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7) ABSTRACT

An organic EL display device according to an embodiment
of the present invention includes: a base material; a plurality
of pixels; a lower electrode which each of the plurality of
pixels is provided with; an organic insulation layer which
sections the plurality of pixels; an organic material layer
which is disposed on the lower electrode and the organic
insulation layer, and includes a plurality of layers; and an
upper electrode on the organic material layer. A level dif-
ference part is positioned on an upper surface of the organic
insulation layer, a first layer included in the organic material
layer is divided at the level difference part, or has a thin part
being thinner at the level difference part than at a position at
which the first layer faces the lower electrode, and a second
layer included in the organic material layer is not divided at
the level difference part.
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ORGANIC EL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority from Japa-
nese Application JP 2017-241640 filed on Dec. 18, 2017, the
content of which is hereby incorporated by reference into
this application.

BACKGROUND OF THE INVENTION

1. Field of the Invention One or more embodiments
of the present invention relate to an organic EL
display device.

2. Description of the Related Art

[0002] Recent years, an image display device (hereinafter
referred to as an “organic EL (electro-luminescent) display
device”) which uses a self-luminous body called an organic
light emitting diode (OLED) is put into practical use. Since
the organic EL display device uses a self-luminous body, as
compared with, for example, a liquid crystal display device,
it is not only superior with respect to visibility and a
response speed, but moreover it can be formed thin as it does
not need a lighting device such as a backlight.

[0003] An organic EL display device has a display panel
where a thin film transistor (TFT), an organic light emitting
diode (OLED), and the like are formed on a base material.
The OLED is configured by disposing an organic material
layer having a plurality of layers which includes a light
emission layer and the like, between a pair of electrodes. The
organic material layer is typically formed in an area sur-
rounded by a bank which is provided in advance to mark
boundaries of pixels. Here, for example, as disclosed in
Japanese Patent Application Laid-Open No. 2016-085796 or
Japanese Patent Application Laid-Open No. 2017-092213,
there is a case where a layer constituting the organic material
layer is shared in common by a plurality of pixels.

SUMMARY OF THE INVENTION

[0004] However, there is a problem that in a formation of
the organic material layer having the plurality of layers, if
some layers which constitute the organic material layer are
provided over a plurality of pixels, a current leakage occurs.
The leakage current does not contribute to a light emission
of a pixel. Further, if a leakage current goes into an adjacent
pixel, an unintended light emission of a pixel (color mixing)
occurs. Meanwhile, in the case where a resolution is
improved or in the case where an opening ratio of the bank
as described above is increased in order to improve a light
emission efficiency, there occurs a problem that a control is
difficult when the organic material layer is formed one-by-
one for (is separately applied to) each pixel.

[0005] Regarding the issue as described above, the object
of an embodiment of the present invention is to provide an
organic EL display device which suppresses a current leak-
age between pixels adjacent to one another.

[0006] According to one aspect of the present invention,
an organic EL display device is provided. The organic EL
display device includes: a base material; a plurality of pixels
which are positioned on the base material; a lower electrode
which each of the plurality of pixels is provided with; a bank
which sections the plurality of pixels; an organic material
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layer which is disposed on the lower electrode and the bank,
and includes a plurality of layers; and an upper electrode
which is disposed on the organic material layer. A level
difference part is positioned on an upper surface of the bank,
some layer included in the organic material layer is divided
at the level difference part, or has a thin part being thinner
at the level difference part than at a position at which the
some layer faces the lower electrode, and another layer
included in the organic material layer which is different from
the some layer is not divided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a schematic diagram which shows a
schematic configuration of an organic EL display device
according to one embodiment of the present invention.
[0008] FIG. 2 is a schematic diagram which shows a plan
view of an example of a display panel of the organic EL
display device shown in FIG. 1.

[0009] FIG. 3 is a diagram which shows an example of
HI-IT cross section of FIG. 2.

