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(57) ABSTRACT

A display unit includes a substrate, a first electrode, a second
electrode, an organic layer, and an auxiliary electrically-
conductive layer. The substrate includes a pixel region
including a plurality of pixels and a peripheral region
outside the pixel region. The first electrode is provided for
each of the plurality of pixels in the pixel region on the
substrate. The second electrode is opposed to the first
electrode, and is provided common for the plurality of
pixels. The organic layer is provided between the second
electrode and the first electrode, and includes a light-emit-
ting layer. The auxiliary electrically-conductive layer
includes an organic electrically-conductive material, and the
auxiliary electrically-conductive layer is disposed in the
pixel region on the substrate and is electrically coupled to
the second electrode.
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DISPLAY UNIT

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese
Priority Patent Application JP 2018-089884 filed on May 8,
2018, the entire contents of which are incorporated herein by
reference.

BACKGROUND

[0002] The technology relates to a display unit using an
organic electroluminescence (EL) element.

[0003] The organic EL element includes, between a first
electrode and a second electrode, an organic layer including
a light-emitting layer. For example, reference is made to
Japanese Unexamined Patent Application Publication Nos.
2004-207217 and 2013-196919. In a display unit using the
organic EL element, for example, the first electrode, the
organic layer, and the second electrode are provided in this
order on a driving substrate including a thin film transistor
(TFT). In the display unit of a top-emission type, light
generated by the light-emitting layer is extracted from side
of the second electrode. Hence, the second electrode has
light transmissivity with respect to light in a wavelength
region generated by the light-emitting layer, e.g., light in a
visible region. For example, the second electrode includes
an inorganic transparent electrically-conductive material.

SUMMARY

[0004] The display unit using such an organic EL element
is requested to reduce resistance of a second electrode.
[0005] It is desirable to provide a display unit that makes
it possible to reduce resistance of a second electrode.
[0006] A display unit according to an embodiment of the
disclosure includes a substrate, a first electrode, a second
electrode, an organic layer, and an auxiliary electrically-
conductive layer. The substrate includes a pixel region
including a plurality of pixels and a peripheral region
outside the pixel region. The first electrode is provided for
each of the plurality of pixels in the pixel region on the
substrate. The second electrode is opposed to the first
electrode, and is provided common for the plurality of
pixels. The organic layer is provided between the second
electrode and the first electrode, and includes a light-emit-
ting layer. The auxiliary electrically-conductive layer
includes an organic electrically-conductive material, and the
auxiliary electrically-conductive layer is disposed in the
pixel region on the substrate and is electrically coupled to
the second electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The accompanying drawings are included to pro-
vide a further understanding of the disclosure, and are
incorporated in and constitute a part of this specification.
The drawings illustrate example embodiments and, together
with the specification, serve to explain the principles of the
technology.

[0008] FIG. 1 is a schematic plan view of an overall
configuration of a display unit according to one example
embodiment of the disclosure.

[0009] FIG. 2 is a schematic plan view of an example of
a configuration of a pixel region illustrated in FIG. 1.
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[0010] FIG. 3 is a schematic view of a cross-sectional
configuration taken along line III-ITI' illustrated in FIG. 2.
[0011] FIG. 4 is a schematic cross-sectional view of
another example of an auxiliary electrically-conductive sec-
tion illustrated in FIG. 3.

[0012] FIG. 5 is a schematic cross-sectional view of yet
another example of the auxiliary electrically-conductive
section illustrated in FIG. 3.

[0013] FIG. 6is a block diagram illustrating an example of
a functional configuration of the display unit illustrated in
FIG. 1.

[0014] FIG. 7 is an equivalent circuit diagram illustrating
an example of a configuration of a pixel circuit illustrated in
FIG. 6.

[0015] FIG. 8Ais a schematic cross-sectional view of one
process of a method of manufacturing the display unit
illustrated in FIG. 3.

[0016] FIG. 8B is a schematic cross-sectional view of a
process subsequent to FIG. 8A.

[0017] FIG. 8C is a schematic cross-sectional view of a
process subsequent to FIG. 8B.

[0018] FIG. 8D is a schematic cross-sectional view of a
process subsequent to FIG. 8C.

[0019] FIG. 8E is a schematic cross-sectional view of a
process subsequent to FIG. 8D.

[0020] FIG. 9A is a schematic cross-sectional view of
another example of one process of the method of manufac-
turing the display unit illustrated in FIG. 3.

[0021] FIG. 9B is a schematic cross-sectional view of a
process subsequent to FIG. 9A.

[0022] FIG. 9C is a schematic cross-sectional view of a
process subsequent to FIG. 9B.

[0023] FIG. 10A is a schematic cross-sectional view of yet
another example of one process of the method of manufac-
turing the display unit illustrated in FIG. 3.

[0024] FIG. 10B is a schematic cross-sectional view of a
process subsequent to FIG. 10A.

[0025] FIG. 11 is a schematic cross-sectional view of
another example of the process subsequent to FIG. 10A.
[0026] FIG. 12 is a schematic cross-sectional view of a
configuration of a main part of a display unit according to
Comparative Example 1.

[0027] FIG. 13 is a schematic cross-sectional view of a
configuration of a main part of a display unit according to
Comparative Example 2.

[0028] FIG. 14 is a schematic cross-sectional view of a
configuration of a main part of a display unit according to
Comparative Example 3.

[0029] FIG. 15 is a schematic cross-sectional view of a
configuration of a main part of a display unit according to
Modification Example 1.

[0030] FIG. 16 is a schematic cross-sectional view of a
configuration of a main part of a display unit according to
Modification Example 2.

[0031] FIG. 17 is schematic cross-sectional view of a
configuration of a main part of a display unit according to
one example embodiment of the disclosure.

[0032] FIG. 18 is a block diagram illustrating a configu-
ration of an electronic apparatus.

DETAILED DESCRIPTION

[0033] Some example embodiments of the technology are
described below in detail with reference to the accompany-
ing drawings.
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[0034] Tt is to be noted that the following description is
directed to illustrative examples of the technology and not to
be construed as limiting to the technology. Factors includ-
ing, without limitation, numerical values, shapes, materials,
components, positions of the components, and how the
components are coupled to each other are illustrative only
and not to be construed as limiting to the technology.
Further, elements in the following example embodiments
which are not recited in a most-generic independent claim of
the technology are optional and may be provided on an
as-needed basis. The drawings are schematic and are not
intended to be drawn to scale. It is to be noted that the like
elements are denoted with the same reference numerals, and
any redundant description thereof will not be described in
detail. It is to be noted that the description is given in the
following order.

[0035] 1. First Example Embodiment (A display unit
including an auxiliary electrically-conductive layer in a
pixel region)

[0036] 2. Modification Example 1 (An example of the
auxiliary electrically-conductive layer not coupled to wiring
lines)

[0037] 3. Modification Example 2 (An example of the

auxiliary electrically-conductive layer provided on a second
electrode)

[0038] 4. Modification Example 3 (An example of the
auxiliary electrically-conductive layer including an organic
transparent electrically-conductive material)

[0039] 5. Second Example Embodiment (A display unit of
a bottom emission type)

[0040] 6. Application Example (An example of an elec-
tronic apparatus)

1. First Example Embodiment

[Basic Configuration]

[0041] FIG. 1 schematically illustrates an overall configu-
ration of a display unit, i.e., a display unit 1 according to a
first example embodiment of the disclosure. The display unit
1 may be, for example, an organic EL display including
organic electroluminescence (EL) elements. The display
unit 1 may be of a top-emission type that outputs light of any
of red (R), green (G), and blue (B) from a top face. The
display unit 1 may have a pixel region 110A in the middle
and a peripheral region 110B outside the pixel region 110A.
The pixel region 110A may have a quadrangular shape, for
example. The peripheral region 110B may have a bezel
shape surrounding the pixel region 110A.

