 5 is a vertical sectional view schematically
illustrating an organic EL display device 400 according to a
third embodiment of the present invention. Among constitu-
ent components of the organic EL display device 400
according to the third embodiment, those that are the same
as the constituent components of the organic EL display
devices 200 and 300 according to the first embodiment and
the second embodiment are denoted by the same reference
numerals as those for the organic EL display devices 200 and
300 according to the first embodiment and the second
embodiment.

[0217] As illustrated in FIG. 5, the organic EL display
device 400 according to the third embodiment of the present
invention includes a sealing film 420 in place of the sealing
film 220. The sealing film 420 has the same constitution as
that of the sealing film 220 according to the first embodiment
except that the sealing film 420 includes, in place of the
substrate film 221, a substrate film 421 capable of function-
ing as a quarter wavelength plate. The organic EL display
device 400 also includes the linearly polarizing plate 311 on
a surface 420U of the sealing film 420 at the opposite side
to the assembly 210, and the combination of the linearly
polarizing plate 311 and the substrate film 421 constitutes an
anti-reflective film formed of a circularly polarizing plate.
The organic EL display device 400 according to the third
embodiment of the present invention has the same consti-
tution as that of the organic EL display device 200 according
to the first embodiment other than the above-mentioned
matters.

[0218] In the organic EL display device 400 having this
constitution, the anti-reflective film constituted by the com-
bination of the linearly polarizing plate 311 and the substrate
film 421 can prevent reflection of the external light L. in the
same manner as the organic EL display device 300 accord-
ing to the second embodiment. Furthermore, a quarter
wavelength plate is not required to be additionally prepared
because the substrate film 421 of the sealing film 420
functions as the quarter wavelength plate of the anti-reflec-
tive film. The thickness of the organic EL display device 400
can therefore be reduced.

[0219] The organic EL display device 400 according to
this embodiment can provide the same advantages as those
of the organic EL display devices 200 and 300 according to
the first and the second embodiments.

8.4. Fourth Embodiment

[0220] FIG. 6 is a vertical sectional view schematically
illustrating an organic EL display device 500 according to a
fourth embodiment of the present invention. Among con-
stituent components of the organic EL display device 500
according to the fourth embodiment, those that are the same
as the constituent components of the organic EL display
devices 200, 300 and 400 according to the first embodiment
to the third embodiment are denoted by the same reference
numerals as those for the organic EL display devices 200,
300 and 400 according to the first embodiment to the third
embodiment.

[0221] As illustrated in FIG. 6, the organic EL display
device 500 according to the fourth embodiment of the
present invention has the same constitution as that of the
organic EL display device 200 according to the first embodi-



US 2016/0343970 A1l

ment except that a temporary sealing layer 510 is provided
between the assembly 210 and the sealing film 220.
[0222] The temporary sealing layer 510 is a layer provided
on the upper surface 210U of the assembly 210. Examples
of the material thereof may include a material containing
silicon such as SiN and SiO. The thickness of the temporary
sealing layer 510 may be set to approximately 0.2 um to 1
pm.

[0223] The temporary sealing layer 510 may be formed by,
e.g., a film formation method such as vapor deposition under
a reduced pressure environment that is same as that for the
light emitting layers 214 and the second electrode layers
215. Accordingly, the light emitting layers 214, the second
electrode layers 215, and the temporary sealing layer 510 are
continuously provided under the reduced pressure environ-
ment, thereby effectively preventing deterioration of the
light emitting layers 214. Furthermore, by sealing them with
the sealing film 220 after being taken out of the reduced
pressure environment, firm sealing capable of withstanding
using environment of the organic EL display device 500 can
be formed. Accordingly, the organic EL display device 500
that causes less deterioration of the light emitting elements
in manufacturing and retains this state for a long period of
time even under the using environment can be obtained.
[0224] Moreover, the organic EL display device 500
according to this embodiment can provide the same advan-
tages as those of the organic EL display device 200 accord-
ing to the first embodiment.

8.5. Fifth Embodiment

[0225] FIG. 7 is a vertical sectional view schematically
illustrating an organic EL display device 600 according to a
fifth embodiment of the present invention. Among constitu-
ent components of the organic EL display device 600
according to the fifth embodiment, those that are the same as
the constituent components of the organic EL display
devices 200, 300, 400 and 500 according to the first embodi-
ment to the fourth embodiment are denoted by the same
reference numerals as those for the organic EL display
devices 200, 300, 400 and 500 according to the first embodi-
ment to the fourth embodiment.

[0226] As illustrated in FIG. 7, the organic EL display
device 600 according to the fifth embodiment of the present
invention has the same constitution as that of the organic EL
display device 200 according to the first embodiment except
that the temporary sealing layer 510 and an absorbent layer
610 are provided between the assembly 210 and the sealing
film 220.

