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A method for manufacturing a display device is provided. The
method includes forming a circuit part; forming a planariza-
tion insulating layer on the circuit part; forming a separator in
an area outside a display area in which a plurality of light
emitting elements are formed by removing the planarization
insulating layer at a position surrounding the display area;
forming an electrically-conductive layer including a plurality
of first electrodes and an auxiliary interconnect on the pla-
narization insulating layer; forming an aperture-defining
insulating layer that insulates the first electrodes from each
other and has an aperture through which part of the first
electrode is exposed; and forming a plurality of light emitting
elements by stacking the first electrode, an organic layer, and
a second electrode common to the plurality of light emitting
elements.
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METHOD FOR MANUFACTURING DISPLAY
DEVICE

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] The present application is a divisional of U.S. appli-
cation Ser. No. 12/899,981, filed on Oct. 7, 2010, which
claims priority to Japanese Priority Patent Application JP
2009-243589 filed with the Japan Patent Office on Oct. 22,
2009, the entire content of which is hereby incorporated by
reference.

BACKGROUND

[0002] This application relates to a display device and a
method for manufacturing a display device. More specifi-
cally, the application relates to a method for manufacturing a
self-luminous display device employing an organic electro
luminescence (EL) element.

[0003] In recent years, the organic EL display employing
the organic EL element is attracting attention as a display
device to replace the liquid crystal display. The organic EL.
display is a self-luminous display in which an organic mate-
rial itself emits light in response to current application to the
material. The organic EL display has the following excellent
features: no necessity for a backlight, excellent color repro-
ducibility, high contrast, responsiveness suitable for a moving
image, a wide viewing angle, etc.

[0004] Meanwhile, the organic EL display involves the
deterioration of the organic layer of the organic EL element
due to moisture absorption, and thus has e.g. problems that
the emission luminance of the organic EL element is lowered
and that the light emission becomes unstable.

[0005] For the organic EL display, there has been proposed
an active-matrix system in which a thin film transistor (TFT)
is disposed as a switching element for each pixel and the
organic EL element included in the pixel is controlled.
[0006] In the organic EL display of this active-matrix sys-
tem, an organic insulating film having a flat surface is formed
as a layer located above the TFT, and plural organic EL
elements are formed into a matrix on the flat surface of this
organic insulating film. This organic insulating film has
water-permeable nature. If water is diffused into a display
area P in which the organic EL elements are disposed due to
this organic insulating film, the organic EL elements are
deteriorated and problems of displaying failure and so forth
occur.

[0007] Various techniques to prevent the diffusion of water
into the display area P have been proposed. For example,
Japanese Patent Laid-open No. 2006-054111 (hereinafter,
Patent Document 1) proposes a technique of providing a
separator surrounding the display area. In this technique, by
the separator, water remaining in the peripheral area can be
prevented from entering the display area. For example, Japa-
nese Patent Laid-open No. 2005-266667 (hereinafter, Patent
Document 2) proposes a technique of providing pores reach-
ing the first insulating film in the lower electrode disposed in
the peripheral area to thereby discharge water and so forth
included in the first insulating film.

[0008] In an organic EL display having a top-emission
structure, in which light is extracted from the sealing panel
side, the electrode of the light-extraction side (upper elec-
trode) is an electrode common to the respective organic EL
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elements and is formed by using an optically-transmissive,
electrically-conductive material such as indium tin oxide
(ITO).

[0009] However, the resistivity of such an optically-trans-
missive, electrically-conductive material is higher by about
two or three orders of magnitude than that of a normal metal
material. Thus, the voltage applied to the upper electrode is
uneven in the plane, which leads to a problem that variation in
the emission luminance from position to position arises
among the respective organic EL elements and the displaying
quality is lowered.

[0010] To address this problem, e.g. Japanese Patent Laid-
open No. 2004-207217 (hereinafter, Patent Document 3) pro-
poses a technique of forming a power supply auxiliary inter-
connect for being connected to the cathode electrode in the
same layer as that of the anode electrode. In this technique,
the power supply auxiliary interconnect in the same layer as
that of the first electrode is connected outside the display area,
and the cathode electrode and the power supply auxiliary
interconnect are connected also in the display area. Thereby,
the cathode voltage is stabilized.

[0011] In the technique of Patent Document 3, an AINd
alloy is used as the anode electrode material in order to ensure
high reflectance of the anode electrode, whereas an optically-
transmissive MgAg alloy is used for the cathode electrode.
However, a natural oxide film is easily generated on the
surface of the AINd alloy. This increases the contact resis-
tance between the cathode electrode and the power supply
auxiliary interconnect, which is composed of the same mate-
rial as that of the anode electrode, and thus causes a problem
that the connection between the cathode electrode and the
power supply auxiliary interconnect becomes electrically
unstable.

[0012] To address this problem, e.g. PCT Patent Publica-
tion No. W02007/148540 brochure (hereinafter, Patent
Document 4) proposes a technique in which the cathode
electrode is brought into contact with a Ti/Al/Ti multilayer
film as the second metal layer forming the signal line and the
power supply line of the circuit formed by using a TFT and the
cathode electrode is connected to an AINd alloy as the auxil-
iary interconnect via Ti.

[0013] Specifically, in this technique, as shown in FIG. 28,
a contact pad 225 formed of the Ti/Al/Ti multilayer film is
electrically connected to an auxiliary interconnect 214 com-
posed of the AINd alloy. Furthermore, a cathode electrode
218 composed of an MgAg alloy is electrically connected to
the contact pad 225. Thereby, the auxiliary interconnect 214
and the cathode electrode 218 are electrically connected to
each other via the contact pad 225.

[0014] To form this connection structure, an aperture for
leading the auxiliary interconnect 214 to a lower layer is
formed in a planarization insulating film 213. In an aperture-
defining insulating film 216, an aperture for leading the cath-
ode electrode 218 to a lower layer is formed. Furthermore, in
order to prevent the cathode electrode 218 formed along the
inner wall surface of this aperture from being broken due to
steps, the size of the aperture by the aperture-defining insu-
lating film 216 is set larger than the size of the aperture by the
planarization insulating film 213. Thus, the flat surface of the
planarization insulating film 213 partially has an exposed
surface that is not covered by the aperture-defining insulating
film 216. The cathode electrode 218 is formed along this
exposed surface and the inner wall surface of the aperture by
the planarization insulating film 213.
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[0015] As the material of the aperture-defining insulating
film 216 and the planarization insulating film 213, a photo-
sensitive resin such as polybenzoxazole or polyimide is used
as described in Japanese Patent Laid-open No. 2002-116715
(hereinafter, Patent Document 5) and Japanese Patent Laid-
open No. 2001-160486 (hereinafter, Patent Document 6) for
example. After this photosensitive resin is applied, the aper-
ture-forming part is exposed and the exposed part is removed
by a removing liquid. Thereby, the aperture by the aperture-
defining insulating film 216 and the aperture by the planariza-
tion insulating film 213 are formed.

SUMMARY

[0016] However, in the technique described in Patent
Document 1, water remains not only in the organic insulating
film in the peripheral area but also in the organic insulating
film in the display area. Therefore, only preventing water
remaining in the organic insulating film in the peripheral area
from entering the display area is not sufficient. Consequently,
the technique described in Patent Document 1 involves a
problem that dark spots, the transformation of the cathode
electrode, and so forth occur attributed to the water remaining
in the organic insulating film in the display area and long-term
reliability can not be obtained.

[0017] The technique described in Patent Document 2 is
effective if baking treatment is performed. However, in this
technique, water in the peripheral area can not be sufficiently
removed and long-term reliability can not be obtained.
[0018] The technique described in Patent Document 4 has a
structure in which the inner wall surface of the aperture by the
planarization insulating film 213 and the exposed surface of
the flat surface by the planarization insulating film 213 are in
direct contact with the cathode electrode 218. Therefore, due
to the permeation of water remaining in the planarization
insulating film 213 into the cathode electrode 218 and degas-
sing from the planarization insulating film 213, the cathode
electrode 218 is deteriorated, and as a result the displaying
characteristics are lowered.

[0019] Furthermore, in the technique described in Patent
Document 4, when the exposed part of the photosensitive
resin is removed in the forming of the aperture of the aperture-
defining insulating film 216, the inner wall surface of the
aperture by the planarization insulating film 213 at the posi-
tion corresponding to this removed part suffers from a dam-
age, so that recess and projection are generated in the inner
wall surface of the aperture by the planarization insulating
film 213.

[0020] In the technique described in Patent Document 4,
the cathode electrode 218 is formed along the inner wall
surface in which the recess and projection are generated.
Thus, the cathode electrode 218 will be possibly disconnected
due to the influence of the recess and projection. If the cathode
electrode 218 is disconnected, voltage drops occur in several
pixels around this disconnected part and the voltage drops are
visually recognized as shading.

[0021] There is a need for this application to provide a
display device and a method for manufacturing a display
device each allowing suppression of the deterioration of the
displaying characteristics due to the diffusion of water
remaining in an organic insulating film and degassing from
the planarization insulating film.

