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(57) ABSTRACT

According to one embodiment, a display device includes a
light transmissive substrate, a light transmissive pixel elec-
trode, a switching element, an organic light emitting layer, a
light transmissive opposite electrode, a conductive light
absorption layer and a conductive film. The light transmissive
pixel electrode is provided on the substrate. The switching
element is provided on the substrate and electrically con-
nected to the pixel electrode. The organic light emitting layer
is provided on the pixel electrode. The light transmissive
opposite electrode is provided on the organic light emitting
layer. The conductive light absorption layer is provided on the
opposite electrode. The conductive film is provided on the
light absorption layer.
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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from the prior Japanese Patent Application No.
2012-095913, filed on Apr. 19, 2012; the entire contents of
which are incorporated herein by reference.

FIELD
[0002] Embodiments described herein relate generally to a
display device.
BACKGROUND
[0003] There is an active matrix display device in which a

switching element such as a thin film transistor controls a
current passing through an organic EL (Electro-Lumines-
cent) device. It is desired to improve image quality in this
display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1is a schematic cross-sectional view illustrat-
ing the configuration of a display device according to a first
embodiment;

[0005] FIG. 2 is a schematic cross-sectional view illustrat-
ing the configuration of a display device according to a sec-
ond embodiment; and

[0006] FIG. 3A to FIG. 3G are schematic cross-sectional
views illustrating a manufacturing method for the display
device according to the second embodiment.

DETAILED DESCRIPTION

[0007] According to one embodiment, a display device
includes a substrate, a pixel electrode, a switching element, an
organic light emitting layer, an opposite electrode, a light
absorption layer and a conductive film. The substrate is light
transmissive. The pixel electrode is provided on the substrate.
The pixel electrode is light transmissive. The switching ele-
ment is provided on the substrate and electrically connected
to the pixel electrode. The organic light emitting layer is
provided on the pixel electrode. The opposite electrode is
provided on the organic light emitting layer. The opposite
electrode 1s light transmissive. The light absorption layer is
provided on the opposite electrode. The light absorption layer
is conductive. The conductive film is provided on the light
absorption layer.

[0008] Various embodiments will be described hereinafter
with reference to the accompanying drawings.

[0009] It is noted that the drawings are schematic or con-
ceptual. The relationship between the thicknesses and widths
of portions, aratio of size between portions, or the like are not
necessarily the same as real ones. Moreover, even in the case
of expressing the same portions, dimensions and ratios
between the portions are sometimes expressed differently
depending on the drawings.

[0010] Inthe specification and drawings, components simi-
lar to those described or illustrated in a drawing thereinabove
are marked with the identical reference numerals, and a
detailed description is omitted as appropriate.
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First Embodiment

[0011] FIG. 1 is a schematic cross-sectional view illustrat-
ing the configuration of a display device according to a first
embodiment.

[0012] As shown in FIG. 1, a display device 110 according
to the embodiment includes a substrate 10, a switching ele-
ment 12, a pixel electrode 16, an organic light emitting layer
18, a cathode 20 (opposite electrode), a light absorption layer
50, and a conductive film 52.

[0013] The pixel electrode 16, the organic light emitting
layer 18, and the cathode 20 form an organic EL light emitting
element portion 24. The light emitting element portion 24 is
controlled and driven by the switching element 12. In the
display device 110, the combinations of the switching ele-
ments 12 and the light emitting element portions 24 are dis-
posed in a matrix configuration. The drive of the switching
elements 12 and the light emission of the light emitting ele-
ment portions 24 are controlled to display pictures. The dis-
play device 110 is an active matrix display device using an
organic EL device.

