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ORGANIC ELECTROLUMINESCENCE
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority from Japa-
nese application JP2013-198018 filed on Sep. 25, 2013, the
content of which is hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic elec-
troluminescent display device.

[0004] 2. Description of the Related Art

[0005] An organic electroluminescent display device has a
structure in which an organic film is sandwiched between an
anode and a cathode (refer to JP 2012-216338 A). As usual,
plural organic films are laminated on each other, and one of
those organic films is a light emitting layer. In order to obtain
light emission of one color (for example, white) in plural
pixels, the organic film for making the light emitting layer is
wholly continuously formed. Alternatively, in order to obtain
the light emission of plural colors in the plural pixels, the
organic film for making the light emitting layer is separated
for each of pixels, but the organic film for making a hole
injection layer, an electron injection layer, a hole transport
layer, or an electron transport layer is continuously formed.
Even in any case, at least one organic film is continuously
formed over the pixels adjacent to each other.

[0006] In ahigh-quality display device, the pixels adjacent
to each other come closer to each other by miniaturization of
the pixels. For that reason, a light generated in any pixel may
penetrate to the adjacent pixels. If colors of the pixels adjacent
to each other are different from each other, there arises such a
problem that the colors are mixed together. JP2012-216338 A
discloses such a problem that pixels from which no light is to
be emitted emits a light by leakage of a current to the adjacent
pixels, but fails to disclose such a problem that the light per se
penetrates to the adjacent pixels.

SUMMARY OF THE INVENTION

[0007] The present invention relates to the prevention of
color mixture in pixels adjacent to each other.

[0008] (1) According to the present invention, there is pro-
vided an organic electroluminescent display device, includ-
ing: a substrate; a plurality of pixel electrodes that are dis-
posed on the substrate; an insulating layer that is disposed in
areas between the respective pixel electrodes adjacent to each
other so as to rest on at least peripheries of the respective pixel
electrodes; an organic layer that is disposed with the inclusion
of a common layer that continuously covers the plurality of
pixel electrodes and the insulating layer; a common electrode
that is disposed on the organic layer; and a sealing layer that
is disposed to cover the organic layer and the common elec-
trode, in which each of the respective pixel electrodes has a
depressed portion whose upper surface is recessed on an end
of the periphery thereof. According to the present invention,
since the light generated in the organic layer is diffusely
reflected, diffuses, or is bent in the depressed portions of the
pixel electrodes, the light is hardly recognized as the light of
the adjacent pixels. As a result, the color mixture of the pixels
adjacent to each other can be prevented.
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[0009] (2) In the organic electroluminescent display device
according to the item (1), the insulating layer may have
depressed portions whose upper surfaces are recessed by
resting on the depressed portions of the respective pixel elec-
trodes, and the common layer may have depressed portions
whose upper surfaces are recessed in correspondence with the
depressed portions of the insulating layer.

[0010] (3) In the organic electroluminescent display device
according to the item (1), the common layer may have
depressed portions whose upper surfaces are recessed in cor-
respondence with the depressed portions of the pixel elec-
trodes, and the insulating layer may rest on the peripheries of
the respective pixel electrodes so as to avoid at least a part of
the depressed portions of the respective pixel electrodes, and
the depressed portions of the common layer may come in
contact with the at least a part of the depressed portions of the
pixel electrodes.

[0011] (4) The organic electroluminescent display device
according to the item (1) or (2) may further include: a wiring
layer that is disposed below the respective pixel electrodes, in
which at least apart of the depressed portions of the respective
pixel electrodes may be electrically connected to the wiring
layer.

[0012] (5) The organic electroluminescent display device
according to the item (3) may further include: a wiring layer
that is disposed below the respective pixel electrodes, in
whichatleast a part of the depressed portions of the respective
pixel electrodes may be electrically connected to the wiring
layer.

[0013] (6) In the organic electroluminescent display device
according to the item (5), the depressed portions of the
respective pixel electrodes may include a portion that is elec-
trically connected to the wiring layer, and a portion that is not
electrically connected to the wiring layer, and the depressed
portions of the common layer may come in contact with the
portion of the depressed portions of the pixel electrodes,
which is not electrically connected to the wiring layer.