[0022] There is another need for this application to provide
a display device and a method for manufacturing a display
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device each allowing suppression of the deterioration of the
displaying characteristics by suppressing the disconnection
of the electrode.

[0023] According to a first embodiment, there is provided a
display device including a substrate, a circuit part configured
to include a drive element formed over the substrate, and a
planarization insulating layer configured to be formed on the
circuit part. The display device further includes an electri-
cally-conductive layer configured to be formed on the pla-
narization insulating layer and include a plurality of first
electrodes and an auxiliary interconnect, and an aperture-
defining insulating layer configured to insulate the plurality
of first electrodes from each other and have an aperture
through which part of the first electrode is exposed. The
display device further includes a plurality of light emitting
elements configured to be formed by stacking the first elec-
trode, an organic layer including a light emitting layer, and a
second electrode common to the plurality of light emitting
elements in that order over an exposed part of each of the
plurality of first electrodes, and a separator configured to be
formed by removing the planarization insulating layer at a
position surrounding a display area in which the plurality of
light emitting elements connected to the drive element are
disposed. In the display device, in the whole area inside the
separator, at least any of the electrically-conductive layer and
the aperture-defining insulating layer intervenes between the
planarization insulating layer and the second electrode and
between the planarization insulating layer and the organic
layer.

[0024] Typically, it is preferable that the display device of
the first embodiment have the following configuration. Spe-
cifically, the display device further includes a contact part
configured to be formed of the same layer as a metal layer
included in the drive element and electrically interconnect the
auxiliary interconnect and the second electrode. In the pla-
narization insulating layer, an aperture for leading the auxil-
iary interconnect formed on the planarization insulating layer
to a lower layer is formed above the contact part. The inner
wall surface of the aperture by the planarization insulating
layer is covered by at least any of the auxiliary interconnect
and the aperture-defining insulating layer.

[0025] According to a second embodiment, there is pro-
vided a method for manufacturing a display device. The
method includes the steps of forming a circuit part including
a drive element over a substrate, forming a planarization
insulating layer on the circuit part, and forming a separator in
an area outside a display area in which a plurality of light
emitting elements connected to the drive element are formed
by removing the planarization insulating layer at a position
surrounding the display area. The method further includes the
steps of forming an electrically-conductive layer including a
plurality of first electrodes and an auxiliary interconnect on
the planarization insulating layer, forming an aperture-defin-
ing insulating layer that insulates the first electrodes from
each other and has an aperture through which part of the first
electrode is exposed, and forming a plurality of light emitting
elements by stacking the first electrode, an organic layer
including a light emitting layer, and a second electrode com-
mon to the plurality of light emitting elements in that order
over an exposed part of each of the plurality of first electrodes.
In the method, in the forming the electrically-conductive
layer, the forming the aperture-defining insulating layer, and
the forming the light emitting elements, the electrically-con-
ductive layer, the aperture-defining insulating layer, and the
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plurality of light emitting elements are so formed that, in the
whole area inside the separator, at least any of'the electrically-
conductive layer and the aperture-defining insulating layer
intervenes between the planarization insulating layer and the
second electrode and between the planarization insulating
layer and the organic layer.

[0026] Typically, it is preferable that the method of the
second embodiment have the following configuration. Spe-
cifically, in the forming the circuit part, a contact part that
electrically interconnects the auxiliary interconnect and the
second electrode is formed by using the same layer as a metal
layer included in the drive element. In the forming the pla-
narization insulating layer, an aperture for leading the auxil-
iary interconnect formed on the planarization insulating layer
to a lower layer is formed above the contact part. In the
forming the electrically-conductive layer and the forming the
aperture-defining insulating layer, the auxiliary interconnect
and the aperture-defining insulating layer are so formed that
the inner wall surface of the aperture by the planarization
insulating layer is covered by at least any of the auxiliary
interconnect and the aperture-defining insulating layer.
[0027] The first and second embodiments of this applica-
tion have a configuration in which, in the whole area inside
the separator, at least any of the electrically-conductive layer
and the aperture-defining insulating layer intervenes between
the planarization insulating layer and the second electrode
and between the planarization insulating layer and the organic
layer. This configuration can suppress the deterioration of the
displaying characteristics due to the diffusion of water
remaining in the planarization insulating layer and degassing
from the planarization insulating layer.

[0028] Typically, in the first and second embodiments, the
following configuration is employed. Specifically, the contact
part that is formed of the same layer as the metal layer
included in the drive element and electrically interconnects
the auxiliary interconnect and the second electrode is pro-
vided. In the planarization insulating layer, the aperture for
leading the auxiliary interconnect formed on the planariza-
tion insulating layer to a lower layer is formed above the
contact part. Furthermore, the inner wall surface of the aper-
ture by the planarization insulating layer is covered by at least
any of the auxiliary interconnect and the aperture-defining
insulating layer. This configuration can suppress the discon-
nection of the electrode and suppress the deterioration of the
displaying characteristics.

[0029] The embodiments of this application can suppress
the deterioration of the displaying characteristics due to the
diffusion of water remaining in the planarization insulating
layer and degassing from the planarization insulating layer.
Furthermore, an embodiment can suppress the disconnection
of the electrode and suppress the deterioration of the display-
ing characteristics.

[0030] Additional features and advantages are described
herein, and will be apparent from the following Detailed
Description and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0031] FIG. 1 is a plan view showing a configuration
example of a display device according to a first embodiment;
[0032] FIG. 2 is a plan view showing a configuration
example of a display area;

[0033] FIGS. 3A and 3B are plan views showing the con-
figuration of a first electrode, an auxiliary interconnect, and
so forth;
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[0034] FIG. 4 is a sectional view showing a configuration
example of a connection contact;

[0035] FIG. 5 is a sectional view showing a configuration
example of the display area;

[0036] FIG. 6 is an enlarged sectional view showing a con-
figuration example of the display area;

[0037] FIG. 7 is a plan view showing a configuration
example of a contact-disposed part;

[0038] FIG. 8is a sectional view showing the configuration
example of the contact-disposed part;

[0039] FIG. 9 is a plan view showing a configuration
example of the contact-disposed part of a related art;

[0040] FIG. 10 is a sectional view showing the configura-
tion example of the contact-disposed part of the related art;
[0041] FIG. 11 is a sectional view showing the discon-
nected state of a second electrode in the contact-disposed part
of the related art;

[0042] FIG. 12 is a sectional view showing a configuration
example of the display area and a peripheral area;

[0043] FIG. 13 is a sectional view showing a configuration
example of a separator;

[0044] FIGS.14Ato14C are sectional views for explaining
a method for manufacturing the display device;

[0045] FIGS. 15A to 15C are sectional views for explaining
the method for manufacturing the display device;

[0046] FIGS.16Ato16C are sectional views for explaining
the method for manufacturing the display device;

[0047] FIGS.17Ato17C are sectional views for explaining
the method for manufacturing the display device;

[0048] FIG. 18 is a plan view showing a configuration
example of the contact-disposed part;

[0049] FIG. 19 is a sectional view showing the configura-
tion example of the contact-disposed part;

[0050] FIGS.20Ato20C are sectional views for explaining
a method for manufacturing the display device;

[0051] FIGS.21Ato21C are sectional views for explaining
the method for manufacturing the display device;

[0052] FIG. 22 is a plan view showing a configuration
example of the contact-disposed part;

[0053] FIG. 23 is a sectional view showing the configura-
tion example of the contact-disposed part;

[0054] FIGS.24Ato24C are sectional views for explaining
a method for manufacturing the display device;

[0055] FIGS.25At025C are sectional views for explaining
the method for manufacturing the display device;

[0056] FIG. 26 is a sectional view for explaining a configu-
ration example of the separator;

[0057] FIG. 27 is a graph obtained by summarizing the
results of test examples; and

[0058] FIG. 28 is a sectional view showing a configuration
example of the contact-disposed part of a related art.

DETAILED DESCRIPTION

[0059] Embodiments of this application will be described
below with reference to the drawings. The order of the
description is as follows. In all the drawings for the embodi-
ments, the same or corresponding part is given the same
symbol or numeral.

[0060] 1. First Embodiment (first example of display
device)
[0061]
device)
[0062]
device)

2. Second Embodiment (second example of display

3. Third Embodiment (third example of display
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[0063] 4. Fourth Embodiment (fourth example of display
device)
[0064] 5. Other Embodiments (modification examples)
1. First Embodiment
[0065] Configuration of Display Device

[0066] The configuration of a display device according to a
first embodiment will be described below. FIG. 1 is a plan
view showing the configuration of the display device accord-
ing to the first embodiment. This display device is an active-
matrix display device in which a TFT as a switching element
is connected to each of organic EL elements arranged in a
matrix and the light emission of each organic EL element is
controlled by the TFT.

[0067] InFIG.1,adisplayareaP surrounded by the two-dot
chain line is an area in which the organic EL. elements that
emit light of red (R), green (G), and blue (B) are arranged in
a matrix. One organic EL element forms one sub-pixel. The
organic EL element that emits R light forms an R sub-pixel.
The organic EL element that emits G light forms a G sub-
pixel. The organic EL. element that emits B light forms a B
sub-pixel. The R sub-pixel, the G sub-pixel, and the B sub-
pixel form one pixel.

