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(57) ABSTRACT

A display unit comprising an organic layer between a light-
emitting section portion of a first electrode layer and a light-
emitting section portion of a second electrode layer. Light is
emissible from within the organic layer. An aperture-defining
insulating film is between a contact section of the first elec-
trode layer and a gap section portion of the second electrode
layer. The thickness of the gap section portion of the second
electrode layer is greater than the thickness of the light-
emitting section portion of the second electrode layer.
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DISPLAY UNIT AND ELECTRONIC
APPARATUS

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] This is a Continuation Application of U.S. patent
application Ser. No. 13/953,047, filed on Jul. 3, 2013, which
claims priority from Japanese Patent Application No.: 2012-
170488 filed with the Japanese Patent Office on Jul. 31,2012,
the entire contents of which being incorporated herein by
reference.

BACKGROUND

[0002] The present disclosure relates to a display unit hav-
ing a self-emitting type light-emitting element including an
organic layer, and an electronic apparatus that includes such
a display unit.

[0003] Inrecentyears, fora display unit as an alternative to
a liquid crystal display, an organic EL display unit has been
putinto practical use that utilizes a self-emitting type organic
EL (Electro Luminescence) element including an organic
layer. The organic EL display unit has a wider angle of view-
ing field as an advantage of a self-emitting type in comparison
with a liquid crystal display, and the like, as well as satisfac-
tory response to high-resolution high-speed video signals.
[0004] Inthe past, for an organic EL element, an attempt on
improvement of a display performance has been made in such
amanner thata resonator structure is adopted, and light which
is generated on a light-emitting layer is controlled by enhanc-
ing the color purity of luminescent colors or by increasing the
luminous efficiency (for example, see International Publica-
tion No. WO 01/39554). For example, in a top emission
method (top surface emission method) that takes light out of
a surface on the side opposite to a substrate (top surface), an
anode electrode, an organic layer, and a cathode electrode are
laminated in this order via a driving transistor on the sub-
strate, and then multiple reflection of light from the organic
layer is carried out between the anode electrode and the
cathode electrode.

[0005] In an organic EL display unit employing such a top
emission method, to assure a high aperture ratio, a cathode
electrode located at a sealing panel side is served as an inte-
grated electrode layer that is provided in common on each
organic EL element. Further, the cathode electrode is com-
posed of an optically transparent conductive material such as
ITO (Indium Tin Oxide) to take light out of a top surface.
However, such an optically transparent conductive material
exhibits a resistivity greater by approximately two to three
orders of magnitude as compared with a typical metallic
material, and the like. As a result, it is likely that a voltage that
is applied to the cathode electrode may become uneven in
plane, and thus a disadvantage has been found that the emis-
sion luminance could vary among each of organic EL ele-
ments depending on in-plane positions, which makes it diffi-
cult to achieve a satisfactory display quality.

[0006] Consequently, to resolve such a disadvantage, an
organic EL display unit has been proposed that forms an
auxiliary wiring to be connected with a cathode electrode on
the same layer on which, for example, an anode electrode
located at a driving panel side is formed, thereby suppressing
voltage drop of the cathode electrode in an in-plane direction
(for example, see Japanese Unexamined Patent Application
Publication No.2010-244808). In such an organic EL display

Feb. 26,2015

unit, for example, the auxiliary wiring is connected with the
cathode electrode at an area out of a display region of each
organic EL element. In such a manner, above-described varia-
tion in the emission luminance among each of the organic EL
elements depending on in-plane positions is alleviated to
some extent by laying out the auxiliary wiring in a mesh form
along the cathode electrode extending in an in-plane direction
and by connecting the auxiliary wiring with the cathode elec-
trode.

SUMMARY

[0007] In the case of Japanese Unexamined Patent Appli-
cation Publication No. 2010-244808, an auxiliary wiring to
be connected with a cathode electrodeis provided on the same
layer on which an anode electrode is formed, and thus it is
necessary to assure a sufficient space for laying out the aux-
iliary wiring. This poses an impediment to improvement of
the aperture ratio on a display section. Similarly, even when
the auxiliary wiring is provided on the same layer on which an
electrode for a driving element that performs a display driving
for the organic EL element is formed, the same disadvantage
takes place as well.

[0008] As a method to resolve such a disadvantage, a
method may be contemplated to provide the auxiliary wiring
to be connected with a cathode electrode on any layer differ-
ent from a layer on which an anode electrode or an electrode
for a driving element is formed, although this is not practical
because it leads to complicated structure and bothersome
manufacturing.

[0009] It is desirable to provide a display unit capable of
exhibiting more excellent image display performance in spite
of a simple configuration, and an electronic apparatus that
includes such a display unit.

[0010] The display unit comprises an organic layer
between a light-emitting section portion of a first electrode
layer and a light-emitting section portion of a second elec-
trode layer. Light is emissible from within the organic layer.
An aperture-defining insulating film is between a contact
section of the first electrode layer and a gap section portion of
the second electrode layer. The thickness of the gap section
portion of the second electrode layer is greater than the thick-
ness of the light-emitting section portion of the second elec-
trode layer.

[0011] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary, and are intended to provide further explanation of the
technology as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings are included to pro-
vide a further understanding of the present disclosure, and are
incorporated in and constitute a part of this specification. The
drawings illustrate embodiments and, together with the speci-
fication, serve to explain the principles of the present tech-
nology.

[0013] FIG. 1 is a schematic block diagram showing a
configuration of a display unit according to one embodiment
of the present disclosure.

[0014] FIG. 2is a circuit diagram showing an example of a
pixel driving circuit illustrated in FIG. 1.

[0015] FIG. 3 is a top view showing a configuration of a
display region illustrated in FIG. 1.
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[0016] FIG. 4 is a cross-sectional diagram showing a con-
figuration of the display region illustrated in FIG. 1.

[0017] FIG.5isanother cross-sectional diagram showing a
configuration of the display region illustrated in FIG. 1.
[0018] FIG. 6isan enlarged cross-sectional diagram show-
ing an organic layer illustrated in FIG. 4 and FIG. 5.

[0019] FIG. 7 is a top view showing a configuration of a
display unit according to a comparative example.

[0020] FIG. 8 is a cross-sectional diagram showing a con-
figuration of a display region illustrated in FIG. 7.

[0021] FIG. 9is a cross-sectional diagram showing a sub-
stantial part configuration of a display unit according to a first
modification example.

[0022] FIG. 10 is a cross-sectional diagram showing a sub-
stantial part configuration of a display unit according to a
second modification example.

[0023] FIG. 11 is a cross-sectional diagram showing a sub-
stantial part configuration of a display unit according to a
third modification example.

[0024] FIG.12 is a cross-sectional diagram showing a sub-
stantial part configuration of a display unit according to a
fourth modification example.

[0025] FIG. 13 is a cross-sectional diagram showing a sub-
stantial part configuration of a display unit according to a fifth
modification example.

[0026] FIG. 14 is a top view showing a simplified structure
of a module including the display unit according to any of the
above-described embodiment and the modification examples
of the present disclosure.

[0027] FIG. 15 is a perspective view showing an external
appearance of a television receiver as a first application
example for the display unit according to any of the above-
described embodiment and the modification examples of the
present disclosure.

[0028] FIG. 16A is a first perspective view showing an
external appearance of a digital camera as a second applica-
tion example for the display unit according to any of the
above-described embodiment and the modification examples
of the present disclosure.

[0029] FIG. 16B is a second perspective view showing an
external appearance of the digital camera as the second appli-
cation example for the display unit according to any of the
above-described embodiment and the modification examples
of the present disclosure.

[0030] FIG. 17 is a perspective view showing an external
appearance of a notebook personal computer as a third appli-
cation example for the display unit according to any of the
above-described embodiment and the modification examples
of the present disclosure.

