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(57) ABSTRACT

A resin composition for sealing an organic electrolumines-
cent device, containing:

a drying agent, and

a curable component,
wherein a surface roughness Ra of the shear failure surface
after curing the resin composition is 0.5 um or more; a pro-
duction method thereof; an adhesive film and a gas-barrier
formed of the resin composition; an organic electrolumines-
cent device and an organic electroluminescent panel using the

same.
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RESIN COMPOSITION FOR SEALING
ORGANIC ELECTROLUMINESCENT
DEVICE; METHOD OF PRODUCING THE
SAME; AND ADHESIVE FILM, GAS-BARRIER
FILM, ORGANIC ELECTROLUMINESCENT
DEVICE AND ORGANIC
ELECTROLUMINESCENT PANEL USING
THE RESIN COMPOSITION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of PCT/JP2013/
059520 filed on Mar. 29, 2013 which claims benefit of Japa-
nese Patent Application No. 2012-083117 filed on Mar. 30,
2012, the subject matters of which are incorporated herein by
reference in their entirety.

TECHNICAL FIELD

[0002] The present invention relates to a resin composition
for sealing an organic electroluminescent device that emits a
high-intensity luminescence by application of electric field.
More minutely, the present invention relates to a resin com-
position for coating a whole surface of an organic electrolu-
minescent device formed on a substrate in order to protect the
organic electroluminescent device from moisture and other
substances; a production method thereof; and an adhesive
film, a gas-barrier film, an organic electroluminescent device
and an organic electroluminescent panel each using the resin
composition.

BACKGROUND ART

[0003] As aluminescent electronic display, there is an elec-
troluminescent display (ELD). The constituent element of the
ELD includes an inorganic or organic electroluminescent
device (hereinafter, referred to as an inorganic or organic EL
device). The inorganic EL device has been used as a flat-
shaped light source, but an alternating high-voltage is needed
to drive a light-emitting device. The organic EL device has a
constitution in which a light-emitting layer containing a light-
emitting compound is sandwiched between a cathode and an
anode. The organic EL device emits light using emission of
light (fluorescence*phosphorescence) caused by deactivation
of excitons that are generated by injecting electrons and posi-
tive holes into the light-emitting layer followed by making
them recombine. The organic EL device is able to emit light
at a voltage of from about several V to about several tens of V.
Further, due to a self-luminescent type, the organic EL device
has good viewing angle and a high level of visibility, and due
to a thin-film type absolute solid-state device, the organic EL
device has attracted attention from viewpoints of reduced
space and portability.

[0004] Theorganic EL device is a polycrystalline semicon-
ductor device and can emits a high-intensity luminescence
with a low voltage. The organic EL device is therefore used
for a backlight of the liquid crystal and the like and has been
expected to bea thin-flat display device. However, the organic
EL device has drawbacks such that due to a terrible suscep-
tibility to moisture, the interface between a metal electrode
and an organic EL layer breaks away under the influence of
moisture, a metal is oxidized to become highly resistive, an
organic component itself becomes modified by moisture, and
given this situation, emission of light does not occur or lumi-
nance becomes lowered.
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[0005] The organic EL device has a property such that
light-emitting characteristics deteriorate upon exposure to
moisture and the like contained in atmospheric air. Therefore,
in order to bring the organic EL panel into operation stably for
a long time, a sealing structure for blocking the organic EL
device from atmospheric air is absolutely imperative. As the
sealing structure of the organic EL panel, a structure (hollow
sealing structure) in which a sealing member made from
metal or glass and a substrate on which an organic EL device
has been formed are stuck together to form a sealing space
surrounding the organic EL device and further a drying agent
is disposed in the sealing space, has been adopted in general.
However, in consideration of making the panel more thinner
and improving mechanical strength or the like, studies on a
solid sealing structure in which the organic EL device is
directly coated with a sealing material without a space has
been conducted (refer to Patent Literature 1). Further,
recently a method is proposed in which a drying agent is
added to a sealing material and the resultant material is pro-
vided on the organic EL device in the form of lamination,
thereby protecting the organic EL device from influence of
moisture (refer to Patent Literatures 2 and 3).

[0006] However, even in the case of adding a drying agent
to a resin as mentioned above, it is impossible to suppress
movement of moisture in the resin in a sufficient degree, and
it has not sufficiently achieved to improve deterioration due to
display defects, so-called dark-spot, in which emission of
light is not obtained at the non-luminous point and around the
light-emitting face.

CITATION LIST

Patent Literatures

[0007] Patent Literature 1: JP-A-2007-5107 (“JP-A”
means unexamined published Japanese patent application)

[0008] Patent Literature 2: JP-A-2009-26648
[0009] Patent Literature 3: JP-A-2004-335208
SUMMARY OF INVENTION
Technical Problem
[0010] The present invention addresses the above-de-

scribed problems and a provision of a resin composition for
sealing an organic electroluminescent device, wherein stable
light-emitting characteristics of the organic electrolumines-
cent device can be maintained over a long period of time by
sealing without causing adverse effect on the organic elec-
troluminescent device, an adhesive film and a gas-barrier film
each of which contains the resin composition, and an organic
electroluminescent device and an organic electroluminescent
panel each using the same.

Solution to Problem

[0011] As the result of intensive studies to address the
above-described problems, the present inventors found that a
surface roughness of the shear failure (fracture) surface of an
adhesive layer after curing is important to solve the problems
in view of importance of adhesiveness of a drying agent used
for reduction of moisture in the adhesive layer and a resin
interface. The present invention has been completed based on
the above findings.

[0012] Thatis, the above-described problems of the present
invention have been solved by the following means.
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(1) A resin composition for sealing an organic electrolumi-
nescent device, containing:

[0013] a drying agent, and

[0014] a curable component,

wherein a surface roughness Ra of the shear failure surface
after curing the resin composition is 0.5 pm or more.

(2) The resin composition for sealing an organic electrolumi-
nescent device as described in the above item (1), further
containing a binder resin.

(3) The resin composition for sealing an organic electrolumi-
nescent device as described in the above item (1) or (2),
wherein a mean diameter of the drying agent is from 0.01 to
5 um.

(4) The resin composition for sealing an organic electrolumi-
nescent device as described in the above item (2) or (3),
wherein the binder resin is one or more kinds of resins
selected from a (meth)acrylic polymer, a rubber-based poly-
mer, a phenoxy resin, a urethane resin, a polyester resin, a
polyethylene resin and a polystyrene resin.

(5) The resin composition for sealing an organic electrolumi-
nescent device as described in any one of the above items (2)
to (4), wherein the binder resin is one or more kinds of resins
selected from a (meth)acrylic polymer, a phenoxy resin and a
polyester resin.

