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(7) ABSTRACT

A barrier film configured to reduce degradation of an organic
EL element includes a first inorganic film, a second inorganic
film, and a third inorganic film which are provided in order
from a base substrate, a first organic film between the first
inorganic film and the second inorganic film, and a second
organic film between the second inorganic film and the third
inorganic film. The first organic film has a plurality of first
through holes formed therein so that the first inorganic film is
in contact with the second inorganic film through the first
through holes. The second organic film has a plurality of
second through holes formed therein so that the second inor-
ganic film is in contact with the third inorganic film through
the second through holes.
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ORGANIC ELECTROLUMINESCENCE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to organic electrolu-
minescence displays and methods of manufacturing the
same, and more particularly relates to organic electrolumi-
nescence displays including a barrier film obtained by stack-
ing an inorganic film and an organic film and a method of
manufacturing the same.

BACKGROUND ART

[0002] For organic electroluminescence (hereinafter also
referred to as “EL”) displays including organic EL elements,
a structure has been proposed in order to reduce degradation
of the organic EL elements. In the structure, a barrier film
obtained by stacking an inorganic film and an organic film is
provided to cover the organic EL elements, or in the case of
using a plastic substrate, to cover a surface of the plastic
substrate, thereby reducing entry of moisture and oxygen.
[0003] For example, Patent Document 1 describes an
organic EL display element including a sealing layer which
corresponds to the above-described barrier film and includes
a first barrier layer obtained by sequentially vacuum depos-
iting a SiO, film and an Al film on a counter electrode (cath-
ode) which is a component of the above-described organic EL
element, a resin layer obtained by vacuum depositing poly-
ethylene glycol acrylate on the first barrier layer and harden-
ing the deposited polyethylene glycol acrylate, and a second
barrier layer obtained by sequentially vacuum depositing an
Al film and a SiO, film on the resin layer.

[0004] Patent Document 2 describes an electric field light
emitting element including a multilayer film as the above-
described barrier film, wherein the multilayer film includes a
polymermaterial layer and an inorganic material thin film and
is provided on a cathode film which is a component of the
above-described organic EL element.

[0005] Patent Document 3 describes an organic electric
field light emitting element including a barrier layer as the
above-described barrier film, wherein the barrier layer is
obtained by alternately stacking organic layers and inorganic
layers on an element corresponding to the above-described
organic EL element.

CITATION LIST

Patent Document

[0006] Patent Document 1: Japanese Unexamined Patent
Publication No. 2001-307873

[0007] Patent Document 2: Japanese Unexamined Patent
Publication No. 2002-252080

[0008] Patent Document 3: Japanese Unexamined Patent
Publication No. 2003-17244

[0009] Patent Document 4: Japanese Unexamined Patent
Publication No. 2003-282239
SUMMARY OF THE INVENTION
Technical Problem

[0010] Due to low adhesiveness between an inorganic film
and an organic film included in the barrier film, delamination
may occur at the interface between the inorganic film and the
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organic film of the barrier film. If the delamination occurs at
the interface between the inorganic film and the organic film,
entrance of moisture or oxygen through the interface is
allowed, which leads to degradation of the organic EL ele-
ment. In the case of an organic EL display including a flexible
plastic substrate (film substrate) as a base substrate, bending
stress occurs at the interface between the inorganic film and
the organic film due to a bend of the substrate, so that delami-
nation is likely to occur at the interface between the inorganic
film and the organic film. Moreover, due to the difference
between the thermal expansion coefficients of the inorganic
film and the organic film, thermal stress occurs at the interface
between the inorganic film and the organic film when tem-
perature changes, so that delamination is likely to occur at the
interface between the inorganic film and the organic film.
[0011] To address the above-described problems, Patent
Document 4 proposes an organic EL display panel including
a clathrate inorganic barrier layer as the above-described
barrier film. The clathrate inorganic barrier layer includes a
first inorganic barrier layer, a first group of dots of a polymer
compound layer, an intermediate second inorganic barrier
layer, a second group of dots of a polymer compound layer, an
intermediate third inorganic barrier layer, a third group of
dots of a polymer compound layer, and a fourth inorganic
barrier layer at an outermost surface which are sequentially
stacked on a resin substrate.

[0012] Inthe organic EL display panel described in Patent
Document 4, since each of organic films which are the poly-
mer compound layers is patterned into islands, the inorganic
films in pairs and sandwiching a corresponding one of the
organic films are in contact with each other. This reduces
delamination at the interface between the inorganic film and
the organic film at a certain degree. However, when thermal
stress or bending stress occurs at the interface between the
inorganic film and the organic film as described above, the
stress is applied to the individual dots (islands) of the organic
film, so that distributing and relieving the stress become dif-
ficult, which may cause delamination at the interface between
the inorganic film and the organic film. Therefore, the organic
EL display panel described in Patent Document 4 is still
susceptible to improvement.

[0013] Inview ofthe foregoing, it is an object of the present
invention to reduce delamination which occurs at the inter-
face between an inorganic film and an organic film included in
a barrier film due to stress caused at the interface.

Solution to the Problem

[0014] To achieve the object, the present invention includes
abarrier film formed by sequentially stacking a first inorganic
film, a first organic film having a plurality of first through
holes formed therein, a second inorganic film, a second
organic film having a plurality of second through holes
formed therein, and a third inorganic film.

[0015] Specifically, an organic electroluminescence dis-
play according to an aspect of the present invention includes:
abase substrate; an organic electroluminescence element (di-
rectly or indirectly) provided on the base substrate; a barrier
film configured to reduce degradation of the organic elec-
troluminescence element, wherein the barrier film includes a
first inorganic film, a second inorganic film, and a third inor-
ganic film in order from the base substrate, a first organic film
between the first inorganic film and the second inorganic film,
and a second organic film between the second inorganic film
and the third inorganic film, the first organic film has a plu-
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rality of first through holes formed therein such that the first
inorganic film is in contact with the second inorganic film
through the first through holes, and the second organic film
has a plurality of second through holes formed therein such
that the second inorganic film is in contact with the third
inorganic film through the second through holes.

[0016] The first through holes and the second through holes
may be provided so as not to overlap each other.

[0017] Each of the first through holes and the second
through holes may have a linear shape.

[0018] Each of the first through holes and the second
through holes may be dot-shaped.

[0019] The first organic film having the first through holes
formed in a dot-pattern and the second organic film having the
second through holes formed in a dot-pattern have a structure
in which in the dot-shaped polymer compound layer
described in Patent Document 4, the region provided with the
polymer compound layer and the region provided with no
polymer compound layer are exactly reversed.

[0020] The barrier film may be a sealing film covering the
organic electroluminescence element.

