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(57) ABSTRACT

An organic EL display device includes: thin film transistors
that are arranged in respective pixels within a display area
which are arranged in a matrix; a planarization film that is
formed over the thin film transistor and made of an organic
insulating material; contact electrodes that are connected to
drains or sources of the respective thin film transistors
through contact holes formed within the planarization film;
contact hole planarization films that are arranged over the
respective contact electrodes with which the contact holes are
embedded, and made of an organic insulating material; a
lower electrode that is formed to be electrically connected
onto the contact electrodes, and formed over the contact hole
planarization film; and an organic layer that is arranged over
the lower electrode to cover the overall display area, and
formed of a plurality of organic material layers including a
light emitting layer.
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ORGANIC EL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority from Japa-
nese application JP2013-171765 filed on Aug. 21, 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 EL dis-
play device.

[0004] 2. Description of the Related Art

[0005] Inrecentyears, animage display device (hereinafter

referred to as “organic EL (electro luminescent) display
device”) using self-luminous bodies called “organic light
emitting diodes” has been input into practical use. As com-
pared with a conventional liquid crystal display device, the
organic EL display device not only is excellent in visibility
and response speed, but also requires no auxiliary lighting
device such as a backlight because of the use of the self-
luminous bodies. Therefore, the organic EL display device
can be further thinned.

[0006] As a method of conducting color display in the
organic EL display device of this type, there are a method in
which a light emitting element emits light of three colors of
R(red), G(green), and B (blue) for each of pixels, a method in
which the light emitting element emits light of white, and
color filters in each pixel transmit respective wavelength
ranges of three colors of RGB, and a method in which those
methods are combined together.

[0007] JP2001-312223 A discloses that in order to form an
organic EL. material with a uniform film thickness, electrode
holes are embedded with an organic resin material to form a
protective portion. JP 2003-091246 A discloses that contact
hole portions are covered with and smoothed by an insulator
layer or a conductor layer to uniform the thickness of the
organic EL layer, against the same problem as that in JP
2001-312223 A. JP 2009-301058 A discloses that contact
holes are embedded with a conductor, and the conductor is
brought into contact with metal films which are electrodes
from the viewpoint of such a problem that an area in which
TFTs and lines are formed does not transmit light.

SUMMARY OF THE INVENTION

[0008] Inthe organic EL display device, a contact hole for
connecting a TFT (thin film transistor) of each pixel to alower
electrode of a light emitting element is formed in each pixel.
However, the contact hole has a large step, and the light
emitting element cannot be normally formed. Therefore,
because the light emitting area is configured by an area except
for the contact hole, a light emitting area in each pixel is
reduced. JP 2009-301058 A discloses an example in which
the light emitting area is enlarged, but there is a risk that an
electric connection is insufficient because an anisotropic con-
ductive film in which silver particles are dispersed in acrylic
is used as a conducting unit.

[0009] The present invention has been made in view of the
above-mentioned circumstances, and therefore an object of
the present invention is to provide an organic EL display
device in which an electric connection is sufficient, and a light
emitting area in each pixel is enlarged.
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[0010] According to the present invention, there is provided
an organic EL display device, including: thin film transistors
that are arranged in respective pixels within a display area
which are arranged in a matrix; a planarization film that is
formed over the thin film transistor and made of an organic
insulating material; contact electrodes that are connected to
drains or sources of the respective thin film transistors
through contact holes formed within the planarization film,
and made of a conductive material; contact hole planarization
films that are arranged over the respective contact electrodes
with which the contact holes are embedded, and made of an
organic insulating material; a lower electrode that is formed
to be electrically connected onto the contact electrodes, and
formed over the contact hole planarization films; an organic
layer that is arranged over the lower electrode to cover the
overall display area, and formed of a plurality of organic
material layers including a light emitting layer that emits
light; and an upper electrode that is formed over the organic
layer, arranged to cover the overall display area, and made of
a conductive material.

[0011] Also, in the organic EL display device according to
the present invention, the contact hole planarization film may
come in contact with an organic material that is present out-
side of the contact holes.

[0012] Also, in the organic EL display device according to
the present invention, the contact hole planarization film may
come in contact with the organic planarization film.

[0013] Also, the organic EL display device according to the
present invention may further include a pixel separation film
that covers an end of the lower electrode, is arranged between
the respective pixels, and made of an organic insulating mate-
rial, in which the contact hole planarization film comes in
contact with the pixel separation film.

