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ORGANIC ELECTROLUMINESCENCE
DISPLAY UNIT, METHOD OF
MANUFACTURING ORGANIC
ELECTROLUMINESCENCE DISPLAY UNIT,
AND COLOR FILTER SUBSTRATE

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] The present application claims priority to Japanese
Priority Patent Application JP 2012-063136 filed Mar. 21,
2012 in the Japan Patent Office on, the entire content of which
is hereby incorporated by reference.

BACKGROUND

[0002] The present disclosure relates to an organic elec-
troluminescence (EL) display unit displaying an image with
use of an organic EL effect, a method of manufacturing the
same, and a color filter substrate used in such an organic EL
display unit.

[0003] In recent years, as alternative to a liquid crystal
display unit, attention is given to an organic electrolumines-
cence display unit (hereinafter simply referred to as “organic
EL display unit”) using an organic electroluminescence
device (hereinafter simply referred to as “organic EL
device™). The organic EL display unit is of a self-luminous
type, and has low power consumption. Moreover, since the
organic EL display unit has a wide viewing angle, superior
contrast, and sufficient responsivity with respect to high-
definition high-speed video signals, the organic EL display
unit has been actively developed and commercialized for
practical use as a next-generation flat display unit. In particu-
lar, research on an active matrix (AM) type organic EL dis-
play unit including a thin film transistor (TFT) for light emis-
sion control in each pixel has been actively conducted.

[0004] Inthe case where such an active matrix type organic
EL display unit is of a bottom emission type in which the TFT
1s disposed below an organic EL device and light is extracted
from a bottom of the organic EL device, light passes only
through a portion where the TFT is not disposed to exit from
the organic EL display unit. Accordingly, an aperture ratio
easily declines. On the other hand, in a top emission type
organic EL display unit in which light is extracted from a top
of the organic EL device, a decline in aperture ratio is sup-
pressed; however, a transparent conductive film is used for an
upper electrode (a counter electrode). Since the upper elec-
trode is formed to have a thin thickness, the upper electrode
has high resistance, thereby causing an IR drop (a voltage
drop).

[0005] The IR drop is caused by the following reason.
Although electrons or holes are supplied to each pixel through
the upper electrode, a typical upper electrode is formed as a
common electrode for respective pixels, and a feeding point
to the upper electrode is provided only atan end of a substrate.
Therefore, when a transparent conductive film having higher
resistance than a current supply line to a lower electrode is
used for the upper electrode, variations in wiring resistance
according to a distance from the feeding point to each pixel
are not negligible. Accordingly, when the distance between
the feeding point and the pixel is increased, a drop in effective
voltage applied to the organic EL device of each pixel is
considerable, and variations in in-plane luminance are pro-
nounced.
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[0006] Therefore, there is proposed a technique of sup-
pressing a drop in effective voltage through disposing an
auxiliary power supply line made of a low-resistance material
in a drive substrate where TFTs are disposed, and electrically
connecting the auxiliary power supply line to an upper elec-
trode to supply a current with use of the auxiliary power
supply line (for example, refer to Japanese Unexamined
Patent Application Publication No. 2001-230086). However,
in this technique, it is necessary to avoid adhesion of an
organic substance onto the auxiliary power supply line, and
when an organic layer is formed of a low-molecular material
by, for example, an evaporation method, a precisely pro-
cessed evaporation mask covering an auxiliary electrode is
necessary. A typical evaporation mask is formed by etching of
ametal sheet with a thickness of approximately 10 Om to 100
Om or by electroforming. Even if any of these processing
methods is used, it is difficult to form an evaporation mask
with higher definition, and in particular, it is difficult to form
an evaporation mask for a large-scale product. In addition, in
the case where the precisely processed evaporation mask is
used, it is necessary for the evaporation mask to be precisely
aligned for evaporation. Since an increase in temperature is
caused by radiant heat from an evaporation source during
evaporation, misalignment or the like is easily caused by a
difference in heat expansion coefficient between the evapo-
ration mask and a substrate. It is difficult for such a technique
to address an increase in size or definition of a panel.

[0007] On the other hand, when a configuration in which a
common light-emitting layer (for example, white or blue) is
provided for all pixels is adopted, it is not necessary to color-
code light-emitting layers of pixels; therefore, a sufficiently
large opening width is obtained, and the above-described
precise processing of the evaporation mask is not necessary.
Therefore, it is easy to cope with an increase in size or defi-
nition of the panel. However, power feeding to the upper
electrode is possible only at the end of the substrate; there-
fore, variations in light emission luminance caused by the
above-described IR drop are inevitable.

[0008] Therefore, there is proposed a top emission type
organic EL display unit with a configuration in which an
auxiliary electrode electrically connected to the upper elec-
trode is included in a counter substrate (for example, refer to
Japanese Unexamined Patent Application Publication No.
2011-103205).

SUMMARY

[0009] When the auxiliary electrode is formed in the
counter substrate as in the case of the technique described in
Japanese Unexamined Patent Application Publication No.
2011-103205, it is necessary to perform patterning of a con-
ductive film material on the counter substrate. It is desirable to
achieve a display unit capable of improving display quality
through performing the patterning by a simple process with
high precision, and in particular, reducing variations in light
emission luminance caused by an increase in size or defini-
tion.

[0010] Itis desirable to provide an organic electrolumines-
cence (EL) display unit capable of improving display quality
through reducing variations in light emission luminance
caused by an increase in size or definition, a method of manu-
facturing the same, and a color filter substrate used in such an
organic EL display unit.

[0011] Inoneembodiment, a display device includes a first
electrode, an organic layer including a light emitting region,
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and a second electrode. The display device also includes a
conductive layer electrically connected to the second elec-
trode and including an opening corresponding to the light
emitting region.

[0012] In another embodiment, a display apparatus
includes a display device including a first electrode, an
organic layer including a light emitting region, and a second
electrode. The display device also includes a conductive layer
electrically connected to the second electrode and including
an opening corresponding to the light emitting region.
[0013] In another embodiment, an electronic device
includes a display device including a first electrode, an
organic layer including a light emitting region, and a second
electrode. The electronic device also includes a conductive
layer electrically connected to the second electrode and
including an opening corresponding to the light emitting
region.

[0014] In another embodiment, a method of manufacturing
adisplay device includes forming a first electrode, an organic
layer including a light emitting region, and a second elec-
trode, and forming a conductive layer electrically connected
to the second electrode and including an opening correspond-
ing to the light emitting region.

[0015] Additional features and advantages are described
herein, and will be apparent from the following Detailed
Description and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0016] FIG.1isasectional view illustrating a configuration
of an organic EL display unit according to a first embodiment
of the disclosure.

[0017] FIG. 2 is a sectional view illustrating a specific
configuration of a counter substrate illustrated in FIG. 1.
[0018] FIG. 3 is a schematic plan view illustrating a con-
figuration of a main part of the counter substrate illustrated in
FIG. 1.

[0019] FIGS. 4A and 4B are sectional views for describing
steps of forming a device substrate illustrated in FIG. 1.
[0020] FIGS. 5A and 5B are sectional views illustrating
steps following FIGS. 4A and 4B.

[0021] FIGS. 6A and 6B are sectional views illustrating
steps following FIGS. 5A and 5B.

[0022] FIG. 7is a sectional view illustrating a step follow-
ing FIGS. 6A and 6B.

[0023] FIGS. 8A and 8B are a sectional view and a plan
view, respectively, for describing a step of forming the
counter substrate illustrated in FIG. 1.

[0024] FIGS. 9A and 9B are a sectional view and a plan
view illustrating a step following FIGS. 8A and 8B, respec-
tively.

[0025] FIGS. 10A and 10B are a sectional view and a plan
view illustrating a step following FIGS. 9A and 9B, respec-
tively.

[0026] FIGS. 11A and 11B are a sectional view and a plan
view illustrating a step following FIGS. 10A and 10B, respec-
tively.

[0027] FIGS.12A to 12C are sectional views for describing
steps of bonding the device substrate and the counter sub-
strate together.

[0028] FIGS. 13A and 13B are SEM photographs illustrat-
ing a relationship between a filling amount of a sealing resin
and contact of the sealing resin.
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[0029] FIGS.14A and 14B are SEM photographs illustrat-
ing a relationship between the filling amount of the sealing
resin and contact of the sealing resin.

[0030] FIGS. 15A to 15D are schematic plan views illus-
trating configurations of an outer region of a sealing layer.
[0031] FIG. 16 is a plot illustrating reflectivity of light-
shielding layers of examples and comparative examples.
[0032] FIG. 17 is a sectional view illustrating a specific
configuration of a counter substrate according to Modifica-
tion 1.

[0033] FIG. 18 is a schematic plan view illustrating a con-
figuration of a main part of the counter substrate illustrated in
FIG. 17.

[0034] FIGS. 19A and 19B are a sectional view and a plan
view, respectively, for describing a step of forming the
counter substrate illustrated in FIG. 17.

[0035] FIGS. 20A and 20B are a sectional view and a plan
view illustrating a step following FIGS. 19A and 19B, respec-
tively.

[0036] FIGS.21A and 21B are a sectional view and a plan
view illustrating a step following FIGS. 20A and 20B, respec-
tively.

[0037] FIG. 22 is a sectional view illustrating a specific
configuration of a counter substrate of an organic EL display
unit according to a second embodiment of the disclosure.
[0038] FIG. 23 is a schematic plan view illustrating a con-
figuration of a main part of the counter substrate illustrated in
FIG. 22.

[0039] FIGS. 24A and 24B are a sectional view and a plan
view, respectively, for describing a step of forming the
counter substrate illustrated in FIG. 22.

[0040] FIGS.25A and 25B are a sectional view and a plan
view illustrating a step following FIGS. 24A and 24B, respec-
tively.

[0041] FIGS.26A and 26B are a sectional view and a plan
view illustrating a step following FIGS. 25A and 25B, respec-
tively.

[0042] FIG. 27 is a sectional view illustrating a specific
configuration of a counter substrate according to Modifica-
tion 2.

[0043] FIG. 28 is a schematic plan view illustrating a con-
figuration of a main part of the counter substrate illustrated in
FIG. 27.

[0044] FIG. 29 is a sectional view illustrating a specific
configuration of a counter substrate according to Modifica-
tion 3.

[0045] FIG. 30 is a schematic plan view illustrating a con-
figuration of a main part of the counter substrate illustrated in
FIG. 29.

[0046] FIG. 31 is a sectional view illustrating a configura-
tion of an organic EL display unit according to Modification
4.

[0047] FIG. 32 is a sectional view illustrating a specific
configuration of a counter substrate illustrated in FIG. 31.
[0048] FIG. 33 is a schematic plan view illustrating a con-
figuration of a main part of the counter substrate illustrated in
FIG. 31.

[0049] FIG. 34 is a sectional view illustrating a configura-
tion of an organic EL display unit according to Modification
5.

[0050] FIG. 35 is a diagram illustrating an entire configu-
ration including a peripheral circuit of the display unit
according to any of the embodiments.
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[0051] FIG. 36 is a diagram illustrating a circuit configu-
ration of a pixel illustrated in FIG. 35.

[0052] FIG. 37 is a plan view illustrating a schematic con-
figuration of a module including the display unit illustrated in
FIG. 35.

[0053] FIG. 38 is a perspective view illustrating an appear-
ance of Application Example 1.

[0054] FIGS. 39A and 39B are perspective views illustrat-
ing an appearance of Application Example 2 from a front side
and a back side, respectively.

[0055] FIG. 40 is a perspective view illustrating an appear-
ance of Application Example 3.

[0056] FIG. 41 is a perspective view illustrating an appear-
ance of Application Example 4.

[0057] FIGS. 42A to 42G illustrate Application Example 5,
where FIGS. 42A and 42B are a front view and a side view in
a state in which Application Example 5 is opened, respec-
tively, and FIGS. 42C, 42D, 42E, 42F, and 42G are a front
view, a left side view, a right side view, a top view, and a
bottom view in a state in which Application Example 5 is
closed, respectively.

[0058] FIGS. 43A and 43B are perspective views illustrat-
ing an appearance of Application Example 6.

DETAILED DESCRIPTION

[0059] Embodiments of the present application will be
described below in detail with reference to the drawings. It is
to be noted that description will be given in the following
order.

[0060] 1.First Embodiment (An example in which a lami-
nate film including an inorganic light-shielding layer and a
low-resistance layer is formed in a counter substrate, and the
low-resistance layer and an upper electrode are electrically
connected to each other through pillars)

[0061] 2. Modification 1 (An example in which a resin
light-shielding layer is formed on an inner wall of each open-
ing)

[0062] 3. Second Embodiment (An example in which the
low-resistance layer is disposed on the resin light-shielding
layer with a protective film in between in the counter sub-
strate)

[0063] 4.Modification2 (Anexample in which acolor filter
layer is laminated to form a base of each pillar)

[0064] 5. Modification 3 (An example in which a laminate
of the color filter layer is used as a pillar)

[0065] 6. Modification 4 (An example in which the low-
resistance layer and the upper electrode are electrically con-
nected to each other with use of conductive balls)

[0066] 7. Modification 5 (An example in which a conduc-
tive resin is used for a sealing layer)

[0067] 8. Entire Configuration Example of Display Unit
and Pixel Circuit Configuration Example

[0068] 9. Application Examples (Application examples to
electronic apparatuses)

First Embodiment

Configuration

[0069] FIG. 1 illustrates a sectional configuration of an
organic EL display unit (an organic EL display unit 1) accord-
ing to a first embodiment of the disclosure. The organic EL
display unit 1 is configured through bonding a counter sub-
strate 20 onto a device substrate 10 including a plurality of
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organic EL devices 10A as pixels with a sealing layer 30 in
between, and is a top emission type organic El display unit in
which light is extracted from a top of the counter substrate 20.
In the organic EL display unit 1, for example, each pixel is
configured of sub-pixels of four colors, i.e., red (R), green
(G), blue (B), and white (W).