[0227] The absorbent layer 610 is a layer provided on an
upper surface 510U of the temporary sealing layer 510.
Examples of the material thereof may include an organic
aluminum complex. The thickness of the absorbent layer
610 may be set to approximately 0.1 um to 1 um.

[0228] By the provision of the absorbent layer 610, still
more firm sealing can be achieved. For example, the absor-
bent layer 610 can absorb the outgas that can be slightly
emitted from the sealing film 220, thereby further preventing
deterioration of the layers such as the light emitting layers
214.

[0229] Moreover, the organic EL display device 600
according to this embodiment can provide the same advan-
tages as those of the organic EL display devices 200 and 500
according to the first embodiment and the fourth embodi-
ment.
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8.6. Sixth Embodiment

[0230] FIG. 8 is a vertical sectional view schematically
illustrating an organic semiconductor device 700 according
to a sixth embodiment of the present invention. Among
constituent components of the organic semiconductor device
700 according to the sixth embodiment, those that are the
same as the constituent components of the organic EL
display devices 200, 300, 400, 500 and 600 according to the
first embodiment to the fifth embodiment are denoted by the
same reference numerals as those for the organic EL display
devices 200, 300, 400, 500 and 600 according to the first
embodiment to the fifth embodiment.

[0231] As illustrated in FIG. 8, the organic semiconductor
device 700 according to the sixth embodiment of the present
invention includes an assenibly 710 and the sealing film 220
provided on an upper surface 710U of the assembly 710. The
assembly 710 includes a substrate plate 711, a gate electrode
712 provided on the upper surface of the substrate plate 711,
a gate electrode insulating layer 713 provided on the upper
surfaces of the substrate plate 711 and the gate electrode
712, and a semiconductor layer 716, a source electrode 714,
and a drain electrode 715 provided on the upper surface of
the gate electrode insulating layer 713. Materials, thick-
nesses, and manufacturing methods of components consti-
tuting the organic semiconductor device 700 are not par-
ticularly limited and known ones may be employed.

[0232] Examples of the material of the substrate plate 711
may include a flexible substrate plate made of plastic having
flexibility, such as polycarbonate, polyimide, polyethylene
terephthalate, polyethylene naphthalate, and an alicyclic
olefin polymer, a glass substrate plate made of silica glass,
soda glass, and inorganic alkali glass, and a silicon substrate
plate made of silicon wafer.

[0233] The gate electrode 712 may be made of, e.g., an
electroconductive material. Examples of the electroconduc-
tive material may include platinum, gold, silver, nickel,
chrome, copper, iron, tin, antimony lead, tantalum, indium,
palladium, tellurium, rhenium, iridium, aluminum, ruthe-
nium, germanium, molybdenum, tungsten, antimony tin
oxide, indium tin oxide (ITO), fluorine-doped zinc oxide,
zine, carbon, graphite, glassy carbon, a silver paste and a
carbon paste, lithium, beryllium, magnesium, potassium,
calcium, scandium, titanium, manganese, zirconium, gal-
lium, niobium, sodium, a sodium-potassium alloy, a mag-
nesium/copper mixture, a magnesium/silver mixture, a mag-
nesium/aluminum mixture, a magnesium/indium mixture,
an aluminum/aluminum oxide mixture, and a lithium/alu-
minum mixture. An electroconductive polymer having
improved electroconductivity by doping or the like may also
be used. Examples of the electroconductive polymer may
include electroconductive polyaniline, electroconductive
polypyrrole, and electroconductive  polythiophene.
Examples of the electroconductive polythiophene may
include a complex of polyethylenedioxythiophene and poly-
styrenesulfonic acid. Among them, chrome and molybde-
num are preferable and chrome is more preferable. One type
thereof may be solely used, and two or more types thereof
may also be used in combination at any ratio.

[0234] The gate electrode 712 may be formed in a prede-
termined pattern on the substrate plate 711 by forming the
above-mentioned electroconductive material on the sub-
strate plate 711 by a sputtering method or the like, and then
performing etching processing.
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[0235] As the material of the gate insulating film 713, a
material having sealing property, humidity resistance, insu-
lation property, and chemical resistance is preferable. Spe-
cific examples of the material of the gate insulating film 713
may include thermoplastic resin such as polyimide, polyes-
ter, polyethylene naphthalate, polycarbonate, polyethylene,
polyethylene terephthalate, and polyethersulfone. One type
thereof may be solely used, and two or more types thereof
may also be used in combination at any ratio. Furthermore,
a resin that is the same as that for the adhesive layer 223 of
the sealing film 220 may also be used.