[0014] The substrate 10 has a major surface 10a. The sub-
strate 10 is light transmissive, for example. The substrate 10
is transparent, for example. The substrate 10 has birefrin-
gence, for example. The birefringence of the substrate 10 has
aretardation of 10 nm or more in plane and in a film thickness
direction, for example. The substrate 10 includes a main body
portion 4 and a barrier layer 5. The main body portion 4 is
light transmissive, for example. The main body portion 4
further has flexibility, for example. A resin material such as a
polyimide resin and an aramid resin is used for the main body
portion 4, for example. The barrier layer 5 suppresses the
penetration of impurities and moisture, for example. The
barrier layer 5 protects the switching element 12 and the light
emitting element portion 24, for example, provided on the
substrate 10. A material being light transmissive and flexible,
for example, is used for the bartier layer 5. A silicon oxide
film, a silicon nitride film, or the like, for example, is used for
the barrier layer 5. A stacked body of a silicon oxide film and
a silicon nitride film or the like may be used for the barrier
layer 5, for example. A material with no flexibility such as a
glass material and a resin material, for example, may be used
for the main body portion 4.

[0015] The switching element 12 is provided on the major
surface 10q of the substrate 10.

[0016] The switching element 12 includes a first conduct-
ing portion 31, a second conducting portion 32, a gate elec-
trode 33, a gate insulating film 34, a semiconductor film 35,
and a channel protection film 36.

[0017] The gate electrode 33 is provided on the major sur-
face 10a of the substrate 10. A high melting point metal such
as molybdenum tungsten (MoW), molybdenum tantalum
(MoTa), and tungsten (W), for example, is used for the gate
electrode 33. An Al alloy having a principal component of Al
in which an anti-hillock configuration is provided may be
used for the gate electrode 33, for example. A stacked body of
Al and a high melting point metal may be used for the gate
electrode 33, for example.

[0018] The gate insulating film 34 is provided on the gate
electrode 33. In this example, the gate insulating film 34 is
provided on throughout the major surface 10a so as to cover
the gate electrode 33. A material being insulative and light
transmissive is used for the gate insulating film 34, for
example. A silicon oxide film, a silicon nitride film, a silicon
oxynitride film, or the like can be used for the gate insulating
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film 34, for example. A stacked body including at least one of
asilicon oxide film, a silicon nitride film, and a silicon oxyni-
tride film may be used for the gate insulating film 34, for
example.

[0019] The semiconductor film 35 is provided on the gate
insulating film 34. The gate insulating film 34 is provided
between the gate electrode 33 and the semiconductor film 35,
and insulates the gate electrode 33 from the semiconductor
film 35. An amorphous oxide semiconductor containing at
least one of In, Ga, and Zn is used for the semiconductor film
35, for example. Namely, one of an In—Ga—7n—O0 oxide
semiconductor, an In—Ga—O oxide semiconductor, and an
In—7n—0 oxide semiconductor is used for the semiconduc-
tor film 35, for example. The thickness of the semiconductor
film 35 (a distance along a Z-axis direction) is about 10 nm,
for example. Thereby, the electric characteristics of the semi-
conductor film 35 are made excellent. More specifically, the
thickness of the semiconductor film 35 is 10 nm or more and
100 nm or less, for example. The semiconductor film 35 may
be an oxide semiconductor having other compositions, poly-
silicon, microcrystal silicon, amorphous silicon, an organic
semiconductor, or the like, for example.

[0020] In the semiconductor film 35 including an amor-
phous oxide semiconductor, a diffraction pattern or the like
showing crystallinity is not observed even though the semi-
conductor film 35 is observed using a transmission electron
microscope (TEM) or X-ray diffraction (XRD) topography,
for example. The film and shape of the semiconductor film 35
can be observed using a scanning electron microscope
(SEM), TEM, or the like. For the semiconductor film 35, such
a material may be used that the microcrystals of the oxide
semiconductor are dispersed in the amorphous oxide semi-
conductor described above.

[0021] The first conducting portion 31 is electrically con-
nected to the semiconductor film 35. The second conducting
portion 32 is provided apart from the first conducting portion
31, and electrically connected to the semiconductor film 35.
Ti, Al, Mo, or the like, for example, is used for the first
conducting portion 31 and the second conducting portion 32.
The first conducting portion 31 and the second conducting
portion 32 may be a stacked body containing at least one of Ti,
Al, and Mo, for example. The first conducting portion 31 is
one of the source electrode and drain electrode of the switch-
ing element 12. The second conducting portion 32 is the other
of the source electrode and drain electrode of the switching
element 12.