(6) The resin composition for sealing an organic electrolumi-
nescent device as described in any one of the above items (2)
to (5), wherein the resin composition is obtained by pulver-
izing a mixture of the drying agent, the binder resin and a
solvent so that a mean diameter of the drying agent becomes
5 um or less, and then mixing the curable component with the
mixture.

(7) An adhesive film containing

[0015] an adhesive layer containing the resin composition
for sealing an organic electroluminescent device as described
in any one of the above items (1) to (6), and

[0016] a peel sheet temporarily attached onto both or one
side of the adhesive layer.

(8) The adhesive film as described in the above item (7),
wherein the adhesive film has two or more adhesive layers, at
least one of which is the adhesive layer described in the above
item (7), and an adhesive layer at the side to which the organic
electroluminescent device is adhered does not contain the
drying agent.

(9) A gas-barrier film containing the resin composition for
sealing an organic electroluminescent device described in any
one of the above items (1) to (6).

(10) An organic electroluminescent device sealed with the
resin composition for sealing an organic electroluminescent
device described in any one of the above items (1) to (6).
(11) An organic electroluminescent panel containing the
organic electroluminescent device as described in the above
item (10).

(12) A method of producing a resin composition for sealing an
organic electroluminescent device, the resin composition
containing a drying agent, a curable component and a binder
resin, and a surface roughness Ra of the shear failure surface
after curing the resin composition being 0.5 pm or more, and
the method including the steps of:

[0017] mixing the binder resin and the drying agent in a
solvent and pulverizing the mixture using a bead mill so that
amean diameter of the drying agent becomes 5 um or less to
prepare a pre-varnish, and

[0018] mixing the curable component with the pre-varnish.
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Effects of Invention

[0019] According to the present invention, a resin compo-
sition for sealing an organic electroluminescent device,
wherein stable light-emitting characteristics of the organic
electroluminescent device can be maintained over a long
period of time by sealing without causing adverse effect on
the organic electroluminescent device, a production method
thereof, an adhesive film and a gas-barrier film each of which
contains the resin composition, and an organic electrolumi-
nescent device and an organic electroluminescent panel each
using the same, can be provided.

[0020] Other and further features and advantages of the
present invention will appear more fully from the following
description, appropriately referring to the accompanying
drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0021] FIG. 1is a view showing diagrammatically a cross-
section of a preferable aspect of the adhesive film for sealing
according to the present invention.

[0022] FIG. 2 is a view showing diagrammatically a cross-
section of another preferable aspect of the organic electrolu-
minescent device sealed with the adhesive film for sealing
according to the present invention.

[0023] FIG. 3 is a view showing diagrammatically a cross-
section of preferable aspect of the organic electroluminescent
device sealed with the adhesive film for sealing composed of
two adhesive layers according to the present invention.
[0024] FIG. 4 is a view showing diagrammatically a cross-
section of another preferable aspect of the organic electrolu-
minescent device sealed with the adhesive film for sealing
composed of two adhesive layers according to the present
invention.

[0025] FIG. 51is a pattern diagram of shear failure for mea-
suring the surface roughness Ra of the shear failure surface.

MODE FOR CARRYING OUT THE INVENTION

[0026] Hereinafter, the mode for carrying out the present
invention is explained in detail.

[0027] The resin composition of the present invention is a
resin composition for sealing an organic electroluminescent
device (organic EL device).

[0028] Seal of the organic electroluminescent device is car-
ried out as described below.

[0029] First, on a glass or film substrate, a transparent elec-
trode is formed in the form of a film with a thickness of about
0.1 um. In the film formation of the transparent electrode,
there are methods of conducting vacuum deposition, sputter-
ing, or the like. However, the film formation conducted by
vacuum deposition sometimes may reduce smoothness of the
film surface due to growth of crystal grains. As a result, in the
case of applying to a thin film electroluminescence, it may
cause breakdown of the film or inhomogeneous emission of
light, and attention is therefore required. In contrast, the film
formation conducted by sputtering has good smoothness of
the surface, and a preferable result is obtained in a case where
a thin film device is laminated on the film formed by sputter-
ing. Subsequently, a film of a positive-hole transportation
layer and a film of an organic electroluminescent layer each
having a thickness of 0.05 pm are successively formed on top
of the transparent electrode. Further, a film of a back plate
(back plate electrode) with a thickness of from 0.1 to 0.3 pm
is formed on the organic electroluminescent layer.
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[0030] Usinga roll laminator or the like, the thermoset resin
composition of the present invention is transferred onto the
glass or film substrate on which film formation has been
finished. At this time, the thermoset resin composition of the
present invention is previously spread on a substrate film
(mold release film) so as to form a film shape. The film-
shaped thermoset resin composition is transferred by means
of aroll laminator. Subsequently, a water-impermeable glass
or film substrate is superimposed on the transferred thermoset
resin composition. This is subjected to thermal compression
using a vacuum laminator to perform a tentative fixation of
the top and bottom substrates. Then, the laminate is heated
and the thermoset resin composition is completely cured at
temperature in this heating process. It is preferable to set the
temperature of thermoset at 120° C. or below so as to avoid
damage of the organic electroluminescent device.

<Resin Composition and Adhesive Layer>

[0031] The resin composition of the present invention con-
tains at least a drying agent and a curable component, and a
surface roughness Ra of the shear failure surface of the adhe-
sive layer after curing is 0.5 um or more.

[0032] The surface roughness Ra of the shear failure sur-
face is preferably 0.5 um or more, and 2.0 um or less; more
preferably 0.5 um or more, and 1.5 um or less; and still more
preferably 0.5 um or more, and 1.0 pm or less.

[0033] It is thought that by reducing adhesion between the
drying agent and the resin interface so that the surface rough-
ness Ra becomes 0.5 um or more, diffusion of water at the
interface becomes faster and the drying agent is able to absorb
water sufficiently whereby generation of the dark spot can be
suppressed.

[0034] The surface roughness Ra of the shear failure sur-
face of the adhesive layer after curing can be measured as
follows.

(Method of Measuring Surface Roughness Ra of the Shear
Failure Surface)

[0035] Inthe adhesive film having peel sheets on both sides
of the adhesive layer having a thickness of 20 pm, a peel sheet
provided on a side adhering to the organic electroluminescent
device is peeled off, and the adhesive film and a 5 mm-square
glass are stuck together while heating at 60° C. Then, after
peeling away the peel sheet provided on the adhesive layer at
a side adhering to a seal substrate, the adhesive film is com-
pressed onto a 12 mm-square glass under the conditions of
60° C./500 gl73 s. The thus-prepared sample is subjected to
thermal curing at 100° C. in a heating furnace for 3 hours.
While horizontally applying a head to the 5 mm-square adhe-
sive film portion of the sample in which glass/adhesive film/
glass are laminated in this order, a shear force is applied until
breaking and the adhesive film portion is broken down as
shown in FIG. 5.