[0236] The semiconductor layer 716 may be formed with,
e.g., an organic semiconductor. Examples of the organic
semiconductor for, e.g., p channel-type semiconductors may
include small molecule semiconductors such as pentacene,
naphthacene, thiophene oligomers, perylene, and c.-sexiphe-
nyl, and derivatives thereof, naphthalene, anthracene, and
rubrene, and derivatives thereof, coronene and derivatives
thereof, and metal-containing/metal-free phthalocyanine
and derivatives thereof, and macromolecular semiconduc-
tors such as thiophene- and fluorene-based polyalkylthio-
phene, and polyalkylfluorene and derivatives thereof. One
type thereof may be solely used, and two or more types
thereof may also be used in combination at any ratio.
[0237] The semiconductor layer 716 may be formed by
forming the above-mentioned organic semiconductor on the
gate insulating film 713 by a coating method, a CVD
method, or the like, and then, patterning it to give a
predetermined pattern shape.

[0238] The source electrode 714 and the drain electrode
715 may be made of an electroconductive material. As the
electroconductive material, e.g., the material that is the same
as that for the above-mentioned gate electrode 712 may be
used. The source electrode 714 and the drain electrode 715
may be formed in predetermined patterns on the semicon-
ductor layer 716 by forming the above-mentioned electro-
conductive material on the semiconductor layer 716 by a
sputtering method or the like, and then performing etching
processing.

[0239] InFIG. 8, as the organic semiconductor device 700
includes the sealing film 220 provided on the upper surface
710U of the assembly 710, sealing of the semiconductor
layer 716, the source electrode 714, and the drain electrode
715 is achieved by the gate electrode insulating layer 713
and the sealing film 220. In addition, the amount of outgas
such as water vapor, a solvent, and a residual monomer
generated from the sealing film 220 is small. Therefore,
preferable sealing is provided to enhance performance of the
organic semiconductor device 700 such as the lifetime
thereof.

[0240] In addition, deformation capability of the adhesive
layer 223 of the sealing film 220 covers irregularities of the
surface 710U of the assembly 710. As a result, strength of
the organic EL display device 700 can be enhanced.

EXAMPLES

[0241] Hereinbelow, the present invention will be
described in detail referring to Examples. However, the
present invention is not limited to the following Examples
and may be subject to any modification for implementation
in a range without departing from the scope of the present
invention and equivalents thereto.

[0242] Unless otherwise specified, “%” and “part” that
represent amounts in the following description are on a
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weight basis. Unless otherwise specified, the operations that
will be described hereinbelow were performed under the
conditions at a room temperature and at a normal pressure.

[0243] [Measurement Method]
[0244] (1. Method for Measuring Tensile Elastic Modulus)
[0245] The tensile elastic modulus of the film was mea-

sured in accordance with JISK7162. In this measurement, a
distance between evaluation points was set to 25 mm, a
tensile speed was set to 50 mm/min, and a measurement
temperature was set to 23° C.

[0246] (2. Method for Measuring Retardation])

[0247] The retardation of the layer portion of the film was
measured at a wavelength of 550 nm using an automatic
birefringence meter (“KOBRA-21” manufactured by Oji
Scientific Instruments Co., Ltd.).

Manufacturing Example 1

Structural Body Including Organic EL Elements

[0248] FIG. 9 is a vertical sectional view schematically
illustrating a structural body 800 produced in Examples and
Comparative Examples of the present invention. The con-
stitution of the structural body 800 including the organic EL
elements that was produced in Examples and Comparative
Examples was as schematically illustrated in FIG. 9.
[0249] On an upper surface 211U of a substrate plate 211
made of glass having light transmissivity, an aluminum layer
was formed by vapor deposition (under reduced pressure of
1x107* Pa). The aluminum layer was trimmed by photoli-
thography to be in a shape of stripes each having a thickness
of 0.05 pm, a width of 500 and a length of 10 mm. Thus,
anodes as first electrode layers (reflection electrodes) 212
were formed.

[0250] Then application of a photoresist (“ZWD6216”
manufactured by ZEON Corporation) and photolithography
were performed to form edge cover layers 213 each having
a thickness of 1.0 pm on the peripheries of the anodes.
[0251] Subsequently, NPB (4.4'-bis[N-(1-naphthyl)-N-
phenylamino|biphenyl) was deposited by vapor deposition
on the anodes to form hole transport layers (not illustrated)
each having a thickness of 40 nm.

[0252] Subsequently, ADS082  (4,4-bis(diphenylvi-
nylene)-biphenyl) as a blue light-emitting material was
deposited by vapor deposition on the hole transport layers to
form light emitting layers 214 that are capable of emitting
blue light each having a thickness of 0.05 pm.

[0253] Subsequently,  tris(8-hydroxyquinolinato)alumi-
num (Alg3) was deposited by vapor deposition to form
electron transport layers (not illustrated) each having a
thickness of 0.05 pm.

[0254] Subsequently, LiF was deposited by vapor deposi-
tion on the electron transport layers to form buffer layers
(not illustrated) each having a thickness of 0.5 nm.