[0010] FIG. 4A is a diagtam which shows an example of
an arrangement of pixels of the display panel shown in FIG.
3.

[0011] FIG. 4B is a diagram which shows a variation
example of an arrangement of pixels of the display panel
shown in FIG. 3.

[0012] FIG. 5isan enlarged cross sectional diagram which
shows an example of an area near a bank of the display panel
shown in FIG. 3.

[0013] FIG. 6 is an enlarged cross sectional diagram which
shows a variation example of the area near the bank of the
display panel shown in FIG. 3.

DETAILED DESCRIPTION OF THE
INVENTION

[0014] Below, each of the one or more embodiments of the
present invention is explained with reference to the accom-
panying drawings. Note that the one or more disclosed
embodiments are merely examples, and an appropriate
variation which a person skilled in the art can easily arrive
at without departing from the spirit of the present invention
is naturally included in the scope of the present invention.
Further, while width, thickness, shape, and the like of each
part in the drawings may be illustrated schematically as
compared with the actual embodiments in order to clarify
the explanation, these are merely examples, and an inter-
pretation of the present invention should not be limited
thereto. Furthermore, in the specification and the respective
drawings, the same reference symbols may be applied to
elements similar to those which have already been shown in
another drawing, and a detailed description of such elements
may be omitted as appropriate.

[0015] Further, in the detailed description of the one or
more embodiments of the present invention, when a posi-
tional relationship between one component and another
component is defined, the words “on” and “under” are not
used only in a case where the other component is positioned
directly on or directly under the one component, but those
words are also used in a case where still another component
is interposed between the one component and the other
component, unless otherwise stated.

[0016] FIG. 1 is a schematic diagram which shows a
schematic configuration of an organic EL display device
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according to one embodiment of the present invention. An
organic EL display device 2 is provided with a pixel array
part 4 which displays an image, and a driving part which
drives the pixel array part 4. The organic EL display device
2 is configured by forming a lamination structure such as a
thin film transistor (TFT), an organic light emitting diode
(OLED), and the like on a base material. Note that the
schematic diagram shown in FIG. 1 is merely an example,
and the present embodiment is not limited thereto.

[0017] In the pixel array part 4, OLEDs 6 and pixel
circuits 8 are arranged in a matrix in correspondence with
the pixels. A pixel circuit 8 is constituted by a plurality of
TFTs 10 and 12, and a capacitor 14.

[0018] The driving part as described above includes a scan
line driving circuit 20, an image line driving circuit 22, a
driving electric power source circuit 24, and a control unit
26, and drives the pixel circuit 8 to control a light emission
of an OLED 6.

[0019] The scan line driving circuit 20 is connected to a
scan signal line 28 provided for each of horizontal arrays of
pixels (pixel rows). The scan line driving circuit 20 selects
scan signal lines 28 in order according to a timing signal
input from the control unit 26, and applies, to the selected
scan signal line 28, a voltage to turn on a lighting TFT 10.
[0020] The image line driving circuit 22 is connected to an
image signal line 30 provided for each of vertical arrays of
pixels (pixel columns). The image line driving circuit 22
receives an input of an image signal from the control unit 26,
and outputs, to each image signal line 30, a voltage in
accordance with an image signal of the selected pixel row so
as to comply with the selection of the scan signal line 28 by
the scan line driving circuit 20. The voltage is written into
the capacitor 14 via the lighting TFT 10 in the selected pixel
row. The driving TFT 12 supplies a current in accordance
with the written voltage to the OLED 6, to thereby have the
OLED 6 of the pixel corresponding to the selected scan
signal line 28 emit light.

[0021] The driving electric power source circuit 24 is
connected to a driving electric power source line 32 pro-
vided for each pixel column, and supplies a current to the
OLED 6 via the driving electric power source line 32 and the
driving TFT 12 of the selected pixel row.