[0068] A peripheral area Q surrounding the display area P
is an area in which e.g. a drive circuit to send a scan signal and
a data signal to the organic EL elements is provided.

[0069] A separator 91 to divide a planarization insulating
film provided above the TFT is provided at an inside part or an
end part of the peripheral area Q in such a manner as to
surround the display area P. By this separator 91, the pla-
narization insulating film is divided into a planarization insu-
lating film 13 in the area inside the separator 91 and a pla-
narization insulating film in the area outside the separator 91.
This separator 91 can suppress the entry of water in the
planarization insulating film in the area outside the separator
91 into the display area P through the planarization insulating
film.

[0070] Display Area

[0071] The detailed configuration of the display area P will
be described below. FIG. 2 is an enlarged plan view of an area
90 as part of the display area P, surrounded by the dotted line
in FIG. 1. FIG. 3A is a plan view showing the configuration of
a first electrode 14a and an auxiliary interconnect 145. FIG.
3B is a plan view showing the configuration of the circuit
including the TFT.

[0072] An aperture 31 shown in FIG. 2 is an aperture
formed in an aperture-defining insulating film on the pla-
narization insulating film. An organic EL element 21 is
formed by stacking an organic layer 17 and a second electrode
18 over the first electrode 14a exposed through this aperture
31.Inthe display area P, an organic EL element 21R that emits
R light, an organic EL element 21G that emits G light, and an
organic EL element 21B that emits B light are juxtaposed.
[0073] AsshowninFIG. 3A, the auxiliary interconnect 1454
is formed in the same metal layer as that of the first electrode
14a and is so provided in a lattice manner as to surround the
first electrode 14a included in the organic EL element 21. The
auxiliary interconnects 144 provided in a lattice manner are
coupled to each other across the display area P and formed
evenly in the whole of the display area. The first electrode 14a
and the auxiliary interconnect 1456 are partitioned by the
aperture-defining insulating film to thereby be electrically
insulated from each other.
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[0074] This auxiliary interconnect 145 is connected to a
contact pad provided in a contact-disposed part 50 shown in
FIG. 2, and the auxiliary interconnect 145 and the second
electrode are electrically connected to each other via the
contact pad. The auxiliary interconnect 144 is formed evenly
in the whole of the display area, and the electrical connection
between the auxiliary interconnect 145 and the second elec-
trode 18 makes it possible to suppress variation in the poten-
tial in the plane of the second electrode 18. The detailed
structure of the contact-disposed part 50 will be described
later.

[0075] As shown in FIG. 3B, the circuit including the TFT
is configured. This circuit is configured by a drive transistor
41a and a write transistor 415 that are formed by the TFT, an
accumulating capacitor 29, a scan line 25aq, a signal line 255,
a power supply control line 25¢, and so forth. By connection
contacts 48a to 48/, a first metal layer 23' forming the gate
electrodes of the drive transistor 414 and the write transistor
415 and so forth is electrically connected to a second metal
layer 25 forming the scan line 254, the signal line 255, the
power supply control line 25¢, and so forth.

[0076] By a connection contact 28, the second metal layer
25 is electrically connected to a third metal layer forming the
first electrode 14a and the auxiliary interconnect 145. Spe-
cifically, as shown in FIG. 4 (sectional view along line b-b' in
FIG. 2), the second metal layer 25 formed on a gate insulating
film 22 partially has an exposed surface that is not covered by
a passivation film 26 and the planarization insulating film 13.
This exposed surface is connected to the first electrode 14a
(third metal layer) formed on the planarization insulating film
13 via an aperture formed in the planarization insulating film
13.

[0077] FIG. 5 shows a section along line a-a'in FIG. 2 (plan
view). As shown in FIG. 5, a circuit-formed layer 12 in which
the circuit including the TFT is formed exists on a substrate
11, and the planarization insulating film 13 is formed on this
circuit-formed layer 12. On the planarization insulating film
13, the first electrodes 14a arranged in a matrix and the
auxiliary interconnect 145 provided around the first electrode
14qa are formed. An aperture-defining insulating film 16 on
the first electrodes 14a has the apertures 31 that match the first
electrodes 14a arranged in a matrix. The organic EL element
21 is formed by stacking the organic layer 17 and the second
electrode 18 over the first electrode 14a exposed through the
aperture 31.

[0078] Inthe display area P, except for a protective layer 19
and a sealing substrate 20, the layers over the planarization
insulating film 13 have a stacking structure of first electrode
14a/organic layer 17/second electrode 18. Furthermore, the
layers have a stacking structure of auxiliary interconnect 145/
aperture-defining insulating film 16/second electrode 18 and
a stacking structure of auxiliary interconnect 145/aperture-
defining insulating film 16/organic layer 17/second electrode
18. In addition, the layers have a stacking structure of aper-
ture-defining insulating film 16/second electrode 18 (not
shown) and a stacking structure of aperture-defining insulat-
ing film 16/organic layer 17/second electrode 18.

[0079] That is, the display area P includes a structure in
which the first electrode 14a or the aperture-defining insulat-
ing film 16 intervenes between the organic layer 17 and the
planarization insulating film 13. Furthermore, the display
area P includes a structure in which the first electrode 14a and
the organic layer 17 stacked on the first electrode 14a inter-
vene between the second electrode 18 and the planarization
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insulating film 13. In addition, the display area P includes a
structure in which the auxiliary interconnect 145 and the
aperture-defining insulating film 16 stacked on the auxiliary
interconnect 145 intervene between the second electrode 18
and the planarization insulating film 13. Moreover, the dis-
play area P includes a structure in which the auxiliary inter-
connect 145, the aperture-defining insulating film 16 stacked
on the auxiliary interconnect 145, and the organic layer 17
stacked on the aperture-defining insulating film 16 intervene
between the second electrode 18 and the planarization insu-
lating film 13. Furthermore, the display area P includes a
structure in which the aperture-defining insulating film 16
intervenes between the second electrode 18 and the planariza-
tioninsulating film 13. In addition, the display area P includes
a structure in which the aperture-defining insulating film 16
and the organic layer 17 stacked on the aperture-defining
insulating film 16 intervene between the second electrode 18
and the planarization insulating film 13. Due to these struc-
tures, the diffusion of water included in the planarization
insulating film 13 into the organic layer 17 and the second
electrode 18 can be suppressed and the deterioration of the
organic layer 17 and the second electrode 18 can be sup-
pressed. Furthermore, the deterioration of the organic layer
17 and the second electrode 18 due to degassing from the
planarization insulating film 13 can be suppressed.

[0080] FIG. 6 is an enlarged sectional view of an area S in
FIG. 5. As shown in FIG. 6, the first electrode 14a is formed
on the planarization insulating film 13. As described above,
this first electrode 14a is formed into a matrix. The aperture-
defining insulating film 16 is so formed as to have the aperture
31 that matches the position of the first electrode 14a. In this
aperture 31, the organic layer 17 and the second electrode 18
are stacked in that order over the first electrode 14a exposed
through the aperture-defining insulating film 16, and thereby
the organic EL element 21 is formed.

[0081] [First Electrode]

[0082] The first electrode 14a is an electrode (anode elec-
trode) to inject holes into a light emitting layer (not shown)
included in the organic layer 17, and is patterned into a matrix
on the planarization insulating film 13. The first electrode 14a
functions as a reflective electrode to reflect light from the light
emitting layer and lead the light to the upper side. As the
material of the first electrode 144, a material having high
reflectivity, specifically e.g. Al or an alloy composed mainly
of Al such as an AINd alloy or AlCe, is used. Such a material
of the first electrode has a characteristic that its surface is
easily oxidized (surface oxidation characteristic).

[0083] [Organic Layer]

[0084] The organiclayer 17 has e.g. a structure obtained by
stacking a hole injection layer, a hole transport layer, a light
emitting layer, and an electron transport layer in that order
from the side of the first electrode 144, although not shown in
the drawing. The hole injection layer is a layer provided to
smoothly accept holes from the first electrode 14a. The hole
transport layer is a layer provided to smoothly move holes to
the light emitting layer. The electron transport layer is a layer
to receive electrons from the second electrode 18 and trans-
port the electrons to the light emitting layer. As the materials
of the respective layers of the organic layer 17, organic mate-
rials suitable for the functions of the respective layers are
arbitrarily used.

[0085] In the organic EL element 21, in response to appli-
cation of the necessary voltage-current between the first elec-
trode 14a and the second electrode 18, holes from the first
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electrode 14a and electrons from the second electrode 18 are
injected into the light emitting layer, and the holes and the
electrons are recombined in the light emitting layer, so that
light is emitted. In the light emission of the organic EL ele-
ment 21, light of the color corresponding to the material of the
organic layer 17 is emitted.