[0255] Subsequently, ITO was deposited by vapor depo-
sition on the buffer layers to form cathodes (transparent
electrodes) each having a thickness of 0.25 um as second
electrode layers 215. An assembly 210 was thereby
obtained.

[0256] Subsequently. SiN was deposited on the upper
surface 210U of the assembly 210 to cover the entirety of the
formed layers and the substrate plate. With this deposition,
a temporary sealing layer 510 having a thickness of 0.2 pm
was formed.
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[0257] The deposition of the hole transport layers to the
temporary sealing layer were subsequently performed while
maintaining the condition of the pressure of 1x10™* Pa to
1x107° Pa.

[0258] Then, the surface of the temporary sealing layer
510 was coated with absorbent compound (“OleDry-F”
manufactured by FUTABA CORPORATION) and was
baked at 100° C. to form an absorbent layer 610 having a
thickness of 0.5 um.

[0259] With the above-mentioned operations, the struc-
tural body 800 including the assembly 210, the temporary
sealing layer 510, and the absorbent layer 610 in this order
was produced.

Manufacturing Example 2

Manufacturing of Sealing Resin

[0260] A block copolymer having a triblock structure in
which polymer blocks [A] bonded to both ends of a polymer
block [B] was manufactured using styrene as an aromatic
vinyl compound and using isoprene as a linear conjugated
diene compound with the following procedures.

[0261] In a reactor vessel equipped with a stirring device
in which an inner portion was sufficiently purged with
nitrogen, 256 parts of anhydrous cyclohexane, 25.0 parts of
anhydrous styrene, and 0.615 part of n-dibutyl ether were
placed. 1.35 parts of n-butyllithium (15%-cyclohexane solu-
tion) was added thereto while stirring the mixture at 60° C.
to initiate polymerization. Reaction was continued at 60° C.
for 60 minutes while the mixture was stirred. The polym-
erization conversion rate at this time point was 99.5% (the
polymerization conversion rate was measured by the gas
chromatography. The same holds true for the following.).
[0262] Thereafter, 50.0 parts of anhydrous isoprene was
added and the resultant mixture was continuously stirred at
the same temperature for 30 minutes. The polymerization
conversion rate at this time point was 99%.

[0263] After that, 25.0 parts of anhydrous styrene was
further added and the resultant mixture was stirred at the
same temperature for 60 minutes. The polymerization con-
version rate at this time point was approximately 100%.
[0264] Then, 0.5 part of isopropyl alcohol was added to
the reaction solution to terminate the reaction, to thereby
obtain a solution (i) containing a block copolymer.

[0265] The weight-average molecular weight (Mw) of the
block copolymer in the solution (i) thus obtained was 44,900
and the molecular weight distribution (Mw/Mn) thereof was
1.03.

[0266] Subsequently, the solution (i) was transferred to a
pressure-resistant reactor vessel equipped with a stirring
device. 4.0 parts of a silica-alumina-carrying nickel catalyst
(E22U, nickel carried amount 60%: manufactured by JGC
Catalysts and Chemicals Ltd.) as a hydrogenation catalyst
and 350 parts of anhydrous cyclohexane were added thereto
and mixed. An inner portion of the reactor vessel was purged
with hydrogen gas and hydrogen was further supplied
thereto while the solution was stirred. The hydrogenation
reaction was performed at a temperature of 170° C. and at
a pressure of 4.5 MPa for 6 hours to hydrogenate the block
copolymer. With this process, a solution (iii) containing a
hydride (ii) of the block copolymer was obtained. The
weight-average molecular weight (Mw) of the hydride (ii) in
the solution (iii) was 45,100 and the molecular weight
distribution (Mw/Mn) thereof was 1.04.
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[0267] After completion of the hydrogenation reaction, the
solution (iii) was filtrated to remove the hydrogenation
catalyst. Thereafter, 1.0 part of a xylene solution in which
0.1 part of 6-[3-(3-t-butyl-4-hydroxy-5-methylphenyl)
propoxy]-2,4,8,10-tetrakis-t-butyldibenzo[d,f][1.3.2]dioxa-
phosphepin (“SUMILIZER (registered trademark) GP”
manufactured by Sumitomo Chemical Company, Limited.
This will be referred to hereinbelow as “antioxidant A”) as
a phosphorus-based antioxidant was dissolved was added to
and dissolved in the filtrated solution (iii). to thereby obtain
a solution (iv).

