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ORGANIC EL DISPLAY AND ELECTRONIC
APPARATUS

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] The present application claims priority to Japanese
Priority Patent Application JP 2013-074216 filed in the Japan
Patent Office on Mar. 29, 2013, the entire content of which is
hereby incorporated by reference.

BACKGROUND

[0002] The present disclosure relates to an organic elec-
troluminescence (EL) display that emits light by utilizing an
organic EL. phenomenon, and also relates to an electronic
apparatus including such an organic EL display.

[0003] Anorganic EL device that emits light by utilizing an
EL phenomenon of an organic material has a configuration in
which an organic layer including an organic hole transport
layer and an organic light emitting layer laminated therein is
provided between an anode and a cathode. Such an organic
EL device has been receiving attention as a light-emission
device capable of high-intensity light emission based on low-
voltage DC driving. However, a display (an organic EL dis-
play) using this organic EL device has disadvantages of low
stability over time and a short life such that the organic layer
in the organic EL device deteriorates due to moisture absorp-
tion, which reduces light emission intensity in the organic EL
device and/or destabilizes light emission.

[0004] Therefore, for example, Japanese Unexamined
Patent Application Publication No. 2002-93576 has proposed
an organic EL display in which a cover material used for
sealing is disposed on a device-formed-face side of a sub-
strate. On this device-formed-face side, an organic EL device
and other circuit are formed. In this organic EL display, a
peripheral edge part between the substrate and the cover
material is sealed by a seal material. Further, JP 2002-93576A
also proposes a configuration in which a hard carbon film is
provided as a protective film preventing entrance of water
vapor and the like, to cover the outside of the seal material.
With such a configuration, the organic EL device formed on
the substrate is completely shielded from outside. Therefore,
it is possible to prevent substances such as water and oxygen,
which accelerate deterioration due to oxidation of the organic
EL device, from entering from outside.

[0005] Further, besides the above-described proposal, a
complete-solid-type organic EL display has been proposed.
In this type of organic EL display, a cover material used for
sealing is adhered with an adhesive, on a device-formed-face
side of a substrate. On this device-formed-face side, an
organic EL device and other circuit are formed.

SUMMARY

[0006] In an organic EL display, in general, an interlayer
insulating layer is provided in a state of covering a drive
circuit configured using a thin-film transistor (TFT). On this
interlayer insulating layer, an organic EL device is formed to
be arranged. In this case, in order to form the organic EL
device ona surface flattened by lowering a step resulting from
formation of the drive circuit, the interlayer insulating layer
may be formed of, for example, a flattening film using an
organic photosensitive insulating material or the like. How-
ever, such an interlayer insulating layer (an organic insulating
layer) made of the above-mentioned organic photosensitive
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insulating material easily allows water to pass therethrough.
Therefore, there is such a disadvantage that water attaching to
a foreign matter and remaining in the display easily spreads
through this organic insulating layer.

[0007] In order to address such a disadvantage, there has
been proposed an organic EL display in which a separation
groove is formed at a position around a display region (on an
outer edge side of the display region). The separation groove
separates an organic insulating layer similar to the one
described above, into a part on an inner region side and a part
on an outer region side (for example, see Japanese Unexam-
ined Patent Application Publication Nos. 2006-54111 and
2008-283222). Providing such a separation groove prevents
water present on the outer region side in the organic insulating
layer, from entering the inner region side (the display region
side) through this organic insulating layer. Therefore, it is
possible to suppress the above-described deterioration of the
organic layer (the organic EL device), caused by the passage
of the water remaining in the display, through the organic
insulating layer.

[0008] However, in such a structure proposed in JP 2006-
54111A and JP 2008-283222A, for example, in a case in
which an area mask is used in forming a film for the organic
layer and the like, such as a case of forming a white organic
EL device, there is a disadvantage as described below and
therefore, there is room for improvement. That is, in such a
case, 1t is necessary to form the above-described separation
groove at a position sufficiently away from the display region,
considering misalignment of the area mask (a mask misalign-
ment region) and a wraparound (a tapered region) of the film.
For this reason, it is necessary to provide a wide bezel (to
increase the distance between the display region and the
peripheral region), which makes it difficult to achieve a slim
bezel (reductions in size and cost of the display). Moreover,
because it is necessary to increase the distance between the
display region and the peripheral region, the organic layer
deteriorates due to entrance of water contained in the organic
insulating layer in this region (an internal region of the sepa-
ration groove), into the organic layer.

[0009] It is desirable to provide an organic EL display
capable of improving reliability of an organic EL device
while achieving a slim bezel. It is also desirable to provide an
electronic apparatus having such an organic EL display.
[0010] According to an embodiment of the present disclo-
sure, there is provided an organic EL display including: a
display region including a plurality of pixels being arranged
and each including a light-emission device, the light-emis-
sion device including a first electrode, an organic layer, and a
second electrode laminated in order from a substrate side, and
the organic layer including a light emitting layer; a peripheral
region provided on an outer edge side of the display region,
and including a peripheral circuit; a first insulating layer as
well as a second insulating layer, the first insulating layer
being on a lower side, the second insulating layer being on an
upper side, the first insulating layer and the second insulating
layer being provided to extend from the display region to the
peripheral region; a first separation groove provided in the
first insulating layer between the display region and the
peripheral region; a first conductive layer provided on the first
insulating layer in the peripheral region, with a side face and
abottom of the first separation groove in between; a covering
section in which at least a part of an end face of the second
insulating layer is covered by the organic layer or the second
electrode; and a sealing section provided on an outer edge
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side of the covering section, and formed by laminating the
first conductive layer and the second electrode.

[0011] According to an embodiment of the present disclo-
sure, there is provided an electronic apparatus including an
organic EL display, the organic EL display including: a dis-
play region including a plurality of pixels being arranged and
each including a light-emission device, the light-emission
device including a first electrode, an organic layer, and a
second electrode laminated in order from a substrate side, and
the organic layer including a light emitting layer; a peripheral
region provided on an outer edge side of the display region,
and including a peripheral circuit; a first insulating layer as
well as a second insulating layer, the first insulating layer
being on a lower side, the second insulating layer being on an
upper side, the first insulating layer and the second insulating
layer being provided to extend from the display region to the
peripheral region; a first separation groove provided in the
first insulating layer between the display region and the
peripheral region; a first conductive layer provided on the first
insulating layer in the peripheral region, with a side face and
abottom of the first separation groove in between; a covering
section in which at least a part of an end face of the second
insulating layer is covered by the organic layer or the second
electrode; and a sealing section provided on an outer edge
side of the covering section, and formed by laminating the
first conductive layer and the second electrode.

[0012] In the organic EL display and the electronic appa-
ratus according to the above-described embodiments of the
present disclosure, the first separation groove is formed
between the display region and the peripheral region, to sepa-
rate the first insulating layer into the part on the display region
side and the part on the peripheral region side. Further, the
sealing section and the covering section are provided in the
peripheral region. In the covering section, the end face of the
second insulating layer is covered by the organic layer or the
second electrode. The sealing section is provided on the outer
edge side of the covering section, and formed by laminating
the first conductive layer and the second electrode. Unlike a
typical technique, such a configuration prevents entrance of
water contained in the first insulating layer and the second
insulating layer on an outer edge side of the first separation
groove, from entering into the organic layer (corresponding to
the above-described internal region of the separation groove
in the existing display). In the typical technique, a separation
groove that separates a first insulating layer and a second
insulating layer is formed in a partial region on an outer edge
side of a formation region of an organic layer.