[0070] (Device Substrate 10)

[0071] In the device substrate 10, a plurality of organic EL
devices 10A as pixels configuring a display region (a display
region 110 which will be described later) are arranged in, for
example, a matrix form. For example, in the device substrate
10,a TFT 12 including a gate electrode 12a, a gate insulating
film 125, and a source electrode, a drain electrode, and a
semiconductor layer which are not illustrated is disposed in
each of the pixels. A wiring layer 13 is formed on the TFT 12
with an interlayer insulating film 12¢ in between. The wiring
layer 13 is electrically connected to, for example, the source
electrode or the drain electrode of the TFT 12 through a
contact plug provided in the interlayer insulating film 12¢. A
pixel circuit including the TFT 12 and the wiring layer 13 is
covered with an interlayer insulating film 14. In the device
substrate 10, a plurality of organic EL devices 10A as pixels
configuring the display region (the display region 110 which
will be described later) are disposed on the interlayer insulat-
ing film 14.

[0072] The first substrate 11 is configured of, for example,
a glass substrate or a plastic substrate. Examples of glass of
the glass substrate include high-strain-point glass, soda-lime
glass (Na,0.Ca0.Si0,), borosilicate glass (Na,0.B,0;.
Si0,), forsterite (2Mg0.S10,), and lead glass (Na,O.PbO.
Si0,). Alternatively, the first substrate 11 may be configured
through forming an insulating film on a surface of any of these
kinds of glass, or may be configured through forming an
insulating film on a surface of quartz, silicon, metal, or the
like. Examples of plastic of the plastic substrate include
organic polymers such as poly(methyl methacrylate)
(PMMA), polyvinyl alcohol (PVA), polyvinyl phenol (PVP),
poly ether sulfone (PES), polyimide (PI), polycarbonate (PC)
and polyethylene terephthalate (PET). Itis to be noted that the
plastic substrate includes a substrate in a film or sheet form
with flexibility.

[0073] TheTFT12 corresponds to, forexample, a transistor
3A or 3B in a pixel circuit 40 which will be described later.
The TFT 12 may have, for example, an inverted stagger
configuration (a bottom gate configuration) or a stagger con-
figuration (a top gate configuration).

[0074] The interlayer insulating films 12¢ and 14 each are
configured of a single-layer film made of one kind selected
from: SiO,-based inorganic materials such as silicon oxide
(810,), BPSG, PSG, BSG, AsSG, PbSG, SiON, SOG (spin-
on glass), low-melting glass, and glass paste; SiN-based inor-
ganic materials; and resin materials such as polyimide, or a
laminate film made of two or more kinds thereof.

[0075] The wiring layer 13 is desirably made of a conduc-
tive metal, and desirably includes, for example, a metal with
low contact resistance with respect to the lower electrode 15
or an oxide of such a metal in a surface in contact with the
lower electrode 15.

[0076] The interlayer insulating film 14 is desirably made
of a material similar to that of the above-described interlayer
insulating film 12, and is desirably made of a material with
favorable flatness.

[0077] The organic EL devices 10A each are configured
through laminating, for example, the lower electrode 15, an
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organic layer 17 including a light-emitting layer, a resistance
layer 18, and the upper electrode 19 in this order. The lower
electrode 15 is electrically connected to the wiring layer 13
through a contact hole provided in the interlayer insulating
film 14. In the device substrate 10, the plurality of organic EL
devices 10A are separated by an inter-pixel insulating film 16
formed on the interlayer insulating film 14. More specifically,
openings facing the lower electrodes 15 are formed in the
inter-pixel insulating film 16, and the above-described lami-
nate configuration including the lower electrode 15, the
organic layer 17, the high-resistance layer 18, and the upper
electrode 19 is formed in each of the openings. Itis to benoted
that a protective layer may be further formed on the upper
electrode 19.

[0078] The lower electrode 15 is disposed in each of the
organic EL devices 10A. For example, in the case where the
lower electrode 15 functions as an anode, examples of the
material of the lower electrode 15 include simple substances
of metals with a high work function such as platinum (Pt),
gold (Au), silver (Ag), chromium (Cr), tungsten (W), nickel
(Ni), copper (Cu), iron (Fe), cobalt (Co), and tantalum (Ta),
and alloys of such metals. Examples of the alloys include an
Ag—Pd—Cu alloy including silver as a main component,
approximately 0.3 wt % to 1 wt % both inclusive of palladium
(Pd), and approximately 0.3 wt % to 1 wt % both inclusive of
copper, and an AI—Nd alloy. Alternatively, the lower elec-
trode 15 may have a laminate configuration including a metal
film made of any one of the simple substances and alloys of
the above-described metal elements and a transparent con-
ductive film such as [TO. The lower electrode 15 is desirably
made of a material with a high hole injection property; how-
ever, even if the lower electrode 15 is made of a material
(aluminum (Al), an alloy including aluminum, or the like)
other than the material with a high hole injection property, the
lower electrode 15 is usable as an anode through including an
appropriate hole injection layer. The lower electrode 15 has,
for exaniple, a thickness of approximately 10 nm to 1000 nm
both inclusive. It is to be noted that, in the case where the
organic EL display unit 1 is of a bottom emission type, the
lower electrode 15 is configured of a transparent conductive
film, for example, a single-layer film made of one kind
selected from an oxide of indium and tin (ITO), indium zinc
oxide (IZ0), and an alloy of zinc oxide (ZnO) and aluminum
(Al), or a laminate film including two or more kinds thereof.

[0079] The inter-pixel insulating film 16 ensures insulation
between the lower electrode 15 and the upper electrode 19 of
the organic EL device 10A, and separates respective pixel
regions from one another. The inter-pixel insulating film 16 is
desirably made of an insulating material having favorable
flatness, and having a low water absorption rate to prevent
degradation in the organic layer 17 caused by water, thereby
maintaining light emission luminance, and the inter-pixel
insulating film 16 is made of, for example, a polyimide resin,
an acrylic resin, or a novolac region. The plurality of organic
EL devices 10A are arranged in, for example, a stripe arrange-
ment, a diagonal arrangement, a delta arrangement, or a rect-
angular arrangement according to an opening arrangement of
the inter-pixel insulating film 16.

[0080] The organic layer 17 includes at least an organic
electroluminescence layer (hereinafter simply referred to as
“light-emitting layer”), and in the embodiment, the light-
emitting layer (for example, a white light-emitting layer) is
formed as a common layer for all pixels. Therefore, a process
of color-coding respective pixels is removed. As the white
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light-emitting layer, a laminate of a blue light-emitting layer
and a yellow light-emitting layer, a laminate of blue, green,
and red light-emitting layers, or the like is used. The red
light-emitting layer includes, for example, one or more of a
red light-emitting material, a hole transport material, and an
electron transport material, and is made of, for example, a
material prepared through mixing 2,6-bis[(4'-methoxydiphe-
nylamino)styryl]-1,5-dicyanonaphthalene (BSN) into 4,4-bis
(2,2-diphenylvinyl)biphenyl (DPVBi). The green light-emit-
ting layer includes one or more of a green light-emitting
material, a hole transport material, and an electron transport
material, and is made of, for example, a material prepared
through mixing coumarin6 into ADN or DPVBi. The blue
light-emitting layer includes one or more of a blue light-
emitting material, a hole transport material, and an electron
transport material, and is made of, for example, a material
prepared through mixing 4,4'-bis[2-{4-(N,N-diphenylamino)
phenyl}vinyl]biphenyl (DPAVBi) into DPVBi. In the organic
layer 17, in addition to such a light-emitting layer, a hole
injection layer, a hole transport layer, an electron transport
layer, or the like may be laminated. Moreover, an electron
injection layer made of, for example, an oxide or a complex
oxide oflithium (1), cesium (Cs), calcium (Ca), barium (Ba),
indium (In), magnesium (Mg), or the like may be included
between the electron transport layer and the upper electrode
19. Further, a combination of these laminate configurations
are referred to as “unit” (“tandem unit” for convenience sake),
and two or more tandem units may be laminated with a
connection layer in between.

[0081] The high-resistance layer 18 is disposed between
the organic layer 17 and the upper transparent electrode 19,
and is made of a transparent material with high electrical
resistivity, for example, niobium oxide (Nb,Oy), ITO, or IZO.
When a voltage is applied between the lower electrode 15 and
the upper electrode 19, the high-resistance layer 18 sup-
presses a short circuit between the lower electrode 15 and the
upper electrode 19 caused by, for example, a foreign sub-
stance, thereby preventing generation of a defective pixel or a
missing line. The electrical resistivity of the high-resistance
layer 18 is desirably, for example, approximately 1x10° Q-m
to 1x10® Q-m both inclusive. However, the high-resistance
layer 18 may be optionally included; therefore, the upper
electrode 19 may be formed directly on the organic layer 17.

[0082] The upper electrode 19 is electrically connected to
the organic layer 17 through the high-resistance layer 18, and
is commonly provided for the plurality of organic EL devices
10A. Since the organic EL display unit 1 is of a top emission
type in the embodiment, the upper electrode 19 is configured
of a transparent conductive film. Examples of the transparent
conductive film include a single-layer film made of one kind
selected from an oxide of indium and tin (ITO), InZnO (in-
dium zinc oxide), and an alloy of zinc oxide (ZnQO) and
aluminum (Al), or a laminate film including two or more
kinds thereof. The upper electrode 19 has, for example, a
thickness of approximately 10 nm to 500 nm. In this case, the
above-described transparent conductive film has high resis-
tance; therefore, typically, to suppress a voltage drop, it is
necessary for the transparent conductive film to have a larger
thickness, thereby reducing sheet resistance. However, the
larger thickness may impair optical characteristics. On the
other hand, in the embodiment, as will be described later, a
voltage drop is suppressed by a low-resistance layer 221B
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included in the counter substrate 20; therefore, the upper
electrode 19 has a smaller thickness, and favorable optical
characteristics are obtainable.

[0083] Thehigh-resistance layer 18 and the upper electrode
19 also function as protective films preventing water from
reaching the organic layer 17, and a protective layer (not
illustrated) may be formed on the upper electrode 19, if nec-
essary. The protective layer may be made of an insulating
material or a conductive material. As the insulating material,
an inorganic amorphous insulating material, for example,
amorphous silicon (a-Si), amorphous silicon carbide (a-SiC),
amorphous silicon nitride (a-Si; Nx), amorphous carbon
(a-C), or the like is preferable. Since such an inorganic amor-
phous insulating material does not form grains, the inorganic
amorphous insulating material has low permeability and
forms a favorable protective layer. The protective layer is
desirably formed especially with use of a film formation
method in which film-forming particles have small energy,
such as a vacuum deposition method, or a CVD (Chemical
Vapor Deposition) method, since an influence exerted on a
base is reduced. Moreover, to prevent degradation in the
organic layer 17, the protective layer is desirably formed
under conditions that a film formation temperature is set at a
room temperature, and stress on the protective layer is mini-
mized to prevent peeling of the protective film. Further, the
protective layer is desirably formed without exposing the
upper electrode 19 to air, thereby preventing degradation in
the organic layer 17 caused by water or oxygen in air. It is to
be noted that, in the case where the protective layer made of
such an insulating material is formed, it is necessary to form
a contact hole for electrically connecting the upper electrode
19 to the low-resistance layer 221B which will be described
later.

[0084] (Sealing Layer 30)

[0085] The sealing layer 30 seals the device substrate 10,
and functions as an adhesive layer between the device sub-
strate 10 and the counter substrate 20. The sealing layer 30 is
formed to prevent water from externally entering the organic
layer 17 and to increase mechanical strength. The sealing
layer 30 is made of, for example, an ultraviolet (UV) curable
resin or a thermosetting resin, and in the embodiment, an
insulating resin is used. The sealing layer 30 includes a resin
layer 310a formed in an outer region of the substrate as a dam
member (an outer wall) and a resin layer 3105 formed in a
region surrounded by the resin layer 310a (both not illustrated
in FIG. 1). Itis to be noted that the transmittance with respect
to light emitted from the organic layer 17 of the resin layer
31054 facing the organic EL device 10A is desirably approxi-
mately 80% or over. On the other hand, the transmittance of
the resin layer 310a as the dam member is not specifically
limited; however, it is important for the resin layer 310a to
have low water permeability. In FIG. 1, as the sealing layer
30, a portion corresponding to a part of the resin layer 3105 1s
illustrated.