[0022] Here, alower electrode of the OLED 6 is connected
to the driving TFT 12. On the other hand, an upper electrode
of the respective OLEDs 6 is constituted by an electrode
shared in common by the OLEDs 6 of all the pixels. In the
case where the lower electrode is configured as an anode, a
high electric potential is input thereto, and the upper elec-
trode becomes a cathode and a low electric potential is input
thereto. In the case where the lower electrode is configured
as a cathode, a low electric potential is input thereto, and the
upper electrode becomes an anode and a high electric
potential is input thereto.

[0023] FIG. 2 is a schematic diagram showing a plan view
of an example of the display panel of the organic EL display
device shown in FIG. 1. The pixel array part 4 shown in FIG.
1is provided in a display area 42 of the display panel 40, and
as described above the OLEDs 6 are arranged on the pixel
array part 4. As described above, the upper electrode which
constitutes the OLED 6 is formed so as to be shared in
common by the respective pixels and covers all of the
display area 42.

[0024] On one side of the display panel 40 which has a
rectangular shape, a component mounting area 46 is pro-
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vided, and a wiring connected to the display area 42 is
disposed thereon. Further, on the component mounting area
46, a driver IC 48 which constitutes the driving part is
mounted, and a flexible printed circuit (FPC) 50 is connected
to the component mounting area 46. The FPC is connected
to the control unit 26, and other circuits 20, 22, and 24, and
the like, and an IC is mounted on the FPC 50.

[0025] FIG. 3 is a diagram which shows an example of
TI-111 cross section of FIG. 2. The display panel 40 has, for
example, a structure that a circuit layer 74 in which TFT 72
and the like are formed, the OLED 6, a sealing layer 106
which seals the OLED 6, and the like are laminated on a base
material 70 having flexibility. The base material 70 having
flexibility is constituted by, for example, a resin film con-
taining resin such as polyimide resin. In this case, the base
material 70 is formed by, for example, applying a resin
material to thereby form a film. On the sealing layer 106, a
protection film 114 is laminated. Specifically, the protection
film 114 which is sheet-like or film-like is bonded onto the
sealing layer 106 with an interposition of an adhesion layer.
In the present embodiment, the pixel array part 4 is a top
emission type pixel array, and light generated in the OLED
6 is emitted to a side opposite from a side on which the base
material 70 exists (in an upper direction in FIG. 3). Note that
in the case where a color filter method is adopted as the
colorization method of the organic EL display device 2, a
color filter is disposed, for example, between the sealing
layer 106 and the protection film 114, or on a side on which
an opposition base material (not shown) exists. By having
white light generated in the OLED 6 go through this color
filter, lights in colors such as red (R), green (G), and blue (B)
are generated.

[0026] In the circuit layer 74 of the display area 42, the
pixel circuit 8, the scan signal line 28, the image signal line
30, and the driving electric power source line 32 which have
been described above, and the like are formed. At least a part
of the driving part can be formed as a circuit layer 74 in an
area adjacent to the display area 42, on the base material 70.
As described above, the driver IC 48 which constitutes the
driving part and the FPC 50 can be connected to a wiring 116
of the circuit layer 74 in the component mounting area 46.
[0027] As shown in FIG. 3, on the base material 70, an
under-layer 80 which is formed of an inorganic insulating
material is disposed. As the inorganic insulating material, for
example, silicon nitride (SiN,), silicon oxide (Si0,), ot a
complex of these is used.

[0028] In the display area 42, with an interposition of the
under-layer 80, a semiconductor area 82 to be a channel part
and the source/drain part of the top gate type TFT 72 is
formed on the base material 70. The semiconductor area 82
is formed of, for example, polysilicon (p-Si). The semicon-
ductor area 82 is formed by, for example, providing a
semiconductor layer (a p-Si film) on the base material 70,
patterning this semiconductor layer, and selectively leaving
parts which are used in the circuit layer 74.