[0036] The surface roughness Ra of the broken adhesive
film is measured using a surface profile-measuring laser
microscope (for example, VF-7500, manufactured by KEY-
ENCE Corporation: a surface profile-measuring laser micro-
scope using the system of irradiating He—Ne laser to a
sample surface, and reading the resultant reflection light). The
surface roughness Ra means a centerline average roughness
Ra, which is calculated in terms of arithmetic average of at
least 5 or more portions.
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[0037] 1In a case where the adhesive layer has two or more
layers, the surface roughness Ra of the shear failure surface is
also measured under the condition in which the two or more
layers are laminated.

[0038] The resin composition of the present invention is a
curable type resin composition, and from the viewpoint of
handleability, itis preferable to put the resin composition into
a semi-cured adhesive film state.

[0039] That is, this means to form a film-shaped adhesive
layer comprised of the resin composition. It is more prefer-
able from the viewpoint ofhandleability to temporarily attach
a peel sheet onto both or one side of the adhesive layer.
[0040] For this reason, the resin composition is explained
below in the name of an adhesive layer.

[0041] The adhesive layer contains a curable component.
[0042] For the purpose of hardening the curable compo-
nent, various kinds of hardeners may be used arbitrarily.
[0043] The thickness of the adhesive layer is preferably
from 3 to 100 um, and more preferably from 5 to 50 um.

(Binder Resin)

[0044] For the purpose of imparting flexibility to a film, a
binder resin may be used in the adhesive layer.

[0045] Examples ofthe binder resininclude a (meth)acrylic
polymer, a rubber-based polymer, a phenoxy resin, a urethane
resin, a polyester resin, a polyethylene resin and a polystyrene
resin, and the like. These binder resins may be used singly or
in combination of two or more kinds.

[0046] Among these, a (meth)acrylic polymer, a phenoxy
resin and a polyester resin are preferred in the present inven-
tion.

[0047] As for the (meth)acrylic polymer, a polymer or
copolymer containing, as a constituent thereof, a (meth)
acrylic acid ester such as butyl (meth)acrylate, ethyl(meth)
acrylate, methyl (meth)acrylate, 2-ethylhexyl(meth)acrylate,
hydroxymethyl(meth)acrylate, hydroxyethyl(meth)acrylate
and the like are preferable. Further, a (meth)acrylic acid or a
(meth)acrylic acid ester each of which has a hydroxyl group,
a carboxyl group, an epoxy group, a nitro group, or the like
may be contained as a constituent thereof. A preparation
method of the (meth)acrylic polymer is not particularly lim-
ited, and the (meth)acrylic polymer can be synthesized in
accordance with an ordinary method such as solution poly-
merization, emulsion polymerization, suspension polymer-
ization, bulk polymerization, or the like.

[0048] The mass-average molecular mass of the (meth)
acrylic polymer is preferably 50,000 or more, and more pref-
erably from 100,000 to 1,000,000 in particular. When the
mass-average molecular mass is 50,000 or more, flexibility,
mechanical strength and tack under the condition that the
(meth)acrylic polymer is molded in a sheet shape or film
shape are suitable. The mass-average molecular mass indi-
cates a value obtained by measurement in accordance with gel
permeation chromatography and then converting the mea-
sured value using a standard polystyrene curve.

[0049] Further, the glass transition temperature (Tg) of the
(meth)acrylic polymer is preferably from -10 to 30° C., and
more preferably from 0 to 20° C.

[0050] Examples of the phenoxy resin include those having
at least one skeleton selected from a bisphenol A skeleton, a
bisphenol F skeleton, a bisphenol S skeleton, a bisphenol
acetophenone skeleton, a novolac skeleton, a bipheny! skel-
eton, a fluorene skeleton, a dicyclopentadiene skeleton, a
norbornene skeleton, a naphthalene skeleton, an anthracene
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skeleton, an adamantane skeleton, a terpene skeleton, and a
trimethyleyclohexane skeleton. These phenoxy resins may be
used singly or in combination of two or more kinds. The
mass-average molecular mass of the phenoxy resin is prefer-
ably from 30,000 to 100,000, and more preferably from
40,000 to 80,000.

[0051] Specific examples of marketed products of the phe-
noxy resin include 1256 and 4250 manufactured by Japan
Epoxy Resins Co. Ltd. (bisphenol A skeleton-containing phe-
noxy resin), YX8100 manufactured by Japan Epoxy Resins
Co. Ltd. (bisphenol S skeleton-containing phenoxy resin),
YX6954 manufactured by Japan Epoxy Resins Co. Ltd.
(bisphenol acetophenone skeleton-containing phenoxy
resin), PRHH manufactured by Union Carbide Corporation
(mass-average molecular mass (Mw) 42600, number-average
molecular mass (Mn) 11200), FX280 and FX293 manufac-
tured by Toto Kasei Co. Ltd., YL7553BH30, YL6794,
YL7213, YL7290, and YL7482 manufactured by Japan
Epoxy Resins Co. Ltd., and the like. Among those, 1256
manufactured by Japan Epoxy Resins Co. Ltd. (bisphenol A
skeleton-containing phenoxy resin), YX8100 manufactured
by Japan Epoxy Resins Co. Ltd. (bisphenol S skeleton-con-
taining phenoxy resin), YX6954 manufactured by Japan
Epoxy Resins Co. Ltd. (bisphenol acetophenone skeleton-
containing phenoxy resin), and PKHH manufactured by
Union Carbide Corporation (mass-average molecular mass
(Mw) 42,600, number-average molecular mass (Mn) 11,200)
are preferable.

[0052] Thepolyester resinis obtained by polycondensation
of a polycarboxylic acid component and a polyol (glycol)
component. Examples of the polycarboxylic acid include
known ones such as terephtharic acid, isophtharic acid, ortho-
phtharic acid, succinic acid, adipic acid, sebacic acid, cyclo-
hexane dicarboxylic acid, and trimellitic acid. Besides,
examples of the polyol include an aliphatic alcohol such as
ethyleneglycol and propyleneglycol, and a polyetherpolyol
such as polyethyleneglycol and polypropyleneglycol. The
mass-average molecular mass of the polyester resin is pref-
erably from 5,000 to 50,000, and more preferably from
10,000 to 30,000.

[0053] Further, the glass transition temperature (Tg) of the
polyester resin is preferably from -20 to 80° C., and more
preferably from 0 to 60° C.

[0054] When the Tg is too high, flexibility of the resin
composition tends to deteriorate and, on the contrary, when
the Tg is too low, tack of the resin composition becomes high,
which may result in deterioration of handleability.

[0055] The content of the binder resin in the resin compo-
sition is preferably from 10 to 90 parts by mass, and more
preferably from 30 to 70 parts by mass, with respect to 100
parts by mass of the solid content (non-volatile content) of the
resin composition.