[0268] Then, the solution (iv) was filtrated through a Zeta
Plus (registered trademark) filter 30H (manufactured by
CUNO, Inc. pore diameter of 0.5 um to 1 pm) and was
further filtrated through another filter (pore diameter of 0.4
wm, manufactured by NICHIDAI CORPORATION) made
of a metal fiber sequentially to remove minute solid con-
tents. Cyclohexane, xylene, and other volatile components
as solvents were removed from the filtrated solution (iv) at
a temperature of 260° C. and a pressure of equal to or lower
than 0.001 MPa using a cylindrical concentration/drying
machine (product name “Kontro” manufactured by Hitachi,
Ltd.). Then, the solid content was extruded into a strand
form in a melted state from a die directly connected to the
cylindrical concentration/drying machine, was cooled, and
was cut by a pelletizer to obtain 85 parts of pellets (v) of
sealing resin containing the hydride of the block copolymer
and the antioxidant A. The weight-average molecular weight
(Mw) of the hydride of the block copolymer in the pellets (v)
thus obtained was 45,000 and the molecular weight distri-
bution (Mw/Mn) thereof was 1.08. The hydrogenation rate
thereof was 99.9%.

Manufacturing Example 3

Manufacturing of Film (1) as Adhesive Layer

[0269] 2.0 parts of vinyl trimethoxysilane and 0.2 part of
di-t-butyl peroxide were added to 100 parts of the pellets (v)
obtained in Manufacturing Example 2 to obtain a mixture.
The mixture was kneaded at a barrel temperature of 210° C.
for retention time of 80 seconds to 90 seconds using a
twin-screw extruder. The kneaded mixture was extruded and
molded by a pelletizer to obtain pellets (vi). The glass
transition temperature Tg of the pellets (vi) was evaluated at
a tan & peak of a dynamic viscoelasticity measuring device.
The glass transition temperatures Tg thereof were -50° C.
and 125° C.

[0270] The pellets (vi) were single-screw extrusion-
molded at a barrel temperature of 200° C. to obtain a film (1)
having a thickness of 50 pm as a film to be used as an
adhesive layer.

Manufacturing Example 4

Manufacturing of Film (2) as Adhesive Layer

[0271] A film (2) having a thickness of 30 pm was
obtained as a film to be used as an adhesive layer in the same
manner as Manufacturing Example 3 except that the thick-
ness was changed.

Manufacturing Example 5

Manufacturing of Film (3) as Adhesive Layer

[0272] 100 parts by weight of the pellets (vi) obtained in
Manufacturing Example 3 were charged in a twin-screw
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extruder (product name “TEM37BS” manufactured by
TOSHIBA MACHINE CO., LTD.) including a side feeder
capable of adding liquid and were extruded at a resin
temperature of 190° C. During the extrusion, polyisobutene
(product name “Nisseki Polybutene [V-100”, number-aver-
age molecular weight of 500, manufactured by JX Nippon
0il & Energy Corporation) as a plasticizer was continuously
added from the side feeder such that a ratio of the plasticizer
was 10 parts by weight with respect to 100 parts by weight
of the pellets (vi). The extrusion was performed such that the
product was in a strand form. The extruded resin was cooled
with the air, and then cut by a pelletizer to obtain pellets
(vii). The glass transition temperature Tg of the pellets (vii)
was evaluated at a tan  peak of a dynamic viscoelasticity
measuring device. The glass transition temperatures Tg
thereof were —40° C. and 99° C.

[0273] The pellets (vii) were single-screw extrusion-
molded at a barrel temperature of 180° C. to obtain a film (3)
having a thickness of 50 um as a film to be used as an
adhesive layer.

Manufacturing Example 6

Manufacturing of Film (4) as Adhesive Layer

[0274] A film (4) having a thickness of 80 pm was
obtained as a film to be used as an adhesive layer in the same
manner as Manufacturing Example 3 except that the thick-
ness was changed.

Manufacturing Example 7

Manufacturing of Film (5) as Adhesive Layer

[0275] A film (5) having a thickness of 50 pm was
obtained as a film to be used as an adhesive layer in the same
manner as Manufacturing Example 3 except that the pellets
(v) as the sealing resin obtained in Manufacturing Example
2 were used in place of the pellets (vi).

Manufacturing Example 8

Manufacturing of Film (6) as Adhesive Layer

[0276] A film (6) having a thickness of 180 wum was
obtained as a film to be used as an adhesive layer in the same
manner as Manufacturing Example 3 except that the pellets
(v) as the sealing resin obtained in Manufacturing Example
2 were used in place of the pellets (vi) and that the thickness
was changed.

Example 1

1-1. Manufacturing of Sealing Film

[0277] A roll-form alicyclic polyolefin resin film (film
containing a norbornene polymer, “ZEONOR film ZF16”
manufactured by ZEON Corporation, thickness 60 pm,
retardation 2 nm) was prepared as a substrate film. On one
surface of the substrate film, a SiN film having a thickness
of 200 nm was formed as the sealing layer by using a
sputtering apparatus to obtain a multilayer film (5). A part of
the multilayer film (5) was cut out and the water vapor
permeability of the film was measured. It was found to be
4x1072 g/m*-day.