[0014] Also, in the organic EL display device according to
the present invention, the lower electrode may include a
reflective film that is formed on the contact hole planarization
film, and reflects light emitted by the light emitting layer; and
a transparent electrode film that is formed over the reflective
film, and made of a transparent conductive material.

[0015] Also, in the organic EL display device according to
the present invention, each of the contact holes may be
coupled with the contact holes of the adjacent pixels, and the
contact hole planarization film may be integrated with the
contact hole planarization films of the adjacent pixels.
[0016] Also, in the organic EL display device according to
the present invention, each of the contact holes may further
include control signal lines that extend along between the
pixels in which the coupled contact holes are formed, in
which the control signal lines may be arranged at positions
that come out of contact with the planarization film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a diagram schematically illustrating an
organic EL display device according to a first embodiment of
the present invention;

[0018] FIG. 2is adiagram illustrating a configuration of an
organic EL panel in FIG. 1;

[0019] FIG. 3 is a diagram illustrating positions of contact
holes in respective sub-pixels illustrated in FIG. 2;

[0020] FIG. 4 is a plan view illustrating one of the sub-
pixels in FIG. 2, which shows a light emitting area and a black
matrix which is a light shielding area;,

[0021] FIG. 5 is a cross-sectional view taken along a line
V-V in FIG. 4, which shows a structure of each sub-pixel,
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[0022] FIG. 6is adiagram illustrating a first modification of
the first embodiment in the same viewing field as that of FIG.
5,

[0023] FIG. 7 is a plan view illustrating a film formation
shape of a contact electrode in FIG. 6;

[0024] FIG. 8isa plan view illustrating a different example
of the film formation shape of the contact electrode in FIG. 7,
[0025] FIG. 9 is a plan view illustrating another different
example of the film formation shape of the contact electrode
in FIG. 7,

[0026] FIG. 10 is a diagram illustrating a second modifica-
tion of the first embodiment in the same viewing field as that
of FIG. 5;

[0027] FIG. 11 is a plan view illustrating a film formation
shape of a contact hole planarization film;

[0028] FIG. 12 is a diagram illustrating four sub-pixels
included in each pixel of FIG. 3 according to a second
embodiment;

[0029] FIG. 13 is a cross-sectional view taken along a line
XII-XT1T in FIG. 12;

[0030] FIG. 14 is a cross-sectional view taken along a line
XIV-X1V in FIG. 12;

[0031] FIG.151saflowchartillustrating a method of manu-
facturing an organic EL panel in the organic EL display
device according to the second embodiment;

[0032] FIG. 16 is a flowchart illustrating the method of
manufacturing the organic EL panel in the organic EL display
device according to the second embodiment;

[0033] FIG. 17 is a diagram illustrating another pixel con-
figuration in the organic EL panel of FIG. 1; and

[0034] FIG. 18 is a diagram illustrating positions of the
contact holes in the respective sub-pixels illustrated in FIG.
17.

DETAILED DESCRIPTION OF THE INVENTION

[0035] Hereinafter, embodiments of the present invention
will be described with reference to the accompanying draw-
ings. In the drawings, identical or equivalent elements are
denoted by identical symbols, and a repetitive description
will be omitted.

First Embodiment

[0036] FIG. 1 is a diagram schematically illustrating an
organic EL display device 100 according to a first embodi-
ment of the present invention. As illustrated in FIG. 1, the
organic EL display device 100 includes an organic EL panel
200 fixedly held between an upper frame 110 and a lower
frame 120.

[0037] FIG.2isadiagramillustrating a configuration of the
organic EL panel 200 in FIG. 1. The organic EL panel 200
includes two substrates of a TFT (thin film transistor) sub-
strate 220 and a sealing substrate 250, and a space between
those substrates 220 and 250 is filled with a transparent resin
241 (refer to FIG. 5). The TFT substrate 220 includes sub-
pixels 280 which are arranged in a matrix in a display area
202. Also, a drive IC (integrated circuit) 260 which is a driver
circuit that applies a potential for conducting between a
source and a drain of a pixel transistor is applied to a scanning
signal line (not shown) of the pixel transistor arranged in each
of the sub-pixels 280, and also applies a voltage correspond-
ing to a gray scale value of a pixel to a data signal line of each
pixel transistor is mounted on the TFT substrate 220. Also, in
this embodiment, one pixel is configured by the combination
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of four sub-pixels 280 to which respective four colors of R
(red), G (green), B (blue), and W (white) are allocated. Each
of the sub-pixels 280 has an OLED (organic light emitting
diode) that emits a white light, and emits a light having a
wavelength range corresponding to each color with the use of
a color filter corresponding to each color.