[0042] FIG. 2 illustrates an example of a planar configu-
ration of the pixel region 110A. The pixel region 110A may
include a plurality of pixels pr, pg, and pb that are arranged
two-dimensionally. An image may be displayed on the pixel
region 110A by an active-matrix scheme on the basis of an
externally received image signal, for example. The pixels pr,
pg, and pb may each correspond to, for example, a sub-pixel,
and a set of the pixels pr, pg, and pb may configure one pixel,
i.e., a pixel Pix. In the display unit 1, the pixel region 110A
may include an auxiliary electrically-conductive section C
together with the pixels Pix. The auxiliary electrically-
conductive section C may be disposed at a position not
overlaid on the pixels Pix in plan view, i.e., in X-Y plan view
illustrated in FIG. 2.

[0043] The pixels pr, pg, and pb may each have a surface,
for example, in a rectangular shape, and may be disposed in
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stripes as a whole. Pixels that emit light of the same color
may be aligned in a direction (i.e., a column direction in
FIG. 2) along a long side of the rectangular shape of each of
the pixels pr, pg, and pb. The pixels pr may display a red (R)
color. The pixels pg may display a green (G) color. The
pixels pb may display a blue (B) color. For example, the
auxiliary electrically-conductive section C may be provided,
in a band-like shape extending in the column direction,
between corresponding adjacent (two) columns of the pixels
Pix, or in a specific but non-limiting example, between a
corresponding column of the pixels pb and a corresponding
column of the pixels pr. A plurality of auxiliary electrically-
conductive sections C, for example may be provided in the
pixel region 110A. In the pixel region 110A, the auxiliary
electrically-conductive sections C having the band-like
shape may be disposed in parallel with one another, for
example. In other words, the auxiliary electrically-conduc-
tive sections C may be disposed in stripes.

[0044] FIG. 3 illustrates a cross-sectional configuration
taken along line III-ITI" illustrated in FIG. 2.

[0045] The display unit 1 may include organic EL ele-
ments 20R, 20G, and 20B in the pixel region 110A. The
organic EL elements 20R, 20G, and 20B may be sealed
between a driving substrate 10 and a counter substrate 30
that are opposed to each other. The pixels pr, pg, and pb may
respectively include the organic EL elements 20R, 20G, and
20B. The display unit 1 may include an interlayer insulating
film 11, a wiring layer 12, and a planarizing film 13 in this
order on the driving substrate 10. Each of the organic EL
elements 20R, 20G, and 20B may be provided on the
planarizing film 13, and may include the first electrode 21,
corresponding one of organic layers 22R, 22G, and 22B each
including a light-emitting layer, and the second electrode 23
in this order from the planarizing film 13. A partition wall 24
may be provided between the first electrode 21 and the
second electrode 23, and the partition wall 24 may have
openings serving as light emission regions of the organic EL
elements 20R, 20G, and 20B. For example, a protective film
25 may be provided on the organic EL elements 20R, 20G,
and 20B, and the counter substrate 30 may be joined onto the
sealing layer 31 provided on the protective film 25.

[0046] The driving substrate 10 may include, for example,
a substrate, and a TFT provided on the substrate. The
substrate may include, for example, glass. The substrate may
include, for example, quartz, silicon, or a resin material, or
may be a metal plate. Non-limiting example of the resin
material may include polyethylene terephthalate (PET),
polyimide (PI), polycarbonate (PC), and polyethylene naph-
thalate (PEN).

[0047] The TFT may correspond to a driving transistor Trl
and a switching transistor Tr2 of a pixel circuit 140
described later illustrated in FIG. 7, which is described later.
The TFT may be provided for each of the pixels pr, pg, and
pb. The TFT may include, for example, a semiconductor
layer, a gate insulating film, and a gate electrode in this order
in a selective region on the substrate. For example, an oxide
semiconductor material may be used for the semiconductor
layer. In this example, the TFT may each have, but not
limited to, a so-called top-gate structure. In an alternative
embodiment, however, the TFT may have a so-called bot-
tom-gate structure. The semiconductor layer may include a
silicon-based semiconductor such as amorphous silicon,
polycrystalline silicon (also called polysilicon), or microc-
rystalline silicon.
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[0048] The interlayer insulating film 11 provided on the
driving substrate 10 may cover, for example, the semicon-
ductor layer, the gate insulating film, and the gate electrode
of the TFT. The wiring layer 12 including a plurality of
wiring lines may be provided on the interlayer insulating
film 11. The wiring layer 12 may include the wiring lines
each provided for corresponding one of the pixels pr, pg, and
pb. Each of the wiring lines may be electrically coupled to
corresponding one of the TFTs, i.e., the driving substrate 10
via corresponding one of contact holes provided in the
interlayer insulating film 11.

[0049] The interlayer insulating film 11 may include an
inorganic insulating material or an organic insulating mate-
rial. Non-limiting examples of the inorganic insulating
material may include silicon oxide (SiO,) and silicon nitride
(SiN). Non-limiting examples of the organic insulating
material may include resin materials such as polyimide. The
interlayer insulating film 11 may be configured by a single
layer, or may be configured by a stacked film of the
inorganic insulating material and the organic insulating
material, for example. The wiring lines of the wiring layer
12 may include, for example, an electrically-conductive
metal material.

[0050] The planarizing film 13 may be provided across an
entire surface of the driving substrate 10 to cover the wiring
layer 12. The planarizing film 13 may be configured by
stacking of an inorganic insulating film and an organic
insulating film in this order from side of the driving substrate
10, for example. The inorganic insulating film may be, for
example, a silicon oxide (Si0,) film having a thickness of
200 nm. Alternatively, the inorganic insulating film may be,
for example, a silicon nitride (SiN) film, a silicon oxynitride
(SiON) film, or a stacked film thereof. The organic insulat-
ing film may be, for example, a polyimide resin film. The
polyimide resin film may have a thickness of 3000 nm, for
example. Alternatively, the organic insulating film may
include, for example, an epoxy resin, a novolac resin, or an
acrylic resin.

[0051] The organic EL element 20R may include the first
electrode 21, the organic layer 22R, and the second electrode
23 in this order on the planarizing film 13. The organic EL
element 20G may include the first electrode 21, the organic
layer 22@G, and the second electrode 23 in this order on the
planarizing film 13. The organic EL element 20B may
include the first electrode 21, the organic layer 22B, and the
second electrode 23 in this order on the planarizing film 13.
The first electrodes 21 of the organic EL elements 20R, 20G,
and 20B may be provided separately and respectively for the
pixels pr, pg, and pb. The second electrode 23 may be
provided common for all the pixels pr, pg, and pb. Light-
emitting layers of the organic layers 22R, 22G, and 22B may
be provided separately and respectively for the pixels pr, pg,
and pb, for example.