[0086] The sealing layer 30 preferably has, for example, a
thickness of approximately 3 um to 20 um both inclusive.
When the sealing layer 30 has a thickness of approximately
20 um or less, a distance between the organic EL device 10A
and a color filter layer which will be described later is appro-
priately maintained, and a difference in luminance or chro-
maticity between when a display plane is viewed from an
oblique direction and when the display plane is viewed from
a front direction is suppressed, and favorable viewing angle
characteristics are obtainable Moreover, when the sealing
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layer 30 has a thickness of approximately 3 pm or over, even
if a foreign substance is trapped at the time of sealing, gen-
eration of dark spots caused when the foreign substance
applies pressure to the organic EL device 10A is suppressed.

[0087] It is to be noted that, as will be described in detail
later, the sealing layer 30 has a gap (a buffer layer) between
the resin layers 310a and 3105, and a light-shielding pattern
311 is formed to face the gap. Moreover, in the case where an
insulating resin is used for the sealing layer 30 as in the
embodiment, the amount of the resin filled in a sealing pro-
cess is preferably approximately 100% to 120% both inclu-
sive with respect to a sealing volume.

[0088] (Counter Substrate 20)

[0089] The counter substrate 20 is configured through
forming a CF/BM layer 22 including a color filter and a black
matrix on a surface (a surface located closer to the device
substrate 10) of the second substrate 21. In the CF/BM layer
22, pillars 23 are disposed in predetermined positions, and a
conductive film 24 is formed to cover the CF/BM layer 22 and
the pillars 23. The second substrate 21 is made of a material
similar to that of the above-described first substrate 11, and
may be made ofa material same as or different from that of the
first substrate 11; however, the second substrate 21 is made of
a material having transparency.

[0090] FIG. 2 illustrates an enlarged view of a configura-
tion around the pillar 23 of the counter substrate 20. FIG. 3
illustrates a configuration of the counter substrate 20 as seen
from the sealing layer 30, though the conductive film 24 is not
illustrated in FIG. 3. It is to be noted that FIG. 2 is a sectional
view taken along a line I-I of FIG. 3.

[0091] A laminate film 221 including an inorganic light-
shielding layer 221A and the low resistance layer 221B (a
conductive layer) is formed on the surface of the counter
substrate 20. In the laminate film 221, openings H1 penetrat-
ing through the inorganic light-shielding layer 221A and the
low-resistance layer 221B are disposed to face respective
organic EL, devices 10A. One of a red resin layer 220R, a
green resin layer 220G, and a blue resin layer 220B config-
uring a color filter is formed to be filled in each of the open-
ings H1. More specifically, in the embodiment, as described
above, each pixel is configured of four sub-pixels of R, G, B,
and W, therefore, for example, the four sub-pixels are
arranged in a 2x2 arrangement, and the red resin layer 220R,
the green resin layer 220G, and the blue resin layer 220B each
are formed in one of four openings H1. 1t is to be noted that it
1s not necessary to dispose a color filter for the sub-pixel of W,
however, a transmittance control filter for luminance adjust-
ment may be disposed for the sub-pixel of W, if necessary.

[0092] The red resin layer 220R, the green resin layer
220G, and the blue resin layer 220B (hereinafter collectively
referred to as “color filter layers” in some cases) are filled in
respective openings H1 of the laminate film 221, and are
formed to overlap an edge el of the low-resistance layer
221B. In other words, an edge e2 of each of the red resin layer
220R, the green resin layer 220G, and the blue resin layer
220B is formed to cover the edge el of the laminate film 221.
Each of the pillars 23 is disposed in a selective region (in this
case, a center surrounded by four sub-pixels) on the low-
resistance layer 221B exposed from the red resin layer 220R,
the green resin layer 220G, and the blue resin layer 220B. The
conductive film 24 is formed to cover the red resin layer 220R,
the green resin layer 220G, the blue resin layer 220B, the
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low-resistance layer 221B, and the pillars 23. Configurations
of respective components of the counter substrate 20 will be
described in detail below.

[0093] The laminate film 221 is configured through lami-
nating one or a plurality of inorganic films, and has a light-
blocking effect and conductivity. In the embodiment, a layer
mainly exhibiting the light-blocking effect (the inorganic
light-shielding layer 221A) and a layer mainly exhibiting
conductivity (the low-resistance layer 221B) are laminated,
and the inorganic light-shielding layer 221A and the low-
resistance layer 221B are formed in the same pattern as each
other on the second substrate 21. In other words, a laminate
configurationincluding a plurality of inorganic films achieves
the light-blocking effect as a black matrix and a function as an
auxiliary electrode of the upper electrode 19.

[0094] The inorganic light-shielding layer 221A is config-
ured of, for example, an inorganic multilayer film, and
ensures the light-blocking effect with use of a light interfer-
ence phenomenon. The material of each of inorganic films
configuring the inorganic light-shielding layer 221A is not
specifically limited, and may have conductivity or insulation,
and to give an example, each of the inorganic films is made of,
for example, a simple substance, an oxide, a nitride, or an
oxynitride of a metal or silicon (Si). It is good enough for the
inorganic light-shielding layer 221A to ensure a sufficient
light-blocking effect through appropriately determining the
refractive index, absorption coefficient, film thickness, and
the like of each film. It is to be noted that a material having
both the light-blocking effect and conductivity, for example,
chromium (Cr), graphite (C), or the like may be used; how-
ever, a multilayer configuration separately having functions
of the light-blocking effect and conductivity is desirably
formed in terms of ensuring of the light-blocking effect and
low resistance.

[0095] As an example of such an inorganic light-shielding
layer 221A, a three-layer laminate film of SiN (65 nm)/a-Si
(amorphous silicon) (20 nm)/Mo (50 nm) is used. In this
laminate configuration, when the thickness of the SiN layer is
within a range of + (plus) 8% to - (minus) 8% both inclusive
of the above-described thickness (65 nm), or when the thick-
ness of the a-Si layer is within a range of + (plus) 12% to -
(minus) 12% both inclusive of the above-described thickness
(20 nm), a similar level ofthe light-blocking effect is ensured.
Moreover, when an inorganic film with a higher refractive
index is formed instead of the SiN layer, a margin of its film
thickness is improved. Alternatively, a four-layer laminate
film of MoO, (45 nm)Mo (10 nm)/MoQO, (40 nm)Mo (50
nm) in order from a side closerto the second substrate 21 may
be used. On the other hand, an allowable range of each of the
thicknesses of the Mo layer and the MoQO, layer is from +15%
to =15% both inclusive. Further, when MoN, is used instead
of Mo, its thickness is further increased. It is to be noted that
a value in each parenthesis indicates a film thickness of each
layer. These configurations each include the Mo layer on a
surface side (a side closer to the low-resistance layer 221B),
and the thickness of the Mo layer may be approximately 50
nm or over. Moreover, a metal other than Mo may be lami-
nated. Thus, the light-blocking effect and conductivity are
ensured more easily.

[0096] The low-resistance layer 221B functions as an aux-
iliary electrode of the upper electrode 19, and is made of a
material with a thickness allowing its electrical resistivity to
be lower than that of the upper electrode 19 (a transparent
conductive film). In the embodiment, the low-resistance layer
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221B is laminated on the inorganic light-shielding layer
221A, and has the same pattern shape (a pattern shape includ-
ing the openings H1) as that of the inorganic light-shielding
layer 221A.

[0097] The low-resistance layer 221B is connected to a
cathode contact section disposed in a peripheral region of a
pixel section, for example, in the case where the lower elec-
trode 15 is an anode and the upper electrode 19 is a cathode.
Thus, a current taken from the upper electrode 19 returns to a
power supply located closer to the device substrate 10
through the low-resistance layer 221B and the cathode con-
tact section. It is to be noted that the cathode contact section
may be formed in the device substrate 10 or the counter
substrate 20. However, the cathode contact section is prefer-
ably formed in the counter substrate 20, since the taken cur-
rent is returned as it is to the cathode contact section in the
counter substrate 20, and a resistance difference is smaller
than that in the case where the current is returned to the device
substrate 10. It is to be noted that, even if the lower electrode
15 is a cathode, a configuration in which an anode contact
section is formed in the peripheral region of the pixel section
in a similar manner is electrically equivalent.

[0098] The low-resistance layer 221B is formed through
laminating one or a plurality of inorganic films, and desirably
uses, for example, a material with lower resistivity than
molybdenum, for example, one or more kinds of aluminum
(Al), silver (Ag), gold (Au), copper (Cu), chromium, zinc
(Zn), iron (Fe), tungsten (W), cobalt (Co), and the like. How-
ever, in the case where a material with high reactivity is used,
a layer made of molybdenum, titanium, or the like may be
formed on an outermost surface.

[0099] To sufficiently suppress a voltage drop, the thick-
ness of the low-resistance layer 221B is appropriately deter-
mined according to characteristics of the organic EL display
unit, and is preferably within a range of approximately 100
nm to 1000 nm both inclusive. In terms of conductivity char-
acteristics, the thickness is preferably approximately 100 nm
or over, and in terms of a load of a film forming process, the
thickness is preferably approximately 1000 nm or less.
[0100] As an example of such a low-resistance layer 221B,
atwo-layer laminate film of Al (300 nm)/Mo (50 nm) in order
from a side closer to the inorganic light-shielding layer 221 A
is used. Alternatively, a three-layer laminate film of Mo (50
nm)/Al (300 nm)/Mo (50 nm), or a single-layer film of Ag
alloy (300 nm) may be used. Itis to be noted that the Mo layer
(50 nm) on a surface side of the laminate film configuration
described above as an example of the inorganic light-shield-
ing layer 221 A has both the light-blocking effect and conduc-
tivity; therefore, in actuality, the Mo layer also functions as a
part of the low-resistance layer 221B.

[0101] The red resin layer 220R, the green resin layer
220G, and the blue resin layer 220B each are a color filter
allowing light with a specific wavelength regionto selectively
pass therethrough (a color filter absorbing light with a wave-
length region other than the specific wavelength region).
Therefore, each sub-pixel converts white light emitted from
the organic layer 17 into color light of R, G, or B to emit the
color light. However, the sub-pixel of W (a high-luminance
pixel) extracts white light emitted from the organic layer 17 as
it is without absorbing the light by the color filter. The red
resin layer 220R, the green resin layer 220G, and the blue
resin layer 220B each are made of, for example, a photosen-
sitive resin into which a dye or a pigment is mixed. Moreover,
the thickness of each of the red resin layer 220R, the green
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resin layer 220G, and the blue resin layer 220B is appropri-
ately determined according to necessary chromaticity or the
like, and is, for example, within a range of approximately, 0.1
um to 5 um both inclusive.

[0102] The pillars 23 each function as a spacer between the
device substrate 10 and the counter substrate 20, and as will
be described in detail later, the pillars 23 each are a member
allowing the low-resistance layer 221B of the laminate film
221 and the upper electrode 19 of the device substrate 10 to be
electrically connected to each other. Therefore, the pillars 23
are desirably made of a material with conductivity; however,
the pillars 23 may be made of an insulating material as in the
case of the embodiment. For example, the pillars 23 are
formed with use of a photosensitive resin such as a photore-
sist, and surfaces of the pillars 23 are covered with the con-
ductive film 24. In this case, the pillars 23 are formed on the
laminate film 221 to be sufficiently projected from the red
resin layer 220R, the green resin layer 220G, and the blue
resin layer 220B. The pillars 23 and the conductive film 24
covering the pillars 23 are specific examples of a conductive
member in one embodiment of the present disclosure.

[0103] A plurality ofpillars 23 are disposedina plane of the
counter substrate 20. Therefore, the pillars 23 desirably have
elasticity to an extent or higher by which variations in heights
of the plurality of pillars 23 are absorbed. When the pillars 23
are formed with different heights, at the time of sealing, a
section first coming in contact with the upper electrode 19
(the pillar 23 with a larger height) and a section coming in
contact with the upper electrode 19 later (the pillar 23 with a
smaller height) are formed. When the pillars 23 have suffi-
cient elasticity, the pillar 23 with a larger height may be
shrunk by elastic deformation to come in contact with the
upper electrode 19, and a cell gap is determined according to
the height of the pillar 23 with a smaller height. Even if the
pillars 23 have different heights, the entire surface of the
counter substrate 20 comes in contact with the top electrode
19. Moreover, since the pillars 23 have elasticity, the occur-
rence of a crack caused by variations in height is suppressed.