[0021] Thebarrier film may be a base coat film on a surface
of the base substrate facing the organic electroluminescence
element.

[0022] The barrier film may be a protection film on a sur-
face of the base substrate opposite to the organic electrolu-
minescence element.

[0023] An organic electroluminescence display according
to another aspect of the present invention includes: a base
substrate; an organic electroluminescence element (directly
or indirectly) provided on the base substrate; and a barrier
film configured to reduce degradation of the organic elec-
troluminescence element, wherein the barrier film includes
first to nth inorganic films in order from the base substrate,
where nis a natural number greater than or equal to 3, and first
to (n—1)th organic films each provided between adjacent ones
of the inorganic films in order from the base substrate, each of
the first to (n-1)th organic films has a plurality of through
holes formed therein such that the inorganic films adjacent to
the organic film are in contact with each other through the
through holes, and at least one of the first to (n-1)th organic
films overlaps the through holes formed in at least one of the
organic films other than the at least one organic film when
viewed in plan.

[0024] A method of manufacturing an organic electrolumi-
nescence display according to an aspect of the present inven-
tion includes: an EL element formation step of forming an
organic electroluminescence element (directly or indirectly)
on a base substrate; and a barrier film formation step of
forming a barrier film configured to reduce degradation of the
organic electroluminescence element, wherein at the barrier
film formation step, a first inorganic film, a first organic film
having a plurality of first through holes formed in a thickness
direction thereof and passing therethrough, a second inor-
ganic film, a second organic film having a plurality of second
through holes formed in a thickness direction thereof and
passing therethrough, and a third inorganic film are sequen-
tially formed.

[0025] At the barrier film formation step, the first organic
film and the second organic film may be formed such that the
first through holes and the second through holes do not over-
lap each other.
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[0026] At the barrier film formation step, the first organic
film and the second organic film may be formed by vacuum
coating.

[0027] At the barrier film formation step, the first organic
film and the second organic film may be formed by a printing
method or photolithography.

[0028] The barrier film formation step may be performed
after the EL element formation step, and at the barrier film
formation step, a sealing film covering the organic electrolu-
minescence element may be formed as the barrier film.
[0029] The barrier film formation step may be performed
before the EL element formation step, and at the barrier film
formation step, a base coat film covering a surface of the base
substrate facing the organic electroluminescence element
may be formed as the barrier film.

[0030] The barrier film formation step may be performed
before the EL element formation step, and at the barrier film
formation step, a protection film covering a surface of the
base substrate opposite to the organic electroluminescence
element may be formed as the barrier film.

Advantages Of The Invention

[0031] According to the present invention, a first inorganic
film, a first organic film having a plurality of first through
holes formed therein, a second inorganic film, a second
organic film having a plurality of second through holes
formed therein, and a third inorganic film are sequentially
formed, thereby forming a barrier film. Thus, it is possible to
reduce delamination at the interface between the inorganic
film and the organic film included in the barrier film due to
stress at the interface between the inorganic film and the
organic film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a cross-sectional view of an organic EL
display according to a first embodiment.

[0033] FIG. 2isa plan view illustrating a pixel structure of
the organic EL display according to the first embodiment.
[0034] FIG. 3is anequivalent circuit diagram of an organic
EL element included in the organic EL display according to
the first embodiment.

[0035] FIG. 4 is a plan view illustrating a structure of
through holes in a barrier film included in the organic EL
display according to the first embodiment.

[0036] FIG. 5 is a cross-sectional view illustrating the bar-
rier film taken along the line V-V of FIG. 4.

[0037] FIG. 6 is a plan view illustrating a structure of
through holes of a first variation of the barrier film according
to the first embodiment.

[0038] FIG. 7 is a plan view illustrating a structure of
through holes of a second variation of the barrier film accord-
ing to the first embodiment.

[0039] FIG. 8 is a plan view illustrating a structure of
through holes of a third variation of the barrier film according
to the first embodiment.

[0040] FIG. 9 is a plan view illustrating a structure of
through holes of a fourth variation of the barrier film accord-
ing to the first embodiment.

[0041] FIG. 10 is a cross-sectional view illustrating a struc-
ture of through holes of a fifth variation of the barrier film
according to the first embodiment.

[0042] FIG. 11 is a cross-sectional view illustrating an
organic EL display according to a second embodiment.
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[0043] FIG. 12 is a cross-sectional view illustrating a bar-
rier film included in the organic EL display according to the
second embodiment.

[0044] FIG. 13 is a cross-sectional view illustrating an
organic EL display according to a third embodiment.

[0045] FIG. 14 is a cross-sectional view illustrating an
organic EL display according to a fourth embodiment.

DESCRIPTION OF EMBODIMENTS

[0046] Embodiments of the present disclosure will be
described in detail below based on the drawings. The present
invention is not limited to the following embodiments.

First Embodiment of Invention

[0047] FIGS. 1-10 illustrate a first embodiment of an
organic EL display according to the present invention and a
method of manufacturing the same. FIG. 1 is a cross-sectional
view illustrating an organic EL display 50a of the present
embodiment. FIG. 2 is a plan view illustrating a pixel struc-
ture of the organic EL display 50a. Note that FIG. 1 is the
cross-sectional view taken along the line A-A of FIG. 2. FIG.
3is an equivalent circuit diagram ofan organic EL element 25
included in the organic EL display 50a. FIG. 4 is a plan view
illustrating a structure Ha of through holes in a sealing film
31a included in the organic EL display 50a. FIG. 5 is a
cross-sectional view illustrating the sealing film 31a taken
along the line V-V of FIG. 4.

[0048] As illustrated in FIG. 1, the organic EL display 50a
includes a base substrate 10a such as a glass substrate, the
organic EL element 25 on the base substrate 10a, and the
sealing film 31a as a barrier film. The sealing film 31a covers
the organic EL element 25 so as to reduce degradation of the
organic EL element 25, A plurality of sub-pixels P (see FIG.
2) each of which is a minimum unit of an image are arranged
in a display region (not shown) of the organic EL display 50a
in a matrix pattern. As illustrated in FIG. 2, sub-pixels P
having light emission regions Lr for displaying gradation of a
red color, sub-pixels P having light emission regions Lg for
displaying gradation ofa green color, and sub-pixels P having
light emission regions Lb for displaying gradation of a blue
color are placed next to one another in the display region of
the organic EL display 50a, and three of the sub-pixels P
placed next to one another form a pixel.