[0052] The first electrodes 21 may each be, for example,
a reflective electrode serving as an anode. Each of the first
electrodes 21 provided in corresponding one of the pixels pr,
pg, and pb may be electrically coupled to corresponding one
of TFTs of the driving substrate 10 via corresponding one of
the wiring lines of the wiring layer 12. An end of each of the
first electrodes 21 may be covered with the partition wall 24.
[0053] Non-limiting examples of a constituent material of
the first electrode 21 may include a simple substance and an
alloy of a metal element such as aluminum (Al), chromium,
gold (Au), platinum (Pt), nickel (Ni), copper (Cu), tungsten,
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and silver (Ag). Alternatively, the first electrode 21 may
include a stacked film of a metal film and a transparent
electrically-conductive film including an electrically-con-
ductive material having visible-light transmissivity. The
metal film may include a simple substance or an alloy of any
of the above-described metal elements. Non-limiting
examples of the transparent electrically-conductive material
included in the transparent electrically-conductive film may
include indium-tin oxide (ITO), indium-zinc oxide (IZ0),
and a zinc oxide (ZnO)-based material. Non-limiting
examples of the zinc oxide-based material may include
aluminum (Al)-doped zinc oxide (AZO) and gallium-doped
zine oxide (GZO). The first electrode 21 may have, for
example, a thickness of 100 nm to 1000 nm both inclusive.

[0054] The auxiliary electrically-conductive section C
may include, for example, the auxiliary electrically-conduc-
tive layer 26 and the second electrode 23 in this order on the
planarizing film 13. In other words, the pixels pr, pg, and pb
may respectively include the organic EL elements 20R, 20G,
and 20B, and the auxiliary electrically-conductive section C
may include the auxiliary electrically-conductive layer 26
and the second electrode 23. In the auxiliary electrically-
conductive section C, for example, a top surface of the
auxiliary electrically-conductive layer 26 may be in contact
with the second electrode 23 to electrically couple the
auxiliary electrically-conductive layer 26 to the second
electrode 23. In other words, a current may flow through the
second electrode 23 and the auxiliary electrically-conduc-
tive layer 26 in the pixel region 110A. This allows for
reduction in resistance of the second electrode 23. In the
present example embodiment, the auxiliary electrically-
conductive layer 26 may include an organic electrically-
conductive material. This makes it easier to increase a
thickness of the auxiliary electrically-conductive layer 26,
which makes it possible to effectively reduce the resistance
of the second electrode 23. Further, this makes it possible to
form the auxiliary electrically-conductive layer 26 having a
large thickness in a short time by means of a printing
method, for example. For example, in a case where the
wiring lines are formed with use of a metal material,
processes such as masking using a photoresist, etching, and
resist stripping are necessary after forming a film of the
metal material by means of a method such as a sputtering
method. In contrast, using the printing method makes it
possible to significantly reduce the number of processes.
Alternatively, the auxiliary electrically-conductive layer 26
may be formed by means of a photolithography method. In
this case, the auxiliary electrically-conductive layer 26 may
be formed with use of an organic photosensitive electrically-
conductive material, for example.

[0055] The auxiliary electrically-conductive layer 26 may
include, for example, an electrically-conductive resin mate-
rial. In a specific but non-limiting example, the auxiliary
electrically-conductive layer 26 may include, for example,
an electrically-conductive polymeric material having an
aromatic ring. Non-limiting examples of the electrically-
conductive polymeric material having an aromatic ring may
include polythiophene and polyaniline. Alternative
examples of the electrically-conductive resin material may
include a low electrically-conductive resin material contain-
ing an inorganic electrically-conductive material. The aux-
iliary electrically-conductive layer 26 may have a thickness
of 500 nm to 10 um, for example.



US 2019/0348488 A1l

[0056] The auxiliary electrically-conductive section C
may have a contact hole of the planarizing film 13, and a
bottom surface of the auxiliary electrically-conductive layer
26 may be in contact with a wiring line 12W of the wiring
layer 12 via the contact hole of the planarizing film 13. The
wiring line 12W may be coupled to, for example, a cathode
contact section provided in the peripheral region 110B
illustrated in FIG. 1. The cathode contact section may be
coupled to a ground potential (GND), for example, as
illustrated in FIG. 7, which is described later.

[0057] FIGS. 4 and 5 each illustrate another configuration
of the auxiliary electrically-conductive section C. In the
auxiliary electrically-conductive section C, the first elec-
trode 21 may be provided between the auxiliary electrically-
conductive layer 26 and the wiring line 12W. In other words,
the auxiliary electrically-conductive layer 26 may be elec-
trically coupled to the wiring line 12W via the first electrode
21. The auxiliary electrically-conductive layer 26 may be
provided on the partition wall 24, and the auxiliary electri-
cally-conductive layer 26 may be in contact with the first
electrode 21 in an opening of the partition wall 24, as
illustrated in FIG. 5.

[0058] The partition wall 24 provided on the first elec-
trodes 21 and on the auxiliary electrically-conductive layer
26 may have openings that cause middle portions of the first
electrodes 21 and the auxiliary electrically-conductive layer
26 to be exposed. The partition wall 24 may ensure insula-
tion between the first electrode 21 of each of the organic EL
elements 20R, 20G, and 20B and the second electrode 23,
and may separate the adjacent pixels pr, pg, and pb from one
another. Further, in a manufacturing process, the partition
wall 24 may serve as a partition in forming the organic layers
22R, 22G, and 22B by means of a printing method. The
partition wall 24 may include, for example, a resin material.
Specific but non-limiting examples of the resin material of
the partition wall 24 may include photosensitive resins such
as an acrylic resin, a polyimide resin, a fluorine resin, a
silicone resin, a fluorine polymer, a silicone polymer, a
novolac resin, an epoxy resin, and a norbornene resin.
Alternatively, the partition wall 24 may include any of these
resin materials containing a pigment dispersed therein. The
partition wall 24 may have a height of 0.1 pm to 5 um, for
example.

[0059] Each of the organic layers 22R, 22G, and 22B
provided between the first electrode 21 and the second
electrode 23 may include, for example, a hole injection
layer, a hole transport layer, the light-emitting layer, an
electron transport layer, and an electron injection layer in
this order from a position closer to the first electrode 21. At
least the light-emitting layers of the organic layer 22R, 22G,
and 22B may be formed by means of a printing method, for
example, as described later. The organic layers 22R, 22G,
and 22B may include, for example, light-emitting layers of
different colors. For example, the light-emitting layer of the
organic layer 22R, the light-emitting layer of the organic
layer 22G, and the light-emitting layer of the organic layer
22B may respectively generate a red color, a green color, and
a blue color. The hole injection layers of the organic layers
22R, 22G, and 22B may have the same configuration. The
hole transport layers of the organic layers 22R, 22@G, and
22B may have the same configuration. The electron trans-
port layers of the organic layers 22R, 22G, and 22B may
have the same configuration. The electron injection layers of
the organic layers 22R, 22G, and 22B may have the same
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configuration. The hole injection layer, the hole transport
layer, the electron transport layer, and the electron injection
layer may be provided common for the pixels pr, pg, and pb.
[0060] The hole injection layer may suppress or prevent
leakage. The hole injection layer may include hexaazatri-
phenylene (HAT), for example. The hole injection layer may
have a thickness of 1 nm to 20 nm, for example. The hole
transport layer may include N,N'-di(1-naphthyl)-N,N'-di-
phenyl-[1,1"-biphenyl]-4,4'-diamine (a-NPD), for example.
The hole transport layer may have a thickness of 15 nm to
100 nm, for exanmple.