(Curable Component)

[0056] The curable component means a composition which
causes curing reaction by heat, light, or the like. Specific
examples of the curable component include a polyimide
resin, a polyamide resin, a polyetherimide resin, a polyami-
deimide resin, a polyester resin, a polyesterimide resin, a
phenoxy resin, a silicone resin, a polysulfone resin, a poly-
ethersulfone resin, a polyphenylenesulfide resin, a polyether-
ketone resin, a chlorinated polypropylene resin, an acrylic
resin, a polyurethane resin, an epoxy resin, a polyacrylamide

Oct. 2,2014

resin and a melamine resin, each of which is known and used
for an adhesive, and a mixture thereof.

[0057] Among those, an epoxy compound or resin having
an epoxy group (hereinafter, collectively-referred to as an
epoxy resin) are preferred in the present invention.

[0058] The epoxy resin is not particularly limited, as long
as it causes an adhesive action by curing, and it is possible to
use an epoxy resin having a difunctional or more polyfunc-
tional group, and preferably a molecular mass or a mass-
average molecular mass of less than 5,000 and more prefer-
ably less than 3,000. Further, it is possible to use an epoxy
resin having a molecular mass of not less than 500 and more
preferably not less than 800.

[0059] Examples of the epoxy resin include a difunctional
epoxy resin and a novolac-type epoxy resin, such as a bisphe-
nol A-type epoxy resin, a bisphenol F-type epoxy resin, a
bisphenol S-type epoxy resin, an alicyclic epoxy resin, an
aliphatic chain epoxy resin, a phenol novolac-type epoxy
resin, a cresol novolac-type epoxy resin, a bisphenol A
novolac-type epoxy resin, a diglicidyletherified material of
bisphenol, a diglicidyletherified material of naphthalenediol,
a diglicidyletherified material of phenols, a diglicidyletheri-
fied material of alcohols, and an alkyl-substitution product,
halide or hydrogen additive of these materials. Further, it is
possible to use a generally-known material such as a multi-
functional epoxy resin and a hetero ring-containing epoxy
resin. These materials may be used singly or in combination
of two or more kinds. Besides, any components other than the
epoxy resin may be contained as impurities in the amount
which does not interfere with the characteristics. In the
present invention, an epoxy resin having at least two epoxy
groups is preferred. Particularly preferred are bisphenol-type
epoxy resins (p-linked bisphenol- or novolac-type epoxy
resin, in which a hydroxyl group of phenol has been etherified
with a glicidyl group).

[0060] The epoxy equivalent of the epoxy resin is prefer-
ably from 100 to 1000 g/eq, and more preferably from 150 to
500 g/eq.

[0061] The content of the epoxy resin in the resin compo-
sition is preferably from 10 to 70 parts by mass, and more
preferably from 20 to 60 parts by mass, with respect to 100
parts by mass of the solid content (non-volatile content) of the
entire resin composition.

(Hardener)

[0062] As the hardener for the epoxy resin, for example, a
phenolic resin can be used. As the phenolic resin, for
example, condensation products of phenols such as alkyl
phenol, polyphenol, naphthol, or biphenylene with aldehydes
are used without any particular limitation. A phenolic
hydroxyl group that is contained in these phenolic resins
easily causes addition reaction with an epoxy group of the
epoxy resin by heat whereby a hardened material having high
resistance to impact can be formed.

[0063] The hydroxyl equivalent of the phenolic resin is
preferably from 50 to 300 g/eq, and more preferably from 95
to 240 g/eq. The content of the phenolic resin is, in terms of
epoxy equivalent of the epoxy resin/hydroxyl equivalent of
the phenolic resin, preferably from about 0.5 to about 2, and
more preferably from about 0.8 to about 1.2.

[0064] Besides, as for the phenolic resin, a phenol novolac
resin, an o-cresol novolac resin, a p-cresol novolac resin, a
t-butylphenol novolac resin, a dicyclopentadiene cresol resin,
a polyparavinylphenol resin, a bisphenol A-type novolac
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resin, a phenol biphenylene resin, modified materials of these
resins or the like are preferably used.

[0065] As other hardeners, a thermal activity-type latent
epoxy resin hardener can be also used.

[0066] This hardener is of the type which does not react
with an epoxy resin at room temperature, but is activated by
heating at the certain temperature or above, thereby reacting
with an epoxy resin. As the activation method, there are a
method of generating active species (anion, cation) due to
chemical reaction by heat; a method of initiating a curing
reaction as the result of compatibilization and dissolution of
the hardener with an epoxy resin at high temperature, while
the hardener is stably dispersed in the epoxy resin at around
room temperature; amethod of initiating a curing reaction by
dissolving out a molecular sieve-inclusion type hardener at
high temperature; and a method of using a microcapsule.
[0067] Examples of the thermal activity-type latent epoxy
resin hardener include various kinds of onium salts, and a
high-melting point active hydrogen compound such as a diba-
sic acid dihydrazide compound, dicyan diamide, an amine
adduct hardener and an imidazole compound.

(Curing Accelerator)

[0068] Further, a curing accelerator may be also used as an
auxiliary agent. The curing accelerator which can be used in
the present invention is not particularly limited and, for
example, a tertiary amine, imidazoles, a quaternary ammo-
nium salt and the like may be used. Examples of the imida-
zoles which can be preferably used in the present invention
include 2-methylimidazole, 2-ethyl-4-methylimidazole,
1-cyanoethyl-2-phenylimidazole, and 1-cyanoethyl-2-phe-
nylimidazolium trimellitate. These may be used singly or in
combination of two or more kinds. The imidazoles are mar-
keted under the trade names of 2E4MZ, 2PZ, 2PZ-CN, and
2P7-CNS, each of which is manufactured by Shikoku Chemi-
cals Corporation.

[0069] The content of the curing accelerator is preferably
from 0.02 to 5 parts by mass, and more preferably from 0.1 to
2 parts by mass, withrespect to 100 parts by mass of the epoxy
resin.

(Drying Agent)

[0070] Addition of a drying agent is preferred in order to
reduce moisture and to make transmission of humidity low. In
the present invention, a drying agent is contained in at least
one adhesive layer. Herein, regarding the state of the drying
agent-containing adhesive layer to be obtained, it is prefer-
able that adhesion of the drying agent and resin interface is
weakened. When adhesion of the drying agent/resin interface
is strong, diffusion of water in the drying agent/resin interface
of the adhesive layer becomes slow and, as a result, water is
easy to remain in the resin of the adhesive layer and water
becomes difficult to diffuse into the drying agent surface, and
the drying agent cannot absorb water sufficiently. Further,
because water absorption power of the drying agent becomes
low, water becomes easy to penetrate and consequently
achievement of low transmission of humidity also becomes
difficult. In contrast, when adhesion of the drying agent/resin
interface is weak, diffusion of water at the interface becomes
fast and the drying agent is able to absorb water sufficiently.
As aresult, the drying agent absorbs moisture in the resin of
the adhesive layer whereby moisture in the resin reduces,
which results in suppression of damage to the organic elec-
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troluminescent device. Besides, because water absorption
power of the drying agent becomes high, water becomes
difficult to penetrate and this permits a low transmission of
humidity.