[0104] The conductive film 24 is configured of, for
example, a transparent conductive film of ITO or the like, and
has, for example, a thickness of approximately 10 nm to 5000
nm both inclusive. It is to be noted that, in this case, the
conductive film 24 covers not only the surfaces of the pillars
23 but also surfaces of the red resin layer 220R, the green
resin layer 220G, and the blue resin layer 220B; therefore, the
conductive film 24 has transparency, but the conductive film
24 does not necessarily have transparency. In other words,
since it is only necessary for the low-resistance layer 221B
and the upper electrode 19 to be electrically connected to each
other through the pillars 23, in the case where the pillars 23
are made of an insulating material, it is only necessary for the
conductive film 24 to be formed over at least the surfaces of
the pillars 23 and a part of the surface of the low-resistance
layer 221B (for example, a peripheral region of each of the
pillars 23). In this manner, the conductive film 24 may be
disposed only on the pillars 23 and local regions around the
pillars 23. In this case, since the conductive film 24 is formed
below the inorganic light-shielding layer 221A, the conduc-
tive film 24 is not limited to the transparent conductive film,
and may be formed with use of another metal material, for
example, a material similar to that of the above-described
low-resistance layer 221B.
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[0105] (Electrical Connection Between Upper Electrode
19 and Low-Resistance Layer 221B)

[0106] Inthe embodiment, as described above, the laminate
film 221 including the inorganic light-shielding layer 221A
and the low-resistance layer 221B is included on the second
substrate 21, and the red resin layer 220R, the green resin
layer 220G, and the blue resin layer 220B are formed in
respective openings H1 of the laminate film 221. The pillars
23 are disposed on the low-resistance layer 221B of the lami-
nate film 221 to be projected from the red resin layer 220R,
the green resin layer 220G, and the blue resin layer 220B, and
an entire surface of the second substrate 21 including the
pillars 23 and the low-resistance layer 221B is covered with
the conductive film 24. The conductive film 24 and the upper
electrode 19 of the device substrate 10 come in contact with
each other at top edges of the pillars 23. Therefore, the upper
electrode 19 and the low-resistance layer 221B are electri-
cally connected to each other through the pillars 23 and the
conductive film 24 (a conductive pillar).

[0107] Inthe case where electrical connection between the
upper electrode 19 and the low-resistance layer 221B is
ensured with use of the pillars 23, the pillars 23 are formed in
the counter substrate 20 in advance; therefore, connection
positions are clearly specified.

[0108] [Manufacturing Method]

[0109] The above-described organic EL display unit 1 is
manufactured by the following steps, for example. FIGS. 4A
and 4B to FIGS. 12A, 12B, and 12C illustrate steps of manu-
facturing the organic EL display unit 1.

[0110] (Fabrication of Device Substrate 10)

[0111] First, the device substrate 10 is fabricated. More
specifically, as illustrated in F1G. 4A, the gate electrode 124,
the gate insulating film 125, the interlayer insulating film 12¢,
and the like are formed in order on the first substrate 11, by a
known thin film formation process, to form the TFT 12, and
then the wiring layer 13 bringing the TFT 12 into conduction
is formed.

[0112] Next, as illustrated in FIG. 4B, the interlayer insu-
lating film 14 is formed. More specifically, first, the interlayer
insulating film 14 made of the above-described material is
formed on an entire surface of the substrate with use of, for
example, a CVD method, a coating method, a sputtering
method, or any of various printing methods. After that, con-
tactholes H2 are formed in regions facing the wiring layer 13
of the interlayer insulating film 14 by, for example, etching
with use of a photolithography method.

[0113] Next, as illustrated in FIG. 5A, the lower electrode
15 is formed. First, the lower electrode 15 made of the above-
described material is formed on the interlayer insulating film
14 by, for example, the sputtering method to be filled in the
contact holes H2. After that, the formed lower electrode 15 is
patterned into a predetermined shape, and is separated into
parts for respective pixels by etching with use of for example,
the photolithography method.

[0114] Then, as illustrated in FIG. 5B, the inter-pixel insu-
lating film 16 is formed. First, the inter-pixel insulating film
16 made of the above-described material is formed on the
entire surface of the substrate, and then openings H3 are
formed in regions corresponding to the lower electrodes 15.
At this time, in the case where a photosensitive resin is used
for the inter-pixel insulating film 16, after the inter-pixel
insulating film 16 is formed, the openings H3 can be formed
by exposure to light with use of a photomask. Moreover, after
the openings H3 are formed, reflow may be performed, if
necessary. The openings H3 each correspond to a so-called
light emission region (a pixel opening) of each pixel.
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[0115] Next, as illustrated in FIG. 6A, the organic layer 17
is formed. In the embodiment, as described above, since a
common light-emitting layer (for example, a white light-
emitting layer) is formed for respective pixels, for example,
films of red, green, and blue light-emitting materials are
formed on the entire surface of the substrate in order by, for
example, the vacuum deposition method. Alternatively, as a
method of forming the organic layer 17, in addition to the
vacuum deposition method, printing methods such as a screen
printing method and an ink jet printing method and the coat-
ing method may be used. Moreover, a laser transfer method
may be used. Inthe laser transfer method, a laminate of a laser
light absorption layer and an organic layer may be formed on
a substrate for transfer, and laser may be applied to the sub-
strate for transfer to separate and transfer the organic layer
from the substrate for transfer. It is to be noted that, when a
hole transport layer, an electron transport layer, or the like is
formed in addition to the above-described light-emitting
layer, the layers are desirably formed together with the light-
emitting layer by vacuum in-situ processing.

[0116] Next, as illustrated in FIG. 6B, the high-resistance
layer 18 made of the above-described material is formed on
an entire surface of the organic layer 17 by, for example, the
sputtering method, an evaporation method, or the CVD
method.

[0117] Next, as illustrated in FIG. 7, the upper electrode 19
configured of the above-described transparent conductive
film is formed on the entire surface of the substrate by, for
example, the sputtering method. It is to be noted that, after the
upper electrode 19 is formed, a protective layer (not illus-
trated) may be formed by, for example, the evaporation
method or the CVD method. Thus, the device substrate 10 is
formed.

[0118] (Fabrication of Counter Substrate 20)

[0119] On the other hand, the counter substrate 20 is fabri-
cated by the following steps, for example. It is to be noted that
FIGS. 8A and 8B to FIGS. 11A and 11B illustrate steps of
fabricating the counter substrate 20, and FIGS. §A to 11A are
enlarged sectional views corresponding to the configuration
in FIG. 2, and FIGS. 8B to 11B are schematic plan views
corresponding to the configuration in FIG. 3. Moreover, a
shaded part in each of FIGS. 8B to 11B corresponds to a
region where the low-resistance layer 221B (the laminate film
221) is formed.

[0120] More specifically, first, as illustrated in FIGS. 8A
and 8B, the laminate film 221 is formed on the second sub-
strate 21. At this time, first, the inorganic light-shielding layer
221A having the above-described laminate configuration,
materials, thickness, and the like are formed on the second
substrate 21 by, for example, the sputtering method or the
CVD method. For example, in the case where a three-layer
laminate film of SiN/a-Si/Mo as one of the above-described
laminate film configuration examples is formed, first, a SIN
layer and an a-Si layer are formed in this order by, for
example, the CVD method, and then an Mo layer is formed
by, for example, the sputtering method. Alternatively, in the
case where a four-layer laminate film of MoO /Mo/MoO /
Mo is formed, respective layers may be sequentially formed
by, for example, the sputtering method. Next, the low-resis-
tance layer 221B having the above-described laminate con-
figuration, materials, thickness, and the like is formed on the
inorganic light-shielding layer 221A by, for example, the
sputtering method. Thus, the laminate film 221 configured of
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the inorganic light-shielding layer 221A and the low-resis-
tance layer 221B is formed on an entire surface of the second
substrate 21.

[0121] After that, as illustrated in FIGS. 9A and 9B, the
laminate film 221 is patterned. More specifically, selective
regions of the laminate film 221 are collectively removed by
etching with use of, for example, the photolithography
method to form a plurality of openings H1. At this time, for
example, in the case where the three-layer laminate film of
SiN/a-Si/Mo is formed as the inorganic light-shielding layer
221A, the inorganic light-shielding layer 221A and the low-
resistance layer 221B may be collectively patterned by dry
etching. Alternatively, in the case where the four-layer lami-
nate film of MoO_/Mo/MoO_ /Mo is formed, the inorganic
light-shielding layer 221 A and the low-resistance layer 221B
may be collectively patterned by wet etching.

[0122] Next, as illustrated in FIGS. 10A and 10B, the red
resin layer 220R, the green resin layer 220G, and the blue
resin layer 220B are pattern-formed in respective openings
H1 of the laminate film 221 on the second substrate 21.

[0123] Thus, in the embodiment, the inorganic light-shield-
ing layer 221A as a black matrix and the low-resistance layer
21B as the auxiliary electrode of the upper electrode 19 are
laminated to form the laminate film 221, and then the lami-
nate film 221 is collectively patterned. Then, after the pattern-
ing step, the color filter layers each made of a resin material
are formed. As will be described in detail later, the resin
materials forming the color filter layers are easily eluted into
an etchant used to pattern an inorganic film; therefore, when
patterning is performed on a metal which eventually forms
the auxiliary electrode after the forming of the color filter
layers, the color filter layers may be damaged. In the embodi-
ment, as described above, the black matrix is formed of the
inorganic light-shielding layer 221A, and the low-resistance
layer 221B is patterned before the forming of the color filter
layers; therefore, elution of the color filter layers is prevent-
able.

[0124] As described above, the color filter layers are
formed after the patterning of the laminate film 221; there-
fore, the color filter layers (the red resin layer 220R, the green
resin layer 220G, and the blue resin layer 220B) are thinned to
overlap edges of the low-resistance layer 221B.

[0125] Next, as illustrated in FIGS. 11A and 11B, the pil-
lars 23 are formed in selective regions on the low-resistance
layer 221B. For example, a photosensitive acrylic resin used
for a photo spacer or the like may be used for the pillars 23,
and the pillars 23 are formed by exposure to light with use of
a photomask. After that, the conductive film 24 made of the
above-described material is formed on an entire surface ofthe
substrate by, for example, the sputtering method to form the
counter substrate 20.

[0126] (Bonding (Sealing) Step)

[0127] Next, the device substrate 10 and the counter sub-
strate 20 which are fabricated by the above-described steps
are bonded together with the sealing layer 30 in between. At
this time, for example, a film formation technique called an
ODF (One Drop Fill) method is preferably used. The ODF
method is a technique in which a plurality of resin drops are
applied, at equal intervals, to the device substrate 10 (or the
counter substrate 20), and then both substrates 10 and 20 are
pressure-bonded together under vacuum. After that, when the
substrates are released to air, the resin drops are filled between
the substrates 10 and 20 by pressure (atmospheric pressure)
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applied on the substrates 10 and 20. After the resin is filled in
such a manner, the resin is cured.

[0128] More specifically, first, as illustrated in FIG. 124,
the device substrate 10 and the counter substrate 20 are placed
between plates 280A and 280B in a vacuum chamber to face
each other, and the resin layer 310a (the dam member) as the
sealing layer 30 is applied to, for example, an outer region of
the device substrate 10, and then the resin layer 3105, for
example, aresin material is dropped onto a plurality of points
at equal intervals in a region surrounded by the resin layer
310a. The resin layers 310a and 3105 are in a liquid form or
a gel form at this time before being cured, and the resin layer
310q is made of a material with higher viscosity, and the resin
layer 3105 is made of a material with lower viscosity.
[0129] Next, as illustrated in FIG. 12B, the device substrate
10 and the counter substrate 20 are mechanically pressure-
bonded together with use of the plates 280A and 280B. The
resin layer 3105 is spread in the region surrounded by the
resin layer 310a between the device substrate 10 and the
counter substrate 20.

[0130] After that, as illustrated in FIG. 12C, when the
device substrate 10 and the counter substrate 20 are taken out
of the chamber to be exposed to air, the device substrate 10
and the counter substrate 20 are further pressurized by atmo-
spheric pressure to allow a region between the device sub-
strate 10 and the counter substrate 20 to be filled with the resin
layers 310a and 3105. Finally, the sealing layer 30 is formed
through curing the resin layers 310a4 and 3105. Thus, the
organic EL display unit 1 illustrated in FIG. 1 is completed.
[0131] It is to be noted that a thermosetting resin or a
photo-curable resin may be used for the resin layers 310a and
3104, and in the case where the photo-curable resin is used, a
photo-curable resin cured by light with a wavelength allowed
to pass through the color filter layers is used. Alternatively, a
delayed photo-curable resin may be used, and in this case, the
resin is irradiated with light in advance before pressure-bond-
ing, and the resin is filled between the substrates as described
above before the resin is completely cured, and then the resin
is completely cured by irradiation with light again.

[0132] Moreover, in the embodiment, the sealing layer 30
does not have conductivity, and in this case, coating amounts
(drop amounts) of the resin layers 310a and 3104 are desir-
ably approximately 120% or less with respect to a sealing
volume (a necessary volume of the sealing layer 30 between
the device substrate 10 and the counter substrate 20), and
more desirably approximately 100% to 120% with respect to
the sealing volume. The “sealing volume” corresponds to a
volume corresponding to an effective pixel region of the
region between the device substrate 10 and the counter sub-
strate 20. For example, the sealing volume does not include a
region light-shielded by a light-shielding pattern 311 which
will be described later (a gap 310¢ as a resin buffer layer). It
is experimentally found out that, when the amount of the
sealing resin was too small (for example, smaller than
approximately 90%), conduction between the substrates was
ensured; however, a considerable gap was formed between
the substrates, and the gap was observed as sealing uneven-
ness. On the other hand, it is experimentally found out that,
when the coating amount was too large (for example, larger
than 120%), it was difficult to ensure conduction between the
substrates. For example, when the coating amount was 120%,
conduction between the substrates was ensured but was not
sufficient, and when the coating amount was 135%, conduc-
tion was not ensured. On the other hand, when the coating
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amount was 105%, a visually observed gap was not formed,
and conduction between the substrates was ensured. FIGS.
13A and 13B illustrate photographs around an interface
between the substrates when the coating amount was larger
than 120% (135%), and FIGS. 14A and 14B illustrate photo-
graphs around the interface between the substrates when the
coating amount was within a range of 100% to 120% (105%).
It can be seen from an examiple illustrated in FIGS. 13A and
13B that the pillars 23 are not in contact with the device
substrate 10, and in an example illustrated in FIGS. 14A and
14B, the pillars 23 and the device substrate 10 are in contact
with each other.