[0278] The film (1) manufactured in Manufacturing
Example 3 was prepared as the adhesive layer. The film (1)
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was a film formed by a styrene-isoprene-styrene copolymer.
The above-mentioned styrene-isoprene-styrene copolymer
was a polymer prepared by hydrogenating an aromatic vinyl
compound-conjugated diene block copolymer produced
using styrene as the aromatic vinyl compound and using
isoprene as the linear conjugated diene compound and
further modifying it with alkoxysilane, and had a triblock
structure in which the polymer blocks [A] bonded to both
ends of the polymer block [B]. The weight-average molecu-
lar weight (Mw) of the styrene-isoprene-styrene copolymer
was 45,000, the ratio “wA/wB” of the weight fractions of the
polymer blocks was 50/50, and the ratio “Mw(Al)Mw
(A2)” of the weight-average molecular weight of the poly-
mer blocks [A] was 1.08. Furthermore, the hydrogenation
rate was 99.9% and the styrene-isoprene-styrene copolymer
had the glass transition temperatures of -50° C. and 125° C.

[0279] The above-mentioned film (1) was placed on the
surface of the above-mentioned multilayer film (5) at the
sealing layer side. The multilayer film (5) and the film (1)
were conveyed in the lengthwise direction while being
interposed between a pair of opposing resin rolls from both
sides for giving pressure. In this operation, the temperature
of the resin rolls was adjusted to 150° C. The line speed in
conveyance was set to 0.3 m/min. Furthermore, the pressure
by the resin rolls was set to 0.1 MPa. With these processes,
the sealing film (5) and the film (1) were pressure-bonded to
obtain a sealing film (6) having a thickness of 110 um that
had a layer structure of the substrate film, the sealing layer,
and the film (1).

1-2. Evaluation of Sealing Film

[0280] The tensile elastic modulus of the sealing film (6)
was measured.
[0281] The handling performance was evaluated by taking

the sealing film (6) on an evaluator’s hand. The sealing film
(6) had sufficient stiffness and the handling performance
thereof was preferable.

[0282] Furthermore, the sealing film (6) was attached to a
glass with the conditions for adhesion that are the same as
those for adhesion to the structural body, which will be
described later, and the retardation of the sealing film (6)
was measured. With the measurement, a value of the retar-
dation of the layer portion formed by the sealing layer and
the film (1) in the sealing film (6) after sealing was obtained.
The layer portion formed by the sealing layer and the film
(1) is the layer portion provided at the sealing layer side
relative to the substrate film.

1-3. Manufacturing and Evaluation of Organic EL.
Device

[0283] The surface of the above-mentioned sealing film
(6) was pressure-bonded at the film (1) side to the surface of
the absorbent layer 610 of the structural body 800 as
illustrated in FIG. 9 obtained in Manufacturing Example 1
at a sealing temperature of 150° C. while applying pressure
of 0.1 MPa thereto for effecting heat sealing. With this
pressure application, as illustrated in FIG. 7, an organic EL
device 600 capable of emitting blue light and including the
assembly 210, the temporary sealing layer 510, the absor-
bent layer 610, the adhesive layer 223 formed by the film
(1), the sealing layer 222, and the substrate film 221 was
obtained.
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[0284] Electricity was applied to the organic EL device
thus obtained, and lighting thereof with no problem was
confirmed.

[0285] Thereafter, the organic EL device was subjected to
heat processing at 85° C. for 300 hours in a non-lighting
state. After that, the organic EL device was returned to room
temperature, and electricity was again applied. Then, pres-
ence of dark spots on the light emitting surface was
observed.

1-4. Evaluation when Combined with
Anti-Reflective Film

[0286] A circularly polarizing plate having a combination
of a linearly polarizing plate made of polyvinyl alcohol to
which iodine was adsorbed and a quarter A plate was
prepared. The circularly polarizing plate as an anti-reflective
film was bonded to the sealing film (6) of the above-
mentioned organic EL. device such that the quarter wave-
length plate faced the sealing agent. Thereafter, image
reflection of the external light on the surface to which the
circularly polarizing plate was bonded was observed under
lighting with a fluorescent lamp for checking presence of
image reflection.

Example 2

[0287] The film (2) manufactured in Manufacturing
Example 4 was used as the adhesive layer in place of the film
(1) manufactured in Manufacturing Example 3.

[0288] Manufacturing and evaluation of the sealing film
and the organic EL device were performed in the same
manner as Example 1 other than the above-mentioned
matter.

Example 3

[0289] The film (3) manufactured in Manufacturing
Example 5 was used as the adhesive layer in place of the film
(1) manufactured in Manufacturing Example 3.

[0290] The sealing temperature when the organic EL
device was manufactured was changed from 150° C. to 125°
C.

[0291] Manufacturing and evaluation of the sealing film
and the organic EL. device were performed in the same
manner as Example 1 other than the above-mentioned
matters.

Example 4

[0292] The film (5) manufactured in Manufacturing
Example 7 was used as the adhesive layer in place of the film
(1) manufactured in Manufacturing Example 3.