[0029] On the channel part of the TFT 72, a gate electrode
86 is disposed with an interposition of a gate insulating film
84. The gate insulating film 84 is typically formed of TEOS.
The gate electrode 86 is formed by, for example, patterning
a metal film formed by sputtering or the like. On the gate
electrode 86, an interlayer insulating layer 88 is disposed so
as to cover the gate electrode 86. The interlayer insulating
layer 88 is formed of, for example, the inorganic insulating
material as described above. Into the semiconductor area 82
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(p-Si) to be the source/drain part of the TFT 72, impurities
are introduced by an ion injection, and further a source
electrode 90a and a drain electrode 905 which are electri-
cally connected thereto are formed, and thus the TFT 72 is
configured.

[0030] On the TFT 72, an interlayer insulating film 92 is
disposed. On the surface of the interlayer insulating film 92,
a wiring 94 is disposed. The wiring 94 is formed by, for
example, patterning a metal film formed by sputtering or the
like. With the metal film which forms the wiring 94 and a
metal film which is used to form the gate electrode 86, the
source electrode 90a, and the drain electrode 905, the scan
signal line 28, the image signal line 30, and the driving
electric power source line 32 which are shown in FIG. 1, and
the wiring 116, for example, can be formed as a multilayer
wiring structure. On these, a planarizing film 96 and a
passivation film 98 are formed, and in the display area 42,
the OLED 6 is formed on the passivation film 98. The
planarizing film 96 is formed of, for example, a resin
material. The passivation film 98 is formed of, for example,
an inorganic insulating material such as SiN,.

[0031] The OLED 6 includes a lower electrode 100, an
organic material layer 102, and an upper electrode 104. The
OLED 6 is formed typically by laminating the lower elec-
trode 100, the organic material layer 102, and the upper
electrode 104 in this order from the side on which the base
material 70 exists. In the present embodiment, the lower
electrode 100 is an anode of the OLED 6, and the upper
electrode 104 is a cathode.

[0032] If the TFT 72 shown in FIG. 3 is the driving TFT
12 having n-channels, the lower electrode 100 is connected
to the source electrode 90a of the TFT 72. Specifically, after
the formation of the planarizing film 96 as described above,
a contact hole 110 for connecting the lower electrode 100 to
the TFT 72 is formed, and for example, by patterning a
conductor part formed on the surface of the planarizing film
96 and inside the contact hole 110, the lower electrode 100
connected to the TFT 72 is formed for each pixel. The lower
electrode 100 is formed of, for example, transparent metal
oxide such as ITO (Indium Tin Oxide) and IZO (Indium
Zinc Oxide), and metal such as Ag and Al.

[0033] On the structure as described above, a bank 112
which separates the pixels is disposed. For example, after
the formation of the lower electrode 100, the bank 112 is
formed at a border of the pixels, and in an effective area of
a pixel surrounded by the bank 112 (an area where the lower
electrode 100 is exposed), the organic material layer 102 and
the upper electrode 104 are laminated. The organic material
layer 102 typically includes a plurality of layers. Specifi-
cally, the organic material layer 102 is formed by laminating
a hole transport layer, a light emission layer, and an electron
transport layer in this order from the anode electrode side.
Further, the organic material layer 102 may include another
layer. As the other layer, for example, a hole injection layer
and an electron block layer which are disposed between the
anode electrode and the light emission layer, and an electron
injection layer and a hole block layer which are disposed
between the cathode electrode and the light emission layer
can be mentioned. The upper electrode 104 is constituted by
a transparent conductive film. The transparent conductive
film is formed of, for example, an ultra-thin alloy of Mg and
Ag and/or transparent metal oxide such as ITO and 1Z0.
[0034] On the upper electrode 104, a sealing layer 106 is
disposed so as to cover all of the display area 42. The sealing
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layer 106 has a lamination structure which includes a first
sealing film 161, a sealing-planarizing film 160, and a
second sealing film 162 in this order. The first sealing film
161 and the second sealing film 162 are formed of an
inorganic material (e.g., an inorganic insulating material).
Specifically, it is formed by forming an SiN, film by the
chemical vapor deposition (CVD) method. The sealing-
planarizing film 160 is formed using an organic material
(e.g., a resin material such as a curable resin composition).
Meanwhile, in the component mounting area 46, the sealing
layer 106 is not disposed.