[0133] In the sealing layer 30, the gap 310¢ may be dis-
posedas a buffer layer for the resin layers 3102 and 3105 in an
outer region of the sealing layer 30 between the resin layer
310a and the resin layer 3105 located at an outermost side.
Even if a gap is formed in the outer region, unlike the pixel
section, the gap does not affect viewability, thereby not caus-
ing an issue in particular. In the above-described ODF pro-
cess, the resin is forced out by atmospheric pressure eventu-
ally, and a cell gap (the thickness of the sealing layer 30) is
defined according to a height of an electrical connection
member suchas the pillar 23. At this time, a surplus resin is all
forced out, and when the above-described gap 310¢ is dis-
posed in the outer region in advance, the surplus resin is
absorbed by the gap 310¢, and the sealing layer 30 in the pixel
section is easily controlled to have a desired thickness. There-
fore, sealing unevenness is effectively reduced. Moreover, as
illustrated in FIGS. 15C and 15D, a region where the gap 310¢
is disposed may be covered with the light-shielding pattern
311. Therefore, even if the entire gap 310c is not filled with
the resin after bonding and a part (a gap 310¢1) of the gap
310C remains, the light-shielding pattern 311 prevents the
remaining gap 310¢1 from being visually observed. It is to be
noted that FIGS. 15A and 15C illustrate planar configurations
before pressure-bonding (immediately after dropping the
resin) and FIGS. 15B and 15D illustrate planar configurations
after pressure-bonding by atmospheric pressure.

[0134] [Functions and Effects]

[0135] In the organic EL display unit 1, a predetermined
drive current is injected into the organic layer 17 of each pixel
(the organic EL device 10A) through the lower electrode 15
and the upper electrode 19 based on a scanning signal and the
like supplied from a drive circuit (not illustrated). Therefore,
light is emitted from the light-emitting layer of the organic
layer 17 by recombination of holes and electrons. Light
(white light) emitted from the organic layer 17 passes through
the high-resistance layer 18, the upper electrode 19, the seal-
ing layer 30, and the counter substrate 20 to be extracted as
display light. When the light passes through the counter sub-
strate 20, the light passes through the color filter layer of a
corresponding color for each sub-pixel (the opening H1 in the
sub-pixel of W1) to be extracted as color light of any of R, G,
B, and W.

[0136] Thus, in the top emission type organic EL display
unit 1, the color filter layers are formed in the counter sub-
strate 20, and white light emitted from the organic layer 17 is
extracted from the upper electrode 19, and passes through the
color filter layers, thereby achieving color display. Therefore,
as the upper electrode 19, it is necessary to use a transparent
conductive film with high resistance; however, from an opti-
cal viewpoint, it is difficult for the upper electrode 19 to have
a larger thickness. When the thickness of the upper electrode
19 is reduced, the resistance of the upper electrode 19 is
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increased accordingly, thereby causing a voltage drop. More-
over, as described above, variations in wiring resistance
between respective regions of the pixel section become con-
siderable with an increase in size or definition, thereby caus-
ing variations in in-plane luminance leading a voltage drop.

Comparative Examples

[0137] Therefore, for example, a configuration may be con-
templated in which an auxiliary electrode made of a low-
resistance metal is formed in the counter substrate. In this
case, a black matrix made of a resin material (hereinafter
referred to as “resin BM™) and the color filter layers are
formed in the counter substrate, and the auxiliary electrode is
pattern-formed on the black matrix. The voltage drop is sup-
pressed through electrically connecting the auxiliary elec-
trode and the upper electrode to each other. However, in the
case where the auxiliary electrode is formed on the resin BM,
the patterning of the auxiliary electrode is performed by etch-
ing with use of the photolithography method; therefore, dur-
ing the patterning, the resin is eluted by a strong etcher sol-
vent. Accordingly, the reflectivity suppressing effect of the
resin BM is impaired to cause a display defect, and it is also
necessary to remove the resin eluted into the etcher solvent.
Therefore, such a configuration is not suitable for upsizing
and mass production. In addition, when the auxiliary elec-
trode is protruded from the above-described resin BM, the
high reflectivity of auxiliary electrode causes a display defect;
therefore, it is necessary to form the auxiliary electrode
slightly smaller than the resin BM to ensure a margin of
alignment. Accordingly, a line width of the auxiliary elec-
trode becomes extremely small especially with an increase in
definition of pixels, and it is difficult to form the auxiliary
electrode precisely, and it is difficult to obtain a sufficient
resistance reduction effect.

[0138] On the other hand, in the embodiment, the low-
resistance layer 221B electrically connected to the upper
electrode 19 is formed in the counter substrate 20 to suppress
the voltage drop in the upper electrode 19 and variations in
in-plane luminance caused by the voltage drop. In particular,
in the embodiment, the counter substrate 20 includes the
laminate film 221 including the inorganic light-shielding
layer 221A as a black matrix and the low-resistance layer
221B as the auxiliary electrode formed on the inorganic light-
shielding layer 221 A. In a manufacturing process, the low-
resistance layer 221B and the inorganic light-shielding layer
221A are collectively concurrently patterned. Then, after the
patterning step, the color filter layers made of the resin mate-
rial (the red resin layer 220R, the green resin layer 220G, and
the blue resin layer 220B) are formed. In the embodiment, as
described above, the inorganic light-shielding layer 221A
forms the black matrix, and the low-resistance layer 221B is
patterned before forming the color filter layers; therefore,
elution of the resin material is preventable. Thus, in the
embodiment, in the counter substrate 20 including the color
filter layers, the elution of the color filter layers is prevented,
and the inorganic light-shielding layer 221A and the low-
resistance layer 221B are pattern-formed precisely.

[0139] Moreover, when the inorganic light-shielding layer
211A is configured of, for example, the above-described
three-layer laminate film or the above-described four-layer
laminate film, light-blocking performance equivalent to or
higher than that of a typical resin BM is achievable. FIG. 16
illustrates reflectivity of the inorganic light-shielding layer
211A which was configured of a three-layer laminate film
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(SiN (65 nm)/a-Si (20 nm)/Mo (50 nm)) as Example 1-1. FIG.
16 further illustrates reflectivity of the inorganic light-shield-
ing layer 211A which was configured of a four-layer laminate
film (MoO, (45 nm)/Mo (101m )/MoO, (40 nm)/Mo (50 nm))
as Example 1-2. In FIG. 16, as comparative examples with
respect to Examples 1-1 and 1-2, reflectivity of the resin BM
as Comparative Example 1 and reflectivity in the case where
a single-layer film of titanium oxide (TiO,) was used as
Comparative Example 2 are illustrated. It can be seen from
FIG. 16 that the reflectivity in both Examples 1-1 and 1-2 is
equal to or smaller than that of the resin BM, and that spe-
cifically Example 1-2 is low in reflectivity throughout a wide
wavelength region and is optically superior in particular.
[0140] Moreover, in the embodiment, since the inorganic
light-shielding layer 221 A and the low-resistance layer 221B
are collectively patterned, compared to the case where ametal
as the auxiliary electrode is separately formed after forming
the black matrix, it is not necessary to consider the margin of
alignment. In other words, the low-resistance layer 221B is
formed below the inorganic light-shielding layer 221A in the
same pattern as that of the inorganic light-shielding layer
221A. Therefore, a maximum line width ofthe low-resistance
layer 221B is ensured, and the voltage drop in the upper
electrode 19 is effectively suppressed.

[0141] As described above, in the embodiment, the inor-
ganic light-shielding layer 221A is included in the counter
substrate 20, and the low-resistance layer 221B electrically
connected to the upper electrode 19 is laminated on the inor-
ganic light-shielding layer 221A. Therefore, even if the upper
electrode 19 of the device substrate 10 has high resistance, a
voltage drop caused by the high resistance is suppressed.
Accordingly, variations in light emission luminance caused
by an increase in size or definition are reduced to improve
display quality.

[0142] Next, a modification (Modification 1) of the
embodiment described above will be described below. It is to
be noted that like components are denoted by like numerals as
of the above-described embodiment and will not be further
described.

[0143] (Modification 1)

[0144] FIGS. 17 and 18 illustrate a configuration of a
counter substrate (a counter substrate 20A) according to
Modification 1. FIG. 17 is an enlarged view of a configuration
around the pillar 23 of the counter substrate 20A. FIG. 18
illustrates a configuration ofthe counter substrate 20A as seen
from the sealing layer 30, though the conductive film 24 is not
illustrated in FIG. 18. It is to be noted that FIG. 17 is a
sectional view taken along a line I-I of FIG. 18.

[0145] As in the case of the counter substrate 20 in the first
embodiment described above, the counter substrate 20A is
bonded onto the device substrate 10 with the sealing layer 30
in between, and the color filter layers and the laminate film
221 as the black matrix and the auxiliary electrode are formed
on the surface (the surface located closer to the device sub-
strate 10) of the second substrate 21. Moreover, the pillars 23
are disposed in predetermined positions on the laminate film
221, and the conductive film 24 is formed to cover the color
filter layers, the low-resistance layer 221B, and the pillars 23.
[0146] In this modification, a resin light-shielding layer
221c¢ is further disposed to cover an inner wall of each of the
openings H1 of the laminate film 221. The color filter layers
each are formed to be filled in each opening Hla formed by
the resin light-shielding layer 221c¢ (the color filter layers
each are formed to overlap an edge of each opening Hla).
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[0147] The resin light-shielding layer 221c¢ is formed to
cover the inner wall of each of the openings H1 and to cover,
for example, a top surface of the laminate film 221 (the
low-resistance layer 221B) in aregionnot facing the openings
H1. At least a part (d1) around a position where the pillar 23
is disposed of the low-resistance layer 221B is exposed from
the resin light-shielding layer 221¢, to electrically connect the
upper electrode 19 and the low-resistance layer 221B to each
other through the conductive film 24. The resin light-shield-
ing layer 221¢ is made of for example, a photosensitive resin
into which a black pigment or the like is mixed. Alternatively,
a material having conductivity such as graphite may be used
as the resin light-shielding layer 221c¢, thereby further
improving conductivity in addition to the light blocking
effect.

[0148] The above-described counter substrate 20A is fab-
ricated by the following steps, for example. FIGS. 19A and
19B to FIGS. 21A and 21B illustrate steps of fabricating the
counter substrate 20A, and FIGS. 19A to 21A are enlarged
sectional views corresponding to the configuration in F1G. 17,
and FIGS. 19B to 21B are schematic plan views correspond-
ing to the configuration in FIG. 18. Moreover, a shaded partin
each of FIGS. 19B to 21B corresponds to a region where the
low-resistance layer 221B (the laminate film 221) and the
resin light-shielding layer 221¢ are formed.

[0149] More specifically, first, as illustrated in FIGS. 19A
and 19B, in a manner similar to that of the first embodiment,
the inorganic light-shielding layer 221A and the low-resis-
tance layer 221B are formed in order on the second substrate
21, and then are collectively patterned to form the laminate
film 221 having the openings H1.

[0150] Next, as illustrated in FIGS. 20A and 20B, the resin
light-shielding layer 221¢ is formed to cover the inner wall of
each of the openings H1 of the laminate film 221 and a top
surface of the laminate film 221. After that, a part d1 (a region
where the pillar is to be formed) of the resin light-shielding
layer 221¢ is opened by, for example, lithography to expose
the low-resistance layer 221B.

[0151] Next, as illustrated in FIGS. 21A and 21B, the red
resin layer 220R, the green resin layer 220G, and the blue
resin layer 22B are pattern-formed in respective openings
Hlaonthesecondsubstrate 21. Finally, in a manner similar to
that of the first embodiment, the pillars 23 and the conductive
film 24 are formed in selective regions on the low-resistance
layer 221B to form the counter substrate 20A.

[0152] Thus, in this modification, the inorganic light-
shielding layer 221A as the black matrix and the low-resis-
tance layer 221B as the auxiliary electrode of the upper elec-
trode 19 are laminated, and then the laminate film 221 is
collectively patterned. Then, after the patterning step, the
resin light-shielding layer 221¢ and the color filter layers each
made of a resin material are formed. Therefore, also in this
modification, as the low-resistance layer 221B is patterned
before forming the color filter layers, elution of the color filter
layers is preventable. Thus, effects similar to those in the first
embodiment are obtainable.