[0031] FIG. 18 is a perspective view showing an external
appearance of a video camera as a fourth application example
for the display unit according to any of the above-described
embodiment and the modification examples of the present
disclosure.

[0032] FIG. 19A is a front view, a left-side view, a right-
side view, a top view, and a bottom view showing an external
appearance in a closed state of a cellular phone as a fifth
application example for the display unit according to any of
the above-described embodiment and the modification
examples of the present disclosure.

[0033] FIG. 19B is a front view and a side view showing an
external appearance in an open state of the cellular phone as
the fifth application example for the display unit according to
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any of the above-described embodiment and the modification
examples of the present disclosure.

[0034] FIG. 20A is a first perspective view showing an
external appearance of a tablet-type PC as a sixth application
example using the display unit according to any of the above-
described embodiment and the modification examples of the
present disclosure.

[0035] FIG. 20B is a second perspective view showing an
external appearance of the tablet-type PC as the sixth appli-
cation example using the display unit according to any of the
above-described embodiment and the modification examples
of the present disclosure.

DETAILED DESCRIPTION

Embodiments

[0036] Hereinafter, some embodiments of the present dis-
closure are described in details with reference to the draw-
ings.

[0037] FIG. 1 shows a configuration of a display unit using

organic light-emitting elements according to one embodi-
ment of the present disclosure. The display unit may be uti-
lized as an ultralow-profile organic light-emitting color dis-
play unit, and the like. This display unit is provided with a
display region 110 that is formed on a substrate 111. At the
periphery of the display region 110 on the substrate 111, for
example, there may be formed a signal-line driving circuit
120, a scanning-line driving circuit 130, and a power supply
line driving circuit 140 which are drivers for image display.
Further, at the periphery of the display region 110, there is
provided an auxiliary wiring 17 (to be hereinafter described)
that is looped to surround the display region 110. The auxil-
iary wiring 17 is a metallic layer that is conductive with a
second electrode layer 16 to be described later.

[0038] On the display region 110, there are formed a plu-
rality of organic light-emitting elements 10 (10R, 10G, and
10B) that are arranged two-dimensionally in a matrix pattern,
and a pixel driving circuit 150 for driving the organic light-
emitting elements 10. In the pixel driving circuit 150, a plu-
rality of signal lines 120A (120A1, 120A2, .. ., 120Am, . ..
) are arrayed in a column direction, while a plurality of scan-
ning lines 130A (130A1,...,130Axn,. .. ) and a plurality of
power supply lines 140A (140A1, . . ., 140An, . . . ) are
arrayed in a row direction. Any one of the organic light-
emitting elements 10R, 10G, and 10B is provided corre-
spondingly at each point of intersection between each of the
signal lines 120A and each of the scanning lines 130A. Each
of the signal lines 120A is connected with the signal-line
driving circuit 120, and each of the scanning lines 130A is
connected with the scanning-line driving circuit 130, while
each of the power supply lines 140A is connected with the
power supply line driving circuit 140.

[0039] The signal-line driving circuit 120 provides a signal
voltage of an image signal in accordance with luminance
information to be delivered from a signal source (not shown in
the figure) to the organic light-emitting elements 10R, 10G,
and 10B that are selected via the signal lines 120A.

[0040] The scanning-line driving circuit 130 is composed
of, for example, a shift register that shifts (transfers) start
pulses sequentially in synchronization with clock pulses to be
applied. In writing an image signal into each of the organic
light-emitting elements 10R, 10G, and 10B, the scanning-line
driving circuit 130 scans them for each row to provide a scan
signal sequentially to each of the scanning lines 130A.
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[0041] The power supply line driving circuit 140 is com-
posed of, for example, a shift register that shifts (transfers)
start pulses sequentially in synchronization with clock pulses
to be applied. In synchronization with a scan for each row that
is performed by the scanning-line driving circuit 130, the
power supply line driving circuit 140 provides either a first
potential or a second potential that is different from one
another to each of the power supply lines 140A as appropri-
ate. This selects a conducting state or a non-conducting state
of a driving transistor Trl to be hereinafter described.
[0042] The pixel driving circuit 150 is provided in a layer
level (i.e., pixel driving circuit formation layer 112 to be
hereinafter described) between the substrate 111 and the
organic light-emitting elements 10. FIG. 2 shows a configu-
ration example of the pixel driving circuit 150. As shown in
FIG. 2, the pixel driving circuit 150 is an active-type driving
circuit having the driving transistor Trl and a writing transis-
tor Tr2, a capacitor (holding capacitor) Cs that is provided
between these transistors, and the organic light-emitting ele-
ments 10. The organic light-emitting elements 10 are con-
nected in series with the driving transistor Tr1 between the
power supply line 140A and a common power supply line
(GND). Each of the driving transistor Trl and the writing
transistor Tr2 is composed of a typical TFT (Thin-Film Tran-
sistor), and a configuration thereof is not limited to a specific
one, and may be an inversely staggered structure (so-called
bottom-gate type) or a staggered structure (so-called top-gate
type).

[0043] On the writing transistor Tr2, for example, a drain
electrode is connected with the signal line 120A, and an
image signal from the signal-line driving circuit 120 is pro-
vided. Further, a gate electrode on the writing transistor Tr2 is
connected with the scanning line 130A, and a scan signal
from the scanning-line driving circuit 130 is provided. Addi-
tionally, a source electrode on the writing transistor Tr2 is
connected with a gate electrode on the driving transistor Trl.
[0044] On the driving transistor Trl, for example, a drain
electrode is connected with the power supply line 140A, and
the voltage thereof is set to the first potential or the second
potential that is provided by the power supply line driving
circuit 140. A source electrode on the driving transistor Trl is
connected with the organic light-emitting elements 10. The
driving transistor Trl is a driving element for controlling a
voltage to be applied across a first electrode layer 13 (to be
described later) and the second electrode layer 16.

[0045] Theholding capacitor Cs is formed between the gate
electrode of the driving transistor Tr1 (source electrode of the
writing transistor Tr2) and the source electrode of the driving
transistor Trl.

[0046] FIG.3 shows a configuration example of the display
region 110 extending over X-Y plane. FIG. 3 illustrates a
planar configuration viewed from the top side for the display
region 110 in a state where the second electrode layer 16, a
protective film 18 and a sealing substrate 19 (both are to be
described later) are removed. On the display region 110, the
plurality of the organic light-emitting elements 10 are lined
up in X direction and Y direction to be arranged in a matrix
pattern as a whole. More specifically, each of the organic
light-emitting elements 10R, 10G, and 10B, which is sepa-
rated from each other by an aperture-defining insulating film
24 and includes a light-emitting section 20 whose contour is
defined, is disposed one by one. The organic light-emitting
element 10R emits red-color light, and the organic light-
emitting element 10G emits green-color light, while the
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organic light-emitting element 10B emits blue-color light.
Hereupon, the organic light-emitting elements 10 that emit
the same color light are arranged on a line in Y direction, and
such patterns are disposed repeatedly in X direction sequen-
tially. Accordingly, a combination of the organic light-emit-
ting elements 10R, 10G, and 10B that are adjacent to each
other in X direction composes a single pixel.