[0022] The channel protection film 36 is provided on the
semiconductor film 35. The channel protection film 36 pro-
tects the semiconductor film 35. An insulating material is
used for the channel protection film 36. A silicon oxide film,
for example, is used for the channel protection film 36. In the
case where an amorphous oxide semiconductor is used for the
semiconductor film 35, a silicon oxide film with acid resis-
tance higher than the acid resistance of the semiconductor
film 35 is used for the channel protection film 36, for example.
The channel protection film 36 may be a silicon nitride film or
a silicon oxynitride film, for example.

[0023] The first conducting portion 31 covers a first portion
36a of the channel protection film 36. The second conducting
portion 32 covers a second portion 365 of the channel pro-
tection film 36. The first conducting portion 31 covers a first
region 35a of the semiconductor film 35. The second con-
ducting portion 32 covers a second region 354 of the semi-
conductor film 35. The semiconductor film 35 has a third
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region 35¢ that is not covered with the first conducting portion
31 and the second conducting portion 32. The gate electrode
33 has a portion 33a between the first conducting portion 31
and the second conducting portion 32 when seenina direction
vertical to a film surface 35p of the semiconductor film 35 (in
the following, referred to as the Z-axis direction). Namely, the
gate electrode 33 opposes the third region 35¢ of the semi-
conductor film 35 as sandwiching the gate insulating film 34
therebetween. The channel protection film 36 is provided at
least on the third region 35¢.

[0024] A wvoltage is applied to the gate electrode 33 to
generate a channel through the semiconductor film 35, and a
current is passed across the first conducting portion 31 and the
second conducting portion 32. In this example, the switching
element 12 is a bottom gate thin film transistor. The switching
element 12 is not limited to a bottom gate thin film transistor,
which may be a transistor in other structures or the like.
[0025] A passivation film 40 is provided between the
switching element 12 and the pixel electrode 16. A material
being insulative and light transmissive is used for the passi-
vation film 40, for example. The passivation film 40 is trans-
parent, for example. A silicon oxide film, a silicon nitride
film, a silicon oxynitride film, aluminum oxide (Al,0,), or
the like is used for the passivation film 40, for example.
[0026] Inthisexample, a color filter 44 is provided between
the pixel electrode 16 and the passivation film 40. The color
filter 44 has a different color for every pixel. One of red, green
and blue color resin films (a color resist, for example) is used
for the color filter 44, for example. The color filter 44 is light
transmissive. The transmittance of the color filter 44 is varied
depending on wavelengths, for example. The color filter 44 is
provided as necessary. The color filter 44 can be omitted.
[0027] The pixel electrode 16 is electrically connected to
one of the first conducting portion 31 and the second conduct-
ing portion 32. In this example, the pixel electrode 16 is
electrically connected to the first conducting portion 31 (a
source, for example). The pixel electrode 16 is provided on
the major surface 10a. In this example, the pixel electrode 16
is provided on the color filter 44. The pixel electrode 16 has an
opposing region 16a opposing the switching element 12 and
a non-opposing region 165 not opposing the switching ele-
ment 12 in the Z-axis direction. A material being electrically
conductive and light transmissive is used for the pixel elec-
trode 16, for example. ITO (Indium Tin Oxide), an [TO/Ag/
ITO stacked structure, AZO that 1s ZnO doped with Al, or the
like is used for the pixel electrode 16, for example.

[0028] The passivation film 40 and the color filter 44 are
provided with an opening 40« and an opening 44a, respec-
tively, from which a part of the first conducting portion 31 is
exposed. A part 16¢ of the opposing region 16a of the pixel
electrode 16 contacts the first conducting portion 31 in the
opening 40a and the opening 44a. Thereby, the pixel elec-
trode 16 is electrically connected to the first conducting por-
tion 31.