[0061] The light-emitting layer may be configured to emit
light of a predetermined color by recombination of holes and
electrons. The light-emitting layer may have a thickness of
5 nm to 50 nm, for example. The light-emitting layer of the
organic layer 22R may include rubrene doped with a pyr-
romethene boron complex, for example. In this situation,
rubrene may be used as a host material. The light-emitting
layer of the organic layer 22G may include tris(8-hydroxy-
quinolinato)aluminum (Alg3), for example. The light-emit-
ting layer of the organic layer 22B may include 9,10-di(2-
naphthyl)anthracene (ADN) doped with a diamino-chrysene
derivative, for example. In this situation, ADN may serve as
a host material, and the diamino-chrysene derivative may
serve as a dopant material. ADN may be deposited into a
thickness of 20 nm, for example, on the hole transport layer.
The diamino-chrysene derivative may be doped at a rate of
5% relative to a film thickness.

[0062] The electron transport layer may include 2,9-dim-
ethyl-4,7-diphenyl-1,10-phenanthroline (BCP). The electron
transport layer may have a thickness of 15 nm to 200 nm, for
example. The electron injection layer may include lithium
fluoride (LiF), for example. The electron injection layer may
have a thickness of 15 nm to 270 nm, for example.

[0063] The second electrode 23 opposed to the first elec-
trode with the organic layer 22R, 22G, and 22B in between
may serve as a cathode, for example. The second electrode
23 may be provided across the entire pixel region 110A to
serve as a common electrode for all the pixels Pix. The
second electrode 23 may have light transmissivity with
respect to light in wavelength regions generated by the
organic layers 22R, 22G, and 22B, i.e., light in a red
wavelength region, light in a green wavelength region, and
light in a blue wavelength region. The second electrode 23
may be configured by a transparent electrically-conductive
film, for example. Non-limiting examples of a material of
the transparent electrically-conductive film may include
indium tin oxide (ITO), indium zinc oxide (IZO), and a zinc
oxide (ZnO)-based material. Non-limiting example of the
zinc oxide-based material may include aluminum (Al)-
doped zinc oxide (AZO) and gallium (Ga)-doped zinc oxide
(GZ0). The second electrode 23 may have, for example, a
thickness of 1 nm to 10 um, and the thickness may be
determined in view of electrical conductivity and visible-
light transmissivity. Alternatively, the second electrode 23
may include an alloy of magnesium and silver (Mg—Ag
alloy).

[0064] The protective film 25 may cover the second elec-
trode 23. The protective film 25 may include silicon nitride,
for example. The protective film 25 may serve as a protec-
tive film to suppress or prevent moisture ingress into the
organic EL elements 20R, 20G, and 20B and suppress or
prevent variation in characteristics such as light emission
efficiency of the organic EL elements 20R, 20G, and 20B.
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[0065] The sealing layer 31 may join the protective film 25
and the counter substrate 30 together and seal the organic EL
elements 20R, 20G, and 20B. Non-limiting examples of a
material of the sealing layer 31 may include an acrylic resin,
a polyimide resin, a fluorine resin, a silicone resin, a fluorine
polymer, a silicone polymer, a novolac resin, an epoxy resin,
and a norbornene resin. In an alternative example, the
sealing layer 31 may include any of these resin materials
containing a pigment dispersed therein.

[0066] The counter substrate 30 together with the sealing
layer 31 may seal the organic EL elements 20R, 20G, and
20B. The counter substrate 30 may include, for example, a
material having light transmissivity with respect to light in
the wavelength regions generated by the organic layers 22R,
22G, and 22B. The counter substrate 30 may include, for
example, a material such as transparent glass and transparent
plastic.

[0067] The counter substrate 30 may include a color filter
layer. The color filter layer may include, for example, a red
filter, a green filter, and a blue filter. The color filter layer
may be provided on one surface, e.g., a surface on side of the
sealing layer 31, of the counter substrate 30, for example.
The red filter, the green filter, and the blue filter may be
respectively disposed in a region opposed to the pixel pr, a
region opposed to the pixel pg, and a region opposed to the
pixel pb. The red filter, the green filter, and the blue filter
may each include a resin containing a pigment mixed
therein.

[0068] A black matrix layer may be provided in a region
between the red filter, the green filter, and the blue filter
described above, i.e., in a region between pixels. The black
matrix layer may be configured by a resin film containing a
black colorant mixed therein, or a thin film filter utilizing
interference of a thin film, for example. The thin-film filter
may include, for example, one or more stacked thin films
including metal, metal nitride, or metal oxide. The thin-film
filter may attenuate light through interference of the thin
films. Specific but non-limiting examples of the thin film
filter may include a filter in which chromium (Cr) and
chromium(III) oxide (Cr,0,) are stacked alternately.

[Overall Configuration]

[0069] FIG. 6isa block diagram illustrating an example of
a functional configuration of the display unit 1. The display
unit 1 may include the driving substrate 10 including the
pixel region 110A and the peripheral region 110B, as
described above. The pixels pr, pg, and pb may be provided
in the pixel region 110A, and a signal-line drive circuit 120
and a scanning-line drive circuit 130 may be disposed in the
peripheral region 110B. The signal-line drive circuit 120 and
the scanning-line drive circuit 130 each correspond to a
driver for image display.

[0070] A pixel circuit 140 may be provided in the pixel
region 110A. FIG. 7 illustrates an example of the pixel
circuit 140, i.e., an example of a pixel circuit of the pixels
pt, pg. and pb. The pixel circuit 140 may be, for example, an
active drive circuit provided in the driving substrate 10. The
pixel circuit 140 may include a driving transistor Trl, a
switching transistor Tr2, and a capacitor, i.e., a storage
capacitor Cs. The storage capacitor Cs may be provided
between the driving transistor Trl and switching transistor
Tr2. The pixel circuit 140 may further include the organic
EL element 20R, 20G, or 20B between a first power line Vec
and a second power line GND. The organic EL element 20R,
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20G, or 20B may be coupled in series to the driving
transistor Trl. The driving transistor Trl and the switching
transistor Tr2 may each be configured by a TFT, for
example.

[0071] The pixel circuit 140 may include a plurality of
signal lines 120A in the column direction, and a plurality of
scanning lines 130A in a row direction. An intersection
between each of the signal lines 120A and corresponding
one of the scanning lines 130A may correspond to one of the
pixels pr, pg, and pb. Each of the signal lines 120A may be
coupled to the signal-line drive circuit 120, and the signal-
line drive circuit 120 may supply an image signal to a source
electrode of the switching transistor Tr2 via corresponding
one of the signal lines 120A. Each of the scanning lines
130A may be coupled to the scanning-line drive circuit 130,
and the scanning-line drive circuit 130 may sequentially
supply a scanning signal to a gate electrode of the switching
transistor Tr2 via the corresponding one of the scanning
lines 130A.

[Manufacturing Method]

[0072] Such a display unit 1 may be manufactured as
described below with reference to FIGS. 8A to 8E, for
example.

[0073] First, the interlayer insulating film 11 and the
wiring layer 12 may be formed in this order on the driving
substrate 10, as illustrated in FIG. 8A. Contact holes for
coupling of the wiring lines of the wiring layer 12 to the
driving substrate 10 may be formed in the interlayer insu-
lating film 11.

[0074] Thereafter, the planarizing film 13 may be formed
on the wiring layer 12, as illustrated in FIG. 8B. A silicon
oxide film may be formed by means of a chemical vapor
deposition (CVD) method to cover the wiring layer 12, and
thereafter, an organic insulating layer including a photosen-
sitive material may be formed by means of a spin coating
method or a slit coating method, for example, to form the
planarizing film 13. Contact holes reaching the wiring lines,
which include the wiring line 12W, of the wiring layer 12
may be formed in the planarizing film 13.