[0013] According to the organic EL display and the elec-
tronic apparatus of the above-described embodiments of the
present disclosure, the first separation groove is provided in
the first insulating layer between the display region and the
peripheral region. Further, the sealing section and the cover-
ing section are formed in the peripheral region. In the cover-
ing section, the end face of the second insulating layer is
covered by the organic layer or the second electrode. The
sealing section is formed by laminating the first conductive
layer and the second electrode. Therefore, entrance of water,
which is contained in the first insulating layer and the second
insulating layer on the outer edge side of the first separation
groove, into the organic layer, is allowed to be prevented.
Hence, by suppressing deterioration of the organic EL device
due to water, improvement in reliability is allowed while a
slim bezel is achieved.
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[0014] Ttisto be understood 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.

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

BRIEF DESCRIPTION OF THE FIGURES

[0016] 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 describe the principles of the technology.
[0017] FIG. 1 is a cross-sectional diagram illustrating a
configuration of an organic EL display according to an
embodiment of the present disclosure.

[0018] FIG. 2 is a plan view of the organic EL display
illustrated in FIG. 1.

[0019] FIG. 3 is a diagram illustrating an overall configu-
ration of the organic EL display illustrated in FIG. 1.

[0020] FIG. 4isadiagram illustrating an example of a pixel
driving circuit illustrated in FIG. 3.

[0021] FIG. 5isa cross-sectional diagram of an organic EL
device included inthe organic EL display illustrated in F1G. 1.
[0022] FIG. 6 is a cross-sectional diagram illustrating a
configuration of an organic EL display according to a com-
parative example.

[0023] FIG. 7 is a cross-sectional diagram illustrating a
configuration of an organic EL display according to Modifi-
cation 1.

[0024] FIG. 8 is a cross-sectional diagram illustrating an
example of a configuration of an organic EL display accord-
ing to Modification 2.

[0025] FIG. 9 is a cross-sectional diagram illustrating
another example of the configuration of the organic EL dis-
play according to Modification 2.

[0026] FIG. 10 is a cross-sectional diagram illustrating an
example of a configuration of an organic EL display accord-
ing to Modification 3.

[0027] FIG. 11 is a cross-sectional diagram illustrating
another example of the configuration of the organic EL dis-
play according to Modification 3.

[0028] FIG. 12 is a cross-sectional diagram illustrating an
example of a configuration of an organic EL display accord-
ing to Modification 4.

[0029] FIG. 13 is a cross-sectional diagram illustrating
another example of the configuration of the organic EL dis-
play according to Modification 4.

[0030] FIG. 14A is a perspective view illustrating an
appearance of Application example 1 of a display using pixels
in any of the above-described embodiment and the like, when
viewed from front.

[0031] FIG. 14B is a perspective view illustrating an
appearance of Application example 1 of the display using the
pixels in any of the above-described embodiment and the like,
when viewed from back.

[0032] FIG. 15 is a perspective view illustrating an appear-
ance of Application example 2.

[0033] FIG. 16A is a perspective view illustrating an
appearance of Application example 3 when viewed from
front.
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[0034] FIG. 16B is a perspective view illustrating an
appearance of Application example 3 when viewed from
back.

[0035] FIG. 17 is a perspective view illustrating an appear-
ance of Application example 4.

[0036] FIG. 18 is a perspective view illustrating an appear-
ance of Application example 5.

[0037] FIG. 19A is a diagram including a front view, a
left-side view, aright-side view, a top view, and a bottom view
of Application example 6 in a closed state.

[0038] FIG. 19B is a diagram including a front view and a
side view of Application example 6 in an open state.

DETAILED DESCRIPTION

[0039] An embodiment of the present disclosure will be
described below in detail with reference to the drawings. It is
to be noted that the description will be provided in the fol-
lowing order.

1. Embodiment (an examplein which a first separation groove
and a second separation groove are provided)

2. Modifications

[0040] Modification 1 (an example in which a high-resis-
tive layer is provided between an organic layer and a second
electrode)

Modification 2 (an example in which a third separation
groove is provided)

Modification3 (an example in which a metal layer is provided
to be closer to an outer edge than the second separation
groove)

Modification 4 (an example in which a removal section is
provided in place of the first separation groove, the removal
section being formed by removing an organic insulating layer
in the entire region to an end of a substrate)

3. Application Examples (examples of application to elec-
tronic apparatuses)

Embodiment
[0041] [Overall Configuration Example of Organic EL Dis-
play]
[0042] FIG. 1 illustrates a cross-sectional configuration of

an organic EL display (an organic EL display 1) according to
an embodiment of the present disclosure. The organic EL
display 1 is used as an organic EL television receiver or the
like. As illustrated in FIG. 2, a display region 110A and a
peripheral region 110B are provided on a substrate 11. The
peripheral region 110B is provided on a peripheral edge of the
display region 110A. The organic EL display 1 may be, for
example, a top-emission-type display (see F1G. 5), in which
color light of any of R (red), G (green), and B (blue) is
outputted from a top surface side (a surface on a side opposite
to the substrate 11), using a white organic EL device 10W and
a color filter 19A to be described later. It is to be noted that
FIG. 1 is a cross-sectional diagram of the organic EL display
1, taken along a line [-I illustrated in FIG. 2. FIG. 3 illustrates
an example of an overall configuration of the organic EL
display 1 illustrated in FIG. 1. In the display region 1104, a
plurality of pixels 2 (red pixels 2R, green pixels 2G, and blue
pixels 2B) are arranged in a matrix. Further, in the peripheral
region 110B located around (on an outer edge side, or a
circumferential side of) the display region 110A, asignal-line
driving circuit 120 and a scanning-line driving circuit 130
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used as a driver for image display (a peripheral circuit 12B to
be described later) are provided.

[0043] In the display region 110A, a pixel driving circuit
140 is provided. FIG. 3 illustrates an example of the pixel
driving circuit 140 (an example of a pixel circuit of each of the
red pixel 2R, the green pixel 2G, and the blue pixel 2B). The
pixel driving circuit 140 is an active drive circuit formed
below a lower electrode 161 A to be described later. The pixel
driving circuit 140 includes a drive transistor Trl, a write
transistor Tr2, and a capacitor (a retention capacitor) Cs
between the transistors Tr1 and Tr2. The pixel driving circuit
140 further includes the white organic EL device 10W con-
nected to the drive transistor Trl in series, between a first
power source line (Vec) and a second power source line
(GND). In other words, the white organic EL device 10W is
provided in each of the red pixel 2R, the green pixel 2G, and
the blue pixel 2B. The drive transistor Trl and the write
transistor Tr2 are each a typical thin-film transistor (TFT),
and may be, for example, in an inverted staggered structure (a
so-called bottom-gate type), or in a staggered structure (a
top-gate type), although a configuration thereofis not limited
in particular.

[0044] In the pixel driving circuit 140, a plurality of signal
lines 120A are arranged in a column direction, and a plurality
of scanning lines 130A are arranged in a row direction. An
intersection of each of the signal lines 120A and each of the
scanning lines 130A corresponds to any one of the red pixel
2R, the green pixel 2@, and the blue pixel 2B. Each of the
signal lines 120A is connected to the signal-line driving cir-
cuit 120. An image signal is supplied from the signal-line
driving circuit 120 to a source electrode of the write transistor
Tr2 through the signal line 120A. Each of the scanning lines
130A is connected to the scanning-line driving circuit 130. A
scanning signal is sequentially supplied from the scanning-
line driving circuit 130 to a gate electrode of the write tran-
sistor Tr2 through the scanning line 130A.