[0153] Moreover, in the inorganic light-shielding layer
221A, a light blocking effect with respect to outside light or
internally reflected light may become insufficient due to the
wavelength and angle of incident light, or a deviation in film
thickness from a design value, or the like, since the light
interference effect is used. Therefore, as in this modification,
the resin light-shielding layer 221c is disposed on a side
surface section of the laminate film 221 to ensure the light
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blocking effect especially with respect to light incident from
an oblique direction. Thus, internal reflection is suppressed to
further improve display quality.

[0154] It is to be noted that, in the above-described modi-
fication, the resin light-shielding layer 221c¢ is formed to
cover the inner wall of each of the openings H1 of the lami-
nate film 221; however, instead of the resin layer, a metal layer
may be further laminated. For example, in FIG. 17, instead of
the resin light-shielding layer 221c, a three-layer laminate
film of MoO, (45 nm)Mo (10 nm)/MoO, (40 nm) may be
formed around the laminate film 221. In such a configuration,
the light blocking effect and conductivity are reinforced,
internal reflection is prevented, and conduction between the
low-resistance layer 221B and the upper electrode 19 is easily
ensured.

Second Embodiment

[0155] FIGS. 22 and 23 illustrate a configuration of a
counter substrate (a counter substrate 20B) according to a
second embodiment of the disclosure. FIG. 22 is an enlarged
view of a configuration around the pillar 23 of the counter
substrate 20B. FIG. 23 illustrates a configuration of the
counter substrate 20B as seen from the sealing layer 30,
though the overcoat layer 222 and the conductive film 24 are
not illustrated in FIG. 23. It is to be noted that FIG. 22 is a
sectional view taken along a line I-I of FIG. 23.

[0156] As in the case of the counter substrate 20 in the first
embodiment, the counter substrate 20B is bonded onto the
device substrate 10 with the sealing layer 30 in between, and
the color filter layers are formed on the surface (the surface
located closer to the device substrate 10) of the second sub-
strate 21. Moreover, in the counter substrate 20B, a low-
resistance layer (a low-resistance layer 221E) as the auxiliary
electrode of the upper electrode 19 is pattern-formed, and the
pillars 23 are disposed on the low-resistance layer 221E. The
conductive film 24 is formed to cover the color filter layers,
the low-resistance layer 221E, and the pillars 23.

[0157] In the second embodiment, a resin light-shielding
layer 221D is disposed as a black matrix. The color filter
layers (the red resin layer 220R, the green resin layer 220G,
and the blue resin layer 220B) each are formed in each of
openings H3 of the resin light-shielding layer 221D. An over-
coat layer 222 (a protective layer) is formed on the entire
surface of the second substrate 21 to cover the resin light-
shielding layer 221D and the color filter layers. The low-
resistance layer 221E is formed in a selective region (a region
superimposed on the resin light-shielding layer 221D) on the
overcoat layer 222.

[0158] Asin the case of the resin light-shielding layer 221¢
in Modification 1, the resin light-shielding layer 221D 1is
made of for example, a photosensitive resin into which a
pigment having the light blocking effect is mixed. The over-
coat layer 222 has a function of protecting the color filter
layers, and is made of, for example, an acrylic resin, ITO, or
170. As in the case of the low-resistance layer 221B in the
first embodiment, the low-resistance layer 221E is configured
through laminating one or a plurality of inorganic films, and
amaterial similar to that of the low-resistance layer 221B may
be used. Moreover, a planar shape of the low-resistance layer
221E has a lattice pattern along the shape of the resin light-
shielding layer 221D.

[0159] The above-described counter substrate 20B is fab-
ricated by the following steps, for example. FIGS. 24A and
24B to FIGS. 26A and 26B illustrate steps of fabricating the
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counter substrate 20B, and FIGS. 24A to 26A are enlarged
sectional views corresponding to the configuration in F1G. 22,
and FIGS. 24B to 26B are schematic plan views correspond-
ing to the configuration in FIG. 23. Moreover, a shaded part in
each of FIGS. 24B to 26B corresponds to a region where the
resin light-shielding layer 221D is formed.

[0160] More specifically, as illustrated in FIGS. 24A and
24B, the resin light-shielding layer 221D and the color filter
layers are pattern-formed on the second substrate 21. Next, as
illustrated in FIGS. 25A and 25B, the overcoat layer 222 is
formed by, for example, a slit coater method or the sputtering
method to cover the light-shielding layer 221D and the color
filter layers.

[0161] Next, as illustrated in FIGS. 26A and 26B, a film of
the above-described low-resistance material is formed on the
overcoat layer 222 by, for example, the sputtering method,
and then the film is patterned by etching with use of, for
example, the photolithography method to form the low-resis-
tance layer 221E. Finally, the pillars 23 are formed in selec-
tive regions on the low-resistance layer 221E in a manner
similar to that in the first embodiment, and the conductive film
24 is further formed, thereby fabricating the counter substrate
20B.

[0162] Thus, in the second embodiment, the resin light-
shielding layer 221D as the black matrix and the color filter
layers are formed, and then the overcoat layer 222 is formed
before forming the low-resistance layer 221E. Therefore, the
color filter layers and the resin light-shielding layer 221D are
protected from an etchant used in patterning of the low-
resistance layer 221E, and damage on the color filter layers
and the resin light-shielding layer 221D is suppressed. There-
fore, also in the second embodiment, elution of the color filter
layers in the step of forming the low-resistance layer 221E is
preventable. Thus, effects similar to those in the first embodi-
ment are obtainable.

[0163] Moreover, the color filter layers and the resin light-
shielding layer 221D each made of a resin material are pos-
sible sources of water or gas, and when water or the like
reaches the organic layer 17, the organic layer 17 is degraded.
When the overcoat layer 222 is included as in the case of the
second embodiment, the entry of water or the like from the
color filter layers or the resin light-shielding layer 221D to the
organic layer 17 is blocked, and reliability of the organic EL
display unit is improved.

[0164] Next, modifications (Modifications 2 to 5) of the
first and second embodiments will be described below. Modi-
fications 2 and 3 relate to other configurations of the pillar,
and Modifications 4 and 5 relate to other techniques of elec-
trically connecting the upper electrode and the low-resistance
layer to each other. In Modifications 2 and 3, a configuration
using the laminate film 221 in the first embodiment is
described as an example; however, Modifications 2 and 3 are
applicable to the second embodiment in a similar manner. It is
to be noted that like components are denoted by like numerals
as of the first embodiment and will not be further described.
[0165] (Modification 2)

[0166] FIGS. 27 and 28 illustrates a configuration of a
counter substrate (a counter substrate 20C) according to
Modification 2. FIG. 27 is an enlarged view of a configuration
around a pillar (a pillar 23A) of the counter substrate 20C.
FIG. 28 illustrates a configuration of the counter substrate
20C as seen from the sealing layer 30, though the conductive
film 24 is not illustrated in FIG. 28. It is to be noted that FIG.
27 is a sectional view taken along a line I-I of FIG. 28.
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[0167] As in the case of the counter electrode 20 in the first
embodiment, the counter substrate 20C is bonded onto the
device substrate 10 with the sealing layer 30 in between.
Moreover, the counter substrate 20C is configured through
forming the color filter layers (the red resin layer 220R, the
green resin layer 220G, and the blue resin layer 220B) and the
laminate film 221 as the black matrix and the auxiliary elec-
trode on the surface (the surface located closer to the device
substrate 10) of the second substrate 21. The pillars 23 A are
disposed in predetermined positions on the laminate film 221,
and the conductive film 24 is formed to cover the color filter
layers, the low-resistance layer 221B, and the pillars 23A.
[0168] Inthis modification, one or two or more of the color
filter layers are laminated on not only a region facing each of
the openings H1 but also a region facing each of the pillars
23A on the laminate film 221. In other words, the pillars 23A
are disposed on the laminate film 221 with the color filter
layers in between. In this case, the blue resin layer 220B and
the red resin layer 220R are formed to extend to a region
facing each of the pillars 23 A, and the blue resin layer 220B
and the red resin layer 220R are laminated between the lami-
nate film 221 and the pillar 23A. As in the case of the pillars
23 in the first embodiment, the pillars 23A are made of a
conductive material or an insulating material, for example, a
photosensitive resin used for a photo spacer or the like.
[0169] In this manner, a base (corresponding to a filter
laminate section in one embodiment of the present disclo-
sure) of each of the pillars 23A may be formed through
forming the color filter layers to extend to the region facing
each of the pillars 23 A on the laminate film 221. This forma-
tion of the base is effective especially when the pillars 23 A are
notallowed to have a sufficient height. A total thickness of the
color filter layers formed between the pillar 23A and the
laminate film 221 and the height of the pillar 23 A corresponds
to a cell gap of the entire unit. For example, in the case where
amaterial used for an existing photo spacer or the like is used,
the height of the pillar 23A is, for example, approximately 3
um to 10 pm, and in some cases, it is difficult to ensure a
desired cell gap, since the pillar 23A is projected from the
color filter layers. In such a case, a desired cell gap is ensured
through laminating the color filter layers with a thickness of,
for example, approximately 1 um to 4 um to raise the position
of the pillar 23A. It is to be noted that the color filter layers
may be formed to extend (be continued) from the opening H1
to the region facing the pillar 23A, or may be separately
formed around the opening H1 and around the pillar 23A (the
color filter layers may be locally laminated only in the region
facing the pillar 23A and its peripheral region).

[0170] (Modification 3)

[0171] FIGS. 29 and 30 illustrate a configuration of a
counter substrate (a counter substrate 20D) according to
Modification 3. FIG. 29 is an enlarged view of a configuration
around a pillar (a pillar 23B) of the counter substrate 20D.
FIG. 30 illustrates a configuration of the counter substrate
20D as seen from the sealing layer 30, though the conductive
film 24 is not illustrated in FIG. 30. It is to be noted that FIG.
29 is a sectional view taken along a line I-I of FIG. 30.
[0172] In Modification 2, the color filter layers are lami-
nated as the base of the pillar 23A; however, as in the case of
this modification, the color filter layers themselves may be
used as a pillar (the pillar 23B). For example, the green resin
layer 220G and the red resin layer 220R may be formed to
extend to a predetermined region on the laminate film 221, or
the color filter layers may be locally laminated, thereby form-
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ing the pillar 23 with a desired height. The color filter layers
may be laminated in local regions on the laminate film 221 to
form the pillars 23B, and as in the case of the first embodi-
ment, when the conductive film 24 is formed on the entire
surface of the substrate after forming the pillars 23B, electri-
cal connection to the upper electrode 19 is ensured at a point
corresponding to the pillar 23B.

[0173] (Modification 4)

[0174] FIG. 31 illustrates a sectional configuration of an
organic EL display unit according to Modification 4. In the
first embodiment and the like, the upper electrode 19 and the
low-resistance layer 221B are electrically connected to each
other with use of the pillars 23 (more specifically, the pillars
23 and the conductive film 24); however, alternative tech-
nique may be used as an electrical connection technique.
[0175] For example, as in the case of this modification, a
technique of disposing conductive balls 23C between the
device substrate 10 and the counter substrate 20E to achieve
contact may be used. In this case, the above-described pillars
23 are not disposed in the counter substrate 20E, and the
conductive film 24 covers an entire surface of the CF/BM
layer 22. FIG. 32 is an enlarged view of a part of the counter
substrate 20E. FIG. 33 illustrates a configuration of the
counter substrate 20E as seen from the sealing layer 30,
though the conductive film 24 is not illustrated in FIG. 33. It
is to be noted that FIG. 32 is a sectional view taken along a line
I-I of FIG. 33. Thus, in the counter substrate 20E, the color
filter layers are formed in respective openings H1 of the
laminate film 221 on the second substrate 21, and the con-
ductive film 24 is formed to cover, for example, the surfaces
of the color filter layers and the low-resistance layer 221B.
[0176] The conductive balls 23C function as spacers
between the device substrate 10 and the counter substrate
20F, and their particle diameter (for example, a diameter of 3
um to 20 um) defines a cell gap. It is not necessary for the
conductive balls 23C to be disposed directly below the low-
resistance layer 221B in particular, and the conductive balls
23C are disposed through being scattered on the device sub-
strate 10 or the counter substrate 20 at the time of bonding the
substrates. Examples of such conductive balls include balls
23c1 made of an acrylic resin coated with a conductive film
23¢2. As the conductive film 23¢2, for example, a metal such
as gold, titanium, or silver or a transparent conductive film of
ITO or IZO may be used. Evenif the conductive balls 23C are
not disposed directly below the laminate film 221, by use of
the transparent conductive film, viewability is less likely to be
affected.

[0177] (Modification 5)

[0178] FIG. 34 illustrates a sectional configuration of an
organic EL display unit according to Modification 5. As
another technique of electrically connecting the upper elec-
trode 19 and the low-resistance layer 221B to each other, as in
the case of this modification, a technique of bonding the
device substrate 10 and the counter substrate 20E together
with a sealing layer having conductivity (a sealing layer 30A)
in between may be used.

