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1
ORGANIC ELECTROLUMINESCENT
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority from Japanese
application JP 2014-099879 filed on May 13, 2014, the
content of which is hereby incorporated by reference into
this application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an organic electrolumi-
nescent display device.

2. Description of the Related Art

An organic electroluminescent light-emitting element has
attracted attention as a thin, light-weight light-emitting
source, and an organic electroluminescent display device
including a large number of organic electroluminescent
light-emitting elements has been developed.

As such an organic electroluminescent display device, for
example, JP 2012-216338 A discloses a configuration
including: on a thin film transistor substrate on which thin
film transistors are formed, a pixel separation film (second
insulating film) that defines pixels; first electrodes (lower
electrodes) each formed for each of the pixels; an organic
film that covers the lower electrode and the top of the pixel
separation film; a second electrode (upper electrode) that
covers the top of the organic film; and a counter substrate
disposed on the upper electrode.

SUMMARY OF THE INVENTION

In recent years, a flexible organic electroluminescent
display device including a bendable substrate has been
developed. However, when the bendable substrate is applied
to the organic electroluminescent display device disclosed in
JP 2012-216338 A, stress is likely to be applied to the
periphery of the pixel separation film upon bending of the
substrate.

For this reason, the organic film or lower electrode that is
in contact with the pixel separation film may peel off from
the pixel separation film due to the bending of the substrate.
For this reason, the flexible organic electroluminescent
display device has a problem that a failure may occur due to
the peeling off of the organic film or the lower electrode.

The invention has been made in view of the circumstances
described above, and it is an object of the invention to realize
an organic electroluminescent display device capable of
preventing the occurrence of a failure due to the peeling off
of a pixel separation film from a layer adjacent to the pixel
separation film.

A typical outline of the invention disclosed herein will be
briefly described below.

(1) An organic electroluminescent display device accord-
ing to an aspect of the invention includes: a substrate on
which a plurality of pixels are disposed in a matrix; an under
layer that includes an organic insulating film formed on the
substrate, and lower electrodes each formed for each of the
pixels on the organic insulating film; a pixel separation film
that covers an outer edge of the lower electrode, is provided
on the under layer so as to project therefrom, and defines the
pixels; and an organic layer that covers the top of the under
layer and the top of the pixel separation film, and includes
at least a light-emitting layer, wherein a first adhesive film
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formed of one or more kinds of substances selected from the
group consisting of amorphous carbon, diamond-like car-
bon, silicon, gallium, germanium, graphite oxide, and sili-
con carbide is formed at least partially between the top of the
under layer and the pixel separation film or between the
pixel separation film and the organic layer.

(2) In the organic electroluminescent display device
according to the aspect of the invention, in (1), the first
adhesive film may cover an upper surface of the lower
electrode.

(3) In the organic electroluminescent display device
according to the aspect of the invention, in (2), the first
adhesive film may be formed between the upper surface of
the lower electrode and a lower surface of the pixel sepa-
ration film.

(4) In the organic electroluminescent display device
according to the aspect of the invention, in any of (1) to (3),
the organic electroluminescent display device may further
include: an upper electrode that covers the organic layer; a
second adhesive film that covers the upper electrode; and a
sealing film that covers the second adhesive film.

(5) In the organic electroluminescent display device
according to the aspect of the invention, in any one of (2) to
(4), the first adhesive film may be formed between a lower
surface of the pixel separation film and an upper surface of
the organic insulating film.

(6) In the organic electroluminescent display device
according to the aspect of the invention, in any of (2) to (5),
a third adhesive film may be formed so as to cover at least
a portion of the first adhesive film and an upper surface of
the pixel separation film.

(7) In the organic electroluminescent display device
according to the aspect of the invention, in (6), the first
adhesive film and the third adhesive film may be formed
while avoiding a light-emitting area of the lower electrode.

According to the invention, compared to an organic
electroluminescent display device not having this configu-
ration, since the adhesiveness between the pixel separation
film in an area where the first adhesive film is disposed and
a layer adjacent to the pixel separation film is improved, it
is possible to prevent the occurrence of a failure due to the
peeling off of the pixel separation film in the area where the
adhesive film is disposed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic plan view of an organic electrolu-
minescent display device according to a first embodiment of
the invention.