[0049] As illustrated in FIGS. 1-3, the organic EL element
25 includes: a plurality of gate lines 11 extending parallel to
each other on the base substrate 10a; a plurality of source
lines 12a extending parallel to each other in a direction
orthogonal to the gate lines 11; a plurality of power supply
lines 124 which extend parallel to each other in a direction
orthogonal to the gate lines 11 and each of which is adjacent
to a corresponding one of the source lines 12a; a plurality of
first TFTs 134 each provided at a corresponding one of inter-
sections of the gate lines 11 and the source lines 124, that is,
each provided for a corresponding one of the sub-pixels P, and
connected to the gate line 11 and the source line 12a of the
corresponding intersection; a plurality of second TFTs 135
each provided for a corresponding one of the sub-pixels P and
connected to the first TFT 134 of the corresponding sub-pixel
P and a corresponding one of the power supply lines 125, a
plurality of capacitors 13¢ each provided for a corresponding
one of the sub-pixels P and connected to the first TFT 134 of
the corresponding sub-pixel P and a corresponding one of the
power supply lines 124, an interlayer insulating film 14 cov-
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ering the first TFTs 134, the second TFTs 134, and the capaci-
tors 13¢; a plurality of first electrodes 15 each provided on the
interlayer insulating film 14 as an anode for a corresponding
one of the sub-pixels P, and connected the first TFT 134 and
the second TFTs 135 of the corresponding sub-pixel P; an
edge cover 16 in a form of a grid covering edges of the first
electrodes 15; successively formed hole injection and trans-
port layers 17 covering the first electrodes 15 and the edge
cover 16; a plurality of light-emitting layers 18 on the hole
injection and transport layers 17 each provided for a corre-
sponding one of the sub-pixels P; a successively formed elec-
tron transport and injection layer 19 covering the light-emit-
ting layers 18; and a second electrode 20 as a cathode
covering the electron transport and injection layer 19. Here, a
carrier blocking layer for blocking flow of carriers such as
positive holes and electrons may be inserted between each of
the first electrodes 15 and the second electrode 20 as neces-
sary. The hole injection and transport layers 17 and the elec-
tron transport and injection layer 19 may be accordingly
omitted.

[0050] The first TFTs 13a and the second TFTs 135 are, for
example, bottom gate type or top gate type TFTs.

[0051] Each capacitor 13¢ includes, for example, one elec-
trode made of the same material and formed in the same layer
as the gate line 11, the other electrode made of the same
material and formed in the same layer as the source line 12¢,
and a gate insulating film between the electrodes in pairs.
[0052] The interlayer insulating film 14 and the edge cover
16 are made of, for example, a photosensitive acrylic resin, a
photosensitive polyimide resin, etc.

[0053] The first electrodes 15 and the second electrode 20
are made of, for example, a transparent conductive film of
indium tin oxide (ITO), indium zinc oxide (IZO), gallium-
added zinc oxide (GZO), etc., a metal film of gold (Au),
nickel (Ni), platinum (Pt), etc., or a multilayer film of these
films. The first electrodes 15 and the second electrode 20 are
suitably formed by, for example, a sputtering method,
vacuum deposition, CVD, plasma CVD, a printing method,
etc. When the first electrodes 15 have a light transmissive or
semi-transmissive characteristic, and second electrode 20 has
a light reflective characteristic, a bottom emission type dis-
play is formed, where light is output from the base substrate
10a. When the first electrodes 15 have a light reflective char-
acteristic, and the second electrode 20 has a light transmissive
or semi-transmissive characteristic, a top emission type dis-
play is formed, where light is output from the sealing film
3la.

[0054] The hole injection and transport layers 17 have the
function of increasing the efficiency of injecting holes from
the first electrodes 15 to the light-emitting layers 18 and the
function of increasing the efficiency of transporting holes to
the light-emitting layers 18. The hole injection and transport
layers 17 are made of, for example, a chain or heterocyclic
conjugated system monomer, oligomer, or polymer such as
anthracene, azatriphenylene, fluorenone, hydrazone, stil-
bene, triphenylene, benzine, styrylamine, triphenylamine,
porphyrin, triazole, imidazole, oxadiazole, oxazole, polyaryl
alkane, phenylene diamine, arylamine, a derivative thereof, a
thiopherne-based compound, a polysilane-based compound, a
vinylcarbazole-based compound, an aniline-based com-
pound, etc. The hole injection and transport layers 17 may be
formed as a single layer having both the function of increas-
ing the efficiency of injecting holes and the function of
increasing the efficiency of transporting holes as described
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above, or may be formed as a multilayer film including a
single layer having the function of increasing the efficiency of
injecting holes and a single layer having the function of
increasing the efficiency of transporting holes. Thehole injec-
tion and transport layers 17 are suitably formed by, for
example, vacuum deposition.

[0055] Each of the plurality of light-emitting layers 18 has
the function of recombining positive holes injected from the
first electrode 15 and electrons injected from the second elec-
trode 20 to output light. The light-emitting layer 18 includes,
for example, a light-emitting layer 18~ provided in the light
emission region Lr for displaying gradation of a red color, a
light-emitting layer 18g provided in the light emission region
Lg for displaying gradation of a green color, and a light-
emitting layer 185 provided in the light emission region Lb
for displaying gradation of a blue color. The light-emitting
layers 18 are made of a material having high luminance
efficiency such as a low-molecular fluorescent dye and a
metal complex examples of which include anthracene, naph-
thalene, indene, phenanthrene, pyrene, naphthacene, triph-
enylene, perylene, picene, fluoranthene, acephenanthrylene,
pentaphene, pentacene, coronene, butadiene, coumarin, acri-
dine, stilbene, a derivative thereof, a tris(8-quinolinolato)
aluminum complex, a bis(benzoquinolinolato)beryllium
complex, a tri(dibenzoyl methyl)phenanthroline europium
complex, ditoluylvinylbiphenyl, hydroxyphenyl oxazole,
and hydroxyphenyl thiazole. The light-emitting layers 18 are
suitably formed by, for example, vacuum deposition, etc.
[0056] The electron transport and injection layer 19 has the
function of increasing the efficiency of transporting electrons
to the light-emitting layers 18, and the function of increasing
the efficiency of injecting electrons from the second elec-
trodes 15 to the light-emitting layers 18. The electron trans-
port and injection layer 19 is made of, for example, a tris(8-
quinolinolato) aluminum complex, an oxadiazole derivative,
a triazole derivative, a phenylquinoxaline derivative, a silole
derivative, etc. As described above, the electron transport and
injection layer 19 may be formed as a single layer having both
the function of increasing the efficiency of transporting elec-
trons and the function of increasing the efficiency of injecting
electrons or may be formed as a multilayer film including a
single layer having the function of increasing the efficiency of
transporting electrons and a single layer having the function
of increasing the efficiency of injecting electrons. The elec-
tron transport and injection layer 19 is suitably formed by, for
example, vacuum deposition, etc.