[0075] Thereafter, the auxiliary electrically-conductive
layer 26 may be formed in a selective region on the
planarizing film 13, as illustrated in FIG. 8C. In this situa-
tion, the auxiliary electrically-conductive layer 26 may be
coupled to the wiring line 12W via corresponding one of the
contact holes in the planarizing film 13. The region where
the auxiliary electrically-conductive layer 26 is provided
may serve as the auxiliary electrically-conductive section C.
The auxiliary electrically-conductive layer 26 may be
formed by means of a printing method, for example. Alter-
natively, the auxiliary electrically-conductive layer 26 may
be formed by means of a photolithography method.

[0076] Next, the first electrodes 21 may be formed in
regions that are not overlaid on the region where the
auxiliary electrically-conductive layer 26 is formed, i.e., in
regions where the pixels pr, pg, and pb are formed, as
illustrated in FIG. 8D. A film of an electrically-conductive
material may be formed by means of a sputtering method,
for example, to fill the contact holes provided in the pla-
narizing film 13, and thereafter the film of the electrically-
conductive material may be patterned by means of photoli-
thography and etching to form the first electrodes 21.
[0077] After the formation of the first electrodes 21, the
partition wall 24 may be formed on the first electrodes 21,
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as illustrated in FIG. 8E. The partition wall 24 may have
openings that cause the middle portions of the first elec-
trodes 21 and the auxiliary electrically-conductive layer 26
to be exposed.

[0078] Thereafter, the organic layers 22R, 22G, and 22B
may be formed in regions partitioned by the partition wall
24. The organic layers 22R, 22G, and 22B may be respec-
tively formed in regions where the pixels pr, pg, and pb are
to be formed, for example. The organic layers 22R, 22G, and
22B may be formed using the constituent materials of the
organic layers 22R, 22G, and 22B by means of a printing
method such as an ink-jetting method. Alternatively, the
organic layers 22R, 22@G, and 22B may be formed by means
of a printing method using a dispenser, for example. In an
example embodiment, at least the light-emitting layers of the
organic layers 22R, 22G, and 22B may be formed by means
of a printing method. In other words, in an example embodi-
ment, each of the light-emitting layers may be a printed
layer. This makes it possible to facilitate upsizing of the
display unit 1, for example.

[0079] After the formation of the organic layers 22R, 22G,
and 22B, the second electrode 23 including the above-
described material may be formed on the organic layers 22R,
22G, and 22B and on the auxiliary electrically-conductive
layer 26 by means of a sputtering method, for example.
Next, the protective film 25 may be formed on the second
electrode 23 by means of a CVD method, for example.
Thereafter, the counter substrate 30 may be joined onto the
sealing layer 31 provided on the protective film 25. For
example, the color filter layer may be formed in the counter
substrate 30 in advance. Thus, the display unit 1 is manu-
factured.

[0080] In an alternative embodiment, the auxiliary elec-
trically-conductive layer 26 may be formed after the forma-
tion of the first electrodes 21, as illustrated in FIGS. 9A to
9C. In a specific but non-limiting example, the auxiliary
electrically-conductive layer 26 may be formed as described
below.

[0081] First, the interlayer insulating film 11, the wiring
layer 12, and the planarizing film 13 may be formed in this
order on the driving substrate 10.

[0082] Next, the first electrodes 21 may be formed on the
planarizing film 13, as illustrated in FIG. 9A. In this situa-
tion, the first electrodes 21 may be formed in a region where
the auxiliary electrically-conductive section C is to be
formed, as well as in the regions where the pixels pr, pg, and
pb are to be formed.

[0083] After the formation of the first electrode 21, the
auxiliary electrically-conductive layer 26 may be formed in
the region where the auxiliary electrically-conductive sec-
tion C is to be formed, as illustrated in FIG. 9B. Thereafter,
the partition wall 24 may be formed, as illustrated in FIG.
9C. Processes subsequent to the formation of the partition
wall 24 may be similar to those described above. Thus, the
display unit 1 may be manufactured.

[0084] In an alternative embodiment, the auxiliary elec-
trically-conductive layer 26 may be formed after the forma-
tion of the partition wall 24, as illustrated in FIGS. 10A and
10B. In a specific but non-limiting example, the auxiliary
electrically-conductive layer 26 may be formed as described
below.

[0085] First, the interlayer insulating film 11, the wiring
layer 12, the planarizing film 13, and the first electrodes 21
may be formed in this order on the driving substrate 10, as
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illustrated in FIG. 9A. In this situation, the first electrodes 21
may be formed in the region where the auxiliary electrically-
conductive section C is to be formed, as well as in the
regions where the pixels pt, pg, and pb are to be formed.
[0086] Next, the partition wall 24 may be formed on the
first electrodes 21, as illustrated in FIG. 10A. Next, the
auxiliary electrically-conductive layer 26 may be formed in
the region where the auxiliary electrically-conductive sec-
tion C is to be formed, as illustrated in FIG. 10B. Thereafter,
the organic layers 22R, 22G, and 22B may be respectively
formed in the regions where the pixels pr, pg, and pb are to
be formed. Processes subsequent to the formation of the
organic layers 22R, 22G, and 22B may be similar to those
described above. Thus, the display unit 1 may be manufac-
tured.

[0087] The auxiliary -electrically-conductive layer 26
together with the organic layers 22R, 22G, and 22B may be
formed after the formation of the partition wall 24, as
illustrated in FIG. 11. In a specific but non-limiting example,
the auxiliary electrically-conductive layer 26 may be formed
as described below.

[0088] First, as described above with reference to FIG.
10A, the partition wall 24 may be formed on the first
electrodes 21. Thereafter, as illustrated in FIG. 11, the
organic layers 22R, 22@G, and 22B may be respectively
formed in the regions where the pixels pr, pg, and pb are to
be formed, and the auxiliary electrically-conductive layer 26
may be formed in the region where the auxiliary electrically-
conductive section C is to be formed. The organic layers
22R, 22@, and 22B, and the auxiliary electrically-conduc-
tive layer 26 may be formed by means of a printing method,
for example. In other words, the auxiliary electrically-
conductive layer 26 may be a printed layer. After the
formation of the organic layers 22R, 22G, and 22B and the
auxiliary electrically-conductive layer 26, the display unit 1
may be manufactured in a manner similar to those described
above,

[Operation]

[0089] Inthe display unit 1, the scanning-line drive circuit
130 may supply a selection pulse to the switching transistor
Tr2 of each of the pixels pr, pg, and pb to select the pixels
pr, pg, and pb. The signal-line drive circuit 120 may supply,
to each of the selected pixels pr, pg, and pb, a signal voltage
corresponding to an image signal, and the storage capacitor
Cs may store the supplied signal voltage. The driving
transistor Trl may be subjected to ON/OFF control in
response to the signal stored in the storage capacitor Cs to
feed a driving current to the organic EL elements 20R, 20G,
and 20B. This may cause the organic EL elements 20R, 20G,
and 20B, i.e., the light-emitting layers of the organic layers
22R, 22G, and 22B to emit light by recombination of holes
and electrons. The light may be extracted from each of the
pixels pr, pg, and pb through the second electrode 23, the
protective film 25, the sealing layer 31, and the counter
substrate 30, for example. This causes the pixels pr. pg, and
pb to respectively emit a red light beam, a green light beam,
and a blue light beam, and additive color mixture of the light
beams allows color image display to be performed.