[0071] The drying agent is not particularly limited, and
examples thereof include a metal oxide such as silica gel,
molecular sieve, magnesium oxide, calcium oxide, barium
oxide, and strontium oxide. Among these, magnesium oxide
and calcium oxide are preferred. These drying agents are
preferably particles having mean diameter in the range of
from 0.01 to 10 um, more preferably from 0.01 to 5 um, and
still more preferably from 0.1 to 5 pm. When the mean diam-
eter is less than 0.01 pm, in a case where adhesion of the
drying agent/resin interface is weak, the mechanical strength
of the adhesive layer after curing reduces and this may cause
a problem. Besides, when the mean diameter becomes more
than 10 wm, this may cause problems such that, when molded
into a film-shape, a smooth surface cannot be obtained and a
water-absorption power of the drying agent cannot be
obtained.

[0072] The content of the drying agent in terms of a solid
content (non-volatile content) is preferably from 5 to 50 parts
by mass, and more preferably from 10 to 40 parts by mass,
with respect to 100 parts by mass of the entire resin compo-
sition.

[0073] The present invention addresses the problem of dark
spot by means of weakening adhesion of the drying agent/
resin interface so that a surface roughness Ra of the shear
failure surface is 0.5 wm or more, which result in bringing out
sufficiently a water-absorption power of the drying agent.

[0074] To weaken adhesion of the drying agent/resin inter-
face and to control the surface roughness Ra of the shear
failure surface to 0.5 um or more can be achieved by appro-
priately altering the kind of a resin and a drying agent and a
method of adding the drying agent.

[0075] Specifically, adjustment of adhesion can be
achieved by amethod of using a binder resin (for example, an
acrylic polymer; a phenoxy resin and a polyester resin, each
of which has a molecular mass of from 10,000 to 100,000)
and a drying agent (for example, a drying agent composed of
a metal oxide such as magnesium oxide or calcium oxide),
and then pulverizing both the binder resin and the drying
agent in a state of mixture thereof with solvent-diluting, using
a bead mill until the mean diameter of the drying agent
becomes 5 um or less (preferably from 0.01 to 5 pm, and more
preferably from 0.5 to 5 pm), thereby preparing a pre-varnish,
and then preparing the final adhesive varnish by mixing with
a cure component, or using an epoxy resin having a high
epoxy equivalent (400 to 800 g/eq) and an epoxy resin having
a low epoxy equivalent (150 to 300 g/eq) in combination; or
the like. By mixing the binder resin with the metal oxide first,
and then pulverizing them, a state in which the metal oxide
surface is coated with a binder resin that has inferior adhe-
siveness is created, and consequently adhesion of the drying
agent/resin interface becomes weak. As for the epoxy resin,
by using an epoxy resin having a high epoxy equivalent in
combination, adhesiveness of the epoxy resin and the drying
agent interface after curing can be made weak, and conse-
quently adhesion of the drying agent/resin interface becomes
weak. Herein, when an epoxy resin having a low epoxy
equivalent is used singly, this embodiment is not suitable
because adhesiveness of the epoxy resin and the drying agent
interface after curing becomes strong. Besides, when an
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epoxy resin having a high epoxy equivalentis used singly, this
embodiment sometimes may cause a problem in terms of
adhesiveness.

(Other Additives)

[0076] A silane coupling agent may be contained in the
adhesive layer.

[0077] Specific examples of the silane coupling agent
include silane coupling agents such as 3-glycydoxypropylt-

rimethoxysilane, 3-glycydoxypropylmeth-
yldimethoxysilane, 3-glycydoxypropylmeth-
yldimethoxysilane, 2-(3,4-epoxycyclohexyl)

ethyltrimethoxysilane,
aminopropyltrimethoxysilane,
3-aminopropylmethyldimethoxysilane, ~ N-(2-aminoethyl)
3-aminopropylmethyltrimethoxysilane, 3-aminopropyltri-
ethoxysilane, 3-mercaptopropyltrimethoxysilane, vinyltri-
methoxysilane, N-(2-vinylbenzylamino)ethyl) 3-aminopro-
pyltrimethoxysilane hydrochloride salt, and
3-methacryloxypropyltrimethoxysilane. Two or more kinds
of these silane coupling agents may be mixed. Among these,
3-glycydoxypropyltrimethoxysilane (KBM-403, manufac-
tured by Shin-Etsu Chemical Co., Ltd.) is preferable because
the same has good compatibility with an epoxy resin and is
excellent in stability. The content of the silane coupling agent
in terms of'a solid content (non-volatile content) is preferably
from 0.02 to 5 parts by mass, and more preferably from 0.1 to
2 parts by mass, with respect to 100 parts by mass of the entire
resin composition (except for a drying agent).

[0078] In the present invention, it is also possible to add
other ingredients, for example, a storage stabilizer, an anti-
oxidant, a plasticizer, a tack-adjusting agent, a resin stabilizer
and the like, as long as the purpose of the present invention
can be achieved. However, attention to moisture and impuri-
ties in these addition ingredients is required.

N-phenyl-y-
N-(2-aminoethyl)

<Peel Sheet>

[0079] In the present invention, when the above-described
resin composition is molded into an adhesive film-shape, it is
preferable to adopt a configuration in which a peel sheet is
temporarily attached to one or both sides of an adhesive layer
composed of the resin composition.

[0080] The peel sheet is used for the purpose of improving
handleability of the adhesive film, and also for the purpose of
protecting the adhesive layer.

[0081] Examples of the peel sheet include a polyethylene
film, apolypropylene film, a polybutene film, a polybutadiene
film, a polymethylpentene film, a polyvinyl chloride film, a
vinyl chloride copolymer film, a polyethyleneterephthalate
film, a polyethylenenaphtharate film, a polybutylenetereph-
thalate film, a polyurethane film, an ethylene/vinyl acetate
copolymer film, an ionomer resin film, an ethylene/(metha)
acrylic acid copolymer film, an ethylene/(metha) acrylic acid
ester copolymer film, a polystyrene film, a polycarbonate
film, a polyimide film, and a fluorine resin film. Besides,
cross-linked films of these films are also used. Further, lami-
nate films of these films may be also used. Especially, a
polyethyleneterephthalate film is preferably used from the
viewpoints of cost and handleability.

[0082] The surfacetension of the peel sheet is preferably 40
mN/m or less, and more preferably 35 mN/m or less. The peel
sheet having such low surface tension can be obtained by
selecting appropriately quality of the material. Further, the

Oct. 2,2014

low-surface tension peel sheet can be also obtained by sub-
jecting it to a release processing by coating a silicone resin or
the like on a surface of the sheet.