[0057] As illustrated in FIG. 5, the sealing film 31a
includes a first inorganic film 26, a first organic film 27, a
second inorganic film 28, a second organic film 29, and a third
inorganic film 30 provided in order from the base substrate
10a.

[0058] As illustrated in FIG. 5, the first organic film 27 has
a plurality of first line-shaped through holes 274 formed
therein so that the first inorganic film 26 is in contact with the
second inorganic film 28.

[0059] As illustrated in FIG. 5, the second organic film 29
has a plurality of second line-shaped through holes 29%
formed therein so that the second inorganic film 28 is in
contact with the third inorganic film 30.

[0060] As illustrated in FIG. 4, the first organic films 27 and
the second organic films 29 have the through hole structure
Ha in which the second through holes 29% each do not overlap
the first through hole 27/. The first organic film 27 having the
first line-shaped through holes 27/ formed therein and the
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second organic film 29 having the second line-shaped through
holes 29/ formed therein are suitably formed by, for example,
vacuum coating such as CVD, vapor deposition, sputtering,
etc.

[0061] FIGS. 6-9 are plan views illustrating structures Hb-
He of through holes of first to fourth variations of the sealing
film 31a.

[0062] In the through hole structure Hb of the first varia-
tion, as illustrated in FIG. 6, first line-shaped through holes
27h and second line-shaped through holes 297 are alternately
arranged to extend in a vertical direction in the figure. At first
organic film 27 having the first line-shaped through holes 27/
formed therein and a second organic film 29 having the sec-
ond line-shaped through holes 29/ formed therein are suit-
ably formed by, for example, vacuum coating such as CVD,
vapor deposition, sputtering, etc.

[0063] Inthe through hole structure He of the second varia-
tion, as illustrated in FIG. 7, first line-shaped through holes
27h and second line-shaped through holes 29/ are randomly
arranged to extend in a vertical direction and a lateral direc-
tion in the figure. A first organic film 27 having the first
line-shaped through holes 274 formed therein and a second
organic film 29 having the second line-shaped through holes
29/ formed therein are suitably formed, for example, vacuum
coating such as CVD, vapor deposition, sputtering, etc.
[0064] In the through hole structure Hd of the third varia-
tion, as illustrated in FIG. 8, first dot-shaped through holes
27h and second dot-shaped through holes 29/% are randomly
provided. A first organic film 27 having the first dot-shaped
through holes 27% formed therein and a second organic film
29 having the second dot-shaped through holes 29/ formed
therein are suitably formed by a printing method or photoli-
thography.

[0065] In the through hole structure He of the fourth varia-
tion, as illustrated in FIG. 9, first rectangular through holes
27h and second rectangular through holes 29/ are alternately
arranged. A first organic film 27 having the first rectangular
through holes 27/ formed therein and a second organic film
29 having the second rectangular through holes 29/ formed
therein are suitably formed by a printing method or photoli-
thography.

[0066] FIG. 10 is a cross-sectional view illustrating a seal-
ing film 316 of a fifth variation of the sealing film 31a. The
through hole structures Ha-He, in which the second through
holes 29/ each do not overlap the first through hole 27/, have
been described in the present embodiment and in the first to
fourth variations. However, when the sealing film has three or
more independent organic films, second through holes 297
each may overlap a first through hole 27% as in the case of a
sealing film 315 described below.

[0067] Specifically, as illustrated in FIG. 10, the sealing
film 315 includes a first inorganic film 26, a first organic film
27, a second inorganic film 28, a second organic film 29, a
third inorganic film 30, . . ., an (n-2)th organic film Fw
(where 1 is an integer greater than or equal to 5), an (n—-1)th
inorganic film Fx, an (n-1)th organic film Fy, and an nth
inorganic film Fz in order from a base substrate 10a. As
illustrated in FIG. 10, in the sealing film 315, through holes in
the first organic film 27, in the second organic film 29, . .. ,and
in the (n-2)th organic film Fw overlap one another. Therefore,
a pin hole Ph formed in the second inorganic film 28 extends
to the inorganic films above the second inorganic film 28 in
the figure, whereas no pin hole (Ph) is formed in the nth
inorganic film Fz because the pin hole Ph is covered with the



US 2015/0214504 Al

(n=1)th organic film Fy. The present variation has described a
configuration in which the through holes in the first organic
film 27, the second organic film 29, . . ., and the (n-2)th
organic film Fw overlap one another, and thorough holes in
the (n-1)th organic film Fy do not overlap the through holes,
which overlap one another, that is, a configuration in which at
least one of the first to (n-1)th organic films overlaps through
holes formed in at least one of the other organic films except
the one organic film when viewed in plan, so that the pin hole
(Ph) formed in the inorganic film is necessarily covered with
any one of the organic films. However, a configuration in
which through holes in the first to (n—1)th organic films donot
overlap one another is of course more preferable.

[0068] The organic EL display 50« having the above-de-
scribed configuration is configured such that in each sub-
pixel P, a gate signal is input to the first TFT 134 via the gate
line 11 to turn on the first TFT 134, a predetermined voltage
corresponding to a source signal is applied to a gate electrode
of the second TFT 1354 and the capacitor 13¢ via the source
line 124, the magnitude of a current from the power supply
line 125 is determined based on a gate voltage of the second
TFT 134, and the determined current is supplied to the light-
emitting layer 18, so that the light-emitting layer 18 emits
light, thereby displaying an image. In the organic EL display
50q, even when the first TFT 13a is off, the gate voltage of
second TFT 135 is retained by the capacitor 13¢, so that the
light-emitting layer 18 continues emitting light until a gate
signal in a next frame is input.

[0069] Next, a method of manufacturing the organic EL
display 504 of the present embodiment will be described. The
method of manufacturing the organic EL display 50a of the
present embodiment includes an EL element formation step
and a sealing film formation step.

[0070] <EL Element Formation Step>

[0071] On a surface of a base substrate 10a such as a glass
substrate, gate lines 11, source lines 124, power supply lines
124, first TFTs 13a, second TFTs 135, capacitors 13¢, an
interlayer insulating film 14, first electrodes 15, an edge cover
16, hole injection and transport layers 17, light-emitting lay-
ers 18, an electron transport and injection layer 19, a second
electrode 20, etc. are formed by using a known method,
thereby forming an organic EL element 25.

[0072] <Sealing Film Formation Step (Barrier Film Forma-
tion Step)>
[0073] On a surface of the organic EL element 25 (the

second electrode 20) formed at the EL element formation
step, a thin film made of silicon nitride, silicon oxide, silicon
oxynitride, aluminum oxide, etc. is formed to have a thick-
ness of about 100 nm by, for example, vapor deposition,
thereby forming a first inorganic film 26.