[0035] For example, in order to secure mechanical
strength of the surface of the display panel 40, the protection
film 114 is laminated on the surface of the display area 42.
Meanwhile, the protection film 114 is not provided in the
component mounting area 46 so that an IC and an FPC can
be easily connected thereto.

[0036] As described above, the display panel 40 has a
plurality of pixels PX arranged to be lined up in a horizontal
direction and in a vertical direction in its display area 42. In
one example, as shown in FIG. 4A, a unit array P of the
pixels PX is constituted by a red pixel PX(r), a green pixel
PX(g), and a blue pixel PX(b), and the blue pixel PX(b), the
red pixel PX(r), and the green pixel PX(g) are disposed on
the lower center, the upper left, and the upper right, respec-
tively. There is no particular limitation on the arrangement
of the plurality of pixels which constitute the unit array P.
For example, as shown in FIG. 4B, the pixels PX which
constitute the unit arrays P may be arranged to be lined up
in the horizontal direction (in one row). Further, in the case
where the unit array P is constituted by four pixels PX, the
four pixels PX may be arranged in two rows and two
columns.

[0037] FIG. 5 is an enlarged cross sectional diagram
showing an example of an area near the bank of the display
panel shown in FIG. 3, and is a diagram corresponding to I-I
cross section of FIG, 4A. Note that in FIG. 5, the structure
disposed under the lower electrode 100 shown in FIG. 3 is
shown in a simplified manner as a lower structure layer 108,
and the structure disposed over the upper electrode 104 is
omitted.

[0038] The bank 112 is a component which electrically
separates the lower electrodes 100 provided in accordance
with the respective pixels PX from one another, and is
formed so as to cover a periphery of the lower electrode 100
from its upper surface to its lateral surface. The bank 112 is
typically formed using an organic insulating material (e.g.,
a resin material such as a photosensitive resin composition).
The lateral surface of the bank 112 has a slope which is
inclined toward the lower structure layer 108 (the base
material 70) as it extends toward the lower electrode 100. On
the central part of the upper surface of the bank 112, a level
difference part 113 is formed. In the present embodiment, the
level difference part 113 is a recess of the upper surface of
the bank 112.

[0039] The organic material layer 102 (which does not
necessarily include the light emission layer 103) and the
upper electrode 104 are provided so as to be shared in
common by the respective pixels PX. The organic material
layer 102 is provided not only on the upper surface of the
lower electrode 100 but also on the bank 112, and is
provided continuously from the upper surface of the lower
electrode 100 to the lateral surface of the bank 112. Usually,
the respective layers which constitute the organic material
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layer 102 is sequentially formed by a coating method such
as the spin coat method and the evaporation method. By
forming the organic material layer 102 on the bank 112
having the level difference part 113, the level difference part
113 can divide or substantially divide some layer included in
the organic material layer 102, and can suppress a current
leakage which occurs between the pixels PX which are
adjacent to one another. Therefore, the current leakage can
be suppressed while keeping the manufacturing efficiency to
be high, as compared to the embodiment in which the
organic material layer 102 is formed one-by-one for (is
separately applied to) each of the pixels PX. Further, by
dividing or substantially dividing some layer included in the
organic material layer 102 on the upper surface of the bank
112, an opened state of the bank 112 (a light emitting
efficiency) can be secured while suppressing the current
leakage.

[0040] Theheight h of the level difference part 113 formed
on the upper surface of the bank 112 (the depth of the bottom
of the level difference part 113 measured from a reference
point taken at the upper surface of the bank 112) is, for
example, 1 nm to 100 nm. For example, the level difference
part 113 is formed so that its height is smaller than the
thickness of the lower electrode 100.