FIG. 2 is a schematic cross-sectional view of the organic
electroluminescent display device shown in FIG. 1, taken
along the line II-11.

FIG. 3 is a schematic cross-sectional view showing an
organic electroluminescent display device according to a
second embodiment in the same field of view as FIG. 2.

FIG. 4 is a schematic cross-sectional view showing an
organic electroluminescent display device according to a
third embodiment in the same field of view as FIG. 2.

FIG. 5 is a schematic cross-sectional view showing an
organic electroluminescent display device according to a
fourth embodiment in the same field of view as FIG. 2.

FIG. 6 is a schematic cross-sectional view showing an
organic electroluminescent display device according to a
fifth embodiment in the same field of view as FIG. 2.
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FIG. 7 is a schematic cross-sectional view showing an
organic electroluminescent display device according to a
sixth embodiment in the same field of view as FIG. 2.

DETAILED DESCRIPTION OF THE
INVENTION

Hereinafter, an organic electroluminescent display device
according to an embodiment will be described using an
organic electroluminescent display device 1a as an example
based on the drawings. In the drawings referred to in the
following description, a portion having a feature is shown in
an enlarged manner in some cases for convenience sake to
facilitate the understanding of the feature. Therefore, the
dimension ratio or the like of each component is not always
the same as that of an actual one. Moreover, materials or the
like illustrated in the following description are illustrative
only. Each component may be different from the illustrated
one and can be implemented by modifications within the
range not changing the gist thereof.

FIG. 1 is a schematic plan view of the organic electrolu-
minescent display device 1a according to a first embodiment
of the invention. FIG. 2 is a schematic cross-sectional view
of the organic electroluminescent display device 1a shown
in FIG. 1, taken along the line II-II. For convenience of
description in the embodiment, positional relationships
among configurations will be described using coordinates of
a Y-axis (Y1 direction, Y2 direction) and a Z-axis (71
direction, 72 direction).

As shown in FIG. 1, the organic electroluminescent
display device 1a includes a substrate (thin film transistor
substrate) 10 having a rectangular display area D, and a
counter substrate 50. The plan-view shape of the thin film
transistor substrate 10 is larger than the plan-view shape of
the counter substrate 50. An upper surface 10a of a portion
of the thin film transistor substrate 10 (a portion on the Y2
direction side) is not covered with the counter substrate 50
and exposed. A flexible wiring board 2 and a driver IC
(Integrated Circuit) 3 are connected on the upper surface
10a.

Next, the configuration of the display area D of the
organic electroluminescent display device la will be
described in detail. As shown in FIG. 2, a plurality of pixels
P are disposed in a matrix on the thin film transistor substrate
10 in the display area D.

The thin film transistor substrate 10 includes an insulating
substrate 8, a circuit layer 12 in which thin film transistors
11 and electrical wiring are formed, and a planarization film
(organic insulating film) 13. Moreover, an under layer 15,
organic electroluminescent light-emitting elements 30, a
sealing film 40, color filters CF, a filler 45, and the counter
substrate 50 are provided on the thin film transistor substrate
10.

The circuit layer 12 is a layer formed on the insulating
substrate 8 for driving the organic electroluminescent light-
emitting elements 30. In the circuit layer 12, the thin film
transistor 11, a passivation film 117, and electrical wiring
(not shown) are formed.

The thin film transistor 11 is provided on the substrate 10
for each of the pixels P. Specifically, for example, the thin
film transistor 11 includes a polysilicon semiconductor layer
1la, a gate insulating layer 114, a gate electrode 1lc, a
source/drain electrode 114, and a first insulating film 11e.
The top of the thin film transistor 11 is covered with the
passivation film 11f'as an insulating film to protect the thin
film transistor 11.
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The under layer 15 includes the organic insulating film 13
and lower electrodes 32 described later. The organic insu-
lating film 13 is a layer formed of an insulating organic
material, and formed so as to cover the top of the circuit
layer 12 (the thin film transistor 11). The organic insulating
film 13 is formed of a material such as, for example, acrylic
resin or polyimide.

A reflection film (not shown) formed of a metal film may
be formed in an area corresponding to each of the pixels P
on the organic insulating film 13. By providing the reflection
film, light emitted from the organic electroluminescent light-
emitting element 30 is reflected toward the counter substrate
50 side.