[0014] (7) In the organic electroluminescent display device
according to any one of the items (1) to (3), the plurality of
pixel electrodes may be arrayed in a second direction and a
first direction, and the depressed portions of the respective
pixel electrodes may be continuously formed over from an
area extending in the first direction at a position displaced in
one of the second direction to an area extending in the second
direction at a position displaced in one of the first direction.

[0015] (8) In the organic electroluminescent display device
according to the item (4), the plurality ofpixel electrodes may
be arrayed in a second direction and a first direction, and the
depressed portions of the respective pixel electrodes may be
continuously formed over from a first area extending in the
first direction at a position displaced in one of the second
direction to a second area extending in the second direction at
a position displaced in one of the first direction.

[0016] (9) In the organic electroluminescent display device
according to the item (8), the depressed portions of the
respective pixel electrodes may be continuously and electri-
cally connected to the wiring layer over from the first area to
the second area.

[0017] (10) In the organic electroluminescent display
device according to the item (8), the depressed portions of the
respective pixel electrodes may be electrically connected to
the wiring layer in only a connection area of the first area and
the second area.
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[0018] (11) In the organic electroluminescent display
device according to any one of the items (1) to (4), the plu-
rality of pixel electrodes may include a first group of the pixel
electrodes which are arrayed in a second direction and a first
direction, and formed with the respective depressed portions
in the ends on both sides of the first direction, and a second
group of the pixel electrodes which are formed with the
respective depressed portions in the ends on both sides of the
second direction, and the first group of the pixel electrodes
and the second group of the pixel electrodes may be altet-
nately arrayed in the second direction and the first direction.
[0019] (12) In the organic electroluminescent display
device according to any one of the items (1) to (4), the plu-
rality of pixel electrodes may be arrayed in a second direction
and a first direction, the respective pixel electrodes may have
a planar shape elongated in the first direction, and the
depressed portions of the respective pixel electrodes may
extend in the first direction at a position displaced in one of the
second direction.

[0020] (13) In the organic electroluminescent display
device according to the item (12), the depressed portions of
the respective pixel electrodes may include a plurality of
divided depressed portions arrayed at an interval between the
adjacent divided depressed portions.

[0021] (14) In the organic electroluminescent display
device according to any one of the items (2), (3), (5), and (6),
the common electrode may have depressed portions whose
upper surfaces are recessed in correspondence with the
depressed portions of the common layer.

[0022] (15) In the organic electroluminescent display
device according to the item (14), the sealing layer may be
curved in correspondence with the depressed portions of the
common electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1is a perspective view of an organic electrolu-
minescent display device according to an embodiment of the
present invention;

[0024] FIG. 2 is a partially enlarged plan view of the
organic electroluminescent display device illustrated in FIG.
1,
[0025] FIG. 3 is a cross-sectional view of the organic elec-
troluminescent display device taken along a line II1-I1I illus-
trated in FIG. 2;

[0026] FIG.4isapartially enlarged plan view of an organic
electroluminescent display device according to a modifica-
tion 1 of the embodiment;

[0027] FIG. 5 is a cross-sectional view of the organic elec-
troluminescent display device taken along a line V-V illus-
trated in FIG. 4;

[0028] FIG. 6isapartially enlarged plan view of an organic
electroluminescent display device according to a modifica-
tion 2 of the embodiment;

[0029] FIG. 7 is a cross-sectional view of the organic elec-
troluminescent display device taken along a line VII-VII
illustrated in FIG. 6;

[0030] FIG.8isapartially enlarged plan view of an organic
electroluminescent display device according to a modifica-
tion 3 of the embodiment;

[0031] FIG.9isapartially enlarged plan view of an organic
electroluminescent display device according to a modifica-
tion 4 of the embodiment; and
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[0032] FIG. 10 is a partially enlarged plan view of an
organic electroluminescent display device according to a
modification 5 of the embodiment;

DETAILED DESCRIPTION OF THE INVENTION

[0033] Hereinafter, embodiments of the present invention
will be described with reference to the accompanying draw-
ings.