[0029] A planarization film 42 is provided on the pixel
electrode 16 and the color filter 44. A material being insula-
tive and light transmissive is used for the planarization film
42, for example. The planarization film 42 is transparent, for
example. An organic resin material is used for the planariza-
tion film 42, for example. A photosensitive acrylic resin, a
photosensitive polyimide, or the like is used for the planariza-
tion film 42, for example. The planarization film 42 has an
opening 42a from which a part of the non-opposing region
165 of the pixel electrode 16 is exposed.
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[0030] The organic light emitting layer 18 is provided on
the planarization film 42. A part 18a of the organic light
emitting layer 18 enters the opening 42a. The organic light
emitting layer 18 contacts the non-opposing region 165 of the
pixel electrode 16 in the opening 42a. The organic light
emitting layer 18 is electrically connected to the pixel elec-
trode 16 in the opening 42a, for example. The planarization
film 42 prevents the opposing region 16« from contacting the
organic light emitting layer 18. A stacked body having a hole
transport layer, a light emitting layer, and an electron trans-
port layer stacked on each other is used for the organic light
emitting layer 18, for example. The organic light emitting
layer 18 is light transmissive. The organic light emitting layer
18 is transparent, for example.

[0031] The cathode 20 is provided on the organic light
emitting layer 18. A material being electrically conductive
and light transmissive is used for the cathode 20. The cathode
20 is transparent, for example. A metal film is used for the
cathode 20, for example. MgAg is used for the cathode 20, for
example. The thickness of the cathode 20 is 5 nm or more and
20 nm or less, for example. The specific resistance of the
cathode 20 is 1 pQcm or more and 10 pQem or less, for
example. In this example, the pixel electrode 16 is served as
an anode, and the opposite electrode is served as a cathode. In
the embodiment, the pixel electrode 16 may be served as a
cathode, and the opposite electrode may be served as an
anode.

[0032] Forexample, thelight emitting element portion 24 is
formed in the non-opposing region 164. In the light emitting
element portion 24, a voltage is applied to the pixel electrode
16 and the cathode 20 to emit light from the organic light
emitting layer 18. The light emitted from the organic light
emitting layer 18 passes through the color filter 44, the pas-
sivation film 40, the gate insulating film 34, and the substrate
10, and goes to the outside. The display device 110 is a lower
surface emitting display device.

[0033] The light absorption layer 50 is provided on the
cathode 20. The light absorption of the light absorption layer
50 is higher than the light absorption of the cathode 20, for
example. The absorption coefficient of the light absorption
layer 50 is higher than the absorption coefficient of the cath-
ode 20, for example. The reflectance of the light absorption
layer 50 is smaller than the reflectance of the cathode 20, for
example. The optical density (OD) of the light absorption
layer 50 is 2 or more. The light absorption layer 50 has
electrical conductivity. The specific resistance of the light
absorption layer 50 is 1x10* pfem or more and 1x10% pQem
or less, for example. The resistance of the light absorption
layer 50 is higher than the resistance of the cathode 20, for
example. The light absorption layer 50 contacts the cathode
20, for example. The light absorption layer 50 is electrically
connected to the cathode 20. The light absorption layer 50
contains carbon black, for example. A resin having carbon
black and metal particles dispersed is used for the light
absorption layer 50, for example.

[0034] The conductive film 52 is provided on the light
absorption layer 50. The conductive film 52 contacts the light
absorption layer 50, for example. The conductive film 52 is
electrically connected to the light absorption layer 50.
Namely, inthe display device 110, the potential of the cathode
20, the potential of the light absorption layer 50, and the
potential of the conductive film 52 are substantially the same.
The specific resistance of the conductive film 52 is 10 pQcm
or less, for example, and more specifically, 1 u2cm or more
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and 5 pQcm or less, for example. The resistance of the con-
ductive film 52 is lower than the resistance of the light absorp-
tion layer 50, for example. The resistance of the conductive
film 52 is lower than the resistance of the cathode 20, for
example. A metal film is used for the conductive film 52, for
example. Al is used for the conductive film 52, for example.
[0035] The light absorption of the light absorption layer 50
is higher than the light absorption of the conductive film 52,
for example. The absorption coefficient of the light absorp-
tion layer 50 is higher than the absorption coefficient of the
conductive film 52, for example. The reflectance of the light
absorption layer 50 is smaller than the reflectance of the
conductive film 52, for example.