[0083] Thepeel force at the time when an adhesive layer is
peeled from the peel sheet is, for example, preferably 0.3
N/20 mm or less, and more preferably 0.2 N/20 mm.
Although the peel force has no particular lower limit, 0.005
N/20 mm or more is practical. Further, in a case where a peel
sheet is temporarily attached to both sides of the adhesive
layer, it is preferable to use peel sheets having peel forces
which are different from one another for the purpose of
improving handleability.

[0084] The thickness of the peel sheet is ordinarily from 5
to 300 pm, preferably from 10 to 200 pm, and particularly
preferably from about 20 um to about 100 pm.

<Adhesive Film>

[0085] Theadhesive film according to the present invention
contains at least one adhesive layer, and has preferably the
above-described peel sheet in both sides or one side of the
adhesive layer.

[0086] The adhesive film may have two or more adhesive
layers, and also may have layers other than the adhesive layer.
[0087] In the case of having two or more layers, two or
more layers are preferably adhesive layers. In this case, it is
preferable that both an outermost layer at the side which
adheres to an organic electroluminescent device and an out-
ermost layer at the side which adheres to a substrate are
adhesive layers.

[0088] Further, in a case where the adhesive film has two or
more layers, at least one of the two or more layers is the
adhesive layer containing a drying agent according to the
present invention, and it is preferable that the layer at the side
which adheres to an organic electroluminescent device does
not contain any drying agent. Herein, in a case where two or
more layers are adhesive layers, it is particularly preferable
thatan outermost layer at the side which adheres to an organic
electroluminescent device is an adhesive layer which does not
contain any drying agent, and an outermost layer at the side
which adheres to a substrate is an adhesive layer which con-
tains a drying agent according to the present invention.
[0089] Herein, the thickness of the adhesive layer is ordi-
narily from 3 to 100 pm, and preferably from 5 to 50 pm.
However, in a case where two or more layers are adhesive
layers, the thickness of an outermost layer at the side which
adheres to an organic electroluminescent device is preferably
from 1 to 15 um, and more preferably from 2 to 10 pm.
Besides, the thickness of the adhesive layer of the present
invention of an outermost layer containing a drying agent at
the side which adheres to a substrate is preferably from 5 to 50
um, and more preferably from 10 to 20 um. Further, it is
preferable that the thickness of the adhesive layer of the
present invention of an outermost layer containing a drying
agent at the side which adheres to a substrate is thicker than
the adhesive layer at the side which adheres to an organic
electroluminescent device.

[0090] Herein, as for the adhesive layer of an outermost
layer at the side which adheres to an organic electrolumines-
cent device, any adhesive layer is acceptable, as long as it
does not contain any drying agent. However, the above-de-
scribed adhesive layer is preferable, except that the adhesive
layer does not contain any drying agent.

[0091] Inacase where a drying agent is contained, a high-
hardness inorganic substance sometimes may emerge on the
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adhesive layer surface in the form of microscopic protrusions.
As aresult, these protrusions damage to an electrode layer or
the like of the organic electroluminescent device and give rise
to causes such as leak current, which results in creating prob-
lems of reduction in luminescence performance of the organic
electroluminescent device. In contrast, by the configuration
thatan outermost layer at the side which adheres to an organic
electroluminescent device does not contain a drying agent,
and an outermost layer at the side which adheres to a substrate
contains a drying agent, damage to the organic electrolumi-
nescent device can be reduced.

[0092] The resin composition of the present invention may
contain a solvent in the process of obtaining an adhesive film
containing an adhesive layer.

[0093] Examples of the solvent include: an organic solvent
such as methylethyl ketone, toluene, ethanol, and isopro-
panol; and water. Among these, the organic solvent is prefer-
able. Methylethyl ketone and toluene are especially pre-
ferred. To the solvent, individual materials to be contained in
the resin composition are added and then mixed and dis-
persed. The obtained adhesive varnish (dispersion liquid) is
coated directly or by transfer on the peel sheet surface at the
side to be peeled, in accordance with a generally known
method such as a roll knife coater, a gravure coater, a die
coater, and a reverse coater, and then dried whereby an adhe-
sive layer can be obtained.

[0094] The adhesive film of the present invention is not
only moisture-resistant as described above, but also has high-
gas barrier properties against gas such as steam gas, carbon
dioxide, and oxygen gas. Thus, the adhesive film is also useful
for a gas barrier film due to its functions as a gas barrier film.

<Organic  Electroluminescent Device

Electroluminescent Panel>

and  Organic

[0095] The organic electroluminescent device of the
present invention has a structure in which the organic elec-
troluminescent device has been sealed with the resin compo-
sition or the adhesive film of the present invention.

[0096] A preferable embodiment of the organic electrolu-
minescent device of the present invention is shown in FIG. 4.
FIG. 4 shows an organic electroluminescent device contain-
ing Substrate (31), and having thereon in the following order,
anode (32), positive-hole injection layer (33), positive-hole
transportation layer (34), light-emitting layer (35), electron
injection layer (36) and cathode (37). Such device is sealed
with the seal material of the present invention whereby air-
tightness is enhanced. Further, the adhesive film (adhesive
layer) shown in FIG. 4 has a two-layer structural adhesive
layer. The two adhesive layers are disposed so that drying
agent-containing adhesive layer (11) is located outside, while
drying agent-free adhesive layer (12) is located inside, and
disposed in close contact with the organic electroluminescent
device so that the two adhesive layers cover anode (32),
positive-hole injection layer (33), positive-hole transporta-
tion layer (34), light-emitting layer (35), electron injection
layer (36) and cathode (37). The configuration of the organic
electroluminescent device of the present invention is not lim-
ited to the above-described one, but any device is encom-
passed in the organic electroluminescent device of the present
invention, as long as it functions as an organic electrolumi-
nescent device and also it is sealed with a seal material of the
present invention.
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[0097] The organic electroluminescent device of the
present invention is excellent in airtightness and is more
efficiently prevented from performance degradation.

[0098] The present invention will be described in more
detail based on examples given below, but the invention is not
meant to be limited by these.

EXAMPLES
Examples 1 to 8 and Comparative Examples 1 to 3

Preparation of Adhesive Film

[0099] To the resin composition having the composition
shown in the following Tables 1 and 2, methylethyl ketone
was added and mixed while stirring to prepare an adhesive
varnish. Depending on the kind of a drying agent, the drying
agent was mixed with a binder resin before preparation of the
adhesive varnish, and the mixture which was pulverized by
means of a bead mill was used. The resin composition shown
in the following Table | contains the drying agent and forms
an adhesive layer to be adhered to the seal substrate side. On
the other hand, the resin composition shown in the following
Table 2 does not contain any drying agent and forms an
adhesive layer to be adhered to the organic electrolumines-
cent device side.