[0074] Subsequently, a thin film made of polyacrylate,
polyurea, parylene (polyparaxylylene), polyimide, polya-
mide, or the like is formed to have a thickness of about
thickness 3 um on a surface of the first inorganic film 26 by,
for example, vapor deposition using a vapor deposition mask,
thereby forming a first organic film 27 having first through
holes 27/ formed therein.

[0075] Then, a thin film made of silicon nitride, silicon
oxide, silicon oxynitride, aluminum oxide, or the like is
formed to have a thickness of about 100 nm on a surface of the
first organic film 27 by, for example, vapor deposition,
thereby forming a second inorganic film 28.

[0076] Further, a thin film made of polyacrylate, polyurea,
parylene, polyimide, polyamide, or the like is formed to have
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athickness of about 3 pm on a surface ofthe second inorganic
film 28 by, for example, vapor deposition using a vapor depo-
sition mask, thereby forming a second organic film 29 having
second through holes 29/ formed therein.

[0077] Finally, a thin film made of silicon nitride, silicon
oxide, silicon oxynitride, aluminum oxide, or the like is
formed to have a thickness of about 100 nm on a surface of the
second organic film 29 by, for example, vapor deposition,
thereby forming a third inorganic film 30. Thus, a sealing film
31a is formed.

[0078] In the manner described above, an organic EL dis-
play 50a of the present embodiment can be manufactured.
[0079] As described above, according to the organic EL
display 50a of the present embodiment and the method of
manufacturing the same, the sealing film 31a for reducing
degradation of the organic EL element 25 formed on the base
substrate 10a at the EL element formation step is formed at
the sealing film formation step by sequentially forming the
first inorganic film 26, the first organic film 27 having the
plurality of first through holes 27k formed in a thickness
direction thereof, the second inorganic film 28, the second
organic film 29 having the plurality of second through holes
29/ formed in a thickness direction thereof, and the third
inorganic film 30. Thus, each of the first organic film 27 and
the second organic film 29 is a continuous film. Therefore,
stress caused at interfaces between the first inorganic film 26,
the first organic film 27, the second inorganic film 28, the
second organic film 29, and the third inorganic film 30 of the
multilayer film can be distributed and relieved by each of the
entire first organic film 27 and the entire second organic film
29. Delamination at the interfaces between the first inorganic
film 26, the first organic film 27, the second inorganic film 28,
the second organic film 29, and the third inorganic film 30 of
the multilayer film can be reduced. Therefore, it is possible to
reduce delamination at the interface between an inorganic
film and an organic film included in the sealing film 31a due
to stress caused at the interface between the inorganic film
and the organic film.

[0080] Moreover, according to the method of manufactur-
ing the organic EL display 50a of the present embodiment, the
first organic film 27 and the second organic film 29 are formed
by vacuum coating. In this case, the aperture ratio of a film
forming mask (vapor deposition mask) for shielding film
forming particles is higher than in the case where the organic
film is patterned into dots (islands). Thus, it is possible to limit
areduction in film formation rates of the first organic film 27
and the second organic film 29 to a lesser degree.

[0081] According to the organic EL display 50a of the
present embodiment and the method of manufacturing the
same, at the sealing film formation step, the first organic film
27 and the second organic film 29 are formed such that the
first through holes 27/ and the second through holes 29% do
not overlap with each other. Therefore, even when a pin hole
or cracks are formed in the first inorganic film 26 or the
second inorganic film 28, the pin hole or the cracks are cov-
ered with the first organic film 27 or the second organic film
29, so that it is possible to reduce degradation in barrier
characteristics of the sealing film 31a.

Second Embodiment of Invention

[0082] FIG. 11 is a cross-sectional view of an organic EL
display 505 of the present embodiment. FIG. 12 is a cross-
sectional view of a base coat film 6 included in the organic EL
display 505. In the following embodiments, the same refer-
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ence numerals as those shown in FIGS. 1-10 are used to
represent equivalent elements, and the detailed explanation
thereof will be omitted.

[0083] Inthe first embodiment, the organic EL display 50a
including the sealing film 314 (315) as a barrier film has been
described. In the present embodiment, the organic EL display
505 including the base coat film 6 as a barrier film will be
described.

[0084] Asillustrated in FIG. 11, the organic EL display 505
includes a base substrate 105 such as a plastic substrate, the
base coat film 6 as a barrier film provided on the base substrate
104 to reduce degradation of an organic EL element 25, the
organic EL element 25 on the base coat film 6, a sealing film
32 covering the organic EL element 25, a sealing substrate 33
facing the base substrate 10, and a frame-shaped sealing
resin 34 with which the base substrate 105 and the sealing
substrate 33 are bonded together.

[0085] As illustrated in FIG. 12, the base coat film 6
includes a first inorganic film 1, afirst organic film 2, asecond
inorganic film 3, a second organic film 4, and a third inorganic
film 5 provided in order from the base substrate 105.

[0086] As illustrated in FIG. 12, the first organic film 2 has
a plurality of first line-shaped through holes 2/ formed
therein so that the first inorganic film 1 and the second inor-
ganic film 3 are in contact with each other.

[0087] As illustrated in FIG. 12, the second organic film 4
has a plurality of second line-shaped through holes 4% formed
therein so that the second inorganic film 3 and the third
inorganic film 5 are in contact with each other.

[0088] As illustrated in FIG. 12, the first organic film 2 and
the second organic film 4 are provided such that each of the
second through holes 4/ does not overlap a corresponding
one of the first through holes 2/4. The first organic film 2
having the first line-shaped through holes 2/ formed therein
and the second organic film 4 having the second line-shaped
through holes 4/ formed therein are suitably formed by, for
example, vacuum coating such as CVD, vapor deposition,
sputtering, etc.

[0089] The sealing film 32 is made of an inorganic film of,
for examiple, silicon nitride, silicon oxide, silicon oxynitride,
or aluminum oxide.

[0090] The sealing substrate 33 is, for example, a metal
plate, a glass substrate, or a plastic substrate provided with a
base coat film having the same configuration as the base coat
film 6.

[0091] The sealing resin 34 is made of, for example, an
ultraviolet-curable epoxy resin.

[0092] An inert gas such as argon or an organic resin is
filled in a space surrounded by the sealing film 32, the sealing
substrate 33, and the sealing resin 34. Here, the organic resin
may contain a desiccating agent or an oxygen absorbent. In
the space surrounded by the sealing film 32, the sealing sub-
strate 33, and the sealing resin 34, a sheet material containing
a desiccating agent or an oxygen absorbent may be attached,
or a solution containing a desiccating agent or an oxygen
absorbent may be applied. The sealing film 32 of the organic
EL display 505 may be omitted, as long as the barrier char-
acteristics of the sealing substrate 33 and the sealing resin 34
can be satisfactorily ensured.