[0047] InFIG. 3, a dashed rectangle surrounding the light-
emitting section 20 represents a region in which an organic
layer 14 is formed. Desirably, the organic layer 14 may be
larger in size than the light-emitting section 20 on the organic
light-emitting element 10 that the organic layer 14 itself com-
poses, and the organic layer 14 may not be overlapped with
the light-emitting section 20 on other adjacent organic light-
emitting element 10. It does not matter that the organic layers
14 that compose the adjacent organic light-emitting elements
10 overlap with one another in a gap section 21 that is a
section other than the light-emitting section 20. Further, a
dashed rectangle surrounding the region in which the organic
layer 14 is formed represents a region in which the first
electrode layer 13 is formed. At a part of the first electrode
layer 13, for example, there may be provided a contact section
124 that is served for conduction with the source electrode on
the driving transistor Trl. It is to be noted that the number of
the organic light-emitting elements 10 that are arranged in X
direction and Y direction is set up optionally, and is not
limited to the number indicated in FIG. 3. Also, a single pixel
may be composed of four or more organic light-emitting
elements, or an organic light-emitting element that emits
white-color light may be provided additionally.

[0048] FIG. 4 shows a simplified structure of X-Z cross-
sectional surface along IV-IV line illustrated in F1G. 3 in the
display region 110. As shown in FIG. 4, in the display region
110, alight-emitting element formation layer 12 including the
organic light-emitting elements 10 is formed on a base sub-
strate 11 that is composed of the pixel driving circuit forma-
tion layer 112 that is provided on the substrate 111. On the top
of the organic light-emitting elements 10, the protective film
18 and the sealing substrate 19 are provided in this order. Each
of the organic light-emitting elements 10 is composed of the
first electrode layer 13 as an anode electrode, the organic layer
14 including a luminescent layer 14C (to be hereinafter
described), and the second electrode layer 16 as a cathode
electrode that are laminated in this order from the substrate
111 side. The first electrode layers 13 of the respective
organic light-emitting elements 10 that are adjacent to each
other are separated from one another by the aperture-defining
insulating film 24, and the organic layers 14 of the respective
organic light-emitting elements 10 that are adjacent to each
other are separated from one another by the aperture-defining
insulating film 24. On the other hand, the second electrode
layer 16 is provided in common for all the organic light-
emitting elements 10. It is to be noted that, in FIG. 4, a
detailed configuration of the driving transistor Trl, the writ-
ing transistor Tr2, and the like on the pixel driving circuit
formation layer 112 is omitted.

[0049] Theaperture-defining insulating film 24 is provided
to fill a gap between the first electrode layer 13 and the organic
layer 14 on the adjacent organic light-emitting elements 10,
that is, the gap section 21 that is a gap between the light-
emitting sections 20. The aperture-defining insulating film
24, which may be composed of, for example, an organic
material such as polyimide, assures the insulation perfor-
mance between the first electrode layer 13 and the second
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electrode layer 16, while accurately defining the light-emit-
ting sections 20 on the organic light-emitting elements 10.
[0050] The protective film 18 that covers the organic light-
emitting elements 10 is composed of an insulating material
such as silicon nitride (SiNx). Further, the sealing substrate
19 that is provided on the protective film 18, which seals the
organic light-emitting elements 10 together with the protec-
tive film 18, an adhesive layer (not shown in the figure) and
the like, is composed of a material such as transparent glass
that transmits light arising on the luminescent layer 14C
therethrough.

[0051] Next, with reference to FIG. 5 and FIG. 6 in addition
to FIG. 4, the descriptions are provided on detailed configu-
rations of the base substrate 11 and the organic light-emitting
elements 10. It is to be noted that each of the organic light-
emitting elements 10R, 10G, and 10B has a configuration in
common with the exception that a configuration of the
organic layer 14 is different in part, and thus they are collec-
tively described hereinafter.

[0052] FIG.5is a cross-sectional diagram taken along V-V
line in the display region 110 illustrated in FIG. 3. Further,
FIG. 6 is an enlarged cross-sectional diagram showing a part
of the organic layer 14 illustrated in FIG. 4 and FIG. 5.
[0053] Thebase substrate 11 is a component part where the
pixel driving circuit formation layer 112 including the pixel
driving circuit 150 is provided on the substrate 111 that is
composed of a material, such as glass, silicon (Si) wafer, or
resin. On the top face of the substrate 111, as first-level
metallic layers, there are provided a metallic layer 211G that
is a gate electrode of the driving transistor Trl and a metallic
layer 221G thatis a gate electrode of the writing transistor Tr2
(FIG. 5), as well as the signal lines 120A (FIG. 5). These
metallic layers 211G and 221G, as well as the signal lines
120A are covered with a gate insulating film 212 that is
composed of a material, such as silicon nitride and silicon
oxide.

[0054] At a region corresponding to the metallic layers
211G and 221G on the gate insulating film 212, there are
provided channel layers 213 and 223 each of which is com-
posed of a semiconductor thin film such as amorphous sili-
con. On the channel layers 213 and 223, there are provided
insulating channel protective films 214 and 224 respectively
to occupy channel regions 213R and 223R that are central
regions for the channel layers 213 and 223, and there are
provided drain electrodes 215D and 225D as well as source
electrodes 215S and 2258, each of which is composed of an
n-type semiconductor thin film such as n-type amorphous
silicon, at a region on both sides of the insulating channel
protective films 214 and 224. The drain electrodes 215D and
225D as well as the source electrodes 215S and 225S are
separated from each other by the channel protective films 214
and 224 respectively, and end faces thereof are separated from
each other with the channel regions 213R and 223R inter-
posed between. Further, as second-level metallic layers,
metallic layers 216D and 226D as drain wiring as well as
metallic layers 216S and 226S as source wiring are provided
to cover each of the drain electrodes 215D and 225D as well
as the source electrodes 215S and 2258, respectively. Each of
the metallic layers 216D and 226D as well as the metallic
layers 216S and 226S may have a structure of laminating, for
example, a titanium (T1) layer, an aluminum (Al) layer, and a
titanium layer in this order. As the second-level metallic lay-
ers, in addition to the metallic layers 216D and 226D as well
as the metallic layers 216S and 226S as described above, there
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are provided the scanning lines 130A and the power supply
lines 140A (FIG. 4). It is to be noted that the description is
here provided on the driving transistor Trl and the writing
transistor Tr2 that adopt an inversely staggered structure (so-
called bottom-gate type), although such transistors adopting a
staggered structure (so-called top-gate type) may be permit-
ted alternatively. Further, the signal lines 120A may be pro-
vided on the second-level layer at any region other than a
point of intersection between each of the scanning lines 130 A
and the power supply lines 140A.

[0055] Thepixel driving circuit 1501is covered over a whole
area with a protective film (passivation film) 217 that is com-
posed of a material such as silicon nitride, and an insulating
planarizing film 218 is further provided on the protective film
217. Preferably, the planarizing film 218 may have a top
surface with extremely-high planarity. Further, at a part of a
region of the planarizing film 218 and the protective film 217,
there is provided the microscopic contact section 124 (FIG.
4). Because especially the planarizing film 218 is larger than
the protective film 217 in thickness, preferably, the planariz-
ing film 218 may be composed of a material with excellent
pattern accuracy, such as an organic material including poly-
imide and the like. The contact section 124, which is filled up
with the first electrode layer 13, is conductive with the metal-
lic layer 216S composing a source electrode of the driving
transistor Trl.

[0056] The first electrode layer 13 that is formed on the
planarizing film 218 also has a functionality as a reflective
layer, and thus, preferably, the first electrode layer 13 may be
composed of a material with the highest possible reflectance
to improve the luminous efficiency. Therefore, the first elec-
trode layer 13 is composed of a high-reflectance material,
such as aluminum (Al) and aluminum neodymium alloy
(AINd).

[0057] The organic layer 14 is formed without any void
over a whole area of the light-emitting sections 20 each of
which is defined by the aperture-defining insulating film 24.
As shown in an example in FIG. 6, the organic layer 14 may
have a structure in which a hole injection layer 14A, a hole
transportation layer 14B, the luminescent layer 14C, and an
electron transportation layer 14D are laminated in this order
from the first electrode layer 13 side. It is to be noted that any
layers other than the luminescent layer 14C may be provided
as appropriate.