[0036] A sealing film 54 is provided on the conductive film
52, for example. The sealing film 54 suppresses the penetra-
tion of impurities, moisture, or the like, for example. The
sealing film 54 protects the switching element 12, the light
emitting element portion 24, or the like from moisture or the
like, for example. An insulating material is used for the seal-
ing film 54. A silicon oxide film, a silicon oxynitride film, a
silicon nitride film, alumina, a tantalum oxide film, or the like
is used for the sealing film 54, for example.

[0037] Inthe organic EL display device, there is a configu-
ration in which a metal material such as Al is used for the
cathode 20. This configuration has a problem in that external
light incident from the substrate 10 side reflects at the cathode
20 to reduce the contrast of a picture to be displayed. In the
organic EL display device, for example, there is also a con-
figuration in which a circular polarization film is provided on
the opposite surface of the substrate to the major surface 10a
or the like and a polarization phenomenon is used to suppress
the reflection of external light. However, in the configuration
in which the circular polarization film is provided, it is diffi-
cult to appropriately suppress the reflection of external light
in the case of using a material with a large birefringence such
as a polyimide resin and an aramid resin for the substrate 10.
For example, in the case where the birefringence of the sub-
strate 10 is large, such an angle occurs that it is difficult to
block incoming external light and external light that reflects at
the cathode 20 even though the circular polarization film is
provided. Thus, a reduction in the contrast caused by external
light occurs depending on an angle at which the display
device is seen, and the image quality of the display device
deteriorates.

[0038] A polyimide resin has high heating resistance. Inthe
case of using a polyimide resin for the substrate 10, a heat
treatment at a high temperature similar to a temperature in a
heat treatment of a glass substrate is made possible. More-
over, since a polyimide resin also has flexibility, the polyim-
ide resin is useful for a material to form a flexible display
device. Thereby, in the organic EL display device, it is desired
to appropriately suppress the reflection of external light also
in the case of using a material with a high birefringence for the
substrate 10.

[0039] In the display device 110 according to the embodi-
ment, incident external light passes through the substrate 10,
the gate insulating film 34, the passivation film 40, the color
filter 44, the pixel electrode 16, the planarization film 42, the
organic light emitting layer 18, and the cathode 20, for
example, and is absorbed in the light absorption layer 50.
Thereby, in the display device 110, the reflection of external
light can be suppressed. For example, the image quality ofthe
display device 110 is improved. Moreover, the configuration
of the display device 110 does not depend on the birefrin-



US 2013/0277667 Al

gence of the substrate 10. Therefore, in the display device
110, also in the case of using a material with a high birefrin-
gence for the substrate 10, the reflection of external light can
be appropriately suppressed. In the display device 110, for
example, materials usable for the substrate 10 can be
increased.

[0040] In order to appropriately emit light from the organic
light emitting layer 18, it is necessary to form the cathode 20
including MgAg or the like between the organic light emitting
layer 18 and the light absorption layer 50. When the thickness
of the cathode 20 is too thick, transmittance is reduced to
cause external light to reflect at the cathode 20. Moreover,
when the thickness of the cathode 20 is too thin, the resistance
of the cathode 20 is increased. When the resistance of the
cathode 20 is high, luminous efficiency is reduced, for
example. For example, power consumption is increased.
[0041] Therefore, in the display device 110, the thickness
of the cathode 20 is 5 nm or more and 20 nm or less, for
example. Thereby, appropriate transparency is obtained in the
cathode 20. In the display device 110, the light absorption
layer 50 has electrical conductivity, and the conductive film
52 is provided on the light absorption layer 50. The resistance
of the conductive film 52 is lower than the resistance of the
cathode 20 and the resistance of the light absorption layer 50,
for example. Thereby, in the display device 110, for example,
when light is emitted from the organic light emitting layer 18,
a current is provided to the conductive film 52 through the
pixel electrode 16, the organic light emitting layer 18, the
cathode 20, and the light absorption layer 50. Therefore, in the
display device 110, also in the case where the thickness of the
cathode 20 is reduced, it is possible to obtain appropriate
electric characteristics. For example, it is possible to suppress
a reduction in luminous efficiency and an increase in power
consumption.