[0045] In the organic EL display 1 of the present embodi-
ment, as illustrated in FIG. 1, a separation groove 21 (a first
separation groove) is formed in an organic insulating layer
151 (afirst insulating layer) between the display region 110A
and the peripheral region 110B. The organic EL display 1 has
a layered structure. In this layered structure, a pixel driving
circuit 12A (corresponding to the pixel driving circuit 140), a
wiring layer including the peripheral circuit 12B and a metal
layer 13A, an inorganic insulating layer 14, the organic insu-
lating layer 151, and the lower electrode 161A (and a con-
ductive layer 161B), an organic insulating layer 152 (a second
insulating layer), an organic layer 160, an upper electrode
162, a protective layer 17, and a filler layer (a bonding layer)
18A as well as a seal material 18B, and a color filter 19A as
well as a BM (black matrix) layer 19B are laminated in this
order on the substrate 11. Further, a sealing substrate 19 is
adhered onto the layered structure to seal this structure.
[0046] The separation groove 21 is provided in the organic
insulating layer 151 between the display region 110A and the
peripheral region 110B. Specifically, the separation groove
21 is provided in the organic insulating layer 151 at a position
corresponding to the metal layer 13A, to separate the organic
insulating layer 151 into a part on the display region 110A
side and a part on the peripheral region 110B side. Sidewalls
and a bottom of the separation groove 21 are covered by the
lower electrode 161A and the conductive layer 161B. The
lower electrode 161A and the conductive layer 161B are
conductive films formed of the same material in the same
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process. The lower electrode 161A and the conductive layer
161B may be, for example, separated from each other by an
opening P1 provided in the sidewall on the display region
110A side of the separation groove 21, so that the respective
regions are electrically nonconductive with respect to each
other. Further, in the present embodiment, the separation
groove 21 passes through the inorganic insulating layer 14,
and the conductive layer 161B covering the bottom of the
separation groove 21 forms a connection section (a cathode
contact 21A to be described later) where the conductive layer
161B is directly laminated on the metal layer 13A. The sepa-
ration groove 21 may have, for example, an inner diameter of
about 10 um to 100 um. The separation groove 21 has a depth
equal to the sum of a thickness of the organic insulating layer
151 and a thickness of the inorganic insulating layer 14. The
depth of the separation groove 21 may be, for example, about
500 nm to 5000 nm.

[0047] The substrate 11 is a support having the white
organic EL device 10W arranged on one primary surface side
thereof. For the substrate 11, any of quartz, glass, a metallic
foil, a resin film or sheet, and the like may be used.

[0048] The pixel driving circuit 12A and the peripheral
circuit 12B are drive circuits (drivers for image display)
including the signal-line driving circuit 120, the scanning-
line driving circuit 130, and the like. The pixel driving circuit
12A and the peripheral circuit 12B are formed below the
organic insulating layer 151 (specifically, between the sub-
strate 11 and the inorganic insulating layer 14), on the sub-
strate 11.

[0049] The metal layer 13A serves as a wiring layer for the
pixel driving circuit 12A (140) and the peripheral circuit 12B,
and also serves as a wiring layer (an electrode) used to have
contact with the upper electrode 162 (the cathode contact
21A) to be described later. The metal layer 13A may be made
of, for example, a simple substance or an alloy of a metallic
element such as aluminum (Al), copper (Cu), and titanium
(Ti).

[0050] The inorganic insulating layer 14 is almost uni-
formly formed on the pixel driving circuit 12A, the peripheral
circuit 12B, the metal layer 13A, and the substrate 11. The
inorganic insulating layer 14 may be made of, for example, an
inorganic material such as silicon oxide (SiOx), silicon
nitride (SiNx), silicon oxynitride (SiNxOy), titanium oxide
(TiOx), and aluminum oxide (AlxQy).

[0051] The organic insulating layers 151 and 152 each
serve as an inter-pixel insulating layer. The organic insulating
layer 151 is formed on a lower side, and the organic insulating
layer 152 is formed on an upper side. The organic insulating
layer 151 on the lower side is formed to extend from the
display region 110A to an outer region thereof (for example,
to an end of the substrate 11, through the peripheral region
110B), on the substrate 11. The organic insulating layer 152
on the upper side is formed from the display region 110A to
a part of the peripheral region 110B (for example, a part (in a
tapered region A1) of the peripheral region 110B close to the
display region 110A), and an end face thereof is covered by
the organic layer 160. The organic insulating layers 151 and
152 each may be made of, for example, an organic material
such as polyimide, acrylic, novolac resin, and siloxane.
[0052] The lower electrode 161A, the organic layer 160,
and the upper electrode 162 are in a layered structure used to
configure the above-described white organic EL device 10W.
[0053] The lower electrode 161A serves as an anode (an
anode electrode), and is provided for each of the pixels 2 (2R,
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2G, and 2B) of each color in the display region 110A. Further,
in the outer region (mainly, the peripheral region 110B) of the
display region 110A, the lower electrode 161A is formed to
extend, and the conductive layer 161B disconnected by the
opening P1 is formed almost uniformly. In other words, the
lower electrode 161A and the conductive layer 161B are
formed of the same material in the same process, and may be
made of, for example, a metallic material having optical
reflectance of about 70% (for example, aluminum (Al), a
lamination layer of indium tin oxide (ITO) and silver (Ag), or
the like).

[0054] The organic layer 160 is formed on the organic
insulating layer 152 and the and the conductive layer 161B, to
extend from the display region 110 A to apart of the peripheral
region 110B. Specifically, the organic layer 160 is formed to
extend from the display region 110A to the tapered region Al
illustrated in FIG. 1. In the tapered region Al, a covering
section 22 that covers an end face of the organic insulating
layer 152 is formed. Here, the tapered region Al is a wrap-
around region of a film in forming the organic layer 160,
which is a region formed on an outer edge (a circumference)
of the display region 110A.

[0055] The organic layer 160 has, as illustrated in F1IG. 5, a
layered structure in which a hole injection layer 160A, a hole
transport layer 160B, a light emitting layer 160C, an electron
transport layer 160D, and an electron injection layer 160E are
laminated in this order from the lower electrode 161A side. Of
these layers, the layers except the light emitting layer 160C
may be provided as necessary. The hole injection layer 160A
is provided to increase hole injection efficiency and to prevent
leakage. The hole transport layer 160B is intended to increase
hole transport efficiency to the light emitting layer 160C. The
light emitting layer 160C is a layer in which electron-hole
recombination is caused by application of an electric field to
generate light. The electron transport layer 160D is intended
to increase electron transport efficiency to the light emitting
layer 160C. The electron injection layer 160E is intended to
increase electron injection efficiency. It is to be noted that a
material of the organic layer 160 is not limited in particular,
and may be a typical low-molecular or polymer organic mate-
rial.