The plurality of organic electroluminescent light-emitting
elements 30 are each formed for each of the pixels P on the
organic insulating film 13. The organic electroluminescent
light-emitting element 30 includes the lower electrode 32, an
organic layer 33 including at least a light-emitting layer, and
an upper electrode 34 formed so as to cover the top of the
organic layer 33, so that an overlapping area of the lower
electrode 32, the organic layer 33, and the upper electrode 34
functions as a light-emitting area L.

The lower electrode 32 is an electrode for injecting a drive
current into the organic layer 33, and formed for each of the
pixels P. Since the lower electrode 32 is connected to a
contact hole, the lower electrode 32 is electrically connected
to the thin film transistor 11 and supplied with a drive
current.

The lower electrode 32 is formed of a conductive mate-
rial. Specifically, for example, the material of the lower
electrode is preferably ITO (Indium Tin Oxide), but may be
a light-transmissive conductive material such as 170 (in-
dium-zinc composite oxide), tin oxide, zinc oxide, indium
oxide, or aluminum oxide composite oxide. If the reflection
film is formed of a metal such as silver, and is to be in
contact with the lower electrode 32, the lower electrode 32
may be light transmissive. In such a configuration, the
reflection film is a portion of the lower electrode 32.

A pixel separation film 14 is formed between the lower
electrodes 32 so as to separate the pixels P adjacent to each
other. The pixel separation film 14 covers an outer edge 32b
of the lower electrode 32, and exposes a portion of the lower
electrode 32 corresponding to the light-emitting area L. The
pixel separation film 14 projects from the under layer 15
toward the counter substrate 50 side (the Z1 direction side in
the drawing), and is formed along a boundary B between the
pixels P.

The pixel separation film 14 has functions of preventing
contact between the lower electrodes 32 adjacent to each
other and a leakage current between the lower electrode 32
and the upper electrode 34. The pixel separation film 14 is
formed of an insulating material, and specifically, for
example, the pixel separation film 14 is formed of a photo-
sensitive resin composition. It does not matter whether the
material of the pixel separation film 14 is an organic material
or an inorganic material as long as the material is insulating.

In the organic electroluminescent display device 1la
according to the invention, a first adhesive film 60 is formed
at least partially between the top of the under layer 15 (the
Z1 direction side in the drawing) and the pixel separation
film 14 or between an upper surface 14a (surface on the Z1
direction side) of the pixel separation film 14 and the organic
layer 33.

In the example shown in FIG. 2, the first adhesive film 60
is formed so as to be in contact with the upper surface 14a
of the pixel separation film 14 and a surface 32c¢1, corre-
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sponding to the light-emitting area L, in an upper surface
32¢ of the lower electrode 32.

The first adhesive film 60 is formed of one or more kinds
of substances selected from the group consisting of amor-
phous carbon, diamond-like carbon, silicon, gallium, ger-
manium, graphite oxide, and silicon carbide.

Diamond-like carbon may be partially or uniformly doped
with nitrogen. Moreover, silicon may be amorphous silicon,
and silicon, gallium, or germanium may be an oxide thereof.
The first adhesive film 60 may be a film formed of one kind
of these materials or a combination of plural kinds of films.
In the embodiment, an example in which the first adhesive
film 60 formed of amorphous carbon is formed will be
described.

The thickness of the first adhesive film 60 can be appro-
priately adjusted according to the configuration of the pixel
separation film 14 or the material of the first adhesive film
60, but is preferably 5 nm or less. By setting the film
thickness of the first adhesive film 60 to 5 nm or less, a
reduction in the transmittance of the organic electrolumi-
nescent display device 1a is suppressed. In the embodiment,
an example in which an amorphous carbon film having a
film thickness of 1 to 5 nm is formed as the first adhesive
film 60 will be descried.

The organic layer 33 is formed on the lower electrode 32
exposed (the area of the lower electrode 32 corresponding to
the light-emitting area L) and on the pixel separation film 14
via the first adhesive film 60. For this reason, the organic
layer 33 is in contact with an upper surface (surface on the
Z1 direction side) of the first adhesive film 60.