[0058] The hole injection layer 14A is a buffer layer to
improve the hole injection efficiency, as well as to prevent any
leakage. The hole transportation layer 14B increases the hole
transportation efficiency to the luminescent layer 14C. The
luminescent layer 14C generates light in such a manner that
recombination of electron and hole occurs by applying elec-
tric field. The electron transportation layer 14D improves the
electron transportation efficiency to the luminescent layer
14C. It is to be noted that an electron injection layer (not
shown in the figure) that is composed of a material. such as
LiF and Li,O may be provided between the electron trans-
portation layer 14D and the second electrode layer 16.
[0059] Further, the organic layer 14 is different in configu-
ration depending on luminescent colors of the organic light-
emitting elements 10R, 10G, and 10B. The hole injection
layer 14A on the organic light-emitting element 10R, which
may be at least approximately 5 nm but no more than approxi-
mately 300 nm in thickness, may be composed of 4,4',4"-tris
(3-methylphenyl phenylamino)triphenylamine  (m-MT-
DATA) or 4,4 4"-tris(2-naphthyl phenylamino)
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triphenylamine (2-TNATA). The hole transportation layer
14B on the organic light-emitting element 10R, which may be
at least approximately 5 nm but no more than approximately
300 nm in thickness, may be composed of bis[ (N-naphthyl)-
N-phenyl]benzine (¢.-NPD). The luminescent layer 14C on
the organic light-emitting element 10R, which may be at least
approximately 10 nm but no more than approximately 100 nm
in thickness, may be composed of a material mixing 8-quino-
linol aluminum complex (Alg3) with 2,6-bis[4-[N-(4-meth-
oxyphenyl)-N-phenyl]aminostyryl|naphthalene-1,5-dicar-
bonitrile (BSN-BCN) at approximately 40% ratio in volume.
The electron transportation layer 14D on the organic light-
emitting element 10R, which may be at least approximately 5
nm but no more than approximately 300 nm in thickness, may
be composed of Alg3.

[0060] The hole injection layer 14A on the organic light-
emitting element 10G, which may be at least approximately 5
nm but no more than approximately 300 nm in thickness, may
be composed of m-MTDATA or 2-TNATA. The hole trans-
portation layer 14B on the organic light-emitting element
10G, which may be at least approximately 5 nm but no more
than approximately 300 nm in thickness, may be composed of
a-NPD. The luminescent layer 14C on the organic light-
emitting element 10G, which may be at least approximately
10 nm but no more than approximately 100 nm in thickness,
may be composed of a material mixing Alq3 with Coumarin
6 at approximately 3% ratio in volume. The electron trans-
portation layer 14D on the organic light-emitting element
10G, which may be at least approximately 5 nm but no more
than approximately 300 nm in thickness, may be composed of
Alg3.

[0061] The hole injection layer 14A on the organic light-
emitting element 10B, which may be at least approximately 5
nm but no more than approximately 300 nm in thickness, may
be composed of m-MTDATA or 2-TNATA. The hole trans-
portation layer 14B on the organic light-emitting element
10B, which may be at least approximately 5 nm but no more
than approximately 300 nm in thickness, may be composed of
a-NPD. The luminescent layer 14C on the organic light-
emitting element 10B, which may be at least approximately
10 nm but no more than approximately 100 nm in thickness,
may be composed of spiro 6¢. The electron transportation
layer 14D on the organic light-emitting element 10B, which
may be at least approximately 5 nm but no more than approxi-
mately 300 nm in thickness, may be composed of Alg3.

[0062] Thesecond electrode layer 16 has a two-layer struc-
ture including a first conductive layer 161 and a second con-
ductive layer 162. The first conductive layer 161 is provided
in common with two or more or all of the organic light-
emitting elements 10R, 10G, and 10B, being disposed in
opposition to the first electrodelayer 13 on each of the organic
light-emitting elements 10R, 10G, and 10B. Further, the first
conductive layer 161 is formed to cover not only the organic
layer 14 but also the aperture-defining insulating film 24. On
the other hand, the second conductive layer 162, which is not
provided at the light-emitting section 20, is provided only at
the gap section 21 in which the aperture-defining insulating
film 24 is formed. Accordingly, the second electrode layer 16
has a thickness greater than that of the light-emitting section
20 at the gap section 21 in which the aperture-defining insu-
lating film 24 is formed. It is to be noted that the second
electrode layer 16 may have a thickness greater than that of
the light-emitting section 20 in at least a part of the gap
section 21. The gap section 21 where the second conductive
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layer 162 is provided on the second electrode layer 16 extends
toward both of X direction andY direction along an arrange-
ment of the organic light-emitting elements 10.

[0063] The first conductive layer 161 is a transparent elec-
trode that is composed of a conductive material having
adequate translucency to light arising on the Iuminescent
layer. Preferably, a constituent material thereof may be, for
example, a compound containing ITO or indium, zinc (Zn),
and oxygen.

[0064] A constituent material for the second conductive
layer 162 may be the same as, or different from a constituent
material for the first conductive layer 161. However, prefer-
ably, a constituent material for the second conductive layer
162 may have lower volume resistivity than that of a constitu-
ent material for the first conductive layer 161. This is because
it is possible to further suppress voltage drop in the second
electrode layer 16. Hereupon, the second conductive layer
162 does not have to be transparent since it is formed only at
the gap section 21 other than the light-emitting section 20 on
the second electrode layer 16. Accordingly, it is possible to
apply an opaque, but highly conductive metallic material,
such as an elementary substance of Al, Cu, or Ag. It is to be
noted that a whole gap area that is provided at the gap section
21 on the second electrode layer 16 may be formed of an
opaque and highly conductive material. In other words, the
second electrode layer 16 may be composed of different
materials for the light-emitting section 20 and the gap section
21.

[0065] As previously described, the auxiliary wiring 17 is
provided in a loop to surround the display region 110 on
which the plurality of the organic light-emitting elements 10
are arranged. As with, for example, the first electrode layer
13, the auxiliary wiring 17 is formed on the top surface of the
planarizing film 218 (FIG. 5), and has a functionality to
compensate for voltage drop in the second electrode layer 16
as amain electrode. A part of the auxiliary wiring 17 comes in
contact with the second electrode layer 16 at a peripheral
region of the display region 110, and remains in a state of
being electrically connected with the second electrode layer
16 (see FIG. 5). Preferably, a constituent material for the
auxiliary wiring 17 may be a highly conductive metallic
material, such as aluminum (Al), copper (Cu), silver (Ag),
and titanium (1) in the case of a single-layer structure. It is to
be noted that the auxiliary wiring 17 would not be necessary
if presence of the second conductive layer 162 could fully
suppress voltage drop in the second electrode layer 16.
[0066] It is possible to manufacture this display unit, for
example, in the following manner. Hereinafter, with reference
to FIG. 4 to FIG. 6, and the like, the descriptions are provided
on a method for manufacturing the display unit according to
this embodiment of the present disclosure.

[0067] First, the pixel driving circuit 150 including the
driving transistor Tr1 and the writing transistor Tr2 is formed
on the substrate 111 that is composed of the above-described
material. In concrete terms, first, a metallic film is formed on
the substrate 111 using, for example, a sputtering technique.
Subsequently, the metallic layers 211G and 221G, as well as
apart of the signal lines 120A are formed on the substrate 111
by patterning the resultant metallic film utilizing, for
example, a photolithographic technique, dry etching, or wet
etching technique. Next, the whole area is covered with the
gate insulating film 212. Further, a channel layer, a channel
protective film, a drain electrode, a source electrode, the
metallic layers 216D and 226D, as well as the metallic layers
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216S and 2268 are formed in predetermined shapes in order
on the gate insulating film 212. Hereupon, in conjunction
with formation of the metallic layers 216D and 226D, as well
as the metallic layers 216S and 226, a part of the signal lines
120A, the scanning lines 130A, and the power supply lines
140A are formed respectively as the second-level metallic
layers. On this occasion, a connection section for connecting
the metallic layer 221G with the scanning lines 130A, a
connection section for connecting the metallic layer 226D
with the signal lines 120A, and a connection section for
connecting the metallic layer 226S with the metallic layer
211G are formed beforehand. Thereafter, the whole surface is
covered with the protective film 217, thereby bringing the
pixel driving circuit 150 to completion. At this time, an open-
ing is formed at a predetermined position on the metallic layer
216S on the protective film 217 using a dry etching or other
technique.