[0179] The sealing layer 30A is made of a resin having
conductivity (for example, an acrylic resin) into which a
conductor material is mixed. As the conductor material, a
metal nano material, nanosized carbon, a conductive poly-
mer, and the like may be used. The electrical resistivity of the
sealing layer 30A is not specifically limited; however, when
the electrical resistivity is, for example, within a range of
approximately 1x10° Q-m to 1x10® Q-m both inclusive, the
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sealing layer 30A also has a function as the high-resistance
layer 18. Moreover, in the case where a sufficiently low resis-
tance value is ensured in the sealing layer 30A, a configura-
tion not including the upper electrode 19 is achievable. In
other words, in the case where a conductive solid resin is used,
the high-resistance layer 18 and the upper electrode 19 may
not be included depending on the resistance value of the
conductive solid resin, and a process without steps of forming
them is possible.

[0180] Thus, when the sealing layer 30A using the conduc-
tiveresin is disposed between the device substrate 10 and the
counter substrate 20, electrical connection between the upper
electrode 19 and the low-resistance layer 221B is ensured by
a simple process without separately including a member for
connection such as the above-described pillars or the above-
described conductive balls.

[0181] [Entire Configuration of Display Unit and Pixel Cir-
cuit Configuration]

[0182] An entire configuration of the organic EL display
unit (hereinafter simply referred to as “display unit”) and a
pixel circuit configuration according to the first embodiment
or the like will be described below. FI1G. 35 illustrates the
entire configuration including peripheral circuits of the dis-
play unit used as the organic EL display unit. As illustrated in
FIG. 35, for example, a display region 50 in which a plurality
of pixels PXLC each including the organic EL device are
arranged in a matrix form is formed on a substrate 11, and a
horizontal selector (HSEL) 51 as a signal-line drive circuit, a
write scanner (WSCN) 52 as a scanning-line drive circuit, and
a power supply scanner (DSCN) 53 as a power-supply line
drive circuit are disposed around the display region 50.
[0183] Inthe display region 50, a plurality of (n-number of
where n is an integer) signal lines DTL1 to DTLn are arranged
in a column direction, and a plurality of (m-number of where
m is an integer) scanning lines WSL 1 to WSLm and a plural-
ity of (m-number of, where m is an integer) power supply
lines DSL1 to DSLm are arranged in a row direction. More-
over, each of the pixels PXLC (any one of pixels correspond-
ing to R, G, B, and W) are disposed at an intersection of each
signal line DTL and each scanning line WSL. The signal lines
DTL are connected to the horizontal selector 51, and an image
signal is supplied from the horizontal selector 51 to each of
the signal lines DTL. The scanning lines WSL are connected
to the write scanner 52, and a scanning signal (a selection
pulse) is supplied from the write scanner 52 to each of the
scanning lines WSL. The power supply lines DSL are con-
nected to the power supply scanner 53, and a power supply
signal (a control pulse) is supplied from the power supply
scanner 53 to each of the power supply lines DSL.

[0184] FIG. 36 illustrates a specific circuit configuration
examplein the pixel PXLC. Each of'the pixels PXLC includes
a pixel circuit 40 including an organic EL device 5D. The
pixel circuit 40 is an active type drive circuit including a
sampling transistor 3A and a drive transistor 3B, a retention
capacitor 3C, and the organic EL device 3D. The transistor 3A
(or the transistor 3B) corresponds to the TFT 12 in the above-
described embodiments and the like, and the organic EL
device 3D corresponds to the organic EL device 10A in the
above-described embodiments and the like.

[0185] A gate of the sampling transistor 3A is connected to
the scanning line WSL corresponding thereto, and one of a
source and a drain of the sampling transistor 3A is connected
to the signal line DTL corresponding thereto, and the other is
connected to a gate of the drive transistor 3B. A drain of the



US 2014/0077171 Al

drive transistor 3B is connected to the power supply line DSL
corresponding thereto, and a source of the drive transistor 3B
is connected to an anode of the organic EL device 3D. More-
over, a cathode of the organic EL device 3D is connected to a
ground wiring 3H. It is to be noted that the ground wiring 3H
is commonly provided for all pixels PXLC. The retention
capacitor 3C is disposed between the source and the gate of
the drive transistor 3B.

[0186] The sampling transistor 3A is brought into conduc-
tion based on the scanning signal (the selection pulse) sup-
plied from the scanning line WSL to sample a signal potential
ofan image signal supplied from the signal ling DTL and then
to retain the signal potential in the retention capacitor 3C. The
drive transistor 3B receives the supply of a current from the
power supply line DSL set to a predetermined first potential
(not illustrated) to supply a drive current to the organic EL
device 3D based on the signal potential retained in the reten-
tion capacitor 3C. The organic EL device 3D emits light with
luminance according to the signal potential of the image
signal by the drive current supplied from the drive transistor
3B.

[0187] Insucha circuit configuration, the sampling transis-
tor 3A is brought into conduction based on the scanning
signal (the selection pulse) supplied from the scanning line
WSL to sample the signal potential of the image signal sup-
plied from the signal line DTL and then to retain the signal
potential in the retention capacitor 3C. Moreover, a current is
supplied from the power supply line DSL set to the above-
described first potential to the drive transistor 3B, and a drive
current is supplied to the organic EL device 3D (each of
organic EL devices of red, green and blue) based on the signal
potential retained in the retention capacitor 3C. Then, each
organic EL device 3D emits light with luminance according
to the signal potential of the image signal based on the sup-
plied drive current. Thus, the display unit displays an image
based on the image signal.

APPLICATION EXAMPLES

[0188] Application examples to electronic apparatuses of
the organic EL display units (hereinafter referred to as “dis-
play units™) in the above-described first embodiment and the
like will be described below. Examples of the electronic appa-
ratuses include televisions, digital cameras, notebook pet-
sonal computers, portable terminal units such as cellular
phones, and video cameras. In other words, the above-de-
scribed display units are applicable to electronic apparatuses,
in any fields, displaying an image signal supplied from out-
side or an image signal produced inside as an image or a

picture.
[0189] (Module)
[0190] Any one of the above-described display units is

incorporated into various electronic apparatuses such as
Application Examples 1 to 6 which will be described later as
amodule as illustrated in F1G. 37. In the module, for example,
aregion 210 exposed from the second substrate 21 is provided
on a side of the first substrate 11, and an external connection
terminal (not illustrated) is formed in the exposed region 210
through extending the wiring of the horizontal selector 51, the
write scanner 52, and the power supply scanner 53. In the
external connection terminal, a flexible printed circuit (FPC)
220 for signal input and output may be provided.

Application Example 1

[0191] FIG. 38 illustrates an appearance of a television. The
television includes, for example, an image display screen
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section 300 including a front panel 310 and a filter glass 320,
and the image display screen section 300 corresponds to any
one of the above-described display units.

Application Example 2

[0192] FIGS. 39A and 39B illustrate an appearance of a
digital camera. The digital camera includes, for example, a
light-emitting section 410 for a flash, a display section 420, a
menu switch 430, and a shutter button 440, and the display
section 420 corresponds to any one of the above-described
display units.

Application Example 3

[0193] FIG. 40 illustrates an appearance of a notebook per-
sonal computer. The notebook personal computer includes,
for example, a main body 510, a keyboard 520 for operation
of inputting characters and the like, and a display section 530
for displaying an image, and the display section 530 corre-
sponds to any one of the above-described display units.

Application Example 4

[0194] FIG. 41 illustrates an appearance of a video camera.
The video camera includes, for example, a main body 610, a
lens 620 provided on a front surface of the main body 610 and
for shooting an image of an object, a shooting start/stop
switch 630, and a display section 640, and the display section
640 corresponds to any one of the above-described display
units.

Application Example 5

[0195] FIGS. 42A to 42G illustrate an appearance of a
cellular phone. The cellular phone has a configuration in
which, for example, a top-side enclosure 710 and a bottom-
side enclosure 720 are connected together through a connec-
tion section (hinge section) 730, and the cellular phone
includes a display 740, a sub-display 750, a picture light 760,
and a camera 770. The display 740 or the sub-display 750
corresponds to any one of the above-described display units.

Application Example 6

[0196] FIGS. 43A and 43B illustrate an appearance of a
smartphone. The smartphone includes, for example, a display
section 810 and a non-display section (enclosure) 820, and an
operation section 830. The operation section 830 may be
disposed on a front surface of the non-display section 820, as
illustrated in FIG. 43A, or may be disposed on a top surface of
the non-display section 820, as illustrated in FIG. 43B. The
display section 810 corresponds to any one of the above-
described display units.

[0197] Although the present disclosure is described refer-
ring to the embodiments, the modifications, and the applica-
tion examples, the disclosure is not limited thereto, and may
be variously modified. For example, in the above-described
embodiments and the like, the material and thickness of each
layer, the method and conditions of forming each layer are not
limited to those described in the above-described embodi-
ments and the like, and each layer may be made of any other
material with any other thickness by any other method under
any other conditions.

[0198] Moreover, in the above-described embodiments and
the like, the organic EL display unit performing color display
with use of sub-pixels of four colors R, G, B, and W is
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described as an example; however, the disclosure is not spe-
cifically limited to the organic EL display unit using sub-
pixels of four colors, and may be applied to an organic EL
display unit using sub-pixels of three colors R, G, and B. The
disclosure is applicable to any organic EL display unit includ-
ing a resin layer such as a color fitter layer and a light-
shielding layer in a counter substrate.

[0199] Further, in the above-described embodiments and
the like, the specific configuration of the organic EL device
10A is described; however, it is not necessary for the organic
EL device 10A to include all layers, and the organic EL device
10A may further include another layer. Moreover, in the
above-described embodiments and the like, the light-emitting
layer in the organic layer 17 is commonly formed for respec-
tive pixels; however, the light-emitting layer may be sepa-
rated for each sub-pixel, and one of light-emitting layers of
colors R, G, and B may be disposed in each sub-pixel.
[0200] Moreover, for example, in the above-described
embodiments and the like, the active matrix type display unit
is described; however, the disclosure is applicable to a passive
matrix type display unit. Further, the configuration of the
pixel drive circuit for active matrix drive is not limited to that
described in the above-described embodiments and the like,
and the pixel drive circuit may further include a capacitor or
atransistor, if necessary. In this case, in addition to the above-
described horizontal selector 51 and the above-described
write scanner 52, a necessary drive circuit may be further
included according to a modification of the pixel drive circuit.
[0201] Further, in the above-described embodiments and
the like, the top emission type organic EL display unit is
described as an example; however, the organic EL display
unit of the present disclosure is applicable to a bottom emis-
sion type organic EL display unit. In particular, for example,
in the case where the upper electrode is configured of a
high-resistance conductive film such as a transparent conduc-
tive film, the organic EL display unit of the disclosure is
suitably applicable.

[0202] It is to be noted that the technology is allowed to
have the following configurations.

[0203] (1) A display device comprising:

[0204] a first electrode, an organic layer including a light
emitting region, and a second electrode; and

[0205] a conductive layer electrically connected to the sec-
ond electrode and including an opening corresponding to the
light emitting region.

[0206] (2) The display device according to Item 1, wherein
aconductive film electrically connects the conductive layer to
the second electrode.

[0207] (3) The display device according to Claim 2,
wherein the conductive layer and at least a portion of the
conductive film are spaced apart from the second electrode.
[0208] (4) The display device according to Item 2, wherein
an adhesive sealing layer is formed between portions of the
conductive film and the second electrode.

[0209] (5) The display device according to Item 2, wherein
the conductive film is formed on a CF/BM layer including at
least one of a color filter and a black matrix.

[0210] (6) The display device according to Item 2, wherein
apillar is formed between the conductive film and conductive
layer, the pillar extending between the conductive layer and
the second electrode and being configured so that a portion of
the conductive film formed on a distal portion of the pillar
contacts the second electrode.
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[0211] (7) The display device according to Item 6, wherein
the pillar has elasticity.

[0212] (8) The display device according to Item 1, wherein
at least one color filter layer selected from a red color filter
layer, a green color filter layer, and a blue color filter layer is
formed in the opening.

[0213] (9) The display device according to Item 8, wherein
the conductive layer is a laminate film including an inorganic
light-shielding layer and a low-resistance layer, and at least a
portion of the color filter layer is formed to overlap an edge of
the low-resistance layer.

[0214] (10) The display device according to Item 9,
wherein a conductive film is formed on the color filter layer
and the low resistance layer.

[0215] (11) The display device according to Item 10, fur-
ther comprising an overcoat layer formed between the con-
ductive film and the color filter layer, and formed between the
low-resistance layer and the inorganic light-shielding layer.
[0216] (12) The display device according to Item 1,
wherein the conductive layer is a laminate film including an
inorganic light-shielding layer and a low-resistance layer.
[0217] (13) The display device according to Item 12,
wherein the inorganic light-shielding layer is selected from
the group consisting of a three-layer laminate film of SiN/a-
Si(amorphous silicon)/Mo and a four-layer laminate film of
MoO,/Mo/MoO,/Mo, where in either film the outer Mo layer
is closest to a low-resistance layer side.