The organic layer 33 is a layer including at least a
light-emitting layer and formed of an organic material. The
organic layer 33 includes, for example, a hole injection
layer, a hole transport layer, a light-emitting layer, an
electron transport layer, and an electron injection layer (all
not shown) stacked in this order from the lower electrode 32
side. The stacked structure of the organic layer 33 is not
limited to that mentioned herein, and the stacked structure is
not specified as long as the stacked structure includes a
light-emitting layer. The luminescent color of the light-
emitting layer in the embodiment is white, but may be other
colors.

The light-emitting layer includes, for example, an organic
electroluminescent substance that emits light due to the
recombination of holes and electrons. As such an organic
electroluminescent substance, for example, a substance gen-
erally used as an organic light-emitting material is used.

The upper electrode 34 is formed so as to cover the top of
the organic layer 33. The upper electrode 34 is not indepen-
dent for each of the pixels P, and formed so as to cover the
entire surface of the area where the pixels P are disposed in
the display area D. With the configuration described above,
the upper electrode 34 is in common contact with the organic
layer 33 of the plurality of organic electroluminescent light-
emitting elements 30.

The upper electrode 34 is formed of a light-transmissive
conductive material. Specifically, for example, the material
of the upper electrode 34 is preferably ITO, but may be one
obtained by mixing a metal such as silver or magnesium into
a conductive metal oxide such as ITO or InZnO, or one
obtained by stacking a metal thin film such as silver or
magnesium and a conductive metal oxide on top of each
other.

An upper surface of the upper electrode 34 is covered with
the sealing film 40 over the plurality of pixels P. The sealing
film 40 is formed to prevent the entry of oxygen or moisture
into the layers including the organic layer 33. The material
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6

of the sealing film 40 is not particularly limited as long as the
material is an insulating transparent material.

The top of the sealing film 40 is covered with the counter
substrate 50 via, for example, the filler 45. As the counter
substrate 50, for example, a color filter substrate is used.

In the organic electroluminescent display device 1la
according to the embodiment, the first adhesive film 60 is
formed at least partially between the top of the under layer
15 and the pixel separation film 14 or between the pixel
separation film 14 and the organic layer 33. Therefore,
compared to an organic electroluminescent display device
not having this configuration, the pixel separation film 14
and at least one of the under layer 15 and the organic layer
33 are firmly bonded together by means of the first adhesive
film 60 in the area where the first adhesive film 60 is
disposed.

Moreover, in the organic electroluminescent display
device la according to the embodiment, since the first
adhesive film 60 is disposed between the upper surface 14a
of the pixel separation film 14 and the organic layer 33, the
peeling off of the pixel separation film 14 from the organic
layer 33 is suppressed.

For this reason, even when stress is applied to the pixel
separation film 14 due to the bending of the thin film
transistor substrate 10 or the like, the peeling off of the pixel
separation film 14 is prevented in the area where the first
adhesive film 60 is disposed. For this reason, it is possible
to prevent the occurrence of a failure due to the peeling off
of the pixel separation film 14.

Moreover, when the first adhesive film 60 is disposed
between a film formed of an inorganic material and a film
formed of an organic material, the adhesiveness between
these films can be enhanced. For this reason, even when the
pixel separation film 14 is formed of an inorganic material,
the adhesiveness between the pixel separation film 14 and
the organic layer 33 can be enhanced by disposing the first
adhesive film 60 between the pixel separation film 14 and
the organic layer 33, compared to an organic electrolumi-
nescent display device not having this configuration.

For this reason, in the example shown in FIG. 2, even
when the pixel separation film 14 is formed of an inorganic
material, it is possible to suppress a reduction in adhesive-
ness between the pixel separation film 14 and the organic
layer 33, and the occurrence of a failure due to the peeling
off of the pixel separation film 14 from the organic layer 33.

For this reason, by forming the pixel separation film 14
from an inorganic material, it is possible to realize the pixel
separation film 14 that is minute and whose height above the
thin film transistor substrate 10 (a height in the 7 direction)
is small, compared to a pixel separation film formed of an
organic material. This makes it possible to realize the
thinning and higher miniaturization of the organic electrolu-
minescent display device 1a.

Moreover, as in the example shown in FIG. 2, since the
first adhesive film 60 is disposed between the lower elec-
trode 32 formed of an inorganic material and the organic
layer 33 formed of an organic material, the peeling off of the
lower electrode 32 from the organic layer 33 can be sup-
pressed. For this reason, it is possible to suppress the
occurrence of a failure in the organic electroluminescent
display device 1a.