[0034] FIG. 1 is a perspective view of an organic electrolu-
minescent display device according to an embodiment of the
present invention. The organic electroluminescent display
device includes a first substrate 10 with an optical transpar-
ency made of glass. The first substrate 10 has an image dis-
play area for image display. An integrated circuit chip 12 for
driving elements for displaying an image is mounted on the
first substrate 10. The first substrate 10 is connected with a
flexible wiring substrate 14 for electric connection with an
external.

[0035] FIG. 2 is a partially enlarged plan view of the
organic electroluminescent display device illustrated in FIG.
1. Plural pixel electrodes 16 are disposed on the first substrate
10. The plural pixel electrodes 16 are arrayed in a first direc-
tion and a second direction which intersected the first direc-
tion. In this embodiment, the first direction is vertical direc-
tion, the second direction is horizontal direction. An
insulating layer 18 is so disposed as to rest on at least periph-
eries of the pixel electrodes 16. The insulating layer 18 is
disposed in areas between the pixel electrodes 16 adjacent to
each other. The insulating layer 18 is configured to surround
the peripheries of the respective pixel electrodes 16. The
insulating layer 18 has openings OP from which parts (por-
tions other than the ends) of the pixel electrodes 16 are
exposed.

[0036] FIG. 3 is a cross-sectional view of the organic elec-
troluminescent display device taken along a line illustrated in
FIG. 2.

[0037] Thefirst substrate 10 is formed with an undercoat 20
that functions as a barrier against impurities from the first
substrate 10, and a semiconductor layer 22 is formed on the
undercoat 20. Agate insulating film 24 is formed to cover the
semiconductor layer 22. A gate electrode 26 is formed on the
gate insulating film 24, and an interlayer insulating film 28 is
formed to cover the gate electrode 26. Plural wiring layers 30
are disposed on the first substrate 10 (on the interlayer insu-
lating film 28). Apart of the wiring layers 30 penetrates
through the interlayer insulating film 28, and functions as a
source electrode or a drain electrode on the semiconductor
layer 22, and forms a thin film transistor. A passivation film 32
is formed on the interlayer insulating film 28 so as to cover the
wiring layers 30. Since an upper surface of the passivation
film 32 becomes irregular, an underlying layer 34 is formed
for the purpose of planarizing the passivation film 32. The
underlying layer 34 is made of resin such as acrylic resin.
[0038] The pixel electrodes 16 are disposed on the under-
lying layer 34. The pixel electrodes 16 represent anodes. The
pixel electrodes 16 each have a depressed portion 16a whose
upper surface is recessed on an end including a periphery of
the pixel electrode. The depressed portion 16a protrudes
downward from a lower surface of the pixel electrode 16. The
depressed portion 16a penetrates through the underlying
layer 34. The underlying layer 34 has a hole 34¢ (through-
hole) in correspondence with the depressed portion 16a. As
illustrated in FIG. 2, the depressed portion 16a of each of the
pixel electrodes 16 is continuously formed over from a first
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area R1 that extends in the first direction at a position dis-
placed in one of the second direction to a second area R2 that
extends in the second direction at a position displaced in one
of the first direction. That is, the depressed portion 16a of
each of the pixel electrodes 16 is formed into an L-shaped
planar shape.

[0039] The wiring layers 30 are disposed below the plural
pixel electrodes 16. At least a part of the depressed portion
16a of the pixel electrode 16 is electrically connected to the
wiring layers 30. In detail, each pixel electrode 16 disposed
on the underlying layer 34 is joined to the wiring layer 30 by
the depressed portion 16a through the hole 34¢ that pen-
etrates through the underlying layer 34. The depressed por-
tion 16a of the pixel electrode 16 is continuously electrically
connected to the wiring layer 30 over from the firstareaR1 to
the second area R2. That is, a contact portion 36 between the
depressed portion 16a of the pixel electrode 16 and the wiring
layer 30 is formed into an [L-shaped planar shape as illustrated
in FIG. 2.

[0040] The insulating layer 18 rests on the end of the pixel
electrode 16. The insulating layer 18 rests on the depressed
portion 16a of the pixel electrode 16 to form a depressed
portion 18a whose upper surface is recessed. Also, the
depressed portion 18a of the insulating layer 18 is continu-
ously formed over from the first area R1 that extends in the
first direction at a position that is displaced in one of the
second direction to the second area R2 that extends in the
second direction at a position that is displaced in one of the
first direction, in correspondence with the depressed portion
16a (refer to FIG. 2) of the pixel electrode 16. That is, the
depressed portion 184 of the insulating layer 18 is also formed
into an L-shaped planar shape.