[Workings and Effects]

[0090] In the present example embodiment, the auxiliary
electrically-conductive layer 26 may be provided in the pixel
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region 110A, thus causing the auxiliary electrically-conduc-
tive layer 26 to be electrically coupled to the second elec-
trode 23 in the auxiliary electrically-conductive section C
near the pixels pr, pg, and pb. This causes a current to flow
through the second electrode 23 and the auxiliary electri-
cally-conductive layer 26 in the pixel region 110A, which
makes it possible to reduce the resistance of the second
electrode 23. The workings and effects are described below.
[0091] FIG. 12 illustrates a schematic cross-sectional con-
figuration of a main part of a display unit, i.e., a display umt
101 according to Comparative Example 1. The display unit
101 is of a top-emission type as with the display unit 1, and
includes the second electrode 23 configured by a transparent
electrically-conductive film. In the display unit 101, the
second electrode 23 provided across the entire pixel region
110A is coupled to a wiring line 12WB in the peripheral
region 110B.

[0092] The second electrode 23 includes an inorganic
material. Hence, increasing the thickness of the second
electrode 23 results in a longer film formation time and a
decline in yields. Further, increasing the thickness of the
second electrode 23 results in reduction in transmissivity
and light extraction efficiency. Accordingly, it is difficult to
increase the thickness of the second electrode 23. Hence,
sheet resistance of the second electrode 23 is increased. The
second electrode 23 having high sheet resistance may cause
an increase in power consumption. Further, in the display
unit 101, the second electrode 23 is coupled to the wiring
line 12WB in the peripheral region 110B. This easily causes
an uneven light emission state in the pixel region 110A for
the following reason. In the display unit 101, the wiring line
12WB is provided in the peripheral region 110B, which
causes all currents in the pixel region 110A to flow through
the peripheral region 1108 via the second electrode 23. This
increases a difference in resistance of the wiring lines of the
second electrode 23 between the pixels pr, pg, and pb located
in a central portion of the pixel region 110A and the pixels
pr, pg, and pb located in a portion closer to the peripheral
region 110B.

[0093] FIGS. 13 and 14 respectively illustrate cross-sec-
tional configurations of main parts of display units, i.e.,
display units 102 and 103 according to Comparative
Examples 2 and 3. In the display unit 102 according to
Comparative Example 2 illustrated in FIG. 13, in order to
reduce the resistance of the second electrode 23, the second
electrode 23 is coupled to the wiring line 12W in the pixel
region 110A. In the display unit 103 according to Compara-
tive Example 3 illustrated in FIG. 14, in order to reduce the
resistance of the second electrode 23, the second electrode
23 is coupled to an electrically-conductive film 33 in the
pixel region 110A. In such display units 102 and 103, the
second electrode 23 is coupled to the wiring line 12W and
the electrically-conductive film 33, respectively, in the pixel
region 110A, which makes it possible to suppress an
increase in power consumption and variation in the light
emission state among positions in the pixel region 110A.
[0094] In the display unit 102, a metal mask is used to
directly couple, to the wiring line 12W, the second electrode
23 formed by means of a vapor deposition method, for
example. However, it is difficult to upsize the display umt
102 by means of this method. Further, the second electrode
23 includes an inorganic material, which makes it difficult to
increase the thickness of the second electrode 23, as
described above.
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[0095] 1In the display unit 103, the second electrode 23 is
coupled to the electrically-conductive film 33 provided
between a color filter layer 32 and the sealing layer 31,
which makes it necessary to provide a through electrode in
a layer such as the sealing layer 31. Providing the through
electrode causes an increase in cost and a decline in yields.
[0096] 1In contrast, in the present example embodiment,
the auxiliary electrically-conductive layer 26 including the
organic electrically-conductive material is provided in the
pixel region 110A, and the second electrode 23 is coupled to
the auxiliary electrically-conductive layer 26. It is possible
to form the auxiliary electrically-conductive layer 26 includ-
ing the organic electrically-conductive material by means of
a printing method, for example, thereby facilitating upsizing
of the display unit 1. Further, it is possible to easily increase
the thickness of the auxiliary electrically-conductive layer
26 including the organic electrically-conductive material,
thereby effectively reducing the resistance of the second
electrode 23.

[0097] Further, the auxiliary electrically-conductive layer
26 may be provided between the second electrode 23 and the
wiring layer 12, i.e., the wiring line 12W, which eliminates
necessity of a component such as the through electrode and
makes it possible to easily couple the auxiliary electrically-
conductive layer 26 to the wiring line 12W. This makes it
possible to suppress an increase in cost and a decline in
yields.

[0098] As described above, in the display unit 1, the
second electrode 23 is electrically coupled to the auxiliary
electrically-conductive layer 26 in the auxiliary electrically-
conductive section C near the pixels pr, pg, and pb, which
allows a current to flow through the second electrode 23 and
the auxiliary electrically-conductive layer 26 in the pixel
region 110A. This makes it possible to reduce the resistance
of the second electrode 23. Accordingly, it is possible to
suppress an increase in power consumption and variation in
the light emission state among positions in the pixel region
110A.

[0099] Moreover, the auxiliary -electrically-conductive
layer 26 includes the organic electrically-conductive mate-
rial, which makes it possible to easily increase the thickness
of the auxiliary electrically-conductive layer 26. This makes
it possible to effectively reduce the resistance of the second
electrode 23. Further, it is possible to form the auxiliary
electrically-conductive layer 26 by means of a printing
method, for example, thereby facilitating upsizing of the
display unit 1.

[0100] In addition, a component such as the through
electrode 1s unnecessary for coupling between the auxiliary
electrically-conductive layer 26 and the wiring line 12W.
This makes it possible to suppress an increase in cost and a
decline in yields that are caused by the component such as
the through electrode.

[0101] Description is given below of modification
examples of the foregoing first example embodiment and
another example embodiment. In the following description,
the same components as those of the foregoing example
embodiment are denoted with the same reference numerals,
and descriptions thereof are omitted where appropriate.

2. Modification Example 1

[0102] FIG. 15 schematically illustrates a cross-sectional
configuration of a main part of a display unit, i.e., a display
unit 1A according to Modification Example 1 of the fore-
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going first example embodiment. In the display unit 1A, the
auxiliary electrically-conductive layer 26 is not coupled to
the wiring line of the wiring layer 12. In the display unit 1A,
for example, the second electrode 23 may be coupled to a
cathode contact section provided in the peripheral region
110B. Except this point, the display unit 1A has a configu-
ration similar to that of the display unit 1 according to the
foregoing example embodiment, and workings and effects
thereof are also similar.

3. Modification Example 2

[0103] FIG. 16 schematically illustrates a cross-sectional
configuration of a main part of a display unit, i.e., a display
unit 1B according to Modification Example 2 of the fore-
going first example embodiment. In the auxiliary electri-
cally-conductive section C of the display unit 1B, the second
electrode 23 and the auxiliary electrically-conductive layer
26 may be provided in this order on the driving substrate 10.
For example, the second electrode 23 and the auxiliary
electrically-conductive layer 26 may be provided in this
order in a recess provided in the auxiliary electrically-
conductive section C, and a bottom surface and a side
surface of the auxiliary electrically-conductive layer 26 may
be in contact with the second electrode 23. Except this point,
the display unit 1B has a configuration similar to that of the
display unit 1 according to the foregoing example embodi-
ment, and workings and effects thereof are also similar.
[0104] In the display unit 1B, for example, the second
electrode 23 may be coupled to the cathode contact section
provided in the peripheral region 110B. In an alternative
embodiment, the second electrode 23 may be coupled to the
wiring line of the wiring layer 12 in the auxiliary electri-
cally-conductive section C.