[0056] Theupper electrode 162 serves as a cathode (a cath-
ode electrode), and is provided as an electrode common to
each of the pixels 2 in the display region 110A. The upper
electrode 162 is a transparent electrode, and may be prefer-
ably made of, for example, a material such as ITO, IZO
(indium zinc oxide), and ZnO (zinc oxide). Further, on the
substrate 11, the upper electrode 162 is formed to extend from
the display region 110A to the outer region thereof (for
example, an end of the peripheral circuit 12B). Specifically,
the upper electrode 162 is formed to expand further than the
organic layer 160 provided on the conductive layer 161B,
through the covering section 22 covering the end face of the
organic insulating layer 152. In this expansion region, the
upper electrode 162 is laminated directly on the conductive
layer 161B, and a sealing section 23 used to shield the organic
layer 160 (and the organic insulating layer 152) from outside
air is provided. This prevents entrance of water into the
organic insulating layer 152 and the organic layer 160. It is to
be noted that the organic layer 160 may not necessarily cover
the end face of the organic insulating layer 152, and the upper
electrode 162 may directly cover the end face of the organic
insulating layer 152.
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[0057] Further, since the upper electrode 162 is directly
laminated on the conductive layer 161B in the peripheral
region 110B as described above, the upper electrode 162 and
the metal layer 13A are electrically connected through the
conductive layer 161B. In other words, between the display
region 110A and the peripheral region 110B, the separation
groove 21 that separates the organic insulating layer 151 is
formed, and the so-called cathode contact 21A where the
upper electrode 162 and the metal layer 13A are electrically
connected is formed. As illustrated in FIG. 2, the cathode
contact 21A is provided to continuously surround the display
region 110A, together with the separation groove 21. Since
the cathode contact 21 A is thus provided to surround a display
panel (the display region 110A), it is possible to prevent a
possibility of a reduction in luminance in a central part of the
panel, when the size of the panel is increased.

[0058] The protective layer 17 is formed on the upper elec-
trode 162, and may be, for example, formed on the substrate
11, to continuously cover an end face of each of the peripheral
circuit 12B, the inorganic insulating layer 14, the organic
insulating layer 151, the conductivelayer 161B, and the upper
electrode 162. The protective layer 17 may be made of, for
example, an inorganic material such as silicon oxide (Si0x),
silicon nitride (SiNx), silicon oxynitride (SiNxQy), titanium
oxide (TiOx), and aluminum oxide (AlxOy).

[0059] Thefillerlayer 18A is formed on the protective layer
17 almost uniformly, and serves as a bonding layer. The filler
layer 18 A may be made of, for example, resin such as epoxy
resin and acrylic resin.

[0060] The seal material 18B is disposed at the end (an end
edge) of the substrate 11, and serves as a member used to seal
each layer between the substrate 11 and the sealing substrate
19 from outside. Such a seal material 18B may also be made
of, for example, resin such as epoxy resin and acrylic resin.
[0061] The sealing substrate 19, together the filler layer
18A and the seal material 18B, seals the white organic EL
device 10W. The sealing substrate 19 is made of a material
such as glass transparent for each color light outputted from
each of the red pixel 2R, the green pixel 2G, and the blue pixel
2B. On a surface on the substrate 11 side of the sealing
substrate 19, for example, the color filter 19A including a red
filter, a green filter, and a blue filter may be provided at a
position corresponding to each of the pixels 2, and the BM
layer 19B (a light-shielding film) may be provided between
the pixels 2. With such a configuration, white light outputted
from the white organic EL device 10W in each of the red pixel
2R, the green pixel 2G, and the blue pixel 2B is allowed to
pass through the above-described color filter of each color, so
that each of red light, green light, and blue light is outputted.
Further, outside light reflected in the red pixel 2R, the green
pixel 2G, and the blue pixel 2B as well as wiring therebetween
is absorbed to improve contrast.

[0062] It is to be noted that besides the above-described
separation groove 21, a separation groove 24 may be provided
in the organic insulating layer 151. The separation groove 24
is formed further outwards than the separation groove 21 (at
a position corresponding to the peripheral circuit 12B). Spe-
cifically, the separation groove 24 is formed in a region where
the upper electrode 162 is laminated directly on the conduc-
tive layer 161B. The separation groove 24 separates the
organic insulating layer 151 formed in the peripheral region
110B to be broader than the organic insulating layer 152,
further into a part on an inner region side and a part on an outer
region side. This reduces entrance of water contained in the
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organic insulating layer 151 provided in the peripheral region
110B, and water entering from outside through the organic
insulating layer 151 used as a pathway of entry. The separa-
tion groove 24 may have an inner diameter of, for example,
about 10 um to 1000 pm, and a depth of, for example, about
500 nm to 5000 nm. It is to be noted that a wall surface and a
bottom surface of the separation groove 24 are covered by the
conductive layer 161B, and the upper electrode 162 is pro-
vided to fill the inside of the groove.

[0063] [Method of Manufacturing Organic EL Display 1]
[0064] The organic EL display 1 may be manufactured as
follows, for example.

[0065] First, on the substrate 11 made of the above-de-
scribed material, the pixel driving circuit 12A (140) and the
peripheral circuit 12B are formed. Further, along therewith,
the metal layer 13A made of the above-described material
may be formed by forming a film through sputtering, for
example, and then patterning the film into a desirable shape
by photolithography and etching, for example. Subsequently,
the inorganic insulating layer 14 made of the above-described
material may be formed on the pixel driving circuit 12A, the
peripheral circuit 12B, and the metal layer 13A, by plasma
CVD (Chemical Vapor Deposition), for example. However,
the film formation method used in this process is not limited
to the above-mentioned CVD, and for example, any of PVD
(Physical Vapor Deposition), ALD (Atomic Layer Deposi-
tion), and vapor (vacuum) deposition may be used. Subse-
quently, the metal layer 13 A is patterned to be exposed simul-
taneously with patterning in the display region 110A by
photolithography, and the inorganic insulating layer on the
metal layer 13 A is removed by etching.

[0066] Next, on the inorganic insulating layer 14, the
organic insulating layer 151 made of the above-described
material may be formed by, for example, coating (a wet
method) such as spin coating and a droplet discharge method.
Subsequently, the separation groove 21 may be formed
between the display region 110A and the peripheral region
110B by photolithography, for example, to separate the
organic insulating layer 151 into the part on the display region
110A side and the part on the peripheral region 110B side. At
the same time, the separation groove 24 is formed in a part of
the peripheral region 110B (in a region corresponding to the
peripheral circuit 12B), to further separate the organic insu-
lating layer 151 formed in the peripheral region 110B into the
part on the inner region side and the part on the outer region
side. Next, on the organic insulating layer 151, the metal film
including the lower electrode 161A and the conductive layer
161B and made of the above-described material may be
formed by forming a film through sputtering, for example,
and then patterning the film into a desirable shape by photo-
lithography, for example. Specifically, as illustrated in FIG. 1,
the lower electrode 161A is disconnected near a border
between the display region 110A and the peripheral region
110B, so that the respective regions are electrically noncon-
ductive with respect to each other. As a result, the side faces
and the bottoms of the separation groove 21 and the separa-
tion groove 24 are covered by the lower electrode 161A and
the conductive layer 161B corresponding thereto, respec-
tively.

[0067] Next, on the lower electrode 161A, the conductive
layer 161B, and the organic insulating layer 151, the organic
insulating layer 152 made of the above-described material
may be formed by, for example, coating (a wet method) such
as spin coating and a droplet discharge method. The organic
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insulating layer 152 in a part of the peripheral region 110B
may be then removed by photolithography, for example. Sub-
sequently, on the organic insulating layer 152, each layer
included in the organic layer 160 and made of the above-
described material may be formed by, for example, vapor
deposition, using an area mask covering the display region
110A. In this process, actually, the organic layer 160 is depos-
ited to extend from the display region 110A to the tapered
region Al illustrated in FIG. 1.

[0068] Next, the upper electrode 162 made of the above-
described material may be formed on the organic layer 160
and the conductive layer 161B through use of sputtering, for
example, to also fill the inside of the separation groove 24.
Subsequently, on the upper electrode 162, the protective layer
17 made of the above-described material may be formed
using, for example, any of plasma CVD, PVD, ALD, and
vapor deposition. As a result, the top surface of the upper
electrode 162, and the side face of each of the peripheral
circuit 12B, the inorganic insulating layer 14, the organic
insulating layer 151, the conductive layer 161B, and the upper
electrode 162 are covered by the protective layer 17.