[0068] After formation of the pixel driving circuit 150, a
photosensitive resin containing, for example, polyimide as a
primary constituent is coated over a whole surface thereof
utilizing a spin coating technique, and the like. Thereafter, the
planarizing film 218 having the contact section 124 is formed
by performing a photolithographic treatment for the photo-
sensitive resin. More specifically, the contact section 124 in
communication with an opening that is provided on the pro-
tective film 217 is formed by means of, for example, selective
exposure and development using a mask having an opening at
apredetermined position. Afterward, the planarizing film 218
may be calcinated if necessary. In such a manner, the pixel
driving circuit formation layer 112 is obtained.

[0069] Further, the first electrode layer 13 and the auxiliary
wiring 17 that are composed of the predetermined materials
as described above are formed. In concrete terms, a metallic
film that is composed of the above-described material is
formed over a whole surface using, for example, a sputtering
technique, and then a resist pattern in a predetermined shape
(not shown in the figure) is formed using a predetermined
mask on the resultant laminated film. Further, using this resist
pattern as a mask, selective etching of the metallic film is
carried out. On this occasion, the first electrode layer 13 is
formed in a manner to cover the top surface of the planarizing
film 218, as well as to fill up the contact section 124. Further,
the auxiliary wiring 17 is formed in a manner to surround
peripheral areas of all the first electrode layers 13 on the top
surface of the planarizing film 218. Preferably, the auxiliary
wiring 17 may be formed collectively together with the first
electrode layer 13 using the same kind of material as the first
electrode layer 13. This is because manufacturing is simpli-
fied.

[0070] Subsequently, the aperture-defining insulating film
24 is formed in a manner to fill up a gap between the adjacent
first electrode layers 13, as well as to cover the auxiliary
wiring 17. On this occasion, an opening is provided at a part
of a portion covering the auxiliary wiring 17. This is because
contact between the second electrode layer 16 to be formed
later and the auxiliary wiring 17 is ensured. Next, the organic
layer 14 is formed by sequentially laminating the hole injec-
tion layer 144, the hole transportation layer 14B, the lumi-
nescent layer 14C, and the electron transportation layer 14D,
which are composed of the predetermined materials with
prescribed thicknesses as described above, using, for
example, a vapor deposition technique in a manner to com-
pletely cover an exposed portion on the first electrode layer
13. Subsequently, the first conductive layer 161 is formed
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over the whole surface in a manner to cover the first electrode
layer 13 in opposition to one another with the organic layer 14
interposed between, as well as to cover the auxiliary wiring 17
at a predetermined opening. Finally, the organic light-emit-
ting element 10 is obtained in such a manner that the second
conductive layer 162 is formed at a region corresponding to
the aperture-defining insulating film 24 on the first conductive
layer 161, thereby bringing the second electrode layer 16 to
completion. Hereupon, it is possible to form the second con-
ductive layer 162 in the following manner. First, for example,
a portion extending toward a first direction (for example, X
direction) is formed in such a manner that a sputtering is
carried out by using a metal mask (not shown in the figure) in
which a plurality of slits extending toward the first direction
are arrayed toward a second direction (for example, Y direc-
tion). Afterward, a portion extending toward the second direc-
tion is formed in such a manner that a sputtering is carried out
by using a metal mask (not shown in the figure) in which a
plurality of slits extending toward the second direction are
arrayed toward the first direction (or by rotating the above-
described metal mask at an angle of approximately 90
degrees). In this way, the second conductive layer 162 is
formed that has a grid-shaped planar pattern corresponding to
the arrangement of the light-emitting sections 20 in X-Y
plane.

[0071] Thereafter, the protective film 18 that is made ofthe
above-described material is formed to cover the whole sur-
face. Finally, an adhesive layer is formed on the protective
film 18, and the sealing substrate 19 is attached with the
adhesive layer interposed between. Such steps complete for-
mation of the display unit.

[0072] Inthe display unit that is obtained in such a manner,
a scan signal is provided from the scanning-line driving cir-
cuit 130 via a gate electrode (metallic layer 221G) of the
writing transistor Tr2 to each of the pixels, and an image
signal that is sent from the signal-line driving circuit 120 via
the writing transistor Tr2 is held by the holding capacitor Cs.
Meanwhile, in synchronization with scanning for each row
that is performed by the scanning-line driving circuit 130, the
power supply line driving circuit 140 provides the first poten-
tial higher than the second potential to each of the power
supply lines 140A. This selects a conducting state of the
driving transistor Tr1 to inject a driving current Id into each of
the organic light-emitting elements 10R, 10G, and 10B,
thereby recombining holes and electrons to generate light
emission. Multiple reflection of this light is performed
between the first electrode layer 13 and the second electrode
layer 16, and the light is transmitted through the second
electrode layer 16, the protective film 18, and the sealing
substrate 19 to be taken out.

[0073] As described above, in this embodiment of the
present disclosure, a resistance toward an in-plane direction
on the second electrode layer 16 is made smaller at a gap area
that is provided at the gap section 21 covering the aperture-
defining insulating film 24 than a luminescent portion com-
posing the light-emitting sections 20. This fully suppresses
any voltage drop in the second electrode layer 16 without
separately providing the auxiliary wiring at the gap section 21
that separates the organic light-emitting elements 10 from
each other. Consequently, it is less likely that luminance
deterioration or luminance irregularity will partially occur in
the display region 110. Further, since the necessity for
increasing a thickness of the second electrode layer 16 on the
light-emitting section 20 is also eliminated, it is possible to
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maintain the overall emission luminance at the display region
110 without causing reduction in the transmittance on the
second electrode layer 16. As a result, this allows to maintain
an increased emission luminance, while improving the uni-
formity in distribution of the emission luminance thereof for
achieving higher display performance.

[0074] In addition, because the necessity for preparing a
space for providing the auxiliary wiring at the display region
110 is eliminated, it is to possible to fully assure a lumines-
cent region (occupied area of the light-emitting sections 20)
of each of the organic light-emitting elements 10 without
causing reduction in the aperture ratio. On the contrary, as
shown in examples in FIG. 7 and FIG. 8, when auxiliary
wiring 117 is also provided at a gap area (gap section 21)
between the organic light-emitting elements 10 to prevent any
voltage drop in the second electrode layer 16, the aperture
ratio will be reduced. Thisis because a space forarranging the
auxiliary wiring 117 is necessary. Accordingly, in this
embodiment of the present disclosure, it is possible to
improve the luminance of an overall display screen as com-
pared with a case where the auxiliary wiring is provided at a
gap area between the organic light-emitting elements. This
allows to fully deal with further growth in display screen size.
It is to be noted that FIG. 7 shows a planar configuration of a
display unit as a comparative example for the display unit
according to this embodiment of the present disclosure, cor-
responding to FIG. 3. Further, FIG. 8 is a cross-sectional
diagram taken along VIII-VIII line in the display unit as the
comparative example that is illustrated in FIG. 7, correspond-
ing to F1G. 4. InFIG. 7, the auxiliary wiring 117 is shown with
the increasing emphasis to enhance the visibility.