[0041] An organic electroluminescent film or an organic
film 38 is disposed over the first substrate 10. The organic film
38 is configured to rest on the plural pixel electrodes 16 and
the insulating layer 18. The organic film 38 includes plural
layers although not shown, includes at least a light emitting
layer, and further includes at least one layer of an electron
transport layer, a hole transport layer, an electron injection
layer, and a hole injection layer. The light emitting layer is
configured to emit only a light of one color (for example,
white).

[0042] Theorganic film 38 includes a common layer 40 that
continuously covers the plural pixel electrodes 16 and the
insulating layer 18. In an example illustrated in FIG. 3, the
overall organic film 38 forms the common layer 40. Alterna-
tively, at least one layer (except for at least one layer) of the
organic film 38 formed of the plural layers may be formed by
the common layer 40 (for example, the electron injection
layer), and the remaining layers formed of at least one layer
may be cut for each of the pixel electrodes 16. In the organic
film 38 with a tandem structure including two or more light
emitting layers, a charge generation layer for supplying elec-
trons or holes which is arranged between the light emitting
layers adjacent to each other may be formed by the common
layer 40.

[0043] The common layer 40 has depressed portions 40a
whose upper surfaces are recessed in correspondence with the
depressed portions 16a of the pixel electrodes 16. The
depressed portions 40a of the common layer 40 correspond to
the depressed portions 18« of the insulating layer 18. Each
depressed portion 40a of the common layer 40 is also con-
tinuously formed over from the first area R1 that extends in
the first direction at a position that is displaced in one of the
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second direction to the second area R2 that extends in the
second direction at a position that is displaced in one of the
first direction, in correspondence with the depressed portion
16a (refer to FIG. 2) of the pixel electrode 16. That is, the
depressed portion 40a of the common layer 40 is also formed
into the L-shaped planar shape.

[0044] A common electrode 42 is disposed on the organic
film 38. The common electrode 42 is a cathode. The common
electrode 42 has a depressed portion 42a whose upper surface
is recessed in correspondence with the depressed portion 40a
of the common layer 40. The depressed portion 42a of the
common electrode 42 is also continuously formed over from
the first area R1 that extends in the first direction at a position
that is displaced in one of the second direction to the second
area R2 that extends in the second direction at a position that
is displaced in one of the first direction, in correspondence
with the depressed portion 16a (refer to FIG. 2) of the pixel
electrode 16. That is, the depressed portion 42a of the com-
mon electrode 42 is also formed into the L-shaped planar
shape.

[0045] A voltage is applied to the pixel electrodes 16 and
the common electrode 42 to inject holes and electrons into the
organic film 38 from the respective electrodes 16 and 42. The
injected holes and electrons are coupled together in the light
emitting layer to emit a light. Since the insulating layer 18 is
interposed between the end of the pixel electrode 16 and the
common electrode 42, short-circuiting between the pixel
electrode 16 and the common electrode 42 is prevented.
[0046] A sealing layer 44 is disposed on the common elec-
trode 42. The sealing layer 44 also covers the organic film 38.
The sealing layer 44 seals the organic film 38 so as to block
moisture. The sealing layer 44 is curved in correspondence
with the depressed portion 424 of the common electrode 42.
In detail, a lower surface (interface with the common elec-
trode 42) of the sealing layer 44 is curved on the depressed
portion 42a of the common electrode 42. Also, an upper
surface (interface with an upper layer) of the sealing layer 44
is curved above the depressed portion 42a of the common
electrode 42,

[0047] Also, a curved portion of the sealing layer 44 is also
continuously formed over from the first area R1 that extends
in the first direction at a position that is displaced in one of the
second direction to the second area R2 that extends in the
second direction at a position that is displaced in one of the
first direction, in correspondence with the depressed portion
16a (refer to FIG. 2) of the pixel electrode 16. That is, the
curved portion of the sealing layer 44 is also formed into the
L-shaped planar shape.