[0093] Next, a method of manufacturing the organic EL
display 505 of the present embodiment will be described. The
method of manufacturing the organic EL display 505 of the
present embodiment includes a base coat film formation step,
an EL element formation step, and a sealing step.
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[0094] <Base Coat Film Formation Step (Barrier Film For-
mation Step)>
[0095] A thin film of silicon nitride, silicon oxide, silicon

oxynitride, aluminum oxide, or the like is formed to have a
thickness of about 100 nm on a surface of a base substrate 105
such as a plastic substrate by vapor deposition, thereby form-
ing a first inorganic film 1.

[0096] Subsequently. a thin film of polyacrylate, polyurea,
parylene, polyimide, polyamide, or the like is formed to have
a thickness of about 3 um on a surface of the first inorganic
film 1 by, for example, vapor deposition using a vapor depo-
sition mask, thereby forming a first organic film 2 having first
through holes 2/ formed therein.

[0097] Then, a thin film of silicon nitride, silicon oxide,
silicon oxynitride, aluminum oxide, or the like is formed to
have a thickness of about 100 nm on a surface of the first
organic film 2 by, for example, vapor deposition, thereby
forming a second inorganic film 3.

[0098] Further, a thin film of polyacrylate, polyurea,
parylene, polyimide, polyamide, or the like is formed to have
athickness of about 3 pm on a surface of the second inorganic
film 3 by, for example, vapor deposition using a vapor depo-
sition mask, thereby forming a second organic film 4 having
second through holes 4% formed therein.

[0099] Finally, a thin film of silicon nitride, silicon oxide,
silicon oxynitride, aluminum oxide, or the like is formed to
have a thickness of about 100 nm on a surface of the second
organic film 4 by, for example, vapor deposition, thereby
forming a third inorganic film 5. In this way, a base coat film
6 covering the surface of the base substrate 104 is formed.
[0100] <EL Element Formation Step>

[0101] On a surface of the base coat film 6 formed at the
base coat film formation step, gate lines 11, source lines 124,
power supply lines 126, first TFTs 13¢, second TFTs 135,
capacitors 13¢, an interlayer insulating film 14, first elec-
trodes 15, an edge cover 16, hole injection and transport
layers 17, light-emitting layers 18, an electron transport and
injection layer 19, a second electrode 20, etc. are formed by a
known method, thereby forming an organic EL element 25.
[0102] <Sealing Step>

[0103] First, on a surface of the organic EL element 25 (the
second electrode 20) formed at the EL element formation
step, a thin film of silicon nitride, silicon oxide, silicon oxyni-
tride, aluminum oxide, or the like is formed by, for example,
vapor deposition to have a thickness of about 100 nm, thereby
forming a sealing film 32.

[0104] Subsequently, a sealing resin 34 is applied to an
edge of the sealing film 32 in a frame shape.

[0105] Further, the substrate (base substrate 104) provided
with the sealing film 32 and the sealing resin 34 is bonded to
asealing substrate 33 under an inert gas atmosphere, and then,
the sealing resin 34 is hardened.

[0106] In the manner described above, the organic EL dis-
play 504 of the present embodiment can be manufactured.
[0107] As described above, according to the organic EL
display 505 of the present embodiment and the method of
manufacturing the same, the base coat film 6 for reducing
degradation of the organic EL element 25 formed on the base
substrate 104 at the EL element formation step is formed at
the base coat film formation step by sequentially forming the
first inorganic film 1, the first organic film 2 having the plu-
rality of first through holes 2/ formed in a thickness direction
thereof, the second inorganic film 3, the second organic film
4 having the plurality of second through holes 4% formed in a
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thickness direction thereof, and the third inorganic film 5.
Thus, each of the first organic film 2 and the second organic
film 4 is a continuous film. Therefore, stress caused at inter-
faces between the first inorganic film 1, the first organic film
2, the second inorganic film 3, the second organic film 4, and
the third inorganic film 5 of the multilayer film can be dis-
tributed and relieved by each of the entire first organic film 2
and the entire second organic film 4. Delamination at the
interfaces between the first inorganic film 1, the first organic
film 2, the second inorganic film 3, the second organic film 4,
and the third inorganic film 5 of the multilayer film can be
reduced. Therefore, it is possible to reduce delamination at
the interface between an inorganic film and an organic film
included in the base coat film 6 due to stress caused at the
interface between the inorganic film and the organic film.
[0108] In the present embodiment, the organic EL display
505 including a plastic substrate as the base substrate 105 and
the method of manufacturing the same have been described.
However, the base coat film 6 (barrier film) is also useful in
the case where a glass substrate is used as the base substrate
104. That is, since the glass substrate has a very low perme-
ability of oxygen and moisture, the glass substrate does not
need a barrier film for reducing permeation of oxygen and
moisture. However, when a thin glass substrate having, for
example, a thickness of about 50 pm is used to provide flex-
ibility for the organic EL display, bending stress may cause
delamination of the organic EL element (25) from the base
substrate (105). If in such a case, a barrier film is formed as a
base coat film on the glass substrate, the bending stress can be
distributed and relieved by each of the entire first organic film
(2) and the entire second organic film (4). As a result, it is
possible to reduce delamination of the organic EL element
(25) from the base substrate (104) in bending the organic EL
display.

Third Embodiment of Invention

[0109] FIG. 13 is a cross-sectional view illustrating an
organic EL display 50¢ of the present embodiment.

[0110] Inthe first embodiment, the organic EL display 50a
including the sealing film 314 (315) as a barrier film has been
described. In the second embodiment, the organic EL display
505 including the base coat film 6 as a barrier film has been
described. In the present embodiment, the organic EL display
50¢ including a base coat film 6 and a sealing film 31a as
barrier films will be described.

[0111] Asillustrated in FIG. 13, the organic EL display 50¢
includes a base substrate 105 such as a plastic substrate, the
base coat film 6 as a barrier film provided on the base substrate
104 to reduce degradation of an organic EL element 25, the
organic EL element 25 on the base coat film 6, and the sealing
film 31a as a barrier film covering the organic EL element 25
to reduce degradation of the organic EL element 25.

[0112] The organic EL display 50c of the present embodi-
ment can be manufactured by performing the sealing film
formation step described in the first embodiment after
sequentially performing the base coat film formation step and
the EL element formation step described in the second
embodiment.