[0086] [Second Electrode]

[0087] The second electrode 18 is an electrode (cathode
electrode) to inject electrons into the light emitting layer. The
second electrodes 18 of the plural organic EL elements 21 are
coupled to each other and serve as an electrode common to the
respective organic EL elements 21. The second electrode 18
allows the passage of light from the light emitting layer there-
through and outputs the light to the upper side. Therefore, it is
atransparent or semi-transparent electrode. As the material of
the second electrode 18, a transparent material or a semi-
transparent material is used. Examples of such a material
include transparent materials such as ITO and IZO and semi-
transparent materials such as an MgAg alloy, Cu, Ag, Mg, and
Al

[0088] [Planarization Insulating Film]

[0089] The planarization insulating film 13 is a film for
planarizing the layer structure and forming the organic EL
element 21 thereon. The planarization insulating film 13 is
composed of e.g. a photosensitive, insulating material such as
a polyimide resin, a polybenzoxazole resin, a novolac resin,
polyhydroxystyrene, or an acrylic resin.

[0090] [Aperture-defining Insulating Film]

[0091] The aperture-defining insulating film 16 is com-
posed of e.g. a photosensitive, insulating material such as a
polyimide resin, a polybenzoxazole resin, a novolac resin,
polyhydroxystyrene, or an acrylic resin, similarly to the pla-
narization insulating film 13. This aperture-defining insulat-
ing film 16 is provided to ensure insulation between the first
electrode and the second electrode and define the area in
which the organic EL element is formed.

[0092] The aperture-defining insulating film 16 and the
planarization insulating film 13 may be composed of either
the same material or different materials. In terms of the manu-
facturing steps and so forth, water, gasses, and so forth would
be sufficiently removed from the aperture-defining insulating
film 16, whereas water, gasses, and so forth would not be
sufficiently removed from the planarization insulating film
13. Therefore, there is no problem even when the aperture-
defining insulating film 16 is in contact with the second elec-
trode 18 and the organic layer 17, which deteriorate due to
water, gasses, and so forth. However, the contact of the pla-
narization insulating film 13 with the second electrode and
the organic layer should be avoided.

[0093]
[0094] The auxiliary interconnect 144 is formed around the
first electrode 14a and is to suppress in-plane unevenness of
the electrode voltage in the second electrode 18, which has
high resistance and is transmissive, as described above. This
auxiliary interconnect 144 is so formed as to have resistance
lower than that of the second electrode 18 (e.g. by using a
material having low resistivity). The auxiliary interconnect
14b is formed by using the same metal layer as that of the first
electrode 14a.

[0095] [Circuit-formed Layer]

[0096] In the circuit-formed layer 12, a TFT as a drive
element for light emission driving of the organic EL element

[Auxiliary Interconnect]
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21 is formed. The TFT 41 is formed e.g. through repetition of
film deposition by CVD and sputtering and pattern formation
by photolithography.

[0097] The TFT 41 forms the drive transistor 41a and the
write transistor 415. The TFT 41 is configured by a gate
electrode 23 composed of molybdenum or the like, the gate
insulating film 22, a semiconductor layer 38 composed of a
pe-Si film 36 and an n*-Si film 37, an etching stopper 24, the
second metal layer 25, and the passivation film 26.

[0098] (Second Metal Layer)

[0099] The second metal layer 25 forms the source elec-
trode and drain electrode of the TFT 41 and functions also as
interconnects such as the signal line 25b. This second metal
layer 25 is composed of the same material as that of the
contact pad disposed in the contact-disposed part 50. Specifi-
cally, the second metal layer 25 is composed of e.g. an elec-
trically-conductive material that has the surface having high
resistance to oxidization and allows favorable connection
(preferably, ohmic connection) with the second electrode 18.
Furthermore, it is preferable that the second metal layer 25 be
composed of a material showing a high etching selection ratio
with respect to the material of the first electrode 14a and the
auxiliary interconnect 144. This is to prevent the contact pad
from being also etched together in etching of the first elec-
trode 14a and the auxiliary interconnect 144.

[0100] More specific examples of the material include Ti,
titanium nitride, tungsten, chromium, gold, platinum, copper,
ITO, 170, silver, and alloys composed mainly of any of these
metal materials. Alternatively, the second metal layer 25 may
be formed of a multilayer film including a Ti layer as the
uppermost layer, such as Ti/Al (aluminum), Ti/Al/Ti, Tv/
(AlSi alloy), Ti/(AlSiCu alloy), or Ti/(AlCe (cerium) alloy).
The material of the second metal layer 25 is properly selected
depending on the material of the first electrode 14a and the
auxiliary interconnect 145, the etching method, and so forth.
[0101] (Passivation Film)

[0102] The passivation film 26 is to protect the TFT 41 and
is formed by using e.g. an insulating material composed of at
least one kind from SiO,, SiN, and SiON.

[0103] [Protective Layer]

[0104] The protective layer 19 is formed by using a passi-
vation film composed of a transparent dielectric. As the mate-
rial of the protective layer 19, SiO,, SiN, or the like can be
used.

[0105] [Sealing Substrate]

[0106] The sealing substrate 20 is bonded to an adhesive
layer (not shown) formed on the protective layer 19 and seals
the organic EL element 21. The sealing substrate 20 is com-
posed of e.g. a transparent material such as glass.

[0107] Contact-Disposed Part

[0108] The contact-disposed part 50 will be described
below. FIG. 7 is a plan view obtained when the contact-
disposed part 50 is viewed from the upper surface side.
[0109] In FIG. 7, the area surrounded by dotted lines 61
(area between the inner dotted line and the outer dotted line)
indicates the area in which the auxiliary interconnect 145 is
formed. The area surrounded by a line 62 indicates the
removal part of the passivation film 26. The area surrounded
by a line 63 indicates the removal part of the planarization
insulating film 13. The area surrounded by a line 64 indicates
the removal part of the aperture-defining insulating film 16.
The area surrounded by a heavy line 65 indicates the area in
which a contact pad 51 is formed.
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[0110] FIG. 8 is a sectional view along line II-IF in FIG. 7.
As shown in FIG. 8, the gate insulating film 22 is stacked on
the substrate 11, and the contact pad 51 in the same layer as
that of the second metal layer 25 is formed on a partial area of
the gate insulating film 22. The contact pad 51 is formed by
using the same material as that of the second metal layer 25
with the same thickness as that of the second metal layer 25
for example. The formation area of the contact pad 51 corre-
sponds to the area surrounded by the heavy line 65 shown in
FIG. 7.

[0111] In the passivation film 26, an aperture through
which part of the contact pad 51 is exposed is formed. The
formation area of this aperture corresponds to the area sur-
rounded by the line 62 shown in FIG. 7. In the planarization
insulating film 13, an aperture for connecting the auxiliary
interconnect 145 formed on the planarization insulating film
13 to the contact pad 51 is formed. This aperture corresponds
to the area surrounded by the line 63 in FIG. 7. The auxiliary
interconnect 144 is formed to the upper surface of the contact
pad 51 along part of the inner wall surface of the aperture by
the planarization insulating film 13.

[0112] The aperture-defining insulating film 16 is formed
to the upper surface of the contact pad 51 along this auxiliary
interconnect 145 or along the inner wall surface of the aper-
ture by the planarization insulating film 13 on which the
auxiliary interconnect 1454 is not formed. Thereby, the aper-
ture-defining insulating film 16 forms an aperture for con-
necting the second electrode 18 formed on the aperture-de-
fining insulating film 16 to the contact pad 51. The second
electrode 18 is uniformly formed across the surface forming
this aperture and the upper surface of the contact pad 51.
[0113] In the contact-disposed part 50, the auxiliary inter-
connect 145 is electrically connected to the contact pad 51.
Furthermore, the second electrode 18 is electrically con-
nected to the contact pad 51. In addition, the auxiliary inter-
connect 145 is electrically connected to the second electrode
18 via the contact pad 51. Thereby, the auxiliary interconnect
14b is electrically connected to the second electrode 18 via
the contact pad 51, which allows favorable connection (pref-
erably, ohmic connection) with the second electrode 18.
Therefore, even if the surface of the auxiliary interconnect
145 composed of a material that is easily oxidized is oxidized,
increase in the contact resistance between the second elec-
trode 18 and the auxiliary interconnect 145 is avoided.
[0114] In the contact-disposed part 50, the auxiliary inter-
connect 145 and the aperture-defining insulating film 16 with
a structure obtained by stacking them in that order are formed
along the inner wall surface of the aperture by the planariza-
tion insulating film 13, or the aperture-defining insulating
film 16 is formed along the inner wall surface of the aperture
by the planarization insulating film 13. That is, the inner wall
surface of the aperture by the planarization insulating film 13
is covered by two layers of the auxiliary interconnect 145 and
the aperture-defining insulating film 16 or one layer of the
aperture-defining insulating film 16. This can avoid direct
contact between the planarization insulating film 13 and the
second electrode, and can suppress the deterioration of the
second electrode 18 and the organic layer 17 due to water
included in the planarization insulating film 13 and degassing
from the planarization insulating film 13.