MODIFICATION EXAMPLES

[0075] The present technology is described thus far with
reference to the example embodiment, although the present
technology is not limited to the above-described embodi-
ment, but different variations are available. For example, in
the above-described embodiment of the present disclosure,
the second electrode layer 16 is formed by laminating the first
conductive layer 161 and the second conductive layer 162 in
this order on the aperture-defining insulating film 24 at the
gap section 21, although the present technology is not limited
thereto. For example, as shown in FIG. 9, a method may be
adopted in which the second conductive layer 162 is first
formed on the aperture-defining insulating film 24, and then
the first conductive layer 161 is formed in a manner to cover
the whole surface (first modification example).

[0076] Additionally, as shown in FIG. 10, a method may be
adopted in which a conductive film pattern 22 is provided at a
region opposite to the gap section 21 on the top surface of the
sealing substrate 19, and this is brought into contact with the
second electrode layer 16 (second modification example).
This structure may be achieved, for example, in such a man-
ner that the conductive film pattern 22 in a predetermined
shape is formed beforehand at a predetermined position on
the sealing substrate 19, and this pattern is attached to the
substrate 111 on which the organic light-emitting elements 10
are formed. This makes it possible to simplify a structure and
manufacturing processes, while achieving reduction in screen
thickness of the display unit.

[0077] Further, in the above-described embodiment of the
present disclosure, the looped auxiliary wiring 17 surround-
ing the display region 110 is provided on the planarizing film
218 as well as on the first electrode layer 13, although the
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present technology is not limited thereto. For example, like a
third modification example illustrated in FIG. 11, the auxil-
iary wiring 17 may be provided as a second-level metallic
layer on the gate insulating film 212. In this case, the auxiliary
wiring 17 may be formed using the same kind of material in
conjunction with the scanning lines 130 A, power supply lines
140A, and the like in addition to the metallic layers 216D,
226D, 216S, and 226S as the second-level metallic layers.
Further, an opening may be formed by selectively digging
down the aperture-defining insulating film 24 and the pla-
narizing film 218 to expose the top surface of the auxiliary
wiring 17. Thereafter, the second electrode layer 16 (first
conductive layer 161) may be formed to cover the opening
and the top surface of the auxiliary wiring 17. Itis to be noted
that when the auxiliary wiring 17 is formed on the planarizing
film 218, it is possible to arrange the auxiliary wiring 17 ata
region overlapping with peripheral circuits, such as the sig-
nal-line driving circuit 120, the scanning-line driving circuit
130, and the power supply line driving circuit 140. On the
other hand, as shown in FIG. 11, when the auxiliary wiring 17
is formed in a layer same in layer as the driving transistor Trl
and the like, the auxiliary wiring 17 may be disposed at one or
both of a gap area between the display region 110 and the
above-described peripheral circuits and a region outside the
above-described peripheral circuits.

[0078] Alternatively, for example, like a fourth modifica-
tion example illustrated in FIG. 12, the auxiliary wiring 17
may be provided that is composed of a two-layer structure
having a metallic layer 171 which is provided on the gate
insulating film 212 and a metallic layer 172 covering the
planarizing film 218.

[0079] Further, in one embodiment of the present technol-
ogy, for example, like a fifth modification example illustrated
in FIG. 13, as an alternative to the auxiliary wiring 17, a
looped seal section 23 surrounding the display region 110
may be formed using a conductive adhesive material. The seal
section 23 is capable of preventing outflow of the protective
film 18 and performing the functionality as the auxiliary
wiring 17 for the second electrode layer 16 with bottom face
thereof bonded to the second electrode layer 16 and with top
face thereof bonded to the sealing substrate 19.

[0080] Additionally, in the above-described embodiment
of the present disclosure, the first conductive layer 161 is
formed in common over both areas of the light-emitting sec-
tion 20 and the gap section 21, although the present technol-
ogy is not limited thereto. For example, the second electrode
layer 16 may be formed separately for each of the light-
emitting section 20 and the gap section 21. However, when
the second electrode layer 16 at the gap section 21 is com-
posed of a laminated structure including the first and second
conductive layers, one or both of the first and second conduc-
tive layers may be made of the same kind of material as the
second electrode layer 16 on the light-emitting section 20.
[0081] Moreover, in the above-described embodiment of
the present disclosure, a case where the organic light-emitting
elements 10R, 10G, and 10R are provided by assigning dif-
ferent colors for the organic layers 14 that emit red-color
light, green-color light, and blue-color light, respectively, is
illustrated by an example, although the present technology is
not limited thereto. For example, all the organic light-emit-
ting elements 10 may be set up to emit white-color light, and
each color light may be taken out by means of a color filter
that is provided separately. In this case, the organic layers 14
are provided in common with some or all the plurality of the
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organic light-emitting elements 10, and include a portion
covering the aperture-defining insulating film 24 as well.
[0082] Also, in the above-described embodiment of the
present disclosure, a case where one pixel is composed of the
organic light-emitting elements 10R, 10G, and 10R emitting
red-color light, green-color light, and blue-color light,
respectively, is illustrated by an example, although the
present technology is not limited thereto. For example, one
pixel may be composed of four kinds of organic light-emit-
ting elements including an organic light-emitting element
10W that emits white-color light or an organic light-emitting
element 10Y that emits yellow-color light in addition to the
above-described three kinds of the organic light-emitting ele-
ments 10R, 10G, and 10R.

[0083] Further, the display unit may be permitted that
extracts red-color light, green-color light, blue-color light,
and yellow-color light by using organic light-emitting ele-
ments 10Y and 10B emitting yellow-color light and blue-
color light respectively in conjunction with color filters of
red-color light, green-color light, blue-color light, and yel-
low-color light. Alternatively, the display unit may be also
permitted that extracts red-color light, green-color light, and
blue-color light by using the organic light-emitting elements
10Y and 10B emitting yellow-color light and blue-color light
respectively in conjunction with color filters of red-color
light, green-color light, and blue-color light.

[0084] Additionally, the present technology is not limited
to materials and lamination sequences for each layer, or film
formation methods that are described in the present embodi-
ment. For example, in the above-described embodiment of
the present disclosure, a case where the first electrode layer 13
is served as an anode, and the second electrode layer 16 is
served as a cathode is described, although the first electrode
layer 13 may be served as a cathode, and the second electrode
layer 16 may be served as an anode. Moreover, in the above-
described embodiment of the present disclosure, a configu-
ration of the light-emitting section 20 is explained with con-
crete descriptions, although any other layers may be further
provided. For example, a hole injection thin-film layer that is
composed ofa material, such as chromium oxide (IIT)(Cr,0;)
and ITO (Indium-Tin Oxide: oxide-mixed film of indium (In)
and tin (Sn)) may be provided between the first electrode
layer 13 and the organic layer 14.

[0085] Moreover, in the above-described embodiment of
the present disclosure, a case of the active-matrix type display
unit is described, although the present technology is also
applicable to a passive-matrix type display unit. Further, a
configuration of the pixel driving circuit for active-matrix
drive is not limited to any configuration that is described in the
above-described embodiment of the present disclosure, but
capacitor elements or transistors may be added as appropri-
ate. In this case, any necessary driving circuit may be added
apart from the signal-line driving circuit 120 and the scan-
ning-line driving circuit 130 as described above in accor-
dance with a change to the pixel driving circuit.

APPLICATION EXAMPLES

[0086] Hereinafter, the description is provided on applica-
tion examples of the display units that are described in the
above-mentioned embodiment and the modification
examples thereof of the present disclosure. The display units
according to the above-mentioned embodiment and the modi-
fication examples of the present disclosure are applicable to
electronic apparatuses in every field, such as a television
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receiver, a digital camera, a notebook personal computer, a
mobile terminal including a cellular phone, and a video cam-
era. In other words, the display units according to the above-
mentioned embodiment and the modification examples of the
present disclosure are applicable to electronic apparatuses in
every field that display externally-input image signals or
internally-generated image signals as images or video pic-
tures.