[0069] Subsequently, on the sealing substrate 19 made of
the above-described material, the color filter 19A and the BM
layer 19B each may be formed by, for example, coating such
as spin coating, and then patterning using photolithography.
[0070] Next, the filler layer 18A and the seal material 18B
each made of the above-described material are formed on the
sealing substrate 19. Finally, the sealing substrate 19 is
adhered on the filler layer 18 A and the seal material 18B. The
organic EL display 1 illustrated in FIG. 1 is thus completed.
[0071] [Functions and Effects of Organic EL Display 1]
[0072] In the organic EL display 1, the scanning signal is
supplied from the scanning-line driving circuit 130 to each of
the pixels 2 through the gate electrode of the write transistor
Tr2, and the image signal sent from the signal-line driving
circuit 120 through the write transistor Tr2 is retained by the
retention capacitor Cs. In other words, the drive transistor Trl
is controlled to be ON or OFF depending on the signal
retained by the retention capacitor Cs. This causes feeding of
a driving current 1d into the white organic EL device 10W, so
that emission of light occurs based on hole-electron recom-
bination. Here, the organic EL display 1 is a top-emission-
type display and therefore, this light is extracted after passing
through the upper electrode 162, the protective layer 17, the
filler layer 18A, the color filter (not illustrated) of each color,
and the sealing substrate 19. In this way, image display (color
image display) is performed in the organic EL display 1.
[0073] Incidentally, in general, an organic EL display of
this type has the following disadvantage. In this type of
organic EL display, an organic layer in an organic EL device
deteriorates due to moisture absorption, which reduces light
emission intensity in the organic EL device and/or destabi-
lizes light emission, leading to low stability over time and a
short life.

Comparative Example

[0074] In an organic EL display (an organic EL display
100) according to a comparative example illustrated in FIG.
6, the above-described disadvantage (the deterioration of the
organic layer in the organic EL device, due to water) is
addressed by providing the following structure of preventing
water from entering the organic layer 160. FIG. 6 illustrates a
cross-sectional configuration of the organic EL display 100
according to the comparative example. In the organic EL
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display 100, as the structure of preventing water from enter-
ing the organic layer 160, two (two kinds of) separation
grooves 101 and 102 are formed at respective positions (on an
outer edge side or a circumferential side of the display region
110A) surrounding the display region 110A.

[0075] Specifically, first, the separation groove 101 is
formed in a region (near the end of the substrate 11) corre-
sponding to the seal material 18B. The separation groove 101
separates each of the organic insulating layers 151 and 152
into a part on an inner region side and a part on an outer region
side. Further, the separation groove 102 is formed in a region
between the display region 110A and the peripheral region
110B. Specifically, the separation groove 102 is formed in a
region between the peripheral region 110B and a circumfer-
ential side (an outer edge side) of the above-described tapered
region Al as well as a mask misalignment region A2. Unlike
the separation groove 21 in the organic EL display 1 of the
present embodiment, the separation groove 102 separates
each of both the organic insulating layers 151 and 152 into the
part on the display region 110A side and the part on the
peripheral region 110B side.

[0076] In the organic EL display 100 of the comparative
example, the above-described separation groove 102 is pro-
vided and therefore, water present in the organic insulating
layers 151 and 152 on the peripheral region 110B side is
prevented from entering a part on the display region 110A
side through the organic insulating layers 151 and 152. There-
fore, besides such an effect that it is possible to prevent
entrance of water into the organic layer 160 from outside by
using the separation groove 101, it is possible to suppress
deterioration of the organic layer 160, due to passage of water
remaining inside the organic display 100 through the organic
insulating layers 151 and 152.

[0077] However, in a case in which the area mask is used in
the film formation of the layers including the organic layer
160 of the white organic EL device 10W as described above,
the following disadvantage arises in the organic EL display
100 of the comparative example. In such a case, it is necessary
to form the above-described separation groove 102 at a posi-
tion sufficiently away from the display region 110A, consid-
ering misalignment of the area mask (the mask misalignment
region A2 in the figure) and a wraparound (the tapered region
Al in the figure). Specifically, as described above, the sepa-
ration groove 102 is formed in the region between the periph-
eral region 110B and the circumferential side (the outer edge
side) of the tapered region Al and the mask misalignment
region A2. This is because the separation groove 102 is pro-
vided to separate each of both the organic insulating layers
151 and 152 and therefore, it is difficult to form the separation
groove 102 in the tapered region Al and the mask misalign-
ment region A2 where the organic layer 160 is to be (possibly)
formed.

[0078] Therefore, in the organic EL display 100 of the
comparative example, it is necessary to provide a wide bezel
as illustrated in FIG. 6, making it difficult to achieve a slim
bezel. Moreover, the distance of the region between the dis-
play region 110A and the peripheral region 110B is long and
therefore, water contained in the organic insulating layers 151
and 152 in this region (an internal region of the separation
groove 102) may enter the organic layer 160, which may
cause deterioration of the organic layer 160.
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Present Embodiment

[0079] Incontrast,in the organic EL display 1 of the present
embodiment, unlike the comparative example, the separation
groove 21 is provided between the display region 110A and
the peripheral region 110B, to separate the organic insulating
layer 151 into the part on the display region 110A side and the
part on the peripheral region 110B side. Further, of the
organic insulating layer 152, a part on the circumferential
(outer edge) side of the tapered region A1 is removed, and the
end face of the organic insulating layer 152 is covered by the
organic layer 160 or the upper electrode 162. Furthermore,
the organic layer 160 (and the organic insulating layer 152) is
sealed by the lower electrode 161A, and the upper electrode
162 formed on the organic layer 160. In other words, in the
organic EL display 1, unlike the comparative example, the
organic insulating layer 151 on the lower side is selectively
separated on an internal circumferential side of the tapered
region Al and the mask misalignment region A2. In addition,
the organic insulating layer 152 provided in the peripheral
region 1108 is removed from the display region 110A side of
the formation region of the organic layer 160, so that the
organic insulating layer 152 is sealed together with the
organic layer 160, by the conductive layer 161B and the upper
electrode 162.

[0080] With such a configuration, in the present embodi-
ment, unlike the comparative example in which the separation
groove 102 is formed, water contained in the organic insulat-
ing layer 151 formed in the peripheral region 110B and water
entering from outside through the organic insulating layer
151 used as a pathway of entry are prevented from entering
the organic layer 160. In addition, an amount of water that
may enter the organic layer 160 from the organic insulating
layer 152 is reduced.

[0081] Moreover, the structure of preventing entrance of
water into the organic layer 160, such as the separation groove
21 and the like, is formed between the display region 110A
and the peripheral region 110B (in an internal region of the
tapered region Al and the mask misalignment region A2 in
the comparative example). Therefore, it is possible to form
the peripheral circuit 12B (the peripheral region 110B) at a
position closer to the display region 110A, as compared with
the comparative example. In other words, as compared with
the comparative example, it is possible 10 narrow a bezel (to
reduce the distance between the display region 110A and the
peripheral region 110B) further, thereby achieving a slim
bezel (reductions in size and cost of the display).