[0115] Furthermore, in the structure of this contact-dis-
posed part 50, even when recess and projection are formed in
the inner wall surface of the aperture by the planarization
insulating film 13, two layers of the auxiliary interconnect
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145 and the aperture-defining insulating film 16 or one layer
of'the aperture-defining insulating film 16 intervenes between
this inner wall surface and the second electrode 18.

[0116] This can alleviate the influence of the recess and
projection in the inner wall surface of the aperture by the
planarization insulating film 13, and thus can suppress the
disconnection of the second electrode 18. That is, problems in
the structure of the contact-disposed part 50 of a related art,
which will be described below, can be solved. In the follow-
ing, a related-art structure of the contact-disposed part 50 and
the problems thereof will be described in order to facilitate
understanding of this invention.

[0117] [Related-Art Structure of Contact-Disposed Part
and Problems Thereof]

[0118] The related-art structure of the contact-disposed
part 50 will be described below. FIG. 9 is a plan view obtained
when the contact-disposed part 50 is viewed from the upper
surface side.

[0119] In FIG. 9, the area surrounded by dotted lines 71
(area between the inner dotted line and the outer dotted line)
indicates the area in which the auxiliary interconnect 145 is
formed. The area surrounded by a line 72 indicates the
removal part of the passivation film 26. The area surrounded
by a line 73 indicates the removal part of the planarization
insulating film 13. The area surrounded by a line 74 indicates
the removal part of the aperture-defining insulating film 16.
The area surrounded by a heavy line 75 indicates the area in
which the contact pad 51 is formed.

[0120] As shown in FIG. 10, in the aperture-defining insu-
lating film 16, an aperture for connecting the second electrode
18 provided on the upper layer of the aperture-defining insu-
lating film 16 to the contact pad 51 disposed as a lower layer
is formed. The size of the aperture by the aperture-defining
insulating film 16 (equivalent to the area surrounded by the
line 74 in FIG. 9) is set larger than the size of the aperture by
the planarization insulating film 13 (equivalent to the area
surrounded by the line 73 in FIG. 9). Thus, the flat surface of
the planarization insulating film 13 partially has an exposed
surface that is not covered by the aperture-defining insulating
film 16. The auxiliary interconnect 145 is formed to part of the
upper surface of the contact pad 51 along part of this exposed
surface and part of the inner wall surface of the aperture by the
planarization insulating film 13.

[0121] By the inner wall surface of the aperture by the
aperture-defining insulating film 16, the auxiliary intercon-
nect 145, the inner wall surface of the aperture by the pla-
narization insulating film 13, and the exposed surface of the
flat surface of the planarization insulating film 13, an aperture
for connecting the second electrode 18 provided on the pla-
narization insulating film 13 to the contact pad 51 is formed.
The second electrode 18 is uniformly formed across the sur-
face forming this aperture and the upper surface of the contact
pad 51.

[0122] Due to this structure, in the contact-disposed part
50, the auxiliary interconnect 145 is electrically connected to
the contact pad 51. The second electrode 18 is electrically
connected to the contact pad 51. Furthermore, the auxiliary
interconnect 145 is electrically connected to the second elec-
trode 18 via the contact pad 51.

[0123] Inthis related-art structure, the inner wall surface of
the aperture by the planarization insulating film 13 is dam-
aged and recess and projection are generated in the step of
forming the aperture by the aperture-defining insulating film
16. Specifically, when the exposed part corresponding to the
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aperture is removed after a photosensitive resin to serve as the
aperture-defining insulating film 16 is applied on the pla-
narization insulating film 13, the recess and projection are
generated in the inner wall surface of the aperture by the
planarization insulating film 13 at the position corresponding
to the removed part due to the influence of a removing liquid.
If the recess and projection are generated in the inner wall
surface of the aperture by the planarization insulating film 13,
due to the influence of the recess and projection, the second
electrode 18 formed on the inner wall surface of the aperture
in which the recess and projection are generated is discon-
nected like a part shown by arrowhead a in FIG. 11.

[0124] In contrast, in the above-described structure of the
contact-disposed part 50 in the embodiment, the inner wall
surface of the aperture by the planarization insulating film 13
is covered by the auxiliary interconnect 145 and the aperture-
defining insulating film 16 or by the aperture-defining insu-
lating film 16. Thereby, two layers of the auxiliary intercon-
nect 145 and the aperture-defining insulating film 16 or one
layer of the aperture-defining insulating film intervenes
between the inner wall surface of the aperture by the pla-
narization insulating film 13 and the second electrode 18.
Therefore, it is possible to suppress the disconnection of the
second electrode 18 due to the influence of recess and pro-
jection in the inner wall surface of the aperture by the pla-
narization insulating film 13.

[0125] Peripheral Area

[0126] The configuration of the peripheral area Q will be
described below. FIG. 12 is a sectional view along line ITI-IIT'
in FIG. 1. The separator 91 provided between the display area
P and the peripheral area Q divides the planarization insulat-
ing film 13 into the planarization insulating film 13 on the side
of'the display area P and the planarization insulating film 13
on the side of the peripheral area Q. Thereby, the planariza-
tion insulating film 13 in the peripheral area Q is isolated from
the planarization insulating film 13 on the side of the display
area P. This can prevent water existing in the peripheral area
Q from entering the display area P through the planarization
insulating film 13.

[0127] In the peripheral area Q, the drive circuit to send a
scan signal and a data signal to the organic EL element 21 is
formed in the circuit-formed layer 12. Furthermore, a periph-
eral pixel area b and so forth is formed. The peripheral pixel
area b has the same configuration as that of the organic EL.
element 21, i.e. a structure obtained by stacking the first
electrode 14a, the organic layer 17, and the second electrode
18 in that order. Although this peripheral pixel area b has the
same configuration as that of the organic EL element 21, it
does not emit light actually. This peripheral pixel area b may
be formed in the peripheral area Q inside the separator 91.
[0128] In an area T that is outside the display area P and
inside the separator 91, surrounded by the two-dot chain lines,
(this area will be arbitrarily referred to as the peripheral area
T inside the separator 91), the planarization insulating film 13
is formed on the circuit-formed layer 12. Furthermore, the
auxiliary interconnect 145 is formed on the planarization
insulating film 13. In addition, the second electrode 18 is
formed on the auxiliary interconnect 145. Moreover, the aper-
ture-defining insulating film 16 is formed on the surface of the
planarization insulating film 13 on which the auxiliary inter-
connect 145 is not formed. The second electrode 18 is formed
on this aperture-defining insulating film 16.

[0129] That is, the area T includes a structure in which one
layer ofthe auxiliary interconnect 145 intervenes between the
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planarization insulating film 13 and the second electrode 18,
and a structure in which one layer of the aperture-defining
insulating film 16 intervenes between the planarization insu-
lating film 13 and the second electrode 18. Furthermore, the
area T includes a structure in which two layers of the auxiliary
interconnect 145 and the aperture-defining insulating film 16
intervene between the planarization insulating film 13 and the
second electrode 18. Thus, the second electrode 18 is not in
direct contact with the planarization insulating film 13. This
can suppress the deterioration of the second electrode due to
water included in the planarization insulating film 13 and
degassing from the planarization insulating film 13.
[0130] In the peripheral area T inside the separator 91, the
area of the aperture-defining insulating film 16 is set as fol-
lows. Specifically, the coverage of the aperture-defining insu-
lating film 16 defined by (Expression 1) shown below is set to
a value in the range from 30% to 100%.

(the coverage of the aperture-defining insulating film)

={(the area of the aperture-defining insulating film in

the peripheral area 7 inside the separator/the area of
the peripheral area 7 inside the separator) }x100(%)

[0131] This is because, unless the aperture-defining insu-
lating film 16 is so designed as to satisfy the above-described
condition, it is impossible to sufficiently suppress the dete-
rioration of the organic material of the organic layer 17 in the
display area P and the transformation of the material of the
second electrode 18 due to the entry of water remaining in the
planarization insulating film 13 and degassing from the pla-
narization insulating film 13.

[0132] Separator

[0133] The detailed configuration of the separator will be
described below. FIG. 13 is an enlarged sectional view of an
area p shown in FIG. 12. As shown in FIG. 13, in the separator
91, a contact pad 52 in the same layer as that of the second
metal layer 25 partially has an exposed surface that is not
covered by the planarization insulating film 13 and the pas-
sivation film 26. The auxiliary interconnect 145 is formed
across this exposed surface and the surface of the planariza-
tion insulating film 13 along which the separator 91 is formed.
Furthermore, the second electrode 18 is formed on this aux-
iliary interconnect 144.

[0134] By this separator 91, the planarization insulating
film 13 in the display area P is isolated from the planarization
insulating film 13 outside the separator 91. This can suppress
the entry of water remaining in the planarization insulating
film 13 in the peripheral area Q outside the separator 91 into
the display area P.

[0135] Method for Manufacturing Display Device

[0136] A method for manufacturing the display device
according to the first embodiment will be described below.
The description of the method for manufacturing the display
device will be made with reference to FIG. 14 and FIG. 16,
which show the formation process of the area in which the
organic EL element 21 is formed, and FIG. 15 and FIG. 17,
which show the formation process of the contact-disposed
part 50.