[0048] A filler layer 46 is disposed on the sealing layer 44.
According to this embodiment, since a light input from the
common layer 40 of the organic film 38 into the sealing layer
44 is diffusely reflected on the curved surface (interface with
another layer) of the sealing layer 44, the light is hardly
recognized as the light of the adjacent pixels. With the above
configuration, the color mixture of the pixels adjacent to each
other can be prevented.

[0049] A second substrate 48 is arranged to face the first
substrate 10 at an interval. A color filter 50 is disposed on a
surface of the second substrate 48 on the first substrate 10
side. The color filter 50 includes a black matrix 52 and a
colored layer 54. Since a light emitting layer (not shown) of
the above organic film 38 emits the light of a single color (for
example, white), the color filter 50 is provided to enable full
color display in this embodiment. When the organic film 38
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includes plural light emitting layers that emit the light of
different colors (for example, red, green, blue), since the light
emitting layers emit the light of the plural colors, the colored
layer 54 is not required. The filler layer 46 is disposed
between the first substrate 10 and the second substrate 48.
[0050] FIG.41isapartially enlarged plan view of an organic
electroluminescent display device according to a modifica-
tion 1 of the embodiment. FIG. 5 is a cross-sectional view of
the organic electroluminescent display device taken along a
line V-V illustrated in FIG. 4.

[0051] Even in this example, an insulating layer 118 rests
on a depressed portion 1164 of each pixel electrode 116 to
provide a depressed portion 118a whose upper surface is
recessed. A depressed portion 140a of a common layer 140
corresponds to the depressed portion 118« of the insulating
layer 118. The plural pixel electrodes 116 are arrayed in the
second direction and the first direction. The depressed portion
116a of the pixel electrode 116 is continuously formed over
from the first area R1 that extends in the first direction at a
position that is displaced in one of the second direction to the
second area R2 that extends in the second direction at a
position that is displaced in one of the first direction. In a state
where the deep depressed portion 1184 is formed in the insu-
lating layer 118, the common layer, the common electrode,
and the sealing layer deeply enter the depressed portion 118a.
With this structure, a contact area of the sealing layer with the
first substrate increases, an adhesion of the sealing layer is
improved, and the peeling of the sealing layer is prevented.
[0052] A difference from the example illustrated in FIG. 2
resides in that the depressed portion 1164 of the pixel elec-
trode 116 is electrically connected to a wiring layer 130 in
only the connection area between the first area R1 and the
second area R2. That is, as illustrated in FIG. 4, a contact
portion 136 between the depressed portion 116a of the pixel
electrode 116, and the wiring layer 130 is located on a corner
of an L shape drawn by the first area R1 and the second area
R2.Theotherdetails correspond to the details described in the
above embodiment.

[0053] FIG. 6is a partially enlarged plan view of an organic
electroluminescent display device according to a modifica-
tion 2 of the embodiment. FIG. 7 is a cross-sectional view of
the organic electroluminescent display device taken along a
line VII-VII illustrated in FIG. 6.

[0054] In this example, as illustrated in FIG. 6, an insulat-
ing layer 218 rests on a periphery of each pixel electrode 216
so as to avoid at least a part of a depressed portion 2164 of the
pixel electrode 216. In other words, each of the openings OP
in the insulating layer 218 exposes a part of the depressed
portion 216a of the pixel electrode 216. In the example of
FIG. 6, both of ends of the L-shaped depressed portion 216a
except for one corner thereof are exposed from the opening
OP.

[0055] Asillustrated in FIG. 7, a depressed portion 240a of
acommon layer 240 of an organic layer 238 comes in contact
with at least a part of the depressed portion 2164 of the pixel
electrode 216. If the common layer 240 is formed of alight
emitting layer, alight generated by the depressed portion 240a
thereof also becomes an element configuring an image.
[0056] The depressed portion 216a of the pixel electrode
216 has a portion (a contact portion 236 illustrated in FIG. 6)
that is electrically connected to a wiring layer 230, and a
portion (refer to FIG. 7) that is not electrically connected to
the wiring layer 230. This configuration corresponds to that
described in the modification 1.
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[0057] As illustrated in FIG. 6, the contact portion 236 of
the depressed portion 216a of the pixel electrode 216 with the
wiring layer 230 is covered with the insulating layer 218.
Therefore, as illustrated in FIG. 7, the depressed portion 240a
of the common layer 240 of the organic layer 238 comes in
contact with the portion in which the depressed portion 2164
of the pixel electrode 216 is not electrically connected to the
wiring layer 230.