[0082] Further, in the separation groove 21 of the present
embodiment, the conductive layer 161B on which the upper
electrode 162 is laminated is laminated on the metal layer
13 A, so that the upper electrode 162 and the metal layer 13A
are electrically connected. In other words, the cathode contact
21A is provided between the display region 110A and the
peripheral region 110B, to surround the display region 110A
continuously. Therefore, it is possible to reduce luminance
unevenness in the display panel. Furthermore, the separation
groove 24 is formed in the organic insulating layer 151, to be
located further outwards than the separation groove 21.
Therefore, water contained in the organic insulating layer 151
and water entering from outside through the organic insulat-
ing layer 151 used as pathway of entry are further reduced.
[0083] As described above, in the present embodiment, the
separation groove 21 is formed between the display region
110A and the peripheral region 110B. The separation groove
21 separates the organic insulating layer 151 into the part on
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the display region 110A side and the part on the peripheral
region 1108 side. In addition, the covering section 22 and the
sealing section 23 are provided. In the covering section 22, the
end face of the organic insulating layer 152 is covered by the
organic layer 160 or the upper electrode 162. In the sealing
section 23, the organic layer 160 is sealed by the conductive
layer 161B and the upper electrode 162. Therefore, it is pos-
sible to prevent entrance of water into the organic layer 160.
Hence, it is possible to improve reliability by suppressing
deterioration of the white organic EL device 10W. It is also
possible to reduce the distance between the display region
110A and the peripheral region 110B, thereby achieving a
slim bezel.

Modifications

[0084] Next, modifications (Modifications 1 to 4) of the
above-described embodiment will be described. It is to be
noted that the same elements as those in the above-described
embodiment will be provided with the same reference numer-
als as those thereof, and will not be described as appropriate.

Modification 1

[0085] FIG. 7 illustrates a cross-sectional configuration of
an organic EL display (an organic EL display 1A) according
to Modification 1. The organic EL display 1A is different
from that of the above-described embodiment, in that a high-
resistive layer 163 is provided between the organic layer 160
and the upper electrode 162.

[0086] As illustrated in FIG. 7, the high-resistive layer 163
may be provided, for example, to be broader than the forma-
tion region of the organic layer 160, in order to cover the top
surface and the side face (the end face) of the organic layer
160. An end face of the high-resistive layer 163 is sealed by
the conductive layer 161B and the upper electrode 162, in a
manner similar to that of the organic layer 160 in the above-
described embodiment. Examples of a material of the high-
resistive layer 163 may include a material having resistance of
1 wem to 107 mem. Specific examples of the material of the
high-resistive layer 163 may include niobium oxide (NbOXx),
titanium oxide (TiOx), molybdenum oxide (MoOx), tantalum
oxide (TaOx), a mixture of niobium oxide (NbOx) and tita-
nium oxide (TiOx), a mixture of titanium oxide (TiOx) and
zine oxide (ZnOx), and a mixture of silicon oxide (SiOx) and
tin oxide (SnOx).

[0087] Thus providing the high-resistive laver 163 between
the organic layer 160 and the upper electrode 162 produces an
effect of suppressing occurrence of a dark spot in the organic
EL display 1A, in addition to the effects in the above-de-
scribed embodiment.

Modification 2

[0088] FIG. 8 illustrates a cross-sectional configuration of
an organic EL display (an organic EL display 1B) according
to Modification 2. The organic EL display 1B is different
from that of the above-described embodiment, in that a plu-
rality of separation grooves (separation grooves 24 and 25)
are formed in the organic insulating layer 151 to be located
further outwards than the separation groove 21. Further, FIG.
9 illustrates a combination of the present modification and the
above-described Modification 1. Specifically, FIG. 9 illus-
trates a cross-sectional configuration of an organic EL display
1C in which the high-resistive layer 163 is provided between
the organic layer 160 and the upper electrode 162, and the
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separation grooves 24 and 25 are formed in the organic insu-
lating layer 151 to be located further outwards than the sepa-
ration groove 21. Tt is to be noted that, in the present modifi-
cation, the two separation grooves (the separation grooves 24
and 25) which separate the organic insulating layer 151 are
provided, but the present modification is not limited thereto,
and three or more separation grooves may be formed.
[0089] In the organic EL displays 1B and 1C having the
above-described configurations as well, it is possible to pro-
duce effects similar to those of the above-described embodi-
ment. Inaddition, since the plurality of separation grooves are
provided in the organic insulating layer 151 to be located
further outwards than the separation groove 21, there is
obtained an effect of further reducing the entrance of water
contained in the organic insulating layer 151, and water enter-
ing from outside through the organic insulating layer 151
used as a pathway of entry.

Modification 3

[0090] FIG.10illustrates a cross-sectional configuration of
an organic EL display (an organic EL display 1D) according
to Modification 3. The organic EL display 1D is different
from that of the above-described embodiment, in that a metal
layer 13B is provided further outwards than the peripheral
circuit 12B, and the conductive layer 161B and the upper
electrode 162 are electrically connected also at the metal layer
13B. Further, FIG. 11 illustrates a combination of the present
modification and the above-described Modification 1. Spe-
cifically, FIG. 11 illustrates a cross-sectional configuration of
anorganic EL display 1E in which the high-resistive layer 163
is provided between the organic layer 160 and the upper
electrode 162, and the metal layer 13B is provided further
outwards than the peripheral circuit 12B so that the conduc-
tive layer 161B and the upper electrode 162 are electrically
connected.

[0091] In the organic EL displays 1D and 1E having the
above-described configurations as well, it is possible to pro-
duce effects similar to those of the above-described embodi-
ment. In addition, providing the metal layer 13B further out-
wards than the peripheral circuit 12B makes it possible to
reduce resistance to be lower than that of the cathode contact
having only the conductive layer 161B and the metal layer
13A, thereby further reducing the luminance unevenness of
the display panel.

Modification 4

[0092] FIG. 12 illustrates a cross-sectional configuration of
an organic EL display (an organic EL display 1F) according to
Modification 4. The organic EL display 1F is different from
that of the above-described embodiment, in that, of the
organic insulating layer 151 separated by the separation
groove 21, a part on the peripheral region 110B side is
removed. Further, FIG. 13 illustrates a combination of the
present modification and the above-described Modification 1.
Specifically, FIG. 13 illustrates a cross-sectional configura-
tion of an organic EL display 1G in which the high-resistive
layer 163 is provided between the organic layer 160 and the
upper electrode 162, and of the organic insulating layer 151
separated by the separation groove 21, the part on the periph-
eral region 1108 side is removed.

[0093] In the organic EL displays 1F and 1G having the
above-described configurations, the organic insulating layer
151 containing water that impairs the organic layer 160 is
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removed from the top surface of the peripheral circuit 12B, to
reduce the formation region of the organic insulating layer
151. Therefore, the entrance of water into the organic layer
160 is prevented in a manner more reliable than that of the
above-described embodiment. In other words, it is possible to
further suppress the deterioration of the white organic EL
device 10W, due to water.

[0094] However, in the present modification, it may be
preferable not to remove the organic insulating layer 151 on
the peripheral circuit 12B, because providing the insulating
layer between the conductive layer 161B and the inorganic
insulating layer 14 makes is possible to reduce a parasitic
capacitance.

APPLICATION EXAMPLES

[0095] Application examples of the organic EL displays
(the organic EL displays 1 and 1A to 1G) in the above-
described embodiment and meodifications will be described
below. The organic EL displays of the above-described
embodiment and modifications are applicable to electronic
apparatuses in all fields, which display externally-input
image signals or internally-generated image signals as still or
moving images. The electronic apparatuses may include tele-
vision receivers, digital cameras, laptop personal computers,
portable terminals such as mobile phones, and video cameras.
[0096] The organic EL displays 1 and 1A to 1G of the
above-described embodiment and modifications may be suit-
ably applied to, for example, the following electronic appa-
ratuses.