[0137] First, as shown in FIG. 14 A, the gate electrode 23,
the etching stopper 24, the semiconductor layer 38, and the
second metal layer 25 are formed over the substrate 11
through repetition of film deposition by CVD and sputtering
and pattern formation by photolithography. In the contact-
disposed part 50, as shown in 15A, the contact pad 51 in the
same layer as that of the second metal layer 25 is formed on
the gate insulating film 22.

(Expression 1)
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[0138] Next, as shown in FIG. 14B, the passivation film 26
covering the TFT 41 is formed by CVD. In the contact-
disposed part 50, as shown in FIG. 15B, an aperture through
which part of the upper surface of the contact pad 51 is
exposed is formed by removing part of the passivation film 26
by photolithography.

[0139] Next, as shown in FIG. 14C, a photosensitive resin
to serve as the planarization insulating film 13 is applied on
the passivation film 26 by spin-coating. In the contact-dis-
posed part 50, as shown in FIG. 15C, an aperture is formed in
the planarization insulating film 13 by photolithography so
that the contact pad 51 may be exposed, and thereafter baking
is performed. Simultaneously, the part of the planarization
insulating film 13 corresponding to the separator 91 is
removed by photolithography, so that the separator 91 to
divide the planarization insulating film 13 into the planariza-
tion insulating film 13 on the side ofthe display area P and the
planarization insulating film 13 on the side of the peripheral
area Q is formed (diagrammatic representation is omitted).

[0140] Next, as shown in FIG. 16A, the first electrode 14a
and the auxiliary interconnect 145 are formed by sputtering
and patterning into a predetermined shape by photolithogra-
phy and etching. In the contact-disposed part 50, as shown in
FIG. 17A, the auxiliary interconnect 145 is so patterned as to
be formed to part of the upper surface of the contact pad 51
along part of the inner wall surface of the aperture by the
planarization insulating film 13.

[0141] Next, as shown in FIG. 16B, a photosensitive resin
to serve as the aperture-defining insulating film 16 is applied
on the first electrode 14a and the auxiliary interconnect 145
by spin-coating. Thereafter, an aperture is formed at the posi-
tion that matches the first electrode 14a by photolithography,
and then baking is performed. In the contact-disposed part 50,
as shown in FIG. 17B, the aperture-defining insulating film 16
is formed to part of the upper surface of the contact pad 51
along the auxiliary interconnect 145 by photolithography.
Furthermore, the aperture-defining insulating film 16 is
formed to part of the contact pad 51 along the planarization
insulating film 13.

[0142] Next, as shown in FIG. 16C, the organic layer 17 is
formed on the first electrode 14a exposed through the aper-
ture of the aperture-defining insulating film 16 by vacuum
evaporation. The organic layer 17 is formed by depositing a
hole injection layer, a hole transport layer, a light emitting
layer, and an electron transport layer in that order for example
(diagrammatic representation is omitted). In this step, mate-
rials corresponding to the respective light emission colors are
deposited for the light emitting layer. Furthermore, as shown
in FIG. 16C, the second electrode 18 is uniformly formed on
the organic layer 17 and the aperture-defining insulating film
16 by vacuum evaporation. In the contact-disposed part 50, as
shown in FIG. 17C, the second electrode 18 is uniformly
formed on the aperture-defining insulating film 16 and the
upper surface of the contact pad 51.

[0143] Although not shown in the drawing, thereafter the
protective layer 19 is formed on the second electrode 18 by
vacuum evaporation. Furthermore, an adhesive layer is
formed by spin-coating of a UV-curable resin on the protec-
tive layer 19, and the sealing substrate 20 is bonded to the
protective layer 19 with the intermediary of the adhesive
layer. Through the above-described steps, the display device
can be obtained.
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[0144] Advantageous Effects

[0145] In the display device according to the first embodi-
ment, the area inside the separator 91 has the following struc-
tures. Specifically, this area includes a structure in which one
layer of the auxiliary interconnect 145 intervenes between the
planarization insulating film 13 and the second electrode 18.
Furthermore, this area includes a structure in which two lay-
ers of the first electrode 14a and the organic layer 17 intervene
between the planarization insulating film 13 and the second
electrode 18. In addition, this area includes a structure in
which one layer of the aperture-defining insulating film 16 or
two layers of the first electrode 14a or the auxiliary intercon-
nect 145 and the aperture-defining insulating film 16 inter-
vene between the planarization insulating film 13 and the
second electrode 18. Due to these structures, the second elec-
trode 18 is not in direct contact with the planarization insu-
lating film 13. This can suppress the deterioration of the
second electrode due to water included in the planarization
insulating film 13 and degassing from the planarization insu-
lating film 13.

[0146] In the display device according to the first embodi-
ment, the area inside the separator 91 has the following struc-
ture. Specifically, this area includes a structure in which one
layer of the first electrode 14a intervenes between the pla-
narization insulating film 13 and the organic layer 17. Due to
this structure, the organic layer 17 is not in direct contact with
the planarization insulating film 13. This can suppress the
deterioration of the organic layer 17 due to water included in
the planarization insulating film 13 and degassing from the
planarization insulating film 13. Furthermore, in the display
area P, if the protective layer 19 and the sealing substrate 20
are not taken into consideration, the layers over the planariza-
tion insulating film 13 have a stacking structure of first elec-
trode 14a/organic layer 17/second electrode 18 and a stacking
structure of auxiliary interconnect 14b/aperture-defining
insulating film 16/organic layer 17/second electrode 18. In
addition, the layers over the planarization insulating film 13
have a stacking structure of aperture-defining insulating film
16/second electrode 18 and a stacking structure of aperture-
defining insulating film 16/organic layer 17/second electrode
18.

[0147] In the display device according to the first embodi-
ment, in the contact-disposed part 50, the inner wall surface of
the aperture by the planarization insulating film 13 is covered
by two layers of the auxiliary interconnect 145 and the aper-
ture-defining insulating film 16 or by one layer of the aper-
ture-defining insulating film 16. This can suppress the dete-
rioration of the organic layer 17 and the second electrode 18
due to water included in the planarization insulating film 13
and degassing from the planarization insulating film.

[0148] In the display device according to the first embodi-
ment, in the contact-disposed part 50, two layers of the aux-
iliary interconnect 145 and the aperture-defining insulating
film 16 or one layer of the aperture-defining insulating film 16
intervenes between the inner wall surface of the aperture by
the planarization insulating film 13 and the second electrode
18. Therefore, it is possible to suppress the disconnection of
the second electrode 18 due to the influence of recess and
projection in the inner wall surface of the aperture by the
planarization insulating film 13.
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2. Second Embodiment
[0149] Display Device
[0150] A display device according to a second embodiment
will be described below. The display device according to the
second embodiment is the same as the display device accord-
ing to the first embodiment except for that the configuration of
the contact-disposed part 50 is different. Therefore, in the
following, the configuration of the contact-disposed part 50
will be described in detail, and description of other configu-
rations is omitted.
[0151] Contact-Disposed Part
[0152] The contact-disposed part 50 will be described
below. FIG. 18 is a plan view obtained when the contact-
disposed part 50 is viewed from the upper surface side. In
FIG. 18, the area surrounded by dotted lines 81 (area between
the inner dotted line and the outer dotted line) indicates the
area in which the auxiliary interconnect 144 is formed. The
area surrounded by a line 82 indicates the removal part of the
passivation film 26. The area surrounded by a line 83 indi-
cates the removal part of the planarization insulating film 13.
The area surrounded by a line 84 indicates the removal part of
the aperture-defining insulating film 16. The area surrounded
by a heavy line 85 indicates the area in which the contact pad
51 is formed.
[0153] FIG. 19 is a sectional view along line V-V'. As
shown in FIG. 19, the gate insulating film 22 is stacked on the
substrate 11, and the contact pad 51 in the same layer as that
of the second metal layer 25 is formed on a partial area of the
gate insulating film 22. The contact pad 51 is formed by using
the same material as that of the second metal layer 25 with the
same thickness as that of the second metal layer 25 for
example. The formation area of the contact pad 51 corre-
sponds to the area surrounded by the heavy line 85.
[0154] In the passivation film 26, an aperture through
which part of the contact pad 51 is exposed is formed. The
formation area of this aperture corresponds to the area sur-
rounded by the line 82 in FIG. 18.
[0155] In the planarization insulating film 13, an aperture
for connecting the auxiliary interconnect 1456 formed on the
planarization insulating film 13 to the contact pad 51 is
formed. The formation area of this aperture corresponds to
the area surrounded by the line 83 in FIG. 18. The auxiliary
interconnect 144 is formed to the upper surface of the contact
pad 51 along the inner wall surface of the aperture by this
planarization insulating film 13.
[0156] The aperture-defining insulating film 16 is formed
to the upper surface of the contact pad 51 along this auxiliary
interconnect 145. Thereby, the aperture-defining insulating
film 16 forms an aperture for connecting the second electrode
18 formed on the aperture-defining insulating film 16 to the
contact pad 51. The formation area of this aperture corre-
sponds to the area surrounded by the line 84 in FIG. 18. The
second electrode 18 is uniformly formed across the surface
forming this aperture and the upper surface of the contact pad
51.
[0157] Due to this structure, in the contact-disposed part
50, the auxiliary interconnect 145 is electrically connected to
the contact pad 51. The second electrode 18 is electrically
connected to the contact pad 51. Furthermore, the auxiliary
interconnect 145 is electrically connected to the second elec-
trode 18 via the contact pad 51.
[0158] Inthe structure of this contact-disposed part 50, the
auxiliary interconnect 145 and the aperture-defining insulat-
ing film 16 with a structure obtained by stacking them in that
order are formed along the inner wall surface of the aperture
by the planarization insulating film 13. That is, the inner wall
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surface of the aperture by the planarization insulating film 13
is covered by two layers of the auxiliary interconnect 145 and
the aperture-defining insulating film. This can suppress the
deterioration of the second electrode 18 and the organic layer
17 due to water included in the planarization insulating film
13 and degassing from the planarization insulating film 13.