4. Modification Example 3

[0105] The auxiliary electrically-conductive layer 26 of
any of the above-described display units 1, 1A, and 1B
illustrated in FIGS. 3, 15, and 16 may have light transmis-
sivity with respect to light in a wavelength region generated
by the light-emitting layer. This makes it possible for the
display units 1, 1A, and 1B to serve as a transparent display.
In the display units 1, 1A, and 1B, for example, an image
may be displayed when the organic EL elements 20R, 20G,
and 20B emit light, and externally received light may be
transmitted from the driving substrate 10 to the counter
substrate 30 when the organic EL elements 20R, 20G, and
20B do not emit light. In other words, when the organic EL
elements 20R, 20G, and 20B do not emit light, it is possible
to see through side of a back surface of the driving substrate
10.

[0106] The auxiliary electrically-conductive layer 26 may
include, for example, an organic electrically-conductive
material having light transmissivity with respect to light of
a wavelength in a visible region. Non-limiting examples of
such an organic transparent electrically-conductive material
may include an electrically-conductive polymeric material
having an aromatic ring. Non-limiting examples of the
electrically-conductive polymeric material having an aro-
matic ring may include polythiophene and polyaniline.
Alternative examples of the organic electrically-conductive
material may include a low transparent electrically-conduc-
tive resin material containing an inorganic transparent elec-
trically-conductive material.
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[0107] Inthe display units 1, 1A, and 1B each configuring
a transparent display, the wiring lines, including the wiring
line 12W, of the wiring layer 12 and the first electrode 21
may include a transparent electrically-conductive material.
For example, the first electrode 21 including the transparent
electrically-conductive material allows for an increase in
light transmittance when the organic EL elements 20R, 20G,
and 20B do not emit light.

4. Second Example Embodiment

[0108] FIG. 17 illustrates a cross-sectional configuration
of a main part of a display unit, i.e., a display unit 2
according to a second example embodiment of the disclo-
sure. The display unit 2 may be of a bottom emission type,
and light generated by the light-emitting layer may be
extracted from side of the driving substrate 10. In other
words, in the display unit 2, the first electrode 21 may have
light transmissivity with respect to light in a wavelength
region generated by the light-emitting layer. The display unit
2 of the bottom-emission type may include the auxiliary
electrically-conductive layer 26.

[0109] As with the description in the foregoing Modifica-
tion Example 3, the display unit 2 may configure a trans-
parent display. In this situation, the auxiliary electrically-
conductive layer 26 may have, for example, light
transmissivity with respect to light of a wavelength in the
visible region, and may include an organic transparent
electrically-conductive material.

[0110] The auxiliary electrically-conductive section C
may include the auxiliary electrically-conductive layer 26
and the second electrode 23 in this order from side of the
driving substrate 10. The auxiliary electrically-conductive
layer 26 may not be coupled to the wiring line of the wiring
layer 12, or may be coupled to the wiring line, e.g., the
wiring line 12W illustrated in FIG. 3, of the wiring layer 12.
The auxiliary electrically-conductive section C may include
the second electrode 23 and the auxiliary electrically-con-
ductive layer 26 in this order from side of the driving
substrate 10, as illustrated in FIG. 16.

[0111] The display unit 2 may perform switching between
a transparent display mode and a black display mode, for
example. The display unit 2 may include, on the second
electrode 23, a light adjustment film 27 and an electrically-
conductive film 28. The light adjustment film 27 and the
electrically-conductive film 28 may be opposed to the driv-
ing substrate 10 with the second electrode 23 in between,
and may be provided across the entire pixel region 110A, for
example.

[0112] The light adjustment film 27 provided between the
second electrode 23 and the electrically-conductive film 28
may perform switching between the transparent display
mode and the black display mode, and may reversibly
change between an opaque state, e.g., a black state and a
transparent state. The light adjustment film 27 may be a
functional film that instantaneously performs switching
between the opaque state and the transparent state in
response to ON/OFF operations of the second electrode 23
and the electrically-conductive film 28. A material of the
light adjustment film 27 may undergo an oxidation-reduc-
tion reaction to electrochemically change an optical state of
the light adjustment film 27. In an alternative embodiment,
orientation of particles in the light adjustment film 27 may
be electrically controlled to control transmission and scat-
tering of light, thereby adjusting light transmittance of the
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light adjustment film 27. The electrically-conductive film 28
opposed to the second electrode 23 with the light adjustment
film 27 in between may apply a voltage to the light adjust-
ment film 27, and may have light transmissivity with respect
to light in a wavelength region generated by the light-
emitting layer. The electrically-conductive film 28 may
include, for example, an inorganic transparent electrically-
conductive material.

[0113] For example, in the black display mode, the light
adjustment film 27 may be changed to the black state, and
the organic EL elements 20R, 20G, and 20B may emit light.
Thus, an image may be displayed. For example, in the
transparent display mode, the light adjustment film 27 may
be changed to the transparent mode, and the organic EL
elements 20R, 20G, and 20B may not emit light. Thus,
externally received light may be transmitted from the coun-
ter substrate 30 to the driving substrate 10, and it is possible
to see through the side of a back surface of the counter
substrate 30.

5. Application Example (Electronic Apparatus)

[0114] The display units 1, 1A, 1B, and 2 according to the
foregoing example embodiments and modification examples
are applicable to a variety of electronic apparatuses. FIG. 18
illustrates a functional block configuration of an electronic
apparatus 6. Non-limiting examples of the electronic appa-
ratus 6 may include televisions, personal computers (PCs),
smartphones, tablet PCs, mobile phones, digital still cam-
eras, and digital video cameras.

[0115] The electronic apparatus 6 may include, for
example, any of the above-described display units 1, 1A, 1B,
and 2, and an interface section 60. The interface section 60
may be an input section that receives various external
signals and external electric power. Optionally, the interface
section 60 may include, for example, a user interface such as
a touch panel, a keyboard, or operation buttons.

[0116] Although description has been given hereinabove
with reference to the example embodiments and the modi-
fication examples, the technology is not limited thereto, but
may be modified in a wide variety of ways. For example,
factors such as a material and a thickness of each layer, and
a film-forming method as well as a film-forming condition
exemplified in the foregoing example embodiment, etc. are
illustrative and non-limiting. Any other material, any other
thickness, any other film-forming method, any other film-
forming condition, and any other factor may be adopted
besides those described above.

[0117] Further, the organic layer 22R, 22G, and 22B may
each include at least the light-emitting layer. For example,
the organic layers 22R, 22G, and 22B may each include only
the light-emitting layer.

[0118] Although the description has been given, in the
foregoing example embodiments, etc., of the case of the
display unit of an active-matrix type, the disclosure is also
applicable to a display unit of a passive-matrix type. The
configuration of the pixel circuit 140 for active-matrix
driving is not limited to that described herein and may
include additional capacitors and transistors as needed. In
this case, in addition to the scanning-line drive circuit 130
and the signal-line drive circuit 120, any other necessary
driving circuit may be added depending on alternation in the
pixel circuit 140.
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[0119] Although FIG. 2 illustrates an example of arrange-
ment of the auxiliary electrically-conductive section C, the
arrangement of the auxiliary electrically-conductive section
C is not limited thereto.