(Module)

[0087] Thedisplay units according to the above-mentioned
embodiment and the modification examples of the present
disclosure may be built into various electronic apparatuses in
first to sixth application examples 1 to 6 to be hereinafter
described as a module shown in FIG. 14 for example. For
example, this module may have a region 210 exposed from a
sealing substrate 19 and the like at one side of the substrate
111, extending wiring of the signal-line driving circuit 120
and the scanning-line driving circuit 130 to form external
connection terminals (not shown in the figure) at this exposed
region 210. An FPC (Flexible Printed Circuit) 220 for signal
input/output may be provided for the external connection
terminals.

Application Example 1

[0088] FIG. 15 shows an external view of a television
receiver to which any of the display units according to the
above-mentioned embodiment and the modification
examples of the present disclosure is applicable. This televi-
sion receiver may have, for example, an image display screen
section 300 including a front panel 310 and a filter glass 320,
and the image display screen section 300 is composed of any
of the display units according to the above-mentioned
embodiment and the modification examples of the present
disclosure.

Application Example 2

[0089] FIGS.16A and 16B each show an external view of a
digital camera to which any of the display units according to
the above-mentioned embodiment and the modification
examples of the present disclosure is applicable. This digital
camera may have, for example, a light emitting section 410
for flashing, a display section 420, a menu switch 430, and a
shutter button 440, and the display section 420 is composed of
any of the display units according to the above-mentioned
embodiment and the modification examples of the present
disclosure.

Application Example 3

[0090] FIG. 17 shows an external view of a notebook per-
sonal computer to which any of the display units according to
the above-mentioned embodiment and the modification
examples of the present disclosure is applicable. This note-
book personal computer may have, for example, a main body
510, a keyboard 520 for operation of entering characters and
the like, and a display section 530 for image display, and the
display section 530 is composed of any of the display units
according to the above-mentioned embodiment and the modi-
fication examples of the present disclosure.
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Application Example 4

[0091] FIG. 18 shows an external view of a video camera to
which any of the display units according to the above-men-
tioned embodiment and the modification examples of the
present disclosure is applicable. This video camera may have,
for example, a main body section 610, a lens 620 for shooting
an image of a subject that is provided at the front lateral side
of the main body section 610, a start/stop switch 630 for
starting or stopping the shooting of the image of the subject,
and a display section 640, and the display section 640 is
composed of any of the display units according to the above-
mentioned embodiment and the modification examples of the
present disclosure.

Application Example 5

[0092] FIGS. 19A and 19B each show an external view of a
cellular phone to which any of the display units according to
the above-mentioned embodiment and the meodification
examples of the present disclosure is applicable. For example,
this cellular phone, which may join an upper chassis 710 and
a lower chassis 720 with a coupling section (hinge section)
730, may have a display 740, a sub-display 750, a picture light
760, and a camera 770. The display 740 or the sub-display
750 is composed of any of the display units according to the
above-mentioned embodiment and the modification
examples of the present disclosure.

Application Example 6

[0093] FIGS. 20A and 20B each show an external configu-
ration of a so-called tablet-type personal computer (PC). This
tablet-type PC may include, for example, a display section
810, a non-display section 820 including a housing for hold-
ing the display section 810, and an operational section 830
including a power switch. It is to be noted that the operational
section 830 may be provided at the front side of the non-
display section 820 as shown in FIG. 20A, or may be provided
on the top side as shown in FIG. 20B. The display section 810
1s a touch screen (touch panel) with a position input function
(pointing function) in addition to an image display function.

[0094] Furthermore, the technology encompasses any pos-

sible combination of some or all of the various embodiments

described herein and incorporated herein.

[0095] Tt is possible to achieve at least the following con-

figurations from the above-described example embodiments

of the disclosure.

[0096] (1) A display unit comprising:

[0097] an organic layer between a light-emitting section
portion of a first electrode layer and a light-emitting section
portion of a second electrode layer, light being emissible
from within said organic layer;

[0098] an aperture-defining insulating film between a con-
tact section of the first electrode layer and a gap section
portion of the second electrode layer,

[0099] wherein the thickness of said gap section portion of
the second electrode layer is greater than the thickness of
said light-emitting section portion of the second electrode
layer.

[0100] (2) A display unit according to (1), further compris-
ing:
[0101] wiring electrically connected to said contact section

of the first electrode layer, said contact section of the first
electrode layer being between said aperture-defining insu-
lating film and said wiring.
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[0102] (3) A display unit according to (1) or (2), further
comprising:

[0103] a driving transistor electrically connected to said
contact section of the first electrode layer.

[0104] (4) A display unit according to any one of (1) or (3),
wherein said organic layer comprises:

[0105] ahole transportation layer between a hole injection
layer and a luminescent layer, said luminescent layer being
between an electron transportation layer and said hole
transportation layer.

[0106] (5) A display unit according to any one of (1) or (4),
wherein said gap section portion of the second electrode
layer comprises:

[0107] a first conductive layer and a second conductive
layer, said second conductive layer being in physical con-
tact with said first conductive layer.

[0108] (6) A display unit according to any one of (1) or (5),
wherein a volume resistivity of the second conductive layer
is lower than a volume resistivity of the first conductive
layer.

[0109] (7) A display unit according to any one of (1) or (6),
wherein said first conductive layer is an indium tin oxide
layer.

[0110] (8) A display unit according to any one of (1) or (7),
wherein said first conductive layer includes indium, zinc,
and oxygen.

[0111] (9) A display unit according to any one of (1) or (8),
wherein said second conductive layer is a conductive
metallic material.

[0112] (10)Adisplay unitaccording to any one of (1) or (9),
wherein said first conductive layer is electrically connected
to said light-emitting section portion of the second elec-
trode layer.

[0113] (11) A display unit according to any one of (1) or
(10), wherein said first conductive layer and said light-
emitting section portion of the second electrode layer are a
same material.

[0114] (12) A display unit according to any one of (1) or
(11), wherein said first conductive layer and said second
conductive layer are said same material.

[0115] (13) A display unit according to any one of (1) or
(12), wherein said first conductive layer and said second
conductive layer are of different materials.

[0116] (14) A display unit according to any one of (1) or
(13), wherein said light is transmissible through said first
conductive layer, said second conductive layer being
opaque to said light.

[0117] (15) A display unit according to any one of (1) or
(14), wherein an opening extends through a planarizing
film, said contact section of the first electrode layer being
within said opening.

[0118] (16) A display unit according to any one of (1) or
(15), wherein said light-emitting section portion of the first
electrode layer is between said organic layer and said pla-
narizing film.

[0119] (17) A display unit, including:
[0120] a plurality of light-emitting elements each of which
is arranged on a base substrate and includes a light-emitting
section, each of the light-emitting sections including a first
electrode layer, an organic layer having a luminescent layer,
and a second electrode layer that are laminated in this order on
the base substrate; and

[0121] aninsulating layer separating the light-emitting sec-

tions of the light-emitting elements from one another,
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[0122] wherein the second electrode layer is provided in
common among a part or all of the light-emitting elements,
and includes a gap portion that covers the insulating layer, and

[0123] wherein the second electrode layer has a resistance

in an in-plane direction smaller in the gap portion than in a

luminescent portion, the luminescent portion composing the

light-emitting section.

[0124] (18) The display unit according to (17), wherein the
second electrode layer includes a portion in the gap portion
greater in thickness than the luminescent portion.

[0125] (19) The display unit according to (18), wherein the
second electrode layer is made of a same kind of material
for both of the luminescent portion and the gap portion.