Second Embodiment

[0042] FIG. 2 is a schematic cross-sectional view illustrat-
ing the configuration of a display device according to a sec-
ond embodiment.

[0043] As shown in FIG. 2, a display device 112 according
to the embodiment further includes a drying agent layer 56.
[0044] The drying agent layer 56 is provided between a
cathode 20 and a light absorption layer 50, for example. The
drying agent layer 56 is provided between a part 184 of an
organic light emitting layer 18 entering an opening 42a and
the light absorption layer 50, for example. The drying agent
layer 56 is formed so as to fill the opening 42a, for example.
The drying agent layer 56 is light transmissive, for example.
The drying agent layer 56 is transparent, for example.
[0045] The drying agent layer 56 has properties to absorb
hydrogen and oxygen, forexample. The drying agent layer 56
contains at least one element of an alkali metal and an alkali
earth metal, for example. More specifically, the drying agent
layer 56 contains at least one element of lithium, sodium,
magnesium, potassium, calcium, rubidium, cesium, stron-
tium, and barium. The drying agent layer 56 is formed in
which at least one element of the elements recited above is
dispersed in a resin material such as an acrylic or an epoxy, for
example.

[0046] In the configuration of the display device 110, for
example, moisture, oxygen, or the like included in the light
absorption layer 50 sometimes adversely affects the organic
light emitting layer 18. The drving agent layer 56 is provided
between the cathode 20 and the light absorption layer 50 to
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protect the organic light emitting layer 18 from moisture,
oxygen, or the like included in the light absorption layer 50.
Thereby, the drying agent layer 56 improves the reliability of
the display device 112, for example. For example, the reli-
ability of the display device 112 is higher than the reliability
of the display device 110.

[0047] FIG. 3A to FIG. 3G are schematic cross-sectional
views illustrating a manufacturing method for the display
device according to the second embodiment.

[0048] As shown in FIG. 3, in the manufacture of the dis-
play device 112, for example, a liquid of a polyimide resin is
applied on a glass plate, not shown, in a thickness of 10 um for
baking to form a main body portion 4. A barrier layer 5 is
formed on the main body portion 4. Thus, a substrate 10
having flexibility is formed. A silicon nitride film or a silicon
oxide film is used for the barrier layer 5, for example.
[0049] A switching element 121is formed on a major surface
10a of the substrate 10. In forming the switching element 12,
a gate electrode 33 is formed on the major surface 10a. The
gate electrode 33 is formed by forming a MoW layer by
sputtering and patterning using photolithography, for
example. The thickness of MoW layer is 200 nm (100 nm or
more 300 nm or less), for example. A gate insulating film 34
is formed on the major surface 10a and the gate electrode 33.
The gate insulating film 34 is formed by forming a silicon
oxide film by PE-CVD (Plasma-Enhanced Chemical Vapor
Deposition), for example. The thickness of the silicon oxide
film 15 300 nm (200 nm or more 400 nm or less), for example.
A semiconductor film 35 is formed on the gate insulating film
34. The semiconductor film 35 is formed by forming a-In-
GaZnO in a thickness of 50 nm (10 nm or more and 100 nm
or less) by sputtering and patterning, for example. A channel
protection film 36 is formed on the semiconductor film 35. A
first conducting portion 31 and a second conducting portion
32 are formed on the gate insulating film 34, the semiconduc-
tor film 35, and the channel protection film 36. The first
conducting portion 31 and the second conducting portion 32
are formed by forming a Mo/Al/Mo stacked film by sputter-
ing, for example.

[0050] Asshown in FIG. 3B, a passivation film 40 is formed
on the switching element 12, and then an opening 40q is
formed. For example, asilicon oxide film to be the passivation
film 40 is formed by PE-CVD. The thickness of the passiva-
tion film is 200 nm (100 nm or more 300 nm or less), for
example.