[0293] Manufacturing and evaluation of the sealing film
and the organic EL. device were performed in the same
manner as Example 1 other than the above-mentioned
matter.

Example 5

[0294] The film (6) manufactured in Manufacturing
Fxample 8 was used as the adhesive layer in place of the film
(1) manufactured in Manufacturing Example 3.

[0295] Manufacturing and evaluation of the sealing film
and the organic EL device were performed in the same
manner as Example 1 other than the above-mentioned
matter.
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Example 6

[0296] A polymethyl methacrylate resin (“ACRYPET
VHO001” manufactured by MITSUBISHI RAYON CO.,
LTD.) was dried, and then single-screw extrusion-molded at
a barrel temperature of 230° C., to obtain a resin film having
a thickness of 150 The resin film was used as the substrate
film in place of the alicyclic polyolefin resin film.

[0297] Furthermore, the film (2) manufactured in Manu-
facturing Example 4 was used as the adhesive layer in place
of the film (1) manufactured in Manufacturing Example 3.

[0298] Manufacturing and evaluation of the sealing film
and the organic EL device were performed in the same
manner as Example 1 other than the above-mentioned
matters.

Comparative Example 1

[0299] An alicyclic polyolefin resin film (film containing
anorbornene polymer, “ZEONOR film ZF16” manufactured
by ZEON Corporation, thickness 20 pum, retardation 1 nm)
was used as the substrate film.

[0300] The film (4) manufactured in Manufacturing
Example 6 was used as the adhesive layer in place of the film
(1) manufactured in Manufacturing Example 3.

[0301] Manufacturing and evaluation of the sealing film
and the organic EL device were performed in the same
manner as Example 1 other than the above-mentioned
matters.

Reference Example 1

[0302] The sealing temperature when the organic EL
device was manufactured was changed from 150° C. to 133°
C.

[0303] Manufacturing and evaluation of the sealing film
and the organic EL device were performed in the same
manner as Example 1 other than the above-mentioned
matter.

[0304] [Results]
[0305] The results of FExamples and Comparative
Examples are indicated in the following Table 1 and Table

2. In Table 1 and Table 2, meanings of abbreviations are as
follows.

[0306] “ZNR™: alicyclic olefin resin film

[0307] “HSIS(N)” film formed with a silane-modified
hydrogenated styrene-isoprene-styrene copolymer

[0308] “HSIS(LowT)”: film formed with a styrene-iso-
prene-styrene copolymer containing a plasticizer

[0309] “HSIS(NS)”: film formed with a hydrogenated
styrene-isoprene-styrene copolymer

[0310] “PMMA”: film formed with polymethylmethacry-
late resin
[0311] *“Re”: retardation of a layer portion provided at the

sealing layer side relative to the substrate film in the sealing
film

[0312] “Dark spot”: dark spot on the light emitting surface
of the organic EL device after heat processing

[0313] “Image reflection™ image reflection when the anti-
reflective film is provided on the sealing film of the organic
EL device
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TABLE 1

[Results of Examples 1 to 4]

Ex. 1 Ex. 2 Ex. 3 Ex. 4
Substrate Type ZNR ZNR ZNR ZNR
film Thickness 60 pm 60 um 60 um 60 um
Sealing Type SiN SiN SiN SiN
layer Thickness 0.2 um 0.2 um 0.2 um 0.2 um
Adhesive Type HSIS HSIS HSIS HSIS
layer ™) (N) (LowT) (NS)
Thickness 50 pm 30 pum 50 um 50 pum
Sealing 150° C.  150° C. 125° C. 150° C.
temperature
Tensile (MPa) 1488 1685 1443 1510
elastic
modulus
Re (nm) 10 7 9 12
Dark spots No No No No
Image No No No No
reflection
TABLE 2
[Results of Examples 5 and 6, Comparative
Example 1 and Reference Example 1]
Comp. Ref.
Ex. 5 Ex. 6 Ex. 1 Ex. 1
Substrate Type ZNR PMMA ZNR ZNR
film Thickness 60 um 150 pm 20 pm 60 um
Sealing Type SiN SIN SIN SIN
layer Thickness 0.2 pm 0.2 pm 0.2 pm 0.2 pm
Adhesive Type HSIS HSIS HSIS HSIS
layer (NS) (N) N) (N)
Thickness 180 pm 30 pm 80 pm 50 pm
Sealing 150° C.  150° €. 150° C. 133° C.
temperature
Tensile (MPa) 1030 2860 938 1488
elastic
modulus
Re (nm) 14 10 16 28
Dark spots Slightly No Yes* No
exist**
Image No No No Yes
reflection

*Wrinkles occurred at the edge of the device. Dark spots were also observed at the edge
of the device.
**Dark spots in a non-problematic degree were observed at the corner of the device.