[0058] FIG. 8isapartially enlarged plan view of an organic
electroluminescent display device according to a modifica-
tion 3 of the embodiment.

[0059] Evenin this example, plural pixel electrodes 316 are
arrayed in the second direction and the first direction. The
plural pixel electrodes 316 include a first group of pixel
electrodes 316 A in which respective depressed portions 316a
are formed on ends at both of sides thereof in the first direc-
tion, and a second group of pixel electrodes 316B in which
respective depressed portions 3166 are formed on ends at
both of sides thereof'in the second direction. The first group of
the pixel electrodes 316A and the second group of the pixel
electrodes 316B are alternately arrayed in the second direc-
tion and the first direction.

[0060] Since each of the first group of the pixel electrodes
316A is formed with the depressed portions 316a on both of
the sides thereof in the first direction, the sealing layer is
curved above the depressed portions 316a, to thereby dif-
fusely reflect the light traveling in the first direction. On the
contrary, since each of the second group of the pixel elec-
trodes 3168 is formed with the depressed portions 31654 on
both of the sides thereof in the second direction, the sealing
layer is curved above the depressed portions 3165, to thereby
diffusely reflect the light traveling in the second direction.
With the above configuration, the light traveling in both of the
first direction and the second direction is diffusely reflected,
thereby being capable of preventing the color mixture of the
pixels adjacent to each other.

[0061] FIG.9isapartially enlarged plan view of an organic
electroluminescent display device according to a modifica-
tion 4 of the embodiment.

[0062] Evenin this example, plural pixel electrodes 416 are
arrayed in the second direction and the first direction. The
pixel electrodes 416 each have a planar shape elongated in the
first direction. A depressed portion 4164 of each of the pixel
electrodes 416 extends in the first direction at a position
displaced in one of the second direction. According to the
above configuration, when in color filters of a stripe layout,
the colored layers of the same color extend in the first direc-
tion, and the colored layers of the different colors are arrayed
in the second direction, the traveling of the light in the second
direction where an influence of the color mixture becomes
larger can be prevented.

[0063] FIG. 10 is a partially enlarged plan view of an
organic electroluminescent display device according to a
modification 5 of the embodiment.

[0064] In this example, depressed portions 516a of pixel
electrodes 516 are configured by plural divided depressed
portions 556 that are arrayed at intervals between the adjacent
divided depressed portions. The other details correspond to
those described in the modification 4. According to the above
configuration, since the depressed portions 516a are divided,
the scattering of the light becomes larger, thereby increasing
the color mixture prevention effect. Also, since the depressed
portions 516¢ are divided, the degree of freedom of the layout
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increases, and a resist is easily formed when photolithogra-
phy is applied to the forming process.

[0065] 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 claims cover all
such modifications as fall within the true spirit and scope of
the invention. For example, at least one of the common layer,
the common electrode, and the sealing layer may have its flat
upper surface so as not to have a depressed portion or may
have a raised portion on the upper surface.

What is claimed is:

1. An organic electroluminescent display device, compris-
ing:

a substrate;

a plurality of pixel electrodes that are disposed on the

substrate;

an insulating layer that is disposed in areas between the

respective pixel electrodes adjacent to each other so as to
rest on at least peripheries of the respective pixel elec-
trodes;

an organic layer that is disposed with the inclusion of a

common layer that continuously covers the plurality of
pixel electrodes and the insulating layer;

a common electrode that is disposed on the organic layer;

and

a sealing layer that is disposed to cover the organic layer

and the common electrode,

wherein each of the respective pixel electrodes has a

depressed portion whose upper surface is recessed on an
end of the periphery thereof.
2. The organic electroluminescent display device accord-
ing to claim 1,
wherein the insulating layer has depressed portions whose
upper surfaces are recessed by resting on the depressed
portions of the respective pixel electrodes, and

wherein the common layer has depressed portions whose
upper surfaces are recessed in correspondence with the
depressed portions of the insulating layer.