Moreover, since the first adhesive film 60 is insulating, the
first adhesive film 60 does not affect electrical continuity
between the pixels P adjacent to each other. Moreover, since
the first adhesive film 60 in the embodiment has a function
of suppressing the permeation of gas or moisture, it is
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possible to prevent the deterioration of the organic layer 33
due to the permeation of gas or moisture from the thin film
transistor substrate 10 side.

In the invention, a place where the first adhesive film 60
is disposed is not limited to the place described above as
long as the first adhesive film 60 is formed at least partially
between the pixel separation film 14 and a layer adjacent to
the pixel separation film 14. Examples in which the place
where the first adhesive film 60 is disposed is changed will
be described below.

FIG. 3 is a schematic cross-sectional view showing an
organic electroluminescent display device 15 according to a
second embodiment in the same field of view as FIG. 2.
Hereinafter, the configuration of the organic electrolumines-
cent display device 15 will be described, but a description of
the same configuration as that of the organic electrolumi-
nescent display device 1a is omitted.

The organic electroluminescent display device 15 accord-
ing to the second embodiment differs from the organic
electroluminescent display device 1a according to the first
embodiment in that a first adhesive film 160a is formed
between an upper surface of the lower electrode 32 and a
lower surface 144 of the pixel separation film 14 (between
a surface 32¢2 of the lower electrode 32 outside the surface
32c1 corresponding to the light-emitting area I and a lower
surface 1452 of the pixel separation film 14).

The first adhesive film 160a that covers the top of the
lower electrode 32 as described above is formed by depos-
iting or coating the material of the first adhesive film 160a
on the thin film transistor substrate 10 on which the material
of the lower electrode is deposited, and then patterning the
material of the first adhesive film 160a together with the
lower electrode 32.

In the organic electroluminescent display device 15
according to the embodiment, the first adhesive film 160a is
formed to the outside (the surface 32¢2) of the surface 32¢1
of the lower electrode 32 corresponding to the light-emitting
area L. Therefore, the first adhesive film 160« is disposed
also between the surface 1462 as a portion in contact with
the lower electrode 32 in the lower surface 145 of the pixel
separation film 14, and the surface 32¢2 of the lower
electrode 32.

For this reason, compared to an organic electrolumines-
cent display device not having this configuration, the adhe-
siveness between the pixel separation film 14 and the lower
electrode 32 is enhanced around an X-direction edge 1451 of
the lower surface 145 of the pixel separation film 14,
especially to which stress is likely to be applied. This makes
it possible to prevent the peeling off of the pixel separation
film 14 from the lower electrode 32.

Moreover, since the upper surface of the lower electrode
32 is covered with the first adhesive film 160q, the contact
of gas or moisture with the lower electrode 32 is prevented.
For this reason, it is possible to realize the higher reliability
and longer life of the organic electroluminescent display
device 1b.

Moreover, since the first adhesive film 160a is disposed
between the lower electrode 32 and the organic layer 33, the
first adhesive film 160a functions as a film having hole
injection characteristics. For this reason, it is possible to
improve the hole injection characteristics of the organic
electroluminescent light-emitting element 30.

Next, a third embodiment will be described. FIG. 4 is a
schematic cross-sectional view showing an organic elec-
troluminescent display device lc¢ according to the third
embodiment in the same field of view as FIG. 2. The organic
electroluminescent display device 1¢ according to the third
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embodiment differs from the organic electroluminescent
display device 15 according to the second embodiment in
that in addition to the first adhesive film 160a, a first
adhesive film 1605 is formed between the lower surface 146
of the pixel separation film 14 and an upper surface 13a of
the organic insulating film 13.

In the organic electroluminescent display device 1c¢
according to the embodiment, since the first adhesive film
1605 is formed between the lower surface 1454 of the pixel
separation film 14 and the upper surface 13a of the organic
insulating film 13, the adhesiveness between the pixel sepa-
ration film 14 and the organic insulating film 13 can be
enhanced, compared to an organic electroluminescent dis-
play device not having this configuration.

Especially even when the pixel separation film 14 is
formed of an inorganic material, the adhesiveness between
the pixel separation film 14 and the organic insulating film
13 can be maintained, and therefore, it is possible to realize
the pixel separation film 14 that is minute and whose height
(height in the Z direction) is small, in addition to the
advantageous effects of the organic electroluminescent dis-
play device 15 according to the second embodiment. Due to
the facts described above, it is possible to realize the
thinning and higher miniaturization of the organic electrolu-
minescent display device 1c.