Application Example 1

[0097] FIGS.14A and 14B each illustrate an appearance of
asmartphone. FIG. 14A illustrates a front face, and FIG. 14B
illustrates a rear face. This smartphone may include, for
example, a display section 610 (any of the above-described
displays), a non-display section 620 (a housing), and an
operation section 630. The operation section 630 may be
provided either on a front surface of the non-display section
620 as illustrated in FIG. 14A, or on a top surface thereof as
illustrated in FIG. 14B.

Application Example 2

[0098] FIG. 15 illustrates an appearance of a television
receiver according to Application example 2. This television
receiver may have, for example, an image-display screen
section 200 that includes a front panel 210 and a filter glass
220. The image-display screen section 200 corresponds to
any of the above-described displays.

Application Example 3

[0099] FIGS.16A and 16B each illustrate an appearance of
a digital camera according to Application example 3. FIG.
16A illustrates a front face, and FIG. 16B illustrates a rear
face. This digital camera may include, for example, a flash
emitting section 310, a display section 320, a menu switch
330, and a shutter button 340. The display section 320 corre-
sponds to any of the above-described displays.

Application Example 4

[0100] FIG. 17 illustrates an appearance of a laptop per-
sonal computer according to Application example 4. This
laptop personal computer may include, for example, a main
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body section 410, a keyboard 420 provided to enter characters
and the like, and a display section 430 displaying an image.
The display section 430 corresponds to any of the above-
described displays.

Application Example 5

[0101] FIG. 18 illustrates an appearance of a video camera
according to Application example 5. This video camera may
include, for example, a main body section 510, a lens 520
disposed on a front face of the main body section 510 to shoot
animage of a subject, a start/stop switch 530 used in shooting,
and a display section 540. The display section 540 corre-
sponds to any of the above-described displays.

Application Example 6

[0102] FIGS.19A and 19B each illustrate appearances of a
mobile phone according to Application example 6. FIG. 14A
illustrates a front view, a left-side view, aright-side view, atop
view, and a bottom view of the mobile phone in a closed state.
FIG. 14B illustrates a front view and a side view ofthe mobile
phone in an open state. This mobile phone may be, for
example, a unit in which an upper housing 710 and a lower
housing 720 are connected by a coupling section (a hinge
section) 730, and include a display 740, a sub-display 750, a
picture light 760, and a camera 770. The display 740 or the
sub-display 750 corresponds to any of the above-described
displays.

Other Modifications

[0103] The present disclosure has been described above
with reference to the embodiment, the modifications, and the
application examples, but is not limited thereto and may be
variously modified.

[0104] For example, the material and thickness of each
layer, or the film formation methods and conditions described
in each of the embodiment and the like are not limited. Alter-
natively, other material and thickness, or other film formation
methods and conditions may be adopted. Specifically, for
example, in the above-described embodiment and the like, the
case in which “first insulating layer” and “second insulating
layer” according to some embodiments of the present disclo-
sure are organic insulating layers (the organic insulating lay-
ers 151 and 152) has been described. However, these insulat-
ing layers may be configured using a material other than
organic materials in some cases.

[0105] Inaddition, inthe above-described embodiment and
the like, the case using the top-emission-type organic EL
display has been described. However, the organic EL display
is not limited to this type, and may be of a bottom emission
type. When the organic EL display is of the bottom emission
type, light from the light emitting layer in the organic layer
160 is extracted to outside, after passing through the lower
electrode and the substrate 11. Moreover, in such an organic
EL display, a so-called micro-cavity (microresonator) struc-
ture may be provided. This microresonator structure may be,
for example, a structure in which a plurality of layers having
a predetermined refractive index difference are laminated
between a pair of reflective films, and performs optical con-
finement by repeating reflection of incident light between the
pair of reflective films.

[0106] Furthermore, in the above-described embodiment
and the like, the configuration of the organic EL device has
been specifically described. However, it is not necessary to
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provide all the layers, or other layer may be further provided.
For example, in the above-described embodiment and the
like, the organic layer 160 of the organic EL device (the white
organic EL device 10W) has the layered structure in which the
hole injection layer 160A, the hole transport layer 160B, the
light emitting layer 160C, the electron transport layer 160D,
and the electron injection layer 160E are laminated in this
order from the lower electrode 161A side. However, the
organic layer 160 is not limited to this type of structure. For
example, the organic layer 160 may have a so-called stack
structure. Specifically, in the stack structure, a charge genera-
tion layer is formed on the above-described layered structure,
and a hole injection layer 160A', a hole transport layer 160W,
alight emitting layer 160C', an electron transport layer 160D,
and an electron injection layer 160F' are laminated on the
charge generation layer.

[0107] TItisto benoted that the layers (for example, the hole
injection layers 160A and 160A") having the charge genera-
tion layer therebetween may each be formed of the same
material, or may be formed of different materials, and a
material suitable for each of the light emitting layers 160C
and 160C' may be preferably used. In addition, the light
emitting layers 160C and 160C' each may not be necessarily
asingle layer, and may be formed by laminating two or more
light emitting layers emitting light of different colors. Spe-
cifically, when, for example, the white organic EL device
10W is used as the organic EL device as in the above-de-
scribed embodiment, a blue-light emitting layer may be
formed as the light emitting layer 160C, and a yellow-light
emitting layer may be formed as the light emitting layer
160C". Alternatively, the white organic EL device 10W may
be provided by laminating a blue-light emitting layer as the
light emitting layer 160C, and laminating two layers of a
red-light emitting layer and a green-light emitting layer as the
light emitting layer 160C".

[0108] Inaddition, inthe above-described embodiment and
the like, the case of the active-matrix-type display has been
described, but the above-described embodiment and the like
of the present disclosure is also applicable to a passive-ma-
trix-type display. Moreover, the configuration of the pixel
driving circuit for active matrix driving is not limited to that of
the above-described embodiment, and a capacitor and/or a
transistor may be added as necessary. In this case, besides the
signal-line driving circuit 120 and the scanning-line driving
circuit 130, a necessary drive circuit may be added in
response to a modification to the pixel driving circuit.
[0109] Further, in the above-described embodiment and the
like, three kinds of pixels, i.e. the red pixel 2R, the green pixel
2@, and the blue pixel 2B, have been each described as an
example of the color pixel, but the color pixel is not limited
thereto. For example, color pixels such as a white pixel 2W
and a yellow pixel 2Y may be combined.

[0110] It is possible to achieve at least the following con-
figurations from the above-described example embodiments
of the disclosure.

(1) An organic EL display including:

[0111] adisplay region including a plurality of pixels being
arranged and each including a light-emission device, the
light-emission device including a first electrode, an organic
layer, and a second electrode laminated in order from a sub-
strate side, and the organic layer including a light emitting
layer;

[0112] aperipheral region provided on an outer edge side of
the display region, and including a peripheral circuit;
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[0113] a first insulating layer as well as a second insulating
layer, the first insulating layer being on a lower side, the
second insulating layer being on an upper side, the first insu-
lating layer and the second insulating layer being provided to
extend from the display region to the peripheral region;

[0114] a first separation groove provided in the first insu-
lating layer between the display region and the peripheral
region;

[0115] a first conductive layer provided on the first insulat-

ing layer in the peripheral region, with a side face and a
bottom of the first separation groove in between;

[0116] a covering section in which at least a part of an end
face of the second insulating layer is covered by the organic
layer or the second electrode; and

[0117] a sealing section provided on an outer edge side of
the covering section, and formed by laminating the first con-
ductive layer and the second electrode.

(2) The organic EL display according to (1), wherein a con-
nection section is formed between the substrate and the first
insulating layer, and in the connection section, a second con-
ductive layer and a third insulating layer are provided in order
from the substrate side, the first separation groove separates
the first insulating layer and the third insulating layer, and the
first conductive layer and the second conductive layer are
laminated at the bottom of the first separation groove.