[0113] According to the organic EL display 50c of the
present embodiment and a method of manufacturing the
same, the base coat film 6 for reducing degradation of the
organic EL element 25 formed on the base substrate 104 at the
EL element formation step is formed at the base coat film
formation step by sequentially forming a first inorganic film
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1, a first organic film 2 having a plurality of first through holes
2/ formed in a thickness direction thereof, a second inorganic
film 3, a second organic film 4 having a plurality of second
through holes 4% formed in a thickness direction thereof, and
a third inorganic film 5. Thus, each of the first organic film 2
and the second organic film 4 is a continuous film. Therefore,
stress caused at interfaces between the first inorganic film 1,
the first organic film 2, the second inorganic film 3, the second
organic film 4, and the third inorganic film 5 of the multilayer
film can be distributed and relieved by each of the entire first
organic film 2 and the entire second organic film 4. Delami-
nation at the interfaces between the first inorganic film 1, the
first organic film 2, the second inorganic film 3, the second
organic film 4, and the third inorganic film 5 of the multilayer
film can be reduced. The sealing film 31a for reducing deg-
radation of the organic EL element 25 formed on the base
substrate 104 at the EL element formation step is formed at
the sealing film formation step by sequentially forming a first
inorganic film 26, a first organic film 27 having a plurality of
first through holes 27k formed in a thickness direction
thereof, a second inorganic film 28, a second organic film 29
having a plurality of second through holes 29/ formed in a
thickness direction thereof, and a third inorganic film 30.
Thus, each of the first organic film 27 and the second organic
film 29 is a continuous film. Therefore, stress caused at inter-
faces between the first inorganic film 26, the first organic film
27, the second inorganic film 28, the second organic film 29,
and the third inorganic film 30 of the multilayer film can be
distributed and relieved by each of the entire first organic film
27 and the entire second organic film 29. Delamination at the
interfaces between the first inorganic film 26, the first organic
film 27, the second inorganic film 28, the second organic film
29, and the third inorganic film 30 of the multilayer film can
be reduced. Therefore, it is possible to reduce delamination at
the interface between an inorganic film and an organic film
respectively included in the base coat film 6 and the sealing
film 31a due to stress caused at the interface between the
inorganic film and the organic film.

Fourth Embodiment of Invention

[0114] FIG. 14 is a cross-sectional view of an organic EL
display 504 of the present embodiment.

[0115] In the embodiments, the organic EL displays 50a-
50c¢ in each of which at least one of the sealing film 31a (315)
or the base coat film 6 is provided as a barrier film have been
described. In the present embodiment, the organic EL display
504 including a base coat film 64, a protection film 65 and a
sealing film 31« as barrier films will be described.

[0116] Asillustrated in FIG. 14, the organic EL display 504
includes a base substrate 105 such as a plastic substrate, the
base coat film 6a as a barrier film provided on the base
substrate 105 to reduce degradation of an organic EL element
25, the organic EL element 25 on the base coat film 6a, the
sealing film 31a as a barrier film covering the organic EL
element 25 to reduce degradation of the organic EL element
25, and the protection film 64 as a barrier film provided ona
back face (a surface opposite to the organic EL element 25) of
the base substrate 105 to reduce degradation of the organic EL
element 25.

[0117] Each ofthe base coat film 6a and the protection film
64 has a configuration substantially the same as the configu-
ration of the base coat film 6 described in the second embodi-
ment.
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[0118] The organic EL display 504 of the present embodi-
ment can be manufactured by performing the base coat film
formation step described in the second embodiment on a
surface and the back face of the base substrate 105, and then
by performing the EL element formation step followed by the
sealing film formation step described in the first embodiment.

[0119] According to the organic EL display 504 of the
present embodiment and the method of manufacturing the
same, each of the base coat film 64 and the protection film 65
for reducing degradation of the organic EL element 25
formed on the base substrate 105 at the EL element formation
step is formed at the base coat film formation step by sequen-
tially forming a first inorganic film 1, a first organic film 2
having a plurality of first through holes 2/ formed in a thick-
ness direction thereof, a second inorganic film 3, a second
organic film 4 having a plurality of second through holes 4/
formed in a thickness direction thereof, and a third inorganic
film 5. Thus, each of the first organic film 2 and the second
organic film 4 is a continuous film. Therefore, stress caused at
interfaces between the first inorganic film 1, the first organic
film 2, the second inorganic film 3, the second organic film 4,
and the third inorganic film 5 of the multilayer film can be
distributed and relieved by each of the entire first organic film
2 and the entire second organic film 4. Delamination at the
interfaces between the first inorganic film 1, the first organic
film 2, the second inorganic film 3, the second organic film 4,
and the third inorganic film 5 of the multilayer film can be
reduced. The sealing film 31a for reducing degradation of the
organic EL element 25 formed on the base substrate 104 at the
EL element formation step is formed at the sealing film for-
mation step by sequentially forming a first inorganic film 26,
a first organic film 27 having a plurality of first through holes
27h formed in a thickness direction thereof, a second inor-
ganic film 28, a second organic film 29 having a plurality of
second through holes 29/ formed in a thickness direction
thereof, and a third inorganic film 30. Thus, each of the first
organic film 27 and the second organic film 29 is a continuous
film. Therefore, stress caused at interfaces between the first
inorganic film 26, the first organic film 27, the second inor-
ganic film 28, the second organic film 29, and the third inor-
ganic film 30 of the multilayer film can be distributed and
relieved by each of the entire first organic film 27 and the
entire second organic film 29. Delamination at the interfaces
between the first inorganic film 26, the first organic film 27,
the second inorganic film 28, the second organic film 29, and
the third inorganic film 30 of the multilayer film can be
reduced. Therefore, it is possible to reduce delamination at
the interface between an inorganic film and an organic film
respectively included in the base coat film 6¢, the protection
film 6b, and the sealing film 31« due to stress caused at the
interface between the inorganic film and the organic film.

[0120] According to the organic EL display 504 of the
present embodiment and the method of manufacturing the
same, the protection film 64 is formed on the back face of the
base substrate 105. Therefore, the amounts of oxygen and
moisture permeating through the base substrate 105 can be
further reduced, which can further reduce degradation of the
organic EL element 25.

[0121] In the above embodiments, the organic EL display
including a barrier film in which each of the inorganic film
and the organic film is made of a single-layer film has been
described. However, the present invention is applicable to
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organic EL displays including a barrier film in which each of
an inorganic film and an organic film is made of a multilayer
film.

[0122] Although in the above embodiments, the organic EL
display of a tri-color light-emitting method (tri-color pattern
method) has been described, the present invention is appli-
cable to organic EL displays of other methods including a
color filter method (white color method), and a color chang-
ing method.

[0123] Although in each of the embodiments, the organic
EL display of an active matrix drive type has been described,
the present invention is also applicable to organic EL displays
of a passive matrix drive type.