[0126] (20) The display unit according to (18), wherein the
gap portion of the second electrode layer has a laminated
structure including a first layer and a second layer, one or
both of the first layer and the second layer being made of a
same kind of material as the luminescent portion.

[0127] (21) The display unit according to (20), wherein the
second layer is made of a material having a volume resis-
tivity smaller than a volume resistivity of the luminescent
portion.

[0128] (22) The display unit according to any one of (17) to
(21), wherein the organic layer is provided in common
among a part or all of the light-emitting elements, and
includes a portion that also covers the insulating layer.

[0129] (23) The display unit according to any one of (17) to
(22), wherein

[0130] the base substrate includes a driving element that

controls a voltage to be applied across the first electrode layer

and the second electrode layer, and

[0131] the first electrode layer is conductive with the driv-

ing element at a region in which the insulating layer is pro-

vided.

[0132] (24) The display unit according to any one of (17) to
(23), further including an auxiliary wiring that is conduc-
tive with the second electrode layer and surrounding a
display section in which the light-emitting elements are
arranged.

[0133] (25) The display unit according to (24), wherein the
auxiliary wiring is provided in a layer same in level as the
first electrode layer.

[0134] (26) The display unit according to any one of (17) to
(25), wherein the light-emitting elements are arrayed in a
first direction and a second direction that intersect with one
another, and the gap portion of the second electrode layer
extends in the first direction and the second direction.

[0135] (27)Anelectronic apparatus provided with adisplay
unit, the display unit including:

[0136] a plurality of light-emitting elements each of which
is arranged on a base substrate and includes a light-emitting
section, each of the light-emitting sections including a first
electrode layer, an organic layer having a luminescent layer,
and a second electrode layer that are laminated in this order on
the base substrate; and

[0137] aninsulating layer separating the light-emitting sec-

tions of the light-emitting elements from one another,

[0138] wherein the second electrode layer is provided in

common among a part or all of the light-emitting elements,

and includes a gap portion that covers the insulating layer, and

[0139] wherein the second electrode layer has a resistance
in an in-plane direction smaller in the gap portion than in a
luminescent portion, the luminescent portion composing
the light-emitting section.
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[0140] The present disclosure contains subject matter
related to that disclosed in Japanese Priority Patent Applica-
tion JP 2012-170488 filed in the Japan Patent Office on Jul.
31, 2012, the entire content of which is hereby incorporated
by reference.

[0141] It should be understood by those skilled in the art
that various modifications, combinations, sub-combinations
and alterations may occur depending on design requirements
and other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What is claimed is:

1. A display unit comprising:

an organic layer between a light-emitting section portion of
afirst electrode layer and a light-emitting section portion
of a second electrode layer, light being emissible from
within said organic layer;

an aperture-defining insulating film between a contact sec-
tion of the first electrode layer and a gap section portion
of the second electrode layer,

wherein said gap section portion of the second electrode
layer comprises a first conductive layer and a second
conductive layer, said second conductive layer being in
physical contact with said first conductive layer,

wherein said first conductive layer and said light-emitting
section portion of the second electrode layer are a same
material, said first conductive layer and said second
conductive layer being of different materials.

2. A display unit according to claim 1, further comprising:

wiring electrically connected to said contact section of the
first electrode layer, said contact section of the first elec-
trode layer being between said aperture-defining insu-
lating film and said wiring.

3. A display unit according to claim 2, further comprising:

a driving transistor electrically connected to said contact
section of the first electrode layer.

4. A display unitaccording to claim 1, wherein said organic

layer comprises:

a hole transportation layer between a hole injection layer
and a luminescent layer, said luminescent layer being
between an electron transportation layer and said hole
transportation layer.

5. A display unit according to claim 1, wherein a volume
resistivity of the second conductive layer is lower than a
volume resistivity of the first conductive layer.

6. A display unit according to claim 1, wherein said first
conductive layer is an indium tin oxide layer.

7. A display unit according to claim 1, wherein said first
conductive layer includes indium, zinc, and oxygen.

8. A display unit according to claim 1, wherein said second
conductive layer is a conductive metallic material.

9. A display unit according to claim 1, wherein said first
conductive layer is electrically connected to said light-emit-
ting section portion of the second electrode layer.

10. A display unit according to claim 1, wherein said light
is transmissible through said first conductive layer, said sec-
ond conductive layer being opaque to said light.

11. A display unit according to claim 1, wherein an opening
extends through a planarizing film, said contact section of the
first electrode layer being within said opening.

12. A display unit according to claim 11, wherein said
light-emitting section portion of the first electrode layer is
between said organic layer and said planarizing film.

13. A display unit according to claim 1, wherein said first
electrode layer is an optically reflective conductive material.
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14. A display unit according to claim 1, wherein said first
electrode layer in aluminum or an aluminum alloy.

15. A display unit according to claim 1, wherein said first
conductive layer is an optically transparent conductive mate-
rial.

16. A display unit according to claim 1, wherein said sec-
ond conductive layer is an optically opaque conductive mate-
rial.

17. A display unit according to claim 1, wherein said sec-
ond conductive layer is a material from the group consisting
of aluminum, copper and gold.

18. A display unit according to claim 1, wherein said aper-
ture-defining insulating film is in physical contact with said
first conductive layer and said contact section of the first
electrode layer.

19. A display unit according to claim 1, wherein said
organic layer is in physical contact with said aperture-defin-
ing insulating film and said first conductive layer.
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20. A display unit according to claim 1, wherein said first
conductive layer is between said aperture-defining insulating
film and said second conductive layer.

21. A display unit according to claim 1, further comprising:

a protective film between said second electrode layerand a

sealing substrate.

22. A display unit according to claim 21, wherein said
protective film is in physical contact with second electrode
layer and said sealing substrate.

23. A display unit according to claim 21, wherein said
protective film is in physical contact with said second con-
ductive layer.

24. A display unit according to claim 21, wherein said
protective film is in physical contact with said light-emitting
section portion of the second electrode layer.

25. An electronic apparatus comprising:

the display unit according to claim 1;

a housing, said display unit being in said housing.

* #* * #* #®



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

patsnap
ERETMBFRE

US20150053963A1 NI (»&E)B 2015-02-26

US14/529656 RiEH 2014-10-31

RERNT

RERQT

JOLED INC.

[#R1& B8 A JINTA SEIICHIRO
NODA MAKOTO
IZUMI GAKU
IZUMI KENICHI
KODATE MANABU
SEKI TAKAHIRO
TSUCHIYA MICHITOSHI
EBHA JINTA, SEIICHIRO
NODA, MAKOTO
IZUMI, GAKU
IZUMI, KENICHI
KODATE, MANABU
SEKI, TAKAHIRO
TSUCHIYA, MICHITOSHI
IPCH %S HO1L27/32 HO1L51/52
CPCH¥%E HO01L27/3246 H01L51/5234 HO1L51/5246 H01L51/5253 H01L51/5218 HO1L51/5012 HO1L51/5228
HO01L2251/5315
£ £ 2012170488 2012-07-31 JP
H N FF 3Rk US9082733
SNERaE Espacenet USPTO
FEF)
— — SN2 —_ . N2 \\
—MERET  BREF-—ENENEXITOBO ME_BREN LK

B HNENE. TUMNBIEABEK. REANBERNTT
F—RBRENEMB S NE - BRENEKRED 2B, 5 BRENE =
BRETNEEATE -BRENRABINEE,

820

4



https://share-analytics.zhihuiya.com/view/70104bae-e538-488b-a9ca-3252902a9c28
https://worldwide.espacenet.com/patent/search/family/050024586/publication/US2015053963A1?q=US2015053963A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150053963%22.PGNR.&OS=DN/20150053963&RS=DN/20150053963