(3) The organic EL display according to (2), wherein the
second electrode and the second conductive layer are electri-
cally connected through the first conductive layer.

(4) The organic EL display according to any one of (1) to (3),
wherein the first electrode and the first conductive layer are
formed by a same process.

(5) The organic EL display according to any one of (1) to (4),
further comprising a second separation groove provided in
the peripheral region, the second separation groove separat-
ing the first insulating layer into a part on an inner region side
and a part on an outer region side.

(6) The organic EL display according to any one of (3) to (5),
wherein a wall surface and a bottom surface of the second
separation groove are covered by the first conductive layer,
and the second separation groove is embedded by the second
electrode.

(7) The organic EL display according to any one of (1) to (6),
further comprising a high-resistive layer between the organic
layer and the second electrode.

(8) The organic EL display according to any one of (1) to (7),
wherein the first insulating layer and the second insulating
layer are each an organic insulating layer, and the third insu-
lating layer is an inorganic insulating layer.

(9) The organic EL display according to any one of (1) to (8),
wherein a seal material is disposed at an end of the substrate.
(10) The organic EL display according to any one of (2)to (9),
wherein the peripheral circuit is formed below the third insu-
lating layer, on the substrate.

(11) The organic EL display according to any one of (1) to
(10), wherein the light-emission device includes a hole injec-
tion layer, a hole transport layer, a light emitting layer, an
electron transport layer, and an electron injection layer which
are provided on the substrate in order from the first electrode
side.

(12) The organic EL display according to any one of (1) to
(10), wherein the light-emission device includes a hole injec-
tion layer, a hole transport layer, a light emitting layer, an
electron transport layer, an electron injection layer, a charge
generation layer, a hole injection layer, ahole transport layer,

Oct. 2,2014

a light emitting layer, an electron transport layer, and an
electron injection layer which are provided on the substrate in
order from the first electrode side.

(13) The organic EL display according to any one of (1) to
(12), wherein the plurality of pixels include a red pixel, a
green pixel, and a blue pixel, or include a red pixel. a green
pixel, a blue pixel, and a white pixel.

(14) An electronic apparatus including an organic EL display,
the organic EL display including:

adisplay region including a plurality of pixels being arranged
and each including a light-emission device, the light-emis-
sion device including a first electrode, an organic layer, and a
second electrode laminated in order from a substrate side, and
the organic layer including a light emitting layer;

[0118] aperipheral regionprovided on an outer edge side of
the display region, and including a peripheral circuit;

[0119] afirst insulating layer as well as a second insulating
layer, the first insulating layer being on a lower side, the
second insulating layer being on an upper side, the first insu-
lating layer and the second insulating layer being provided to
extend from the display region to the peripheral region;
[0120] a first separation groove provided in the first insu-
lating layer between the display region and the peripheral
region;

[0121] a first conductive layer provided on the first insulat-
ing layer in the peripheral region, with a side face and a
bottom of the first separation groove in between;

[0122] a covering section in which at least a part of an end
face of the second insulating layer is covered by the organic
layer or the second electrode; and

[0123] a sealing section provided on an outer edge side of
the covering section, and formed by laminating the first con-
ductive layer and the second electrode.

[0124] It should be understood that various changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without depart-
ing from the spirit and scope of the present subject matter and
without diminishing its intended advantages. It is therefore
intended that such changes and modifications be covered by
the appended claims.

The invention is claimed as follows:

1. An organic EL display comprising;

a display region including a plurality of pixels being
arranged and each including a light-emission device, the
light-emission device including a first electrode, an
organic layer, and a second electrode laminated in order
from a substrate side, and the organic layer including a
light emitting layer;

a peripheral region provided on an outer edge side of the
display region, and including a peripheral circuit;

a first insulating layer as well as a second insulating layer,
thefirst insulating layer being on a lower side, the second
insulating layer being on an upper side, the first insulat-
ing layer and the second insulating layer being provided
to extend from the display region to the peripheral
region;

a first separation groove provided in the first insulating
layer between the display region and the peripheral
region;

a first conductive layer provided on the first insulating layer
in the peripheral region, with a side face and a bottom of
the first separation groove in between;
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a covering section in which at least a part of an end face of
the second insulating layer is covered by the organic
layer or the second electrode; and

a sealing section provided on an outer edge side of the
covering section, and formed by laminating the first
conductive layer and the second electrode.

2. The organic EL display according to claim 1, wherein a
connection section is formed between the substrate and the
first insulating layer, and in the connection section, a second
conductive layer and a third insulating layer are provided in
order from the substrate side, the first separation groove sepa-
rates the first insulating layer and the third insulating layer,
and the first conductive layer and the second conductive layer
are laminated at the bottom of the first separation groove.

3. The organic EL display according to claim 2, wherein
the second electrode and the second conductive layer are
electrically connected through the first conductive layer.

4. The organic EL display according to claim 1, wherein
the first electrode and the first conductive layer are formed by
a same pProcess.

5. The organic EL display according to claim 1, further
comprising a second separation groove provided in the
peripheral region, the second separation groove separating
the first insulating layer into a part on an inner region side and
a part on an outer region side.

6. The organic EL display according to claim 5, wherein a
wall surface and a bottom surface of the second separation
groove are covered by the first conductive layer, and the
second separation groove is embedded by the second elec-
trode.

7. The organic EL display according to claim 1, further
comprising a high-resistive layer between the organic layer
and the second electrode.

8. The organic EL display according to claim 2, wherein
the first insulating layer and the second insulating layer are
each an organic insulating layer, and the third insulating layer
is an inorganic insulating layer.

9. The organic EL display according to claim 1, wherein a
seal material is disposed at an end of the substrate.

10. The organic EL display according to claim 2, wherein
the peripheral circuit is formed below the third insulating
layer, on the substrate.

11. The organic EL display according to claim 1, wherein
the light-emission device includes a hole injection layer, a
hole transport layer, a light emitting layer, an electron trans-
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port layer, and an electron injection layer which are provided
on the substrate in order from the first electrode side.

12. The organic EL display according to claim 1, wherein
the light-emission device includes a hole injection layer, a
hole transport layer, a light emitting layer, an electron trans-
port layer, an electron injection layer, a charge generation
layer, a hole injection layer, a hole transport layer, a light
emitting layer, an electron transport layer, and an electron
injection layer which are provided on the substrate in order
from the first electrode side.

13. The organic EL display according to claim 1, wherein
the plurality of pixels include a red pixel, a green pixel, and a
blue pixel, or include a red pixel, a green pixel, a blue pixel,
and a white pixel.

14. An electronic apparatus including an organic EL dis-
play,

the organic EL display comprising:

a display region including a plurality of pixels being
arranged and each including a light-emission device, the
light-emission device including a first electrode, an
organic layer, and a second electrode laminated in order
from a substrate side, and the organic layer including a
light emitting layer;

a peripheral region provided on an outer edge side of the
display region, and including a peripheral circuit;

a first insulating layer as well as a second insulating layer,
the first insulating layer being on a lower side, the second
insulating layer being on an upper side, the first insulat-
ing layer and the second insulating layer being provided
to extend from the display region to the peripheral
region;

a first separation groove provided in the first insulating
layer between the display region and the peripheral
region;

a first conductive layer provided on the firstinsulating layer
in the peripheral region, with a side face and a bottom of
the first separation groove in between;

a covering section in which at least a part of an end face of
the second insulating layer is covered by the organic
layer or the second electrode; and
a sealing section provided on an outer edge side of the

covering section, and formed by laminating the first
conductive layer and the second electrode.
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