[0120] The effects described in the foregoing example
embodiments are mere examples. The effects according to
an embodiment of the disclosure may be other effects, or
may further include other effects in addition to the effects
described hereinabove.

[0121] It is to be noted that the technology may also have
the following configurations.

)

[0122] A display unit including:

[0123] a substrate including a pixel region including a
plurality of pixels and a peripheral region outside the pixel
region;

[0124] afirst electrode provided for each of the plurality of

pixels in the pixel region on the substrate;

[0125] a second electrode opposed to the first electrode
and provided common for the plurality of pixels;

[0126] an organic layer provided between the second
electrode and the first electrode and including a light-
emitting layer; and

[0127] an auxiliary electrically-conductive layer including
an organic electrically-conductive material, the auxiliary
electrically-conductive layer being disposed in the pixel
region on the substrate and electrically coupled to the second
electrode.

)
[0128] The display unit according to (1), in which
[0129] the pixels each include the first electrode, the

organic layer, and the second electrode in this order on the
substrate, and

[0130] the pixel region includes, together with the pixels,
an auxiliary electrically-conductive section including the
auxiliary electrically-conductive layer and the second elec-
trode on the substrate.

©)

[0131] The display unit according to (2), in which the
auxiliary electrically-conductive section is disposed at a
position not overlaid on the pixels.

Q)

[0132] The display unit according to (2) or (3), in which
the auxiliary electrically-conductive section includes the
auxiliary electrically-conductive layer and the second elec-
trode in this order on the substrate.

)

[0133] The display unit according to (2) or (3), in which
the auxiliary electrically-conductive section includes the
second electrode and the auxiliary electrically-conductive
layer in this order on the substrate.

(6)

[0134] The display unit according to any one of (2) to (5),
further including a wiring layer provided between the sub-
strate and the first electrode and including a plurality of
wiring lines, the auxiliary -electrically-conductive layer
being electrically coupled to corresponding one of the
wiring lines.

@

[0135] The display unit according to (6), in which the
auxiliary electrically-conductive layer is in contact with the
corresponding one of the wiring lines in the auxiliary
electrically-conductive section.
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®)

[0136] The display unit according to any one of (2) to (7),
in which the auxiliary electrically-conductive section is
provided in a band-like shape in the pixel region.

©®)

[0137] The display unit according to any one of (1) to (8),
in which each of the light-emitting layer and the auxiliary
electrically-conductive layer is a printed layer.

(10)

[0138] The display unit according to any one of (1) to (9),
in which the second electrode has light transmissivity with
respect to light in a wavelength region generated by the
light-emitting layer.

(11)

[0139] The display unit according to any one of (1) to (10),
in which the auxiliary electrically-conductive layer has light
transmissivity with respect to light in a wavelength region
generated by the light-emitting layer.

(12)

[0140] The display unit according to any one of (1) to (11),
in which each of the first electrode and the second electrode
has light transmissivity with respect to light in a wavelength
region generated by the light-emitting layer.

(13)

[0141] The display unit according to any one of (1) to (12),
further including a light adjustment film opposed to the
substrate with the second electrode in between, the light
adjustment film reversibly changing between a black state
and a transparent state.

[0142] In the display unit according to one embodiment of
the disclosure, the auxiliary electrically-conductive layer is
provided in the pixel region, which causes the auxiliary
electrically-conductive layer to be electrically coupled to the
second electrode near the pixels.

[0143] According to the display unit of one embodiment
of the disclosure, the second electrode is electrically coupled
to the auxiliary electrically-conductive layer near the pixels,
which causes a current to flow through the second electrode
and the auxiliary electrically-conductive layer in the pixel
region. This makes it possible to reduce resistance of the
second electrode. It is to be noted that the effects described
herein are not necessarily limitative, and may be any effects
described in the disclosure.

[0144] Although the technology has been described in
terms of exemplary embodiments, it is not limited thereto. It
should be appreciated that variations may be made in the
described embodiments by persons skilled in the art without
departing from the scope of the disclosure as defined by the
following claims. The limitations in the claims are to be
interpreted broadly based on the language employed in the
claims and not limited to examples described in this speci-
fication or during the prosecution of the application, and the
examples are to be construed as non-exclusive. For example,
in this disclosure, the term “preferably” or the like is
non-exclusive and means “preferably”, but not limited to.
The use of the terms first, second, etc. do not denote any
order or importance, but rather the terms first, second, etc.
are used to distinguish one element from another. The term
“substantially” and its variations are defined as being largely
but not necessarily wholly what is specified as understood
by one of ordinary skill in the art. The term “about” as used
herein can allow for a degree of variability in a value or
range. The term “disposed on/provided on/formed on” and
its variants as used herein shall refer to elements disposed
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directly in contact with each other or indirectly by having
intervening structures therebetween. Moreover, no element
or component in this disclosure is intended to be dedicated
to the public regardless of whether the element or compo-
nent is explicitly recited in the following claims.

What is claimed is:

1. A display unit comprising:

a substrate including a pixel region including a plurality
of pixels and a peripheral region outside the pixel
region,

a first electrode provided for each of the plurality of pixels
in the pixel region on the substrate;

a second electrode opposed to the first electrode and
provided common for the plurality of pixels;

an organic layer provided between the second electrode
and the first electrode and including a light-emitting
layer; and

an auxiliary electrically-conductive layer including an
organic electrically-conductive material, the auxiliary
electrically-conductive layer being disposed in the
pixel region on the substrate and electrically coupled to
the second electrode.

2. The display unit according to claim 1, wherein

the pixels each include the first electrode, the organic
layer, and the second electrode in this order on the
substrate, and

the pixel region includes, together with the pixels, an
auxiliary electrically-conductive section including the
auxiliary electrically-conductive layer and the second
electrode on the substrate.

3. The display unit according to claim 2, wherein the
auxiliary electrically-conductive section is disposed at a
position not overlaid on the pixels.

4. The display unit according to claim 2, wherein the
auxiliary electrically-conductive section includes the auxil-
iary electrically-conductive layer and the second electrode in
this order on the substrate.

5. The display unit according to claim 2, wherein the
auxiliary electrically-conductive section includes the second
electrode and the auxiliary electrically-conductive layer in
this order on the substrate.

6. The display unit according to claim 2, further compris-
ing a wiring layer provided between the substrate and the
first electrode and including a plurality of wiring lines, the
auxiliary electrically-conductive layer being -electrically
coupled to corresponding one of the wiring lines.

7. The display unit according to claim 6, wherein the
auxiliary electrically-conductive layer is in contact with the
corresponding one of the wiring lines in the auxiliary
electrically-conductive section.

8. The display unit according to claim 2, wherein the
auxiliary electrically-conductive section is provided in a
band-like shape in the pixel region.

9. The display unit according to claim 1, wherein each of
the light-emitting layer and the auxiliary electrically-con-
ductive layer is a printed layer.

10. The display unit according to claim 1, wherein the
second electrode has light transmissivity with respect to
light in a wavelength region generated by the light-emitting
layer.

11. The display unit according to claim 1, wherein the
auxiliary electrically-conductive layer has light transmissiv-
ity with respect to light in a wavelength region generated by
the light-emitting layer.
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12. The display unit according to claim 1, wherein each of
the first electrode and the second electrode has light trans-
missivity with respect to light in a wavelength region
generated by the light-emitting layer.

13. The display unit according to claim 1, further com-
prising a light adjustment film opposed to the substrate with
the second electrode in between, the light adjustment film
reversibly changing between a black state and a transparent
state.
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