[0038] FIG. 3 is a diagram illustrating positions of contact
holes 281 in the respective sub-pixels 280 illustrated in FIG.
2. The contact holes 281 are each configured to electrically
connect a source/drain electrode 223 (to be described later) of
the transistor to an electrode which leads to a light emitting
layer of the pixel. As illustrated in FIG. 3, the contact hole 281
of each sub-pixel 280 is arranged at a position close to an
intersection point of boundary lines of the respective sub-
pixels 280 in the pixel having four sub-pixels 280 combined
together.

[0039] FIG. 4 is a plan view illustrating one of the sub-
pixels 280 in FIG. 2, which shows a light emitting area 282
and a black matrix 283 which is a light shielding area. The
light emitting area 282 is formed inside along an outline that
determines a shape of the sub-pixel 280, and the black matrix
283 surrounds a periphery of the light emitting area 282.
[0040] FIG. 5 is a cross-sectional view taken along a line
V-VinFIG. 4, which shows a structure of each sub-pixel 280.
As illustrated in FIG. 5, the sealing substrate 250 and the TEFT
substrate 220 adhere to each other through a transparent resin
241. The sealing substrate 250 includes a transparent insulat-
ing substrate 251 such as a glass substrate or a plastic sub-
strate, the black matrix 283 which is a light shielding film that
shields the light emitted between the adjacent sub-pixels 280,
acolor filter 255 that transmits a light of the wavelength range
corresponding to each color in the pixel of particularly the
RGB colors, and an overcoat layer 252 that is a protective film
formed on the color filter 255 to cover the overall display area
of the sealing substrate 250.

[0041] Also, the TFT substrate 220 includes a transparent
insulating substrate 221 such as a glass substrate or a plastic
substrate, a semiconductor circuit layer 222 which is a circuit
for controlling the light emission of the respective sub-pixels
280 formed on the transparent insulating substrate 221 in
which a transistor is formed of a known semiconductor such
as an LIPS (low-temperature polysilicon) semiconductor, an
amorphous semiconductor, or an oxide semiconductor, the
source/drain electrode 223 which is one electrode of the tran-
sistor, and a planarization film 224 that is made of an organic
insulating material. The TFT substrate 220 also includes a
contact electrode 225 that is connected to the source/drain
electrode 223 of the transistor through the contact hole 281
which is an opening formed in the planarization film 224, a
contact hole planarization film 226 that is formed on the
contact electrode 225 of the contact hole 281 so as to embed
the contact hole 281 therewith, and a lower electrode 227 that
is formed on the contact electrode 225 and the contact hole
planarization film 226. The TFT substrate 220 further
includes a pixel separation film 228 that covers an end of the
lower electrode 227, and made of an organic insulating mate-
rial between the respective pixels, and an organic layer 229
that is formed on the lower electrode 227 and the pixel sepa-
ration film 228 so as to cover the overall display area, and
formed of a light emitting layer that emits the white light, an
electron injection layer, and a hole transport layer. The TFT
substrate 220 further includes an upper electrode 230 that is
formed to cover the organic layer 229, and made of a trans-
parent conductive material such as [TO (indium tin oxide) or
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170 (indium zinc oxide), and a sealing film 231 that is formed
on the upper electrode 230, and made of an inorganic insu-
lating material such as SiO or SiN.

[0042] In this example, the lower electrode 227 includes a
reflective film 233 which is formed of a reflection metal such
as Ag, and a transparent electrode film 234 that is formed on
a reflective film 233, and made of a conductor such as ITO,
170, or Ag which is transparent or transmits a light. The
transparent electrode film 234 comes in direct contact with a
part of the contact electrode 225 to enhance the conductivity.
Also, thelight emitting area 282 is defined by an area in which
the lower electrode 227 comes in contact with the organic
layer 229.

[0043] As described above, the contact hole planarization
film 226 is formed within the contact hole 281, and the lower
electrode 227 comes in contact with a sufficient area of the
contact electrode 225, and is also formed on the contact hole
281. With this configuration, as illustrated in FIG. 4, the light
emitting area 282 can be also formed on the contact hole 281.
As aresult, the organic EL display device 100 can be provided
in which the electric connection is sufficient, and the light
emitting area in each pixel is enlarged.