[0314]

[0315] The sealing film having a low tensile elastic modu-
lus as demonstrated in Comparative Example 1 has less
stiffness and is prone to have wrinkles. If minute wrinkles
occurs in sealing process, gaps between the structural body
and the sealing film occur due to the wrinkles. When water
and oxygen enter the gaps, the elements are deteriorated and
the light emitting function of some elements is therefore
lowered, resulting in generation of dark spots. By contrast,
in each of Examples 1 to 6, the sealing films have high
tensile elastic moduli and high stiffness. These films are thus
less prone to have wrinkles. The structural body can thereby
be sealed with no gap. As a result, generation of the dark
spots was successfully prevented.

[0316] Furthermore, in each of Examples 1 to 6, the
sealing film has sufficiently small retardation. It was con-
firmed that, even when each of these films is used in
combination with the anti-reflective film formed by the
circularly polarizing plate, reflection of external light can be

[Discussion]
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prevented and image reflection due to the reflection of the
external light can be prevented.

[0317] In Reference Example 1, sealing was performed
under an intentionally inappropriate sealing condition using
the sealing film that is the same as that of Example 1, as an
example. In Reference Example 1, the sealing conditions
generating large retardation in the adhesive layer was
employed. In Reference Example 1, the adhesive layer
having the large retardation changes the polarization state of
the external light passing through the adhesive layer, result-
ing in lowering of the reflection prevention function by the
anti-reflective film. In view of the above-mentioned results,
it is understood that when the sealing film is used for optical
applications such as the display device, the sealing film has
technical significance in a range of the retardation after
sealing.

DESCRIPTION OF NUMERALS

[0318] 100 sealing film

[0319] 110 substrate film

[0320] 120 sealing layer

[0321] 130 adhesive layer

[0322] 200 organic EL display device
[0323] 210 assembly

[0324] 210U upper surface of assembly
[0325] 211 substrate plate

[0326] 211U upper surface of substrate plate
[0327] 212 first electrode layer

[0328] 213 edge cover layer

[0329] 214 light emitting layer

[0330] 215 second electrode layer

[0331] 220 sealing film

[0332] 221 substrate film

[0333] 222 sealing layer

[0334] 223 adhesive layer

[0335] 224 layer portion formed of sealing layer and

adhesive layer in sealing film

[0336] 300 organic EL display device
[0337] 310 anti-reflective film

[0338] 311 linearly polarizing plate
[0339] 312 quarter wavelength plate
[0340] 400 organic EL display device
[0341] 420 sealing film

[0342] 421 substrate film

[0343] 500 organic EL display device
[0344] 510 temporary sealing layer
[0345] 510U upper surface of temporary sealing layer
[0346] 600 organic EL display device
[0347] 610 absorbent layer

[0348] 700 organic semiconductor device
[0349] 710 assembly

[0350] 710U upper surface of assembly
[0351] 711 substrate

[0352] 712 gate electrode

[0353] 713 gate electrode insulating layer
[0354] 714 source electrode

[0355] 715 drain electrode

[0356] 716 semiconductor layer

[0357] 800 structural body

1. A sealing film comprising a substrate film, a sealing
layer, and an adhesive layer in this order, wherein
the sealing film has a tensile elastic modulus of equal to
or higher than 1,000 MPa, and
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retardation of a layer portion provided at the sealing layer
side relative to the substrate film in the sealing film
after sealing is equal to or smaller than 20 nm.

2. The sealing film according to claim 1, wherein the
adhesive layer contains a hydrogenated block copolymer
elastomer.

3. The sealing film according to claim 2, wherein

the hydrogenated block copolymer elastomer is hydride

formed by hydrogenating equal to or higher than 90%
of all unsaturated bonds of a block copolymer,

the block copolymer has two or more polymer blocks [A]

per molecule of the copolymer, and one or more
polymer blocks [B] per molecule of the copolymer, the
block [A] having as a main component an aromatic
vinyl compound unit, and the block [B] having as a
main component a linear conjugated diene compound
unit, and

a ratio (WA/wB) between a weight fraction wA of all the

polymer blocks [A] and a weight fraction wB of all the
polymer blocks [B] in the entire block copolymer is
20/80 to 60/40.
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4. The sealing film according to claim 1, wherein the
substrate film is made of alicyclic olefin resin.

5. An organic electroluminescent display device compris-
ing the sealing film according to claim 1.

6. An organic semiconductor device comprising the seal-
ing film according to claim 1.

7. An organic electroluminescent display device compris-
ing the sealing film according to claim 2.

8. An organic semiconductor device comprising the seal-
ing film according to claim 2.

9. An organic electroluminescent display device compris-
ing the sealing film according to claim 3.

10. An organic semiconductor device comprising the
sealing film according to claim 3.

11. An organic electroluminescent display device com-
prising the sealing film according to claim 4.

12. An organic semiconductor device comprising the
sealing film according to claim 4.
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