Moreover, since gas generated from the organic insulating
film 13 is prevented from escaping to the organic electrolu-
minescent light-emitting element 30 side (the Z1 direction
side) due to the formation of the first adhesive film 1605, the
deterioration of the organic layer 33 (light-emitting layer)
can be prevented.

Next, an organic electroluminescent display device 14
according to a fourth embodiment will be described. FIG. 5
is a schematic cross-sectional view showing the organic
electroluminescent display device 1d according to the fourth
embodiment in the same field of view as FIG. 2.

The organic electroluminescent display device 1d accord-
ing to the fourth embodiment differs from the organic
electroluminescent display device 1¢ according to the third
embodiment in that a second adhesive film 260 is formed so
as to cover the top of the upper electrode 34, and that the
sealing film 40 is formed so as to cover the top of the second
adhesive film 260.

The second adhesive film 260 is formed of one or more
kinds of substances selected from the group consisting of
amorphous carbon, diamond-like carbon, silicon, gallium,
germanium, graphite oxide, and silicon carbide, similarly to
the first adhesive films 60 and 160. In this case, it is possible,
by selecting a high conductivity material or performing a
process such as ion doping, to cause the second adhesive
film 260 to function as an auxiliary electrode layer of the
upper electrode, so that an organic electroluminescent dis-
play device with higher image quality can be realized.

Since the organic electroluminescent display device 14
according to the embodiment has the configuration
described above, the adhesiveness between the upper elec-
trode 34 and the sealing film 40 can be enhanced. For this
reason, the sealing film 40 is prevented from peeling off
from the upper electrode 34, so that the organic electrolu-
minescent display device 14 with high reliability can be
realized.

Moreover, since the second adhesive film 260 is formed
so as to cover the top of the upper electrode 34, the second
adhesive film 260 functions as a sealing film. For this reason,
compared to an organic electroluminescent display device
not having this configuration, the permeation of moisture or
gas from the outside into the organic electroluminescent
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light-emitting element 30 is prevented, so that it is possible
to realize the reliability improvement and longer life of the
organic electroluminescent display device 1d.

Next, an organic electroluminescent display device 1e
according to a fifth embodiment will be described. FIG. 6 is
a schematic cross-sectional view showing the organic elec-
troluminescent display device le according to the fifth
embodiment in the same field of view as FIG. 2.

The organic electroluminescent display device 1e accord-
ing to the fifth embodiment differs from the organic elec-
troluminescent display device lc¢ according to the third
embodiment in that a third adhesive film 360 is formed so as
to cover at least a portion of the first adhesive film 160« and
the upper surface 14a of the pixel separation film 14.

The third adhesive film 360 is formed of one or more
kinds of substances selected from the group consisting of
amorphous carbon, diamond-like carbon, silicon, gallium,
germanium, graphite oxide, and silicon carbide, similarly to
the first adhesive films 60 and 160.

In the embodiment, a portion of the third adhesive film
360 covering the top of the first adhesive film 160a is
defined as a third adhesive film 360a, while a portion thereof
covering the upper surface 14a of the pixel separation film
14 is defined as a third adhesive film 3605. The third
adhesive film 360 in the embodiment covers an area of the
first adhesive film 160a corresponding to the light-emitting
area L.

The third adhesive film 360a covers the top of the first
adhesive film 160a as described above, thereby being dis-
posed between the lower electrode 32 and the organic layer
33 in a state where the third adhesive film 360 is integral
with the first adhesive film 160q in the light-emitting area L.

The organic electroluminescent display device 1le
described above is formed by depositing the adhesive film
160 on the lower electrode 32 and the upper surface 13a of
the organic insulating film 13, and then successively depos-
iting the pixel separation film 14 and the third adhesive film
360.

As described above, since the first adhesive film 160a
covering the lower surface 145 of the pixel separation film
14 and the third adhesive film 3605 covering the upper
surface 14a of the pixel separation film 14 are formed, the
organic electroluminescent display device le according to
the embodiment has a configuration in which the edge 1451
of the pixel separation film 14 is interposed between the first
adhesive film 160a and the third adhesive film 3605 in the
vertical direction (the Z direction).