[0159] Furthermore, in the case of the structure of this
contact-disposed part 50, even when recess and projection are
generated in the inner wall surface of the aperture by the
planarization insulating film 13, the influence of the recess
and projection is absent and the disconnection of the second
electrode 18 can be suppressed because two layers of the
auxiliary interconnect 145 and the aperture-defining insulat-
ing film 16 intervene between this inner wall surface and the
second electrode 18.

[0160] Method for Manufacturing Display Device

[0161] A method for manufacturing the above-described
display device will be described below. The display device
according to the second embodiment is the same as the dis-
play device according to the first embodiment except for the
difference in the configuration of the contact-disposed part
50. Therefore, in the following, the step of forming the con-
tact-disposed part 50 will be mainly described and descrip-
tion of the other steps is omitted.

[0162] First, the gate electrode 23, the etching stopper 24,
the semiconductor layer 38, and the second metal layer 25 are
formed over the substrate 11 through repetition of film depo-
sition by CVD and sputtering and pattern formation by pho-
tolithography. In the contact-disposed part 50, as shown in
20A, the contact pad 51 in the same layer as that of the second
metal layer 25 is formed on the gate insulating film 22.

[0163] Next, the passivation film 26 covering the TFT 41 is
formed by CVD. In the contact-disposed part 50, as shown in
FIG. 20B, an aperture through which part of the upper surface
ofthe contact pad 51 is exposed is formed by removing part of
the passivation film 26 by photolithography.

[0164] Next, a photosensitive resin to serve as the pla-
narization insulating film 13 is applied on the passivation film
26 by spin-coating. In the contact-disposed part 50, as shown
in FIG. 20C, an aperture is formed in the planarization insu-
lating film 13 by photolithography so that the contact pad 51
may be exposed, and then baking is performed. Simulta-
neously, the part of the planarization insulating film 13 cor-
responding to the separator 91 is removed by photolithogra-
phy, so that the separator 91 to divide the planarization
insulating film 13 into the planarization insulating film 13 on
the side of the display area P and the planarization insulating
film 13 on the side of the peripheral area Q is formed (dia-
grammatic representation is omitted).

[0165] Next, the first electrode 14a and the auxiliary inter-
connect 145 are formed by sputtering and patterning into a
predetermined shape by photolithography and etching. In the
contact-disposed part 50, as shown in FIG. 21A, the auxiliary
interconnect 145 is so patterned as to be formed to part of the
upper surface of the contact pad 51 along the inner wall
surface of the aperture by the planarization insulating film 13.

[0166] Next, a photosensitive resin to serve as the aperture-
defining insulating film 16 is applied on the first electrode 14a
and the auxiliary interconnect 145 by spin-coating. Thereat-
ter, an aperture is formed at the position that matches the first
electrode 14a by photolithography, and then baking is per-
formed. In the contact-disposed part 50, as shown in FIG.
21B, the aperture-defining insulating film 16 is formed to part
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of the upper surface of the contact pad 51 along the auxiliary
interconnect 145 by photolithography.

[0167] Next, the organic layer 17 is formed on the first
electrode 14a exposed through the aperture of the aperture-
defining insulating film 16 by vacuum evaporation. The
organic layer 17 is formed by depositing a hole injection
layer, a hole transport layer, a light emitting layer, and an
electron transport layer in that order for example (diagram-
matic representation is omitted). In this step, materials corre-
sponding to the respective light emission colors are deposited
for the light emitting layer. Furthermore, the second electrode
18 is uniformly formed on the organic layer 17 and the aper-
ture-defining insulating film 16 by vacuum evaporation. In
the contact-disposed part 50, as shown in FIG. 21C, the sec-
ond electrode 18 is uniformly formed on the aperture-defin-
ing insulating film 16 and the upper surface of the contact pad.
[0168] Thereafter, the protective layer 19 is formed on the
second electrode 18 by vacuum evaporation. Furthermore, an
adhesive layer is formed by spin-coating of a UV-curable
resin on the protective layer 19, and the sealing substrate 20 is
bonded to the protective layer 19 with the intermediary of the
adhesive layer. Through the above-described steps, the dis-
play device can be obtained.

[0169] Advantageous Effects

[0170] In the display device according to the second
embodiment, in the contact-disposed part 50, the inner wall
surface of the aperture by the planarization insulating film 13
is covered by two layers of the auxiliary interconnect 145 and
the aperture-defining insulating film 16. This can suppress the
deterioration of the organic layer 17 and the second electrode
18 due to water remaining in the planarization insulating film
13 and degassing from the planarization insulating film 13.
[0171] In the display device according to the second
embodiment, in the contact-disposed part 50, two layers of
the auxiliary interconnect 145 and the aperture-defining insu-
lating film 16 intervene between the inner wall surface of the
aperture by the planarization insulating film 13 and the sec-
ond electrode 18. Therefore, it is possible to suppress the
disconnection of the second electrode 18 due to the influence
of recess and projection in the inner wall surface of the aper-
ture by the planarization insulating film 13.

[0172] As another advantageous effect, the display device
according to the second embodiment allows suppression of
the deterioration of the organic material of the organic layer
17 and the transformation of the material of the second elec-
trode 18 due to water remaining in the planarization insulat-
ing film 13 and degassing from the planarization insulating
film 13, similarly to the first embodiment.

3.Third Embodiment

[0173] Configuration of Display Device

[0174] A display device according to a third embodiment
will be described below. The display device according to the
third embodiment is the same as the display device according
to the first embodiment except for that the configuration of the
contact-disposed part 50 is different. Therefore, in the follow-
ing, the configuration of the contact-disposed part 50 will be
described in detail, and description of other configurations is
omitted.

[0175] Contact-Disposed Part

[0176] The contact-disposed part 50 will be described
below. FIG. 22 is a plan view obtained when the contact-
disposed part 50 is viewed from the upper surface side. In
FIG. 22, the area surrounded by dotted lines 101 (area
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between the inner dotted line and the outer dotted line) indi-
cates the area in which the auxiliary interconnect 144 is
formed. The area surrounded by a line 102 indicates the
removal part of the passivation film. The area surrounded by
a line 103 indicates the removal part of the planarization
insulating film 13. The area surrounded by a line 104 indi-
cates the removal part of the aperture-defining insulating film
16. The area surrounded by a heavy line 105 indicates the area
in which the contact pad 51 is formed.

[0177] FIG. 23 is a sectional view along line VI-VI'. As
shown in FIG. 23, the gate insulating film 22 is stacked on the
substrate 11, and the contact pad 51 in the same layer as that
of the second metal layer 25 is formed on a partial area of the
gate insulating film 22. The contact pad 51 is formed by using
the same material as that of the second metal layer 25 with the
same thickness as that of the second metal layer 25. The
formation area of the contact pad corresponds to the area
surrounded by the heavy line 105 in FIG. 22. In the passiva-
tion film 26, an aperture through which part of the contact pad
51 is exposed is formed. The formation area of this aperture
corresponds to the area surrounded by the line 102 in FIG. 22.

[0178] In the planarization insulating film 13, an aperture
for connecting the auxiliary interconnect 146 provided on the
planarization insulating film 13 to the contact pad 51 disposed
as a lower layer is formed. In the aperture-defining insulating
film 16, an aperture for connecting the second electrode 18
provided on the aperture-defining insulating film 16 to the
contact pad 51 disposed as a lower layer is formed. The size
of the aperture by the aperture-defining insulating film 16
(equivalent to the area surrounded by the line 104 in F1G. 22)
is set larger than the size of the aperture by the planarization
insulating film 13 (equivalent to the area surrounded by the
line 103 in FIG. 22). Thus, the flat surface of the planarization
insulating film 13 partially has an exposed surface that is not
covered by the aperture-defining insulating film 16. The aux-
iliary interconnect 145 is formed to part of the upper surface
of the contact pad 51 along part of this exposed surface and
the inner wall surface of the aperture by the planarization
insulating film 13.