INDUSTRIAL APPLICABILITY

[0124] As described above, the present invention can
reduce delamination at the interface between an inorganic
film and an organic film of the barrier film, where the delami-
nation is caused due to stress at the interface between the
inorganic film and the organic film. Therefore, the present
invention is useful for flexible organic EL displays requiring,
for example, high stress resistance.

DESCRIPTION OF REFERENCE CHARACTERS

[0125] 1. 26 First Inorganic Film

[0126] 2. 27 First Organic Film

[0127] 2k, 27k First Through Hole

[0128] 3. 28 Second Inorganic Film

[0129] 4. 29 Second Organic Film

[0130] 44k, 29/ Second Through Hole
[0131] 5. 30 Third Inorganic Film

[0132] 6. 6a Base Coat Film (Barrier Film)
[0133] 65 Protection Film (Barrier Film)
[0134] 10a, 105 Base Substrate

[0135] 20 Organic EL Element

[0136] 31a, 315 Sealing Film (Barrier Film)
[0137] 504-50d Organic EL Display

1. An organic electroluminescence display comprising:

a base substrate;

an organic electroluminescence element on the base sub-
strate;

a barrier film configured to reduce degradation of the
organic electroluminescence element, wherein

the barrier film includes a first inorganic film, a second
inorganic film, and a third inorganic film in order from
the base substrate, a first organic film between the first
inorganic film and the second inorganic film, and a sec-
ond organic film between the second inorganic film and
the third inorganic film,

the first organic film has a plurality of first through holes
formed therein such that the first inorganic film is in
contact with the second inorganic film through the first
through holes, and

the second organic film has a plurality of second through
holes formed therein such that the second inorganic film
is in contact with the third inorganic film through the
second through holes.

2. The organic electroluminescence display of claim 1,

wherein

the first through holes and the second through holes do not
overlap each other.

3. The organic electroluminescence display of claim 1,

wherein
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each of the first through holes and the second through holes
has a linear shape.
4. The organic electroluminescence display of claim 1,
wherein
each of the first through holes and the second through holes
is dot-shaped.
5. The organic electroluminescence display of claim 1,
wherein
the barrier film is a sealing film covering the organic elec-
troluminescence element.
6. The organic electroluminescence display of claim 1,
wherein
the barrier film is a base coat film on a surface of the base
substrate facing the organic electroluminescence ele-
ment.
7. The organic electroluminescence display of claim 1,
wherein
the barrier film is a protection film on a surface of the base
substrate opposite to the organic electroluminescence
element.
8. An organic electroluminescence display comprising:
a base substrate;
an organic electroluminescence element on the base sub-
strate; and
a barrier film configured to reduce degradation of the
organic electroluminescence element, wherein
the barrier film includes first to nth inorganic films in order
from the base substrate, where n is a natural number
greater than or equal to 3, and first to (n-1)th organic
films each provided between adjacent ones of the inor-
ganic films in order from the base substrate,
each of the first to (n—1)th organic films has a plurality of
through holes formed therein such that the inorganic
films adjacent to the organic film are in contact with each
other through the through holes, and
at least one of the first to (n-1)th organic films overlaps the
through holes formed in at least one of the organic films
other than the at least one organic film when viewed in
plan.
9. A method of manufacturing an organic electrolumines-
cence display, the method comprising:
an EL element formation step of forming an organic elec-
troluminescence element on a base substrate; and
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a barrier film formation step of forming a barrier film
configured to reduce degradation of the organic elec-
troluminescence element, wherein

at the barrier film formation step, a first inorganic film, a
first organic film having a plurality of first through holes
formed in a thickness direction thereof, a second inor-
ganic film, a second organic film having a plurality of
second through holes formed in a thickness direction
thereof, and a third inorganic film are sequentially
formed.

10. The method of claim 9, wherein

at the barrier film formation step, the first organic film and
the second organic film are formed such that the first
through holes and the second through holes do not over-
lap each other.

11. The method of claim 9, wherein

at the barrier film formation step, the first organic film and
the second organic film are formed by vacuum coating.

12. The method of claim 9, wherein

at the barrier film formation step, the first organic film and
the second organic film are formed by a printing method
or photolithography.

13. The method of claim 9, wherein

the barrier film formation step is performed after the EL
element formation step, and

at the barrier film formation step, a sealing film covering
the organic electroluminescence element is formed as
the barrier film.

14. The method of claim 9, wherein

the barrier film formation step is performed before the EL
element formation step, and

at the barrier film formation step, a base coat film covering
a surface of the base substrate facing the organic elec-
troluminescence element is formed as the barrier film.

15. The method of claim 9, wherein

the barrier film formation step is performed before the EL
element formation step, and at the barrier film formation
step, a protection film covering a surface of the base
substrate opposite to the organic electroluminescence
element is formed as the barrier film.

* ok % k&



LR EH(F)

[FR]ERE (BRI A (I

HiE(E

HAT R E (TR AGE)

FRI& B A

REHAA

H b2 FF SRR
S\EReERE

E()

RTRLBENELTASLNEAEIEE -TIR , FE-XHRNE=
TR , SNNERERKRRE , F—THEME ZTHE 2 BKE
—BNBRTVBENE-TNRESE =R ANE-FIE. $-F
VREREREEFHNSIE B , £EF-—LINREIE-ELE
BoENEZM, BE_ANBEEEEREETNSIEBIL , €558

M)A F)

BNBEBRAE REREHIES E

US20150214504A1

US14/419647

EEHRA 4

EEHMAau

EEHRA a4

SONODA TOHRU
HIRASE TAKESHI
OKAMOTO TETSUYA
SENOO TOHRU
YASUDA YUKI

SONODA, TOHRU
HIRASE, TAKESHI
OKAMOTO, TETSUYA
SENOO, TOHRU
YASUDA, YUKI

HO1L51/52 HO1L51/56 HO1L27/32

patsnap

H 2015-07-30

HO1L51/5253 HO1L51/56 HO1L27/3244 HO1L51/5256 H05B33/04 HO5B33/10

2012194372 2012-09-04 JP

US9530984

Espacenet USPTO

—EHEEE S B 58 = TR A,

2013-08-28

\\% ’1'\\\\\ ' 74
R4/
//////‘/ //////

'/ﬂ

m ‘

‘“ Illﬂ‘

il T
R
e

o~
~—~
=



https://share-analytics.zhihuiya.com/view/81437934-73ac-4372-868f-d03db65640a6
https://worldwide.espacenet.com/patent/search/family/050236789/publication/US2015214504A1?q=US2015214504A1
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=%2220150214504%22.PGNR.&OS=DN/20150214504&RS=DN/20150214504