[0051] A color filter 44 is formed on the passivation film 40,
and then an opening 44a is formed. The color filter 44 is
formed by forming color resin films (a color resist, for
example) of red, green or blue are formed and patterning the
color resin films, for example. The thickness of the color filter
44 is 2 um (1 um or more 3 um or less, for example), for
example.

[0052] A pixel electrode 16 is formed on the color filter 44.
For example, an ITO film to be the pixel electrode 16 is
formed by sputtering or the like, and processed in a predeter-
mined shape, and then the pixel electrode 16 is obtained. The
thickness of the pixel electrode 16 is 60 nm (30 nm or more
and 200 nm or less), for example.

[0053] As shown in FIG. 3C, a planarization film 42 is
formed on the pixel electrode 16 and the color filter 44, and
then the opening 424 is formed. For example, a photosensitive
acrylic resin to be the planarization film 42 is applied and
patterned, and then the planarization film 42 is obtained. The
organic light emitting layer 18 is formed on the planarization
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film 42 and a non-opposing region 164 of the pixel electrode
16. The organic light emitting layer 18 is formed by vapor
deposition, for example.

[0054] As shown in FIG. 3D, the cathode 20 is formed on
the organic light emitting layer 18. For example, an MgAg
film to be the cathode 20 is formed by sputtering or the like,
and patterned in a predetermined shape, and then the cathode
20 is obtained. The thickness of the cathode 20 is 10 nm (5 nm
or more and 20 nm or less), for example.

[0055] As shown in FIG. 3E, the dryin agent layer 56 is
formed in the opening 42a of the planarization film 42. For
example, a resin containing at least one element of an alkali
metal and an alkali earth metal is applied on a part of the
opening 42a by ink jet and cured, and then the drying agent
layer 56 is obtained.

[0056] As shown in FIG. 3F, the light absorption layer 50 is
formed on the cathode 20 and the drying agent layer 56. For
example, a liquid of a resin containing carbon black being
solved in a solvent is applied on the entire surfaces of the
cathode 20 and the drying agent layer 56. Heat treatment is
performed to evaporate the solvent for curing the resin. Thus,
the light absorption layer 50 is formed.

[0057] AsshowninFIG. 3G, aconductive film 52 is formed
on the light absorption layer 50. For example, an Al film to be
the conductive film 52 is formed by vapor deposition or the
like, and then the conductive film 52 is obtained. The thick-
ness of the conductive film 52 is 150 nm (50 nm or more 300
nm or less), for example. A sealing film 54 is formed on the
conductive film 52. For example, a silicon nitride film to be
the sealing film 54 is formed by PE-CVD or the like, and then
the sealing film 54 is obtained.

[0058] As described above, the display device 112 is fabri-
cated.
[0059] Inthe case of manufacturing the display device 110,

forming the drying agent layer 56 is omitted and the light
absorption layer 50 is formed on the cathode 20 in the descrip-
tion recited above.

[0060] According to the embodiment, it is possible to pro-
vide a display device with high image quality.

[0061] Inthe specification ofthe application, “vertical” and
“parallel” refer to not only strictly vertical and strictly parallel
but also include, for example, the fluctuation due to manufac-
turing processes, etc. It is sufficient to be substantially vertical
and substantially parallel.

[0062] In the specification of the application, a state in
which “a component is provided on another component”
includes a state in which a component is directly provided on
another component as well as a state in which a component is
provided on another component with a different element
being inserted between the component and another compo-
nent. A state in which “a component is stacked on another
component” includes a state in which a component is stacked
on another component to contact each other as well as a state
in which a component is stacked on another component with
a different element being inserted between the component
and another component. A state in which “a component
opposes another component” includes a state in which a com-
ponent directly faces another component as well as a state in
which a component faces another component with a different
element being inserted between the component and another
component.

[0063] As described above, the embodiments of the inven-
tion are described with reference to specific examples.
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[0064] However, the embodiments of the invention are not
limited to these specific examples. For example, the specific
configurations of the components such as the substrate, the
pixel electrode, the switching element, the organic light emit-
ting layer, the cathode, the light absorption layer, the conduc-
tive film, the drying agent layer, and the planarization film
included in the display device are incorporated in the scope of
the invention as long as a person skilled in the art appropri-
ately selects components from the publicly known range to
similarly implement the invention for obtaining the similar
effect.