[0044] FIG. 6is a diagram illustrating a first modification of
this embodiment in the same viewing field as that of FIG. 5. A
difference from FIG. 5 resides in that the contact electrode
225 has an opening portion 236 in a slope surface of the
contact hole 281, and the contact hole planarization film 226
comes in contact with the planarization film 224 in the open-
ing portion 236. FIG. 7 is a plan view illustrating a film
formation shape of the contact electrode 225 in FIG. 6. As
illustrated in FIG. 7, the contact electrode 225 is formed so
that the opening portion 236 is provided on the contact hole
281, and in an area A of that portion, the contact hole pla-
narization film 226 comes in contact with the planarization
film 224.

[0045] In general, an organic insulating material contains
moisture, and the moisture causes the deterioration of the
light emitting layer to be promoted. For that reason, a bake
process for removing the moisture contained in the organic
insulating material including the contact hole planarization
film 226 is provided before the organic layer 229 which is a
light emitting layer is formed. However, in a state where the
contact hole planarization film 226 is sealed by the lower
electrode 227 which is made of an inorganic material, an exit
of the moisture is lost, to thereby lead to a risk that the lower
electrode 227 is peeled off due to the moisture which is to go
out to the external in the bake process. Therefore, with the
provision of the opening portion 236 illustrated in FIGS. 6
and 7, the moisture contained in the contact hole planarization
film 226 can be released from the opening portion 236 in the
bake process. Also, with the removal of the moisture, the
reliability against the deterioration of the light emitting layer
1s enhanced, and also since the contact electrode 225 and the
lower electrode 227 come in contact with each other by the
conductive material, the organic EL display device 100 in
which the electric connection is sufficient, and the light emit-
ting area in each pixel is enlarged can be provided.

[0046] FIG. 81isa plan view illustrating a different example
of the film formation shape of the contact electrode 225 in
FIG. 7. Referring to FIG. 7, the opening portion 236 is formed
in a part of the contact electrode 225. In this example, the
contact electrode 225 is shaped to have a notch portion 237 in
which a part of the contact electrode 225 which overlaps with
the contact hole 281 is notched. In this case, an area B in

Feb. 26,2015

which the notch portion 237 of the contact electrode 225
overlaps with the contact hole is a portion in which the contact
hole planarization film 226 comes in contact with the pla-
narization film 224.

[0047] FIG. 9 is a plan view illustrating another different
example of the film formation shape of the contact electrode
225 in FIG. 7. In this example, the contact electrode 225 is
shaped to have a notch portion 237 in which a corner portion
in a part of the contact electrode 225 which overlaps with the
contact hole 281 is notched. In this case, an area C in which
the notch portion 237 of the contact electrode 225 overlaps
with the contact hole is a portion in which the contact hole
planarization film 226 comes in contact with the planarization
film 224. Even in this case, the same effects as those in FIGS.
6 and 7 can be obtained.

[0048] FIG. 10 is a diagram illustrating a second modifica-
tion of this embodiment in the same viewing field as that of
FIG. 5. A difference from FIG. 5 resides in that the contact
hole planarization film 226 is thickly formed so that not only
the contact hole 281 is embedded with the contact hole pla-
narization film 226, but also the contact hole planarization
film 226 comes in contact with an upper surface of the contact
electrode 225 formed other than the contact hole 281 to pro-
vide a contact portion D that comes in contact with the pixel
separation film 228. The contact electrode 225 has a contact
portion 238 in which the contact hole planarization film 226
is not formed for the purpose of making contact with the
lower electrode 227.

[0049] FIG. 11 is a plan view illustrating a film formation
shape ofthe contact hole planarization film 226. As illustrated
in FIG. 11, the contact hole planarization film 226 is so
formed as to cover not only the contact hole 281, but also the
contact electrode 225 except for the contact portion 238 in
which the contact electrode 225 comes in contact with the
lower electrode 227. With the contact hole planarization film
226 thus formed, the contact electrode 225 can be electrically
connected to the lower electrode 227, and also form a contact
portion D with the pixel separation film 228. Therefore, even
in the second modification, the same effects as those in the
first modification can be obtained.

Second Embodiment

[0050] Subsequently, an organic EL display device accord-
ing to a second embodiment of the present invention will be
described. The overall configurations of the organic EL dis-
play device and an organic EL panel according to the second
embodiment are identical with those of the organic EL dis-
play device 100 and the organic EL panel 200 according to the
first embodiment illustrated in FIGS. 1 to 3, and therefore a
repetitive description will be omitted.