[0100] The prepared adhesive varnish of the resin compo-
sition shown in the following Table 1 was coated on a peel
sheet so that the thickness after drying was 15 pm, and dried
at 110° C. for 3 minutes to prepare an adhesive layer. Subse-
quently, the prepared adhesive varnish of the resin composi-
tion shown in the following Table 2 was coated on another
peel sheet so that the thickness after drying was 5 pum, and
dried at 110° C. for 2 minutes and then the coated resin
composition and the adhesive layer shown in the following
Table 1 were stuck together so as to have the configurations
shown in the following Tables 3 and 4 thereby preparing an
adhesive film in which the peel sheet/the resin composition
shown in the following Table 1/the resin composition shown
in the following Table 2/the peel sheet were superimposed in
this order. Thus, the adhesive films of Examples 1 to 7 and
Comparative Examples 1 to 3 were prepared. Further, in
Example 8, the resin composition shown in the following
Table 1 was coated so that the thickness after drying was 20
pm and then the coated resin composition as it is and a peel
sheet were stuck together to prepare an adhesive film.
[0101] Herein, each component composition of the adhe-
sive resin composition is as follows.

Binder Resin

[0102] Al Acrylic polymer: Mass-average molecular
mass 0f 800,000, Glass transition temperature (Tg) of 5°
C.

[0103] A2 Phenoxy resin: Bisphenol A type resin Mass-
average molecular mass of 50,000

[0104] A3 Polyester resin: Mass-average molecular
mass 0f 30,000, Glass transition temperature (Tg) of 5°
C.

Curable Component

[0105] BI Epoxy resin: Liquid bisphenol F type resin
Epoxy equivalent is from 160 to 190 g/eq

[0106] B2 Epoxy resin: Bisphenol A type resin Epoxy
equivalent is from 450 to 500 g/eq
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Hardener
[0107] CI1 Hardener: Phenol aralkyl type phenol resin
Hydroxy equivalent of 172 g/eq
Curing Accelerator
[0108] D1 Curing accelerator: 2-Phenylimidazole
Drying Agent
[0109] E1 Drying agent: Calcium oxide Mean diameter
of 2 um
[0110] E2 Drying agent: Calcium oxide Mean diameter

of 1 um (mixed with a binder resin, pulverization)
[0111] E3 Drying agent: Magnesium oxide Mean diam-
eter of 0.5 um (mixed with a binder resin, pulverization)
[0112] E4 Drying agent: Magnesium oxide Mean diam-
eter of 2 um (mixed with a binder resin, pulverization)
[0113] Herein, as for the above-described E2, E3 and E4,
the drying agent was mixed with a binder resin in first, and
then pulverized using a bead mill so as to be the above-
described mean diameter.

TABLE 1
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Dage Japan Co., L.td.), a head was applied horizontally to a 5
mm-square adhesive film portion of the sample in which
glass/adhesive film/glass were superposed in this fashion and
a shear force was applied thereto under the conditions of the
height of the head tip of 10 um from the stage and the test
speed of 50 pm/sec, until the adhesive film portion was bro-
ken down thereby. As a result, the adhesive film was broken
down as shown in FIG. 5.

[0115] The surface of the broken adhesive film was mea-
sured to obtain the surface roughness Ra using a surface
profile measuring laser microscope (VF-7500 manufactured
by KEYENCE Corporation: a surface profile measuring
microscope using the system of irradiating a He—Ne laser
onto a sample surface and reading the resultant reflected
light). Herein, measurement was conducted under the condi-
tions of measuring magnification: 2500 times, Pich: 0.1 pm,
and Z-dist: 50 um, and an arithmetic average of the portions at
6 points was calculated.

[0116] In a case where there are two or more adhesive
layers, the surface roughness Ra of shear failure surface shall

Adhesive resin composition

1A 1B 1C 1D 1E 1F 1G

Al Acrylic polymer 100 100 100

A2 Phenoxy resin 100 100 100
A3 Polyester resin 100

B1 Epoxy resin 60 60 30 60 30 30 30
B2 Epoxy resin 30 30 30
C1 Hardener 60 60 30 60 40 40 40
D1 Curing accelerator 1 1 0.5 1 1 1 1
E1 Calcium oxide 80 80 60

E2 Calcium oxide 80 80 80

E3 Magnesium oxide 80

E4 Magnesium oxide

100
15
15
20

05 05

60

TABLE 2
Adhesive resin
composition

2A 2B 2C
Al Acrylic polymer 100
A2 Phenoxy resin 100
A3 Polyester resin 100
B1 Epoxy resin 60 60 30
C1 Hardener 60 60 30
D1 Curing accelerator 1 1 0.5

(Measurement Method for Surface Roughness Ra of Shear
Failure Surface)

[0114] As described above, after peeling the peel sheet at
the side which adheres to an organic electroluminescent
device, the adhesive film of each of Examples and Compara-
tive Examples, and a 5 mm-square glass were stuck together
while heating at 60° C. Then, after peeling the peel sheet of
the adhesive layer at the side which adheres to a seal substrate,
the adhesive film was adhered to a 12 mm-square glass by
pressure bonding under the conditions of 60° C./500 gf/3 s.
The thus-prepared samples were heated and cured in a heat-
ing furnace at 100° C. for 3 hours. Using a bond tester
(Bondtester 4000 and Probe: DAGE DS 100, manufactured by

be also measured under the condition that the two or more
adhesive layers has been superposed.

(Evaluation of Dark Spot)

[0117]  After peeling the peel sheet at the seal substrate side
of an adhesive film, the adhesive film and the seal substrate
were stuck together while heating at 60° C. using a roll
laminator. After sticking them together, a peel sheet at the
organic electroluminescent device side of the adhesive film
was peeled. Then, to a substrate of the light-emitting side on
which the organic electroluminescent device is formed, the
adhesive film was adhered by thermal compression bond
under the conditions of 80° C./0.1 MPa/30 sec, using a
vacuum laminator (a compact-size compression-type
vacuum laminator Model V130, manufactured by Nichigo-
Morton Co., Ltd.). Then, the adhesive layer was heated and
cured in a heating furnace at 100° C. for 3 hours. Thus, the
organic electroluminescent panel was prepared and growth of
dark spot was observed under the circumstances of 85° C. and
relative humidity of 85% while lighting up in a continuous
manner. In observation after the lapse of 1000 hours, in the
case where a dark spot of 100 um or more is not found, the
dark spot is judged as “none”, whereas in the case where a
dark spot of 100 um or more is found, the dark spot is judged
as “presence”.
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[0118] The obtained results are shown together in the fol- [0134] 34 Positive-hole transportation layer
lowing Tables 3 and 4. [0135] 35 Light-emitting layer
TABLE 3

Ex1 Ex 2 Ex3 Ex4 Ex 5 Ex 6 Ex7 Ex8
Adhesive resin 1D 1E 1F 1G 1H 11 11 1H
composition at seal
substrate side
Thickness after drying  15pm  15pum  15pum  15pm  1Spm  15pum 15pm 20 pm
Adhesive resin 2A 2B 2B 2B 2C 2C 2A
composition at organic
electroluminescent
device side
Thickness after drying 5 pm 5 um 5 pm 5 pm 5 pm 5 pm 5 pum
Surface roughness Ra 0.50 0.53 0.58 0.70 0.68 0.70 0.77 0.95
(Wm)
Dark spot None  None  Nonme None None None None  None
“Ex” means Example.