[0041] As the lowermost layer of the organic material
layer 102 (a layer on the side on which the lower electrode
100 exists), a hole injection layer 102a is provided. The hole
injection layer 1024 is formed of, for example, an allylam-
ine-based material. The thickness of the hole injection layer
1024 is, for example, 1 nm to 60 nm. Here, it is configured
that the height h of the level difference part 113 is approxi-
mately the same as the thickness of the hole injection layer
102a (e.g., 1 nm to 60 nm). As in the illustrated example, the
hole injection layer 102a is preferably divided at the level
difference part 113, but may also be in a substantially
divided state. The substantially divided state refers to, for
example, a state where the hole injection layer 1024 has, at
the level difference part 113, a thin part whose thickness is
less than the thickness of the hole injection layer 102a at a
position at which the hole injection layer 102a faces the
lower electrode 100, and the resistance is high at this thin
part. In consideration of the hole injection, it is difficult to
use, for the hole injection layer 102a in contact with the
lower electrode 100, a material which has a high resistance,
and a current leakage easily occurs between the pixels PX
adjacent to one another. By dividing or substantially divid-
ing the hole injection layer 102a like this, the current
leakage can be effectively suppressed. In order to divide or
substantially divide the hole injection layer 1024, the height
h of the level difference part 113 is preferably one tenth or
more, and more preferably one half or more of the thickness
of the hole injection layer 102a at the position at which the
hole injection layer 102a faces the lower electrode 100. On
the other hand, the height h of the level difference part 113
is preferably 1.5 times or less, more preferably 1.2 times or
less, and particularly preferably 1.1 times or less of the
thickness of the hole injection layer 102a at the position at
which the hole injection layer 102a faces the lower electrode
100.

[0042] Typically, the hole transport layer is disposed on
the hole injection layer 102a. The hole transport layer is
formed of a material, such as 4,4'-Bis[N-(naphtyl}-N-phe-
nyl-amino]biphenyl (alpha-NPD) and N,N'-bis(3-methyl-
phenyl)-(1,1'-biphenyl})-4,4'-diamine (TPD). The thickness
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of the hole transport layer is, for example, 50 nm to 200 nm.
In one embodiment, the height h of the level difference part
113 is determined so that the hole transport layer would not
be divided (which includes the case where the hole transport
layer is not divided substantially). According to such
embodiment, the division of the cathode positioned on the
hole transport layer by the level difference part 113 can be
prevented. Preferably the height h of the level difference part
113 is less than the thickness of the hole transport layer.
[0043] That is because, for example, the hole injection
layer 102a can be divided selectively or divided substan-
tially by the level difference part 113.

[0044] The other part 1025 (the part of the organic mate-
rial layer 102 not included the “some layer”) of the organic
material layer 102 is extended over more than one pixels PX.
Examples of a layer which constitutes the other part 1024
include the hole transport layer, the electron block layer, the
hole block layer, the electron transport layer, and the elec-
tron injection layer. The other part 10256 of the organic
material layer 102 is extended over more than one pixels
without being divided, and hence the division and cracking
of the upper electrode 104 disposed on the organic material
layer 102 can be prevented.

[0045] FIG. 6 is an enlarged cross sectional diagram which
shows a variation example of the area near the bank of the
display panel shown in FIG. 3. Note that in FIG. 6, the
structure disposed under the lower electrode 100 shown in
FIG. 3 is shown in a simplified manner as the lower structure
layer 108, and the structure disposed over the upper elec-
trode 104 is omitted.

[0046] In the embodiment as described above, the level
difference part 113 is a recess of the upper surface of the
bank 112, but in the present variation example, the level
difference part 113 is formed by partially providing the
conductive film 1124 on the bank 112 whose upper surface
is flat, and is formed by the upper surface of the bank 112
and the conductive film 112a. The conductive film 1124 is
formed so as to directly contact the lower electrode 100, and
face a part of the upper surface and the lateral surface (the
slope) of the bank 112. The conductive film 112¢ is formed
so as to cover an area from the lower electrode 100 to the
periphery of the bank 112, but is not formed on the central
part of the upper surface of the bank 112.