[0051] FIG. 12 is a diagram illustrating the four sub-pixels
280 configuring the pixel of FIG. 3 according to the second
embodiment, which illustrates contact holes 381 according to
this embodiment. As illustrated in FIG. 12, the light emitting
area 282 of each sub-pixel 280 is surrounded by a scanning
line 311, a first control line 312, and a second control line 313
which extend in a horizontal direction, and a signal line 314
and a power line 315 which extend in a vertical direction. The
contact holes 381 are coupled with each other in the pixels
adjacent to each other in the vertical direction cross the scan-
ning line 311, the first control line 312, and the second control
line 313.

[0052] FIG. 13 is a cross-sectional view taken along a line
XII-XTII in FIG. 12. A difference from FIG. 5 in the first
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embodiment resides in that the contact holes 381 are coupled
with each other in the adjacent sub-pixels 280, and contact
hole planarization films 326 formed within the contact holes
381 are also coupled with each other. The contact holes 381
are coupled with each other in the adjacent sub-pixels 280 so
that the contact hole planarization films 326 come in contact
with the pixel separation film 228. With this configuration, the
moisture in the contact hole planarization films 326 can be
emitted in the bake process. Also, this embodiment can obtain
the same effects as those in the first embodiment and the
modification of the first embodiment. In this example, the
scanning line 311, the first control line 312, and the second
control line 313 which extend in the horizontal direction are
formed under an interlayer insulating film 319 which is lower
than the planarization film 224. For that reason, those lines
311, 312, and 313 are not affected by coupling the contact
hole planarization films 326 with each other on the planariza-
tion film 224.

[0053] FIG. 14 is a cross-sectional view taken along a line
XIV-XIV in FIG. 12. In this cross-section, because the con-
tactholes 381 are not coupled with each other in the adjacent
sub-pixels 280, the contact holes 381 have the same shape as
that in the cross-section of F1G. 5. The reason why the contact
holes 381 are not coupled with each other is that since the
power line 315 extending between the adjacent pixels is
formed to come in contact with the planarization film 224
under the planarization film 224, if the contact holes 381 are
coupled with each other in the same manner as that of FIG. 13
in the horizontal direction, the contact electrode 225 and the
power line 315 come in contact with each other, or come too
close to each other, resulting in a risk of short-circuiting. For
that reason, the contact holes 381 are not coupled with each
other so as to cross a direction along which the power line 315
that comes in contact with a lower surface of the planarization
film 224 extends. However, if there is no risk of short-circuit-
ing, the contact holes of three or more pixels may be coupled
with each other.

[0054] FIGS.15and 16 are flowcharts illustrating a method
of manufacturing the organic EL panel in the organic EL
display device according to the second embodiment. As illus-
trated in F1G. 15, a TFT circuit is first formed on the trans-
parent insulating substrate 221 made of transparent glass or
plastic to form the semiconductor circuit layer 222 (S101).
The TFT circuit can be made of a known semiconductor such
as LIPS semiconductor, amorphous semiconductor, or oxide
semiconductor. Then, the planarization film 224 made of an
organic insulating material is coated over the semiconductor
circuit layer 222 (S102), and each contact hole 381 is so
formed as to expose the source/drain electrodes 223 cross the
adjacent pixels (S103). Subsequently, the contact electrode
225 is formed through a photolithography process so as to
cover the exposed source/drain electrode 223 for each of the
sub-pixels 280 (S104).

[0055] Thereafter, the contact hole planarization film 326
made of an organic insulating material is coated over the
entire upper surface (S105), and the contact hole planariza-
tion film 326 is etched to expose the contact electrodes 225 so
that the contact hole planarization film 326 becomes flush
with the contact electrodes 225 (S106). Sequentially, the
reflective films 233 made of Ag are formed on the contact
electrodes 225 and the contact hole planarization film 326 so
as to be independent of each other for each of the sub-pixels
280 (S107). The transparent electrode film 234 made of a
transparent conductive material such as I'TO is formed on the
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reflective film 233 so as to come in partial contact with the
contact electrodes 225 (S108). In this example, the reflective
film 233 and the transparent electrode film 234 configure the
lower electrode 227.