[0065] Further, any two or more components of the specific
examples may be combined within the extent of technical
feasibility and are included in the scope of the invention to the
extent that the purport of the invention is included.

[0066] Moreover, all display devices practicable by an
appropriate design modification by a person skilled in the art
based on the display devices described above as embodiments
of the invention also are within the scope of the invention to
the extent that the spirit of the invention is included.

[0067] Various other variations and modifications can be
conceived by those skilled in the art within the spirit of the
invention, and it is understood that such variations and modi-
fications are also encompassed within the scope of the inven-
tion.

[0068] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the invention.

What is claimed is:

1. A display device comprising:

a substrate being light transmissive;

a pixel electrode provided on the substrate, the pixel elec-

trode being light transmissive;

a switching element provided on the substrate and electri-

cally connected to the pixel electrode;

an organic light emitting layer provided on the pixel elec-

trode;

an opposite electrode provided on the organic light emit-

ting layer, the opposite electrode being light transmis-
sive;

alight absorption layer provided on the opposite electrode,

the light absorption layer being conductive; and

a conductive film provided on the light absorption layer.

2. The device according to claim 1, wherein a light absorp-
tion of the light absorption layer is higher than a light absorp-
tion of the opposite electrode.

3. The device according to claim 1, wherein a resistance of
the conductive film is lower than a resistance of the light
absorption layer.

4. The device according to claim 1, wherein the light
absorption layer contains a carbon black.

5. The device according to claim 1, wherein a specific
resistance of the light absorption layer is 1x10* uQcm or less.

6. The device according to claim 5, wherein a specific
resistance of the light absorption layer is 1x10* pQcm or
more.
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7. The device according to claim 1, wherein a specific
resistance of the conductive film is 10 pQem or less.

8. The device according to claim 1, wherein the substrate
has birefringence.

9. The device according to claim 8, wherein the substrate
further has flexibility.

10. The device according to claim 9, wherein the substrate
includes at least one of a polyimide resin and an aramid resin.

11. The device according to claim 1, further comprising a
drying agent layer provided between the opposite electrode
and the light absorption layer, the drying agent layer being
light transmissive.

12. The device according to claim 11, wherein the drying
agent layer contains at least one element of lithium, sodium,
magnesium, potassium, calcium, rubidium, cesium, stron-
tium, and barium.

13. The device according to claim 11, further comprising
an insulating planarization film provided between the pixel
electrode and the organic light emitting layer,

the planarization film having an opening, a part of the pixel

electrode being exposed from the opening,

apart of the organic light emitting layer entering the open-

ing, and

the drying agent layer being provided between the light

absorption layer and the part of the organic light emitting
layer.

14. The device according to claim 1, wherein the pixel
electrode includes one of ITO, an ITO/Ag/ITO stacked struc-
ture, and ZnO containing Al.
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15. The device according to claim 1, wherein the opposite
electrode includes MgAg.

16. The device according to claim 15, wherein a thickness
of the opposite electrode is 5 nm or more and 20 nm or less.

17. The device according to claim 1, wherein the switching
element includes

a gate electrode provided on the substrate,

a gate insulating film provided on the gate electrode,

a semiconductor film provided on the gate insulating film,
the semiconductor film including a first region, a second
region apart from the first region, and a third region
provided between the first region and the second region,

a first conducting portion electrically connected to the first
region and the pixel electrode, and

a second conducting portion provided apart from the first
conducting portion and electrically connected to the sec-
ond region.

18. The device according to claim 17, wherein the semi-
conductor film is an amorphous oxide semiconductor con-
taining at least one of In, Ga, and Zn.

19. The device according to claim 18, wherein a thickness
of the semiconductor film is 10 nm or more and 100 nm or
less.

20. The device according to claim 17, wherein

the switching element further includes a channel protection
film provided at least on the third region.
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