TABLE 4 [0136] 36 Electron injection layer
[0137] 37 Cathode

Comp ex 1 Comp ex 2 Comp ex 3 [0138] 41 Glass
Adhesive resin 1A 1B 1c [0139] 42 Head
composition at seal . .. . . .
substrate side 1. A resin composition for sealing an organic electrolumi-
Thickness after drying 15 um 15um 15 um nescent device, comprising:
Adheswle.resm . 2A 2A 2A a drying agent, and
composition at organic
electroluminescent a curable component,
device side wherein a surface roughness Ra of the shear failure surface
Thickness after drying 5 um 5 pm S pm after curing the resin composition is 0.5 um or more.
Surface roughness Ra 0.32 0.36 0.40 . e . .
(W) 2. The resin composition for sealing an organic electrolu-
Dark spot Presence Presence Presence minescent device according to claim 1, further comprising a

“Comp ex” means Comparative Example

[0119] As is apparent from the above-described Tables 3
and 4, in Comparative Examples 1 to 3, the surface roughness
Ra s small, and water absorption power of the drying agent is
not enough, and as a result, the dark spot generated. In con-
trast, in Examples 1 to 8, because the surface roughness Ra is
0.5 pm or more, good results were obtained such that water
absorption power of the drying agent was enough, and as a
result, no dark spot generated.

[0120] Having described our invention as related to the
present embodiments, it is our intention that the invention not
be limited by any of the details of the description, unless
otherwise specified, but rather be construed broadly within its
spirit and scope as set out in the accompanying claims.
[0121] This application claims priority on Patent Applica-
tion No. 2012-083117 filed in Japan on Mar. 30, 2012, which
is entirely herein incorporated by reference.

REFERENCE SIGNS LIST
[0122] 1 Adhesive film (adhesive layer)
[0123] 10 Organic thin film (adhesive layer)
[0124] 11 Drying agent-containing adhesive layer
[0125] 12 Drying agent-free adhesive layer
[0126] 20 Seal substrate
[0127] 21 Substrate of light-emitting side
[0128] 22 Adhesive film
[0129] 23 Organic electroluminescent device
[0130] 30 Sealed organic electroluminescent device
[0131] 31 Substrate
[0132] 32 Anode
[0133] 33 Positive-hole injection layer

binder resin.

3. The resin composition for sealing an organic electrolu-
minescent device according to claim 1, wherein a mean diam-
eter of the drying agent is from 0.01 to 5 pm.

4. The resin composition for sealing an organic electrolu-
minescent device according to claim 2, wherein the binder
resin is one or more kinds of resins selected from a (meth)
acrylic polymer, a rubber-based polymer, a phenoxy resin, a
urethane resin, a polyester resin, a polyethylene resin and a
polystyrene resin.

5. The resin composition for sealing an organic electrolu-
minescent device according to claim 2, wherein the binder
resin is one or more kinds of resins selected from a (meth)
acrylic polymer, a phenoxy resin and a polyester resin.

6. The resin composition for sealing an organic electrolu-
minescent device according to claim 2, wherein the resin
composition is obtained by pulverizing a mixture of the dry-
ing agent, the binder resin and a solvent so that a mean
diameter of the drying agent becomes 5 pum or less, and then
mixing the curable component with the mixture.

7. An adhesive film comprising:

an adhesive layer comprising the resin composition for

sealing an organic electroluminescent device according
to claim 1, and

a peel sheet temporarily attached onto both or one side of

the adhesive layer.

8. The adhesive film according to claim 7, wherein the
adhesive film has two or more adhesive layers, at least one of
the adhesive layers being the adhesive layer described in
claim 7, and an adhesive layer at the side to which the organic
electroluminescent device is adhered does not contain the

drying agent.
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9. A gas-barrier film comprising the resin composition for
sealing an organic electroluminescent device according to
claim 1.

10. An organic electroluminescent device sealed with the
resin composition for sealing an organic electroluminescent
device according to claim 1.

11. An organic electroluminescent panel comprising the
organic electroluminescent device according to claim 10.

12. A method of producing a resin composition for sealing
an organic electroluminescent device, the resin composition
comprising a drying agent, a curable component and a binder
resin, and a surface roughness Ra of the shear failure surface
after curing the resin composition being 0.5 um or more, and
the method comprising the steps of:

mixing the binder resin and the drying agent in a solvent

and pulverizing the mixture using a bead mill so that a
mean diameter of the drying agent becomes 5 pum or less
to prepare a pre-varnish, and

mixing the curable component with the pre-varnish.

I I T T



patsnap

LT RBFROF) ATHHEVERENBHENRIEAESY, £~ 55 FEAFIE |, BSIE , B EBE XESH4MNERiZH
BAE MBI B A X ER
NI RE)E US20140291655A1 [F(2E)E 2014-10-02
HiES US14/303034 HiEA 2014-06-12
BB (E R AGR) ISR E R .
HFHB(EAR)AGE) STESKROBRAR.
[FR]&Z A A SUZUKI TOSHIHIRO
HATTORI SATOSHI
MIEDA TETSUYA
FUKUDA HIDETO
YAMAKAWA TAKANORI
NAKAMURA TOSHIMITSU
REBA SUZUKI, TOSHIHIRO
HATTORI, SATOSHI
MIEDA, TETSUYA
FUKUDA, HIDETO
YAMAKAWA, TAKANORI
NAKAMURA, TOSHIMITSU
IPCH &= HO1L51/52
CPCH%E H05B33/04 HO5B33/10 HO1L51/5253 HO1L51/5259 HO1L51/5246 Y10T428/1476
£ £ 2012083117 2012-03-30 JP
H At N FF S0k US9257671
SNEBEEE Espacenet USPTO
HEG®) 20

—HATEHARVERRARFORELAEY 88  TRAMNTEL
o, Hi , MIEASWELEHERIEMNREBEEERaN0.5um
B —REFREAeBRENBaMEASUERNESE BN EREK
RN EREN A BB LER.

TEEANNR

AR R AR RN R AR
A
A

B . BHo

W
23



https://share-analytics.zhihuiya.com/view/72d66ecb-d3d1-4618-a2af-01394f6d3005
https://worldwide.espacenet.com/patent/search/family/049260398/publication/US2014291655A1?q=US2014291655A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220140291655%22.PGNR.&OS=DN/20140291655&RS=DN/20140291655