[0056] Subsequently. the pixel separation film 228 made of
an organic insulating material is formed (S109), and moisture
and gas are removed through the bake process (S110). In this
situation, the moisture and gas contained in the planarization
film 224 and the contact hole planarization film 326 are emit-
ted through the pixel separation film 228 that comes in contact
with the planarization film 224 and the contact hole planariza-
tion film 326. Subsequently, the organic layer 229 formed of
the light emitting layer that emits white light, the electron
injection layer, and the hole transport layer, the upper elec-
trode 230 made of a transparent conductive material such as
ITO, and the sealing film 231 made of an inorganic insulating
material such as SiO or SiN are formed in the stated order, to
thereby complete the TFT substrate 220 (S111). Finally, the
sealing substrate 250 adheres to the TFT substrate 220 with
the transparent resin 241 to complete the organic EL panel
200 (S112). The organic EL panel 200 in the organic EL
display device 100 according to the second embodiment can
be manufactured through the manufacturing process
described above.

[0057] FIG. 17 illustrates another pixel configuration in the
organic EL panel 200 of FIG. 1. Unlike the pixel configura-
tion illustrated in FIG. 2, in the pixel configuration of FIG. 17,
columns of sub-pixels 480 that emit a wavelength range of R,
columns of the sub-pixels 480 that emit a wavelength range of
G, and columns of the sub-pixels 480 that emit a wavelength
range of B are aligned in the horizontal direction in sequence,
and three sub-pixels 480 of RGB aligned in the horizontal
direction are configured as one pixel. Each of the sub-pixels
480 may have an OLED that emits white light, and emit each
color of RGB with the use of color filters. Alternatively, each
of the sub-pixels 480 may use an OLED that emits light of two
or more colors such as RGB. In this case, a configuration
using no color filter may be applied.

[0058] FIG.18is adiagram illustrating positions of contact
holes 481 in the respective sub-pixels 480 illustrated in FIG.
17. As illustrated in FIG. 18, the contact holes 481 of the
respective sub-pixels 480 are disposed at a position close to a
boundary between the respective pixels having the same color
which are adjacent to the vertical direction. Even with the
above arrangement, the configuration of the contact hole 281
and the contact hole planarization film 226 according to the
first embodiment can be used. Also, when the adjacent con-
tactholes 481 are combined with each other, the configuration
of the contact holes 381 and the contact hole planarization
film 326 according to the second embodiment can be used.
Therefore, even in the pixel configuration illustrated in FIGS.
17 and 18, because the sub-pixel configurations according to
the first embodiment and the second embodiment canbe used,
the same effects as those in the first embodiment, the modi-
fication of the first embodiment, and the second embodiment
can be obtained.

[0059] 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.
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What is claimed is:

1. An organic EL display device, comprising:

thin film transistors that are arranged in respective pixels
within a display area which are arranged in a matrix;

a planarization film that is formed over the thin film tran-
sistor and made of an organic insulating material;

contact electrodes that are connected to drains or sources of
the respective thin film transistors through contact holes
formed within the planarization film, and made of a
conductive material;

contact hole planarization films that are arranged over the
respective contact electrodes with which the contact
holes are embedded, and made of an organic insulating
material;

alower electrode that is formed to be electrically connected
onto the contact electrodes, and formed over the contact
hole planarization films;

an organic layer that is arranged over the lower electrode to
cover the overall display area, and formed of a plurality
of organic material layers including a light emitting
layer that emits light; and

an upper electrode that is formed over the organic layer,
arranged to cover the overall display area, and made of a
conductive material.

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

wherein the contact hole planarization film comes in con-
tact with an organic material that is present outside of the
contact holes.
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3. The organic EL display device according to claim 2,

wherein the contact hole planarization film comes in con-
tact with the planarization film.

4. The organic EL display device according to claim 2,
further comprising a pixel separation film that covers an end
of the lower electrode, is arranged between the respective
pixels, and made of an organic insulating material,

wherein the contact hole planarization film comes in con-
tact with the pixel separation film.

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

wherein the lower electrode includes:

a reflective film that is formed on the contact hole pla-
narization film, and reflects light emitted by the light
emitting layer; and

a transparent electrode film that is formed over the reflec-
tive film, and made of a transparent conductive material.

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

wherein each of the contact holes is coupled with the con-
tact holes of the adjacent pixels, and

wherein the contact hole planarization film is integrated
with the contact hole planarization films of the adjacent
pixels.

7. The organic EL display device according to claim 6,
further comprising: control signal lines that extend along
between the pixels in which the coupled contact holes are
formed,

wherein the control signal lines are arranged at positions
that come out of contact with the planarization film.

I S I
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