[0218] (14) The display device according to Item 12,
wherein an electrical resistivity of the low-resistance layer is
lower than an electrical resistivity of the upper electrode.
[0219] (15) The display device according to Item 14,
wherein the low-resistance layer includes at least one inor-
ganic film having a lower resistivity than Mo.

[0220] (16) The display device according to Item 1, further
comprising a resin light-shielding layer disposed to cover an
inner wall in the opening of the conductive layer.

[0221] (17) The display device according to Item 16,
wherein the resin light-shielding layer is disposed to further
cover at least a portion of a surface of the conductive layer
facing the second electrode.

[0222] (18) A display device comprising:

[0223] afirstelectrode, an organic layer, and a second elec-
trode; and

[0224] aconductive layer electrically connected to the sec-

ond electrode and being spaced apart from the second elec-
trode.

[0225] (19) The display device according to Item 18,
wherein a conductive film electrically connects the conduc-
tive layer to the second electrode.

[0226] (21) The display device according to Item 19,
wherein the conductive layer and at least a portion of the
conductive film are spaced apart from the second electrode.
[0227] (21) The display device according to Item 19,
wherein an adhesive sealing layer is formed between portions
of the conductive film and the second electrode.

[0228] (22) The display device according to Item 19,
wherein the conductive film is formed on a CF/BM layer
including at least one of a color filter and a black matrix.
[0229] (23) The display device according to Item 19,
wherein a pillar is formed between the conductive film and
conductive layer, the pillar extending between the conductive
layer and the second electrode and being configured so that a
portion of the conductive film formed ona distal portion of the
pillar contacts the second electrode.
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[0230] (24) The display device according to Item 23,
wherein the pillar has elasticity.

[0231] (25) The display device according to Ttem 18,
wherein the conductive layer is a laminate film including an
inorganic light-shielding layer and a low-resistance layer.
[0232] (26) The display device according to Item 25, fur-
ther comprising an overcoat layer formed between the low-
resistance layer and the inorganic light-shielding layer.
[0233] (27) The display device according to Item 25,
wherein the inorganic light-shielding layer is selected from
the group consisting of a three-layer laminate film of SiN/a-
Si(amorphous silicon)/Mo and a four-layer laminate film of
MoO,/Mo/MoQ_ /Mo, where in either film the outer Mo layer
is closest to a low-resistance layer side.

[0234] (28) The display device according to Item 25,
wherein the electrical resistivity of the low-resistance layer is
lower than the electrical resistivity of the upper electrode.
[0235] (29) The display device according to Item 28,
wherein the low-resistance layer includes at least one inor-
ganic film having a lower resistivity than Mo.

[0236] (30) A display apparatus comprising:
[0237] adisplay device including
[0238] afirst electrode, an organic layer including a light

emitting region, and a second electrode, and

[0239] a conductive layer electrically connected to the
second electrode and including an opening correspond-
ing to the light emitting region.

[0240] (31) An electronic device comprising:
[0241] a display device including
[0242] afirstelectrode, an organic layer including a light

emitting region, and a second electrode, and
[0243] a conductive layer electrically connected to the sec-
ond electrode and including an opening corresponding to the
light emitting region.

[0244] (32) A method of manufacturing a display device,

the method comprising:
[0245] forming a first electrode, an organic layer including
a light emitting region, and a second electrode; and
[0246] forming a conductive layer electrically connected to
the second electrode and including an opening corresponding
to the light emitting region.
[0247] Further, it is to be noted that the technology is
allowed to have the following configurations.

[0248] (1) An organic electroluminescence display unit
including:
[0249] a device substrate including a first electrode, an

organic layer including an organic electroluminescence layer,
and a second electrode in this order on a first substrate; and
[0250] a counter substrate disposed to face the device sub-
strate with a sealing layer in between, the counter substrate
including

[0251] aninorganic light-shielding layer disposed on a sec-
ond substrate, and

[0252] a conductive layer laminated on the inorganic light-
shielding layer, the conductive layer being electrically con-
nected to the second electrode of the device substrate, and
being lower in resistance than the second electrode.

[0253] (2) The organic electroluminescence display unit
according to (1), in which the inorganic light-shielding layer
includes a laminate of a plurality of inorganic films.

[0254] (3) The organic electroluminescence display unit
according to (1), further including:

[0255] a plurality of openings penetrating through the inor-
ganic light-shielding layer and the conductive layer; and
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[0256] a color filter layer provided in each of the openings.
[0257] (4) The organic electroluminescence display unit
according to (3), in which the color filter layer is disposed to
be filled in each of the openings and to overlap an edge of the
conductive layer.

[0258] (5) The organic electroluminescence display unit
according to (3) or (4), further including a resin light-shield-
ing layer disposed to cover an inner wall of each of the
openings.

[0259] (6) The organic electroluminescence display unit
according to any one of (1) to (5). further including a conduc-
tive member disposed between the conductive layer and the
second electrode.

[0260] (7) The organic electroluminescence display unit
according to (6), in which the conductive member is one ofa
columnar member and a spherical member, the columnar
member having conductivity at least on a surface thereof, and
the spherical member having conductivity at least on a sur-
face thereof.

[0261] (8) The organic electroluminescence display unit
according to (6), in which

[0262] the conductive member includes

[0263] a filter laminate section including one or more color
filters laminated on the conductive layer, and

[0264] a conductive film covering the filter laminate sec-
tion.
[0265] (9) The organic electroluminescence display unit

according to (6), in which the conductive member includes
[0266] a filter laminate section including one or more color
filters laminated on the conductive layer,

[0267] a columnar member disposed on the filter laminate
section, and
[0268] aconductive film covering the filter laminate section

and the columnar member.

[0269] (10) The organic electroluminescence display unit
according to any one of (1) to (9), in which the sealing layer
is made of a conductive resin.

[0270] (11) The organic electroluminescence display unit
according to any one of (1) to (9), in which

[0271] thesealing layerhas a gap in an outer region thereof,
and
[0272] alight-shielding layer is disposed in a region facing

the outer region of the sealing layer.

[0273] (12) A method of manufacturing an organic elec-
troluminescence display unit, the method including:

[0274] forming a device substrate, the device substrate
including a first electrode, an organic layer including an
organic electroluminescence layer, and a second electrode in
this order on a first substrate;

[0275] forming a counter substrate, in which forming the
counter substrate includes forming an inorganic light-shield-
ing layer and a conductive layer in this order on a second
substrate, the conductive layer being electrically connected to
the second electrode of the device substrate, and being lower
in resistance than the second electrode; and

[0276] bonding the counter substrate onto the device sub-
strate with a sealing layer in between.

[0277] (13) The method of manufacturing the organic elec-
troluminescence display unit according to (12), in which
forming the counter substrate includes successively forming
a plurality of inorganic films and the conductive layer on the
second substrate, the plurality of inorganic films configuring
the inorganic light-shielding layer.
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[0278] (14) The method of manufacturing the organic elec-
troluminescence display unit according to (12) or (13), fur-
ther including:

[0279] forming a plurality of openings to penetrate through
the inorganic light-shielding layer and the conductive layer;
and

[0280] forming a color filter layer in each of the openings,
[0281] in which forming the plurality of openings and
forming the color filter layer are performed after forming the
inorganic light-shielding layer and the conductive layer.
[0282] (15) The method of manufacturing the organic elec-
troluminescence display unit according to (14), in which
forming the plurality of openings includes collectively
removing a selective region of a laminate film including the
organic light-shielding layer and the conductive layer.
[0283] (16) The method of manufacturing the organic elec-
troluminescence display unit according to (13), in which
bonding the counter substrate includes pressure-bonding the
device substrate and the counter substrate together with use of
a resin material, an amount of the resin material being
approximately 120% or less with respect to a sealing volume
between the device substrate and the counter substrate.

[0284] (17) An organic electroluminescence display unit
including:
[0285] a device substrate including a first electrode, an

organic layer including an organic electroluminescence layer,
and a second electrode in this order on a first substrate; and
[0286] a counter substrate disposed to face the device sub-
strate with a sealing layer in between, the counter substrate
including

[0287] a resin light-shielding layer disposed on a second
substrate,
[0288] a protective layer covering at least the resin light-

shielding layer, and

[0289] a conductive layer disposed in a region facing the
resin light-shielding layer on the protective layer, the conduc-
tive layer being electrically connected to the second electrode
of the device substrate, and being lower in resistance than the
second electrode.

[0290] (18) A method of manufacturing an organic elec-
troluminescence display unit, the method including:

[0291] forming a device substrate, the device substrate
including a first electrode, an organic layer including an
organic electroluminescence layer, and a second electrode in
this order on a first substrate;

[0292] forming a counter substrate, in which forming the
counter substrate includes forming a resin light-shielding
layer, a protective layer, and a conductive layer in this order
on a second substrate, the protective layer covering atleast the
resin light-shielding layer, and the conductive layer being
disposed in a region facing the resin light-shielding layer,
being electrically connected to the second electrode of the
device substrate, and being lower in resistance than the sec-
ond electrode; and

[0293] bonding the counter substrate onto the device sub-
strate with a sealing layer in between.

[0294] (19) A color filter substrate including:

[0295] aninorganic light-shielding layer disposed on a sub-
strate;

[0296] a conductive layer laminated on the inorganic light-
shielding layer;

[0297] aplurality of openings penetrating through the inor-

ganic light-shielding layer and the conductive layer; and
[0298] acolor filter layer disposed in each of the openings.
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[0299] (20) A color filter substrate including:
[0300] aresinlight-shielding layer disposed on a substrate;
[0301] aplurality of openings penetrating through the resin

light-shielding layer;

[0302] acolor filter layer disposed in each of the openings;
[0303] a protective layer covering the resin light-shielding
layer and the color filter layer; and

[0304] a conductive layer disposed in a region facing the
resin light-shielding layer on the protective layer.

[0305] Tt should be understood that various changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without depart-
ing from the spirit and scope of the present subject matter and
without diminishing its intended advantages. It is therefore
intended that such changes and modifications be covered by
the appended claims.

1. A display device comprising:

a first electrode, an organic layer including a light emitting

region, and a second electrode; and

a conductive layer electrically connected to the second

electrode and including an opening corresponding to the
light emitting region.

2. The display device according to claim 1, wherein a
conductive film electrically connects the conductive layer to
the second electrode.

3. The display device according to claim 2, wherein the
conductive layer and at least a portion of the conductive film
are spaced apart from the second electrode.

4. The display device according to claim 2, wherein an
adhesive sealing layer is formed between portions of the
conductive film and the second electrode.

5. The display device according to claim 2, wherein the
conductive film is formed on a CF/BM layer including at least
one of a color filter and a black matrix.

6. The display device according to claim 2, wherein a pillar
is formed between the conductive film and conductive layer,
the pillar extending between the conductive layer and the
second electrode and being configured so that a portion of the
conductive film formed on a distal portion of the pillar con-
tacts the second electrode.

7. The display device according to claim 6, wherein the
pillar has elasticity.

8. The display device according to claim 1, wherein at least
one color filter layer selected from a red color filter layer, a
green color filter layer, and a blue color filter layer is formed
in the opening.

9. The display device according to claim 8, wherein the
conductive layer is a laminate film including an inorganic
light-shielding layer and a low-resistance layer, and at least a
portion of the color filter layer is formed to overlap an edge of
the low-resistance layer.

10. The display device according to claim 9, wherein a
conductive film is formed on the color filter layer and the low
resistance layer.

11. The display device according to claim 10, further com-
prising an overcoat layer formed between the conductive film
and the color filter layer, and formed between the low-resis-
tance layer and the inorganic light-shielding layer.

12. The display device according to claim 1, wherein the
conductive layer is a laminate film including an inorganic
light-shielding layer and a low-resistance layer.
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13. The display device according to claim 12, wherein the
inorganic light-shielding layer is selected from the group
consisting of a three-layer laminate film of SiN/a-Si(amor-
phous silicon)/Mo and a four-layer laminate film of MoO,/
Mo/MoO,/Mo, where in either film the outer Mo layer is
closest to a low-resistance layer side.

14. The display device according to claim 12, wherein an
electrical resistivity of the low-resistance layer is lower than
an electrical resistivity of the upper electrode.

15. The display device according to claim 14, wherein the
low-resistance layer includes at least one inorganic film hav-
ing a lower resistivity than Mo.

16. The display device according to claim 1, further com-
prising aresin light-shielding layer disposed to cover an inner
wall in the opening of the conductive layer.

17. The display device according to claim 16, wherein the
resin light-shielding layer is disposed to further cover at least
a portion of a surface of the conductive layer facing the
second electrode.
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18. A display apparatus comprising:
a display device including
a first electrode, an organic layer including a light emit-
ting region, and a second electrode, and
a conductive layer electrically connected to the second
electrode and including an opening corresponding to
the light emitting region.
19. An electronic device comprising:
a display device including
a first electrode, an organic layer including a light emit-
ting region, and a second electrode, and
a conductive layer electrically connected to the second
electrode and including an opening corresponding to
the light emitting region.
20. A method of manufacturing a display device, the
method comprising:
forming a first electrode, an organic layer including a light
emitting region, and a second electrode; and
forming a conductive layer electrically connected to the
second electrode and including an opening correspond-
ing to the light emitting region.
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