3. The organic electroluminescent display device accord-
ing to claim 1,

wherein the common layer has depressed portions whose

upper surfaces are recessed in correspondence with the
depressed portions of the pixel electrodes,

wherein the insulating layer rests on the peripheries of the

respective pixel electrodes so as to avoid at least a part of
the depressed portions of the respective pixel electrodes,
and

wherein the depressed portions of the common layer come

in contact with the at least a part of the depressed por-
tions of the pixel electrodes.

4. The organic electroluminescent display device accord-
ing to claim 1, further comprising: a wiring layer that is
disposed below the respective pixel electrodes,

wherein at least a part of the depressed portions of the

respective pixel electrodes is electrically connected to
the wiring layer.

5. The organic electroluminescent display device accord-
ing to claim 3, further comprising: a wiring layer that is
disposed below the respective pixel electrodes,

wherein at least a part of the depressed portions of the

respective pixel electrodes is electrically connected to
the wiring layer.
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6. The organic electroluminescent display device accord-
ing to claim 5,
wherein the depressed portions of the respective pixel elec-
trodes include a portion that is electrically connected to
the wiring layer, and a portion that is not electrically
connected to the wiring layer, and
wherein the depressed portions of the common layer come
in contact with the portion of the depressed portions of
the pixel electrodes, which is not electrically connected
to the wiring layer.
7. The organic electroluminescent display device accord-
ing to claim 1,
wherein the plurality of pixel electrodes are arrayed in a
second direction and a first direction, and
wherein the depressed portions of the respective pixel elec-
trodes are continuously formed over from an area
extending in the first direction at a position displaced in
one of the second direction to an area extending in the
second direction at aposition displaced in one of the first
direction.
8. The organic electroluminescent display device accord-
ing to claim 4,
wherein the plurality of pixel electrodes are arrayed in a
second direction and a first direction, and
wherein the depressed portions of the respective pixel elec-
trodes are continuously formed over from a first area
extending in the first direction at a position displaced in
one of the second direction to a second area extending in
the second direction at a position displaced in one of the
first direction.
9. The organic electroluminescent display device accord-
ing to claim 8,
wherein the depressed portions of the respective pixel elec-
trodes are continuously and electrically connected to the
wiring layer over from the first area to the second area.
10. The organic electroluminescent display device accord-
ing to claim 8,
wherein the depressed portions of the respective pixel elec-
trodes are electrically connected to the wiring layer in
only a connection area of the first area and the second
area.
11. The organic electroluminescent display device accord-
ing to claim 1,
wherein the plurality of pixel electrodes include a first
group of the pixel electrodes which are arrayed in a
second direction and a first direction, and formed with
the respective depressed portions in the ends on both
sides of the first direction, and a second group of the
pixel electrodes which are formed with the respective
depressed portions in the ends on both sides of the sec-
ond direction, and
wherein the first group of the pixel electrodes and the
second group of the pixel electrodes are alternately
arrayed in the second direction and the first direction.
12. The organic electroluminescent display device accord-
ing to claim 1,
wherein the plurality of pixel electrodes are arrayed in a
second direction and a first direction,
wherein the respective pixel electrodes have a planar shape
elongated in the first direction, and
wherein the depressed portions of the respective pixel elec-
trodes extend in the first direction at a position displaced
in one of the second direction.
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13. The organic electroluminescent display device accord-
ing to claim 12,
wherein the depressed portions of the respective pixel elec-
trodes include a plurality of divided depressed portions
arrayed at an interval between the adjacent divided
depressed portions.
14. The organic electroluminescent display device accord-
ing to claim 2,
wherein the common electrode has depressed portions
whose upper surfaces are recessed in correspondence
with the depressed portions of the common layer.
15. The organic electroluminescent display device accord-
ing to claim 3,
wherein the common electrode has depressed portions
whose upper surfaces are recessed in correspondence
with the depressed portions of the common layer.
16. The organic electroluminescent display device accord-
ing to claim 14,
wherein the sealing layer is curved in correspondence with
the depressed portions of the common electrode.
17. The organic electroluminescent display device accord-
ing to claim 15,
wherein the sealing layer is curved in correspondence with
the depressed portions of the common electrode.

* % % k¥
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