[0047] As a formation material of the conductive film
112a, for example, metal such as aluminum and silver, or
transparent metal oxide such as ITO and 1ZO is used. The
thickness of the conductive film 112« can correspond to the
height of the level difference part 113 as described above. In
one embodiment, the height of the level difference part 113
is set depending on the degree of transparency of the
formation material of the conductive film 112a. As a specific
example, if the conductive film 112a is a metal film, the
height of the level difference part 113 is preferably 10 nm or
less.

[0048] In the illustrated example, the hole injection layer
102¢ at the level difference part 113 is thinner than the hole
injection layer 102¢ at the position at which it faces the
lower electrode 100 and has a high resistance, but similarly
to the embodiments as described above the hole injection
layer 102 may be divided.

[0049] The present invention is not limited to the embodi-
ments as described above, and various types of variations
can be made. For example, a replacement with a configu-
ration which is substantially the same as the configuration
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shown in the embodiments as described above, a configu-
ration which exhibits the same technical effect, or a con-
figuration which can attain the same objective can be made.
[0050] It is understood that without departing from the
spirit of the present invention, those skilled in the art can
arrive at various types of variations and modifications, and
such variations and modifications belong to the scope of the
present invention. For example, each of the embodiments as
described above to which addition, deletion, or design
change of components, or addition, omission, or condition
change of processes is suitably applied by those skilled in
the art are also encompassed within the scope of the present
invention as long as they fall within the spirit of the present
invention.

What is claimed is:

1. An organic EL display device comprising:

a base material;

a plurality of pixels on the base material;

a lower electrode which each of the plurality of pixels is
provided with;

an organic insulation layer which sections the plurality of
pixels;

an organic material layer on the lower electrode and the
organic insulation layer, the organic material layer
including a plurality of layers; and

an upper electrode on the organic material layer, wherein

alevel difference part is positioned on an upper surface of
the organic insulation layer so as to form a recess part
at the upper surface,

a first layer included in the organic material layer is
divided at the level difference part, or has a thin part
being thinner at the level difference part than at a
position at which the first layer faces the lower elec-
trode, and

a second layer included in the organic material layer
which is different from the first layer is not divided at
the level difference part.

2. The organic EL display device according to claim 1,

wherein

the recess part is a portion where a part of the upper
surface is recessed toward the base material.

3. The organic EL display device according to claim 1,

wherein
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the organic insulation layer exposes a part of the lower
electrode, and has a slope which intersects the part of
the lower electrode and the upper surface,
between the organic material layer and the organic insu-
lation layer, a conductive film faces a part of the upper
surface and the slope, and
the level difference part is formed by the conductive film
and the upper surface.
4. The organic EL display device according to claim 3,
wherein
the conductive film includes metal.
5. The organic EL display device according to claim 4,
wherein
the conductive film includes transparent metal oxide.
6. The organic EL display device according to claim 3,
wherein
the conductive film contacts the part of the lower elec-
trode.
7. The organic EL display device according to claim 1,
wherein
in the first layer included in the organic material layer, a
resistance of the thin part at the level difference part is
higher than a resistance of the first layer at a position at
which the first layer faces the lower electrode.
8. The organic EL display device according to claim 1,
wherein
the first layer included in the organic material layer
includes a hole injection layer.
9. The organic EL display device according to claim 8,
wherein
a height of the level difference part is one tenth or more
of a thickness of the hole injection layer at a position at
which the hole injection layer faces the lower electrode.
10. The organic EL display device according to claim 1,
wherein
the second layer included in the organic material layer
includes a hole transport layer, and is extended over the
plurality of pixels.
11. The organic EL display device according to claim 10,
wherein
a height of the level difference part is less than a thickness
of the hole transport layer.
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