For this reason, compared to an organic electrolumines-
cent display device not having this configuration, the adhe-
siveness between the pixel separation film 14 and the lower
electrode 32 and the adhesiveness between the pixel sepa-
ration film 14 and the organic layer 33 are enhanced around
the edge 1451 to which especially stress is likely to be
applied. This makes it possible to prevent the peeling off of
the pixel separation film 14 from the lower electrode 32 or
the peeling off of the pixel separation film. 14 from the
organic layer 33, in addition to the advantageous effects of
the organic electroluminescent display device 1c.

Although the edge 1451 of the pixel separation film 14 is
preferably interposed between the first adhesive film 160a
and the third adhesive film 3604 in the vertical direction, the
configuration for interposing the edge 1441 is not limited to
the example shown in FIG. 6. FIG. 7 is a schematic
cross-sectional view showing an organic electroluminescent
display device if according to a sixth embodiment in the
same field of view as FIG. 2.
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The organic electroluminescent display device if accord-
ing to the sixth embodiment differs from the organic elec-
troluminescent display device le according to the fifth
embodiment in that the first adhesive film 160a and the third
adhesive film 360a are formed while avoiding the light-
emitting area L of the upper surface 32¢1 of the lower
electrode 32.

As shown in FIG. 7, a portion of the lower electrode 32
corresponding to the light-emitting area . may not be
covered with the first adhesive film 1604 and the third
adhesive film 360a as long as the edge 1451 is interposed
between the first adhesive film 1604 and the third adhesive
film 3605.

The organic electroluminescent display device if
described above is formed by depositing the third adhesive
film 360 as in the organic electroluminescent display device
1e, and then etching the third adhesive film 360a and the first
adhesive film 160a in the light-emitting area L.

Since the organic electroluminescent display device if
according to the embodiment has the configuration
described above, it is possible to prevent the peeling off of
the pixel separation film 14 from the lower electrode 32 or
the peeling off of the pixel separation film 14 from the
organic layer 33 without reducing visibility in the light-
emitting area L.

Although the embodiments of the invention have been
described so far, the invention is not limited to the embodi-
ments described above. For example, the configuration
described in each of the embodiments described above may
be replaced with substantially the same configuration, a
configuration providing the same operational effect, or a
configuration capable of achieving the same object.

While there have been described what are at present
considered to be certain embodiments of the invention, it
will be understood that various modifications may be made
thereto, and it is intended that the appended claim cover all
such modifications as fall within the true spirit and scope of
the invention.

What is claimed is:

1. An organic electroluminescent display device compris-

ing:

a substrate on which a plurality of pixels are disposed in
a matrix;

an under layer comprising an organic insulating film
formed on the substrate, and lower electrodes each
formed for each of the pixels on the organic insulating
film;

a pixel separation film that covers an outer edge of the
lower electrode, is provided on the under layer so as to
project therefrom, and defines the pixels; and

an organic layer that covers the top of the under layer and
the top of the pixel separation film, and includes at least
a light-emitting layer, wherein

a first adhesive film formed of one or more kinds of
substances selected from the group consisting of amor-
phous carbon, diamond-like carbon, silicon, gallium,
germanium, graphite oxide, and silicon carbide is
formed at least partially between the top of the under
layer and the pixel separation film or between the pixel
separation film and the organic layer,

wherein

the first adhesive film covers an upper surface of the lower
electrode, and

the first adhesive film is formed between a lower surface
of the pixel separation film and an upper surface of the
organic insulating film.
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2. The organic electroluminescent display device accord-
ing to claim 1, wherein
the first adhesive film is formed between the upper surface
of the lower electrode and a lower surface of the pixel
separation film.
3. The organic electroluminescent display device accord-
ing to claim 1, further comprising:
an upper electrode that covers the organic layer:
a second adhesive film that covers the upper electrode;
and
a sealing film that covers the second adhesive film.
4. The organic electroluminescent display device accord-
ing to claim 1, wherein
a third adhesive film is formed so as to cover at least a
portion of the first adhesive film and an upper surface
of the pixel separation film.
5. The organic electroluminescent display device accord-
ing to claim 4, wherein
the first adhesive film and the third adhesive film are
formed while avoiding a light-emitting area of the
lower electrode.
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