[0179] By the inner wall surface of the aperture by the
aperture-defining insulating film 16 and the auxiliary inter-
connect 145, an aperture for connecting the second electrode
18 provided over the planarization insulating film 13 to the
contact pad 51 is formed. The second electrode 18 is uni-
formly formed across the surface forming this aperture and
the upper surface of the contact pad 51.

[0180] Due to this structure, in the contact-disposed part
50, the auxiliary interconnect 145 is electrically connected to
the contact pad 51. The auxiliary interconnect 145 is electri-
cally connected to the second electrode 18. The second elec-
trode 18 is electrically connected to the contact pad 51. Fur-
thermore, the auxiliary interconnect 146 is electrically
connected to the second electrode 18 via the contact pad 51.
[0181] In the structure of this contact-disposed part 50, the
auxiliary interconnect 144 is formed on the inner wall surface
of the aperture by the planarization insulating film 13 and the
exposed surface of the flat surface of the planarization insu-
lating film 13. That s, the inner wall surface of the aperture by
the planarization insulating film 13 and the exposed surface of
the flat surface of the planarization insulating film 13 are
covered by the auxiliary interconnect 145. This can suppress
the deterioration of the second electrode 18 and the organic
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layer 17 due to water included in the planarization insulating
film 13 and degassing from the planarization insulating film
13.

[0182] Furthermore, in the case of the structure of this
contact-disposed part 50, even when recess and projection are
generated in the inner wall surface of the aperture by the
planarization insulating film 13, the influence of the recess
and projection is absent and the disconnection of the second
electrode 18 can be suppressed because the auxiliary inter-
connect 145 intervenes between this inner wall surface and
the second electrode 18.

[0183] Method for Manufacturing Display Device

[0184] A method for manufacturing the above-described
display device will be described below. The display device
according to the third embodiment is the same as the display
device according to the first embodiment except for the dif-
ference in the configuration of the contact-disposed part 50.
Therefore, in the following, the step of forming the contact-
disposed part 50 will be mainly described and description of
the other steps is omitted.

[0185] First, the gate electrode 23, the etching stopper 24,
the semiconductor layer 38, and the second metal layer 25 are
formed over the substrate 11 through repetition of film depo-
sition by CVD and sputtering and pattern formation by pho-
tolithography. In the contact-disposed part 50, as shown in
24A, the contact pad 51 in the same layer as that of the second
metal layer 25 is formed on the gate insulating film 22.

[0186] Next, the passivation film 26 covering the TFT 41 is
formed by CVD. In the contact-disposed part 50, as shown in
FIG. 24B, an aperture through which part of the upper surface
of'the contact pad 51 is exposed is formed by removing part of
the passivation film 26 by photolithography.

[0187] Next, a photosensitive resin to serve as the pla-
narization insulating film 13 is applied on the passivation film
26 by spin-coating. In the contact-disposed part 50, as shown
in FIG. 24C, an aperture is formed in the planarization insu-
lating film 13 by photolithography so that the contact pad 51
may be exposed, and then baking is performed. Simulta-
neously, the part of the planarization insulating film 13 cor-
responding to the separator 91 is removed by photolithogra-
phy, so that the separator 91 to divide the planarization
insulating film 13 into the planarization insulating film 13 on
the side of the display area P and the planarization insulating
film 13 on the side of the peripheral area Q is formed (dia-
grammatic representation is omitted).

[0188] Next, the first electrode 14a and the auxiliary inter-
connect 145 are formed by sputtering and patterning into a
predetermined shape by photolithography and etching. In the
contact-disposed part 50, as shown in FIG. 25A, the auxiliary
interconnect 145 is so patterned as to be formed to part of the
upper surface of the contact pad 51 along the inner wall
surface of the aperture by the planarization insulating film 13.

[0189] Next, a photosensitive resin to serve as the aperture-
defining insulating film 16 is applied on the first electrode 14a
and the auxiliary interconnect 145 by spin-coating. Thereaf-
ter, an aperture is formed at the position that matches the first
electrode 14a by photolithography, and then baking is per-
formed. In the contact-disposed part 50, as shown in FIG.
25B, a photosensitive resin to serve as the aperture-defining
insulating film 16 is applied, and thereafter the aperture-
defining insulating film 16 having an aperture whose size is
larger than that of the aperture by the planarization insulating
film 13 is formed by photolithography.
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[0190] Next, the organic layer 17 is formed on the first
electrode 14a exposed through the aperture of the aperture-
defining insulating film 16 by vacuum evaporation. The
organic layer 17 is formed by depositing a hole injection
layer, a hole transport layer, a light emitting layer, and an
electron transport layer in that order for example (diagram-
matic representation is omitted). In this step, materials corre-
sponding to the respective light emission colors are deposited
for the light emitting layer. Furthermore, the second electrode
18 is uniformly formed on the organic layer 17 and the aper-
ture-defining insulating film 16 by vacuum evaporation. In
the contact-disposed part 50, as shown in FIG. 25C, the sec-
ond electrode 18 is uniformly formed on the aperture-defin-
ing insulating film 16, the auxiliary interconnect 145, and the
upper surface of the contact pad 51.

[0191] Thereafter, the protective layer 19 is formed on the
second electrode 18 by vacuum evaporation. Furthermore, an
adhesive layer is formed by spin-coating of a UV-curable
resin on the protective layer 19, and the sealing substrate 20 is
bonded to the protective layer 19 with the intermediary of the
adhesive layer. Through the above-described steps, the dis-
play device can be obtained.

[0192] Advantageous Effects

[0193] Inthe display device according to the third embodi-
ment, in the contact-disposed part 50, the inner wall surface of
the aperture by the planarization insulating film 13 is covered
by the auxiliary interconnect 145. This can suppress the dete-
rioration of the organic layer 17 and the second electrode 18
due to water remaining in the planarization insulating film 13
and degassing from the planarization insulating film 13.
[0194] Inthe display device according to the third embodi-
ment, in the contact-disposed part 50, the auxiliary intercon-
nect 145 intervenes between the inner wall surface of the
aperture by the planarization insulating film 13 and the sec-
ond electrode 18. Therefore, it is possible to suppress the
disconnection of the second electrode 18 due to the influence
of recess and projection in the inner wall surface of the aper-
ture by the planarization insulating film 13.

[0195] As another advantageous effect, the display device
according to the third embodiment allows suppression of the
deterioration of the organic material of the organic layer 17
and the transformation of the material of the second electrode
18 due to water remaining in the planarization insulating film
13 and degassing from the planarization insulating film 13,
similarly to the first embodiment.

4.Fourth Embodiment

[0196] A display device according to a fourth embodiment
will be described below. The display device according to the
fourth embodiment is the same as the display device accord-
ing to the first embodiment except for the configuration of the
separator 91. Therefore, in the following, the configuration of
the separator 91 will be described, and description of other
configurations is omitted.

[0197] Configuration of Separator

[0198] The configuration of the separator 91 will be
described in detail below. FIG. 26 is an enlarged sectional
view showing the configuration of the separator 91. In the
separator 91, the contact part 52 in the same layer as that of the
second metal layer 25 has an exposed surface that is not
covered by the planarization insulating film 13 and the pas-
sivation film 26. The auxiliary interconnect 145 is formed
across part of the exposed surface of this contact part and the
surface of the planarization insulating film along which the
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separator 91 is formed. Furthermore, the second electrode 18
is formed on the exposed surface of the contact part 52 on
which the auxiliary interconnect 145 is not formed and the
auxiliary interconnect 144. Thereby, the second electrode 18
is electrically connected to the auxiliary interconnect 145 via
the contact part 52, which allows favorable connection (pref-
erably, ohmic connection) with the second electrode 18.
[0199] Advantageous Effects

[0200] The display device according to the fourth embodi-
ment has the same advantageous effects as those by the first
embodiment.

Working Examples

[0201] By tests to be described below, studies were made
about the coverage of the aperture-defining insulating film 16
in the peripheral area T inside the separator 91. This embodi-
ment is not limited to the organic EL panels fabricated in the
following test examples.

Test Example 1

[0202] Initially, an organic EL panel having the configura-
tion shown in FIG. 1 was fabricated. First, the TFT 41 was
formed over a glass substrate through repetition of film depo-
sition by CVD and sputtering and pattern formation by pho-
tolithography. Next, the passivation film 26 was so formed as
to cover this TFT 41.

[0203] Next, on the passivation film 26, the planarization
insulating film 13 was formed by applying polyimide as a
photosensitive resin by spin-coating. Furthermore, the part of
the planarization insulating film 13 corresponding to the
separator 91 was removed by photolithography, and thereby
the separator 91 to divide the planarization insulating film 13
into the planarization insulating film 13 on the side of the
display area P and the planarization insulating film 13 on the
side of the peripheral area Q was formed. Next, an AINd film
as the material of the first electrode 144 (anode electrode) and
the auxiliary interconnect 145 was formed on the planariza-
tion insulating film 13 by sputtering, and thereafter the first
electrode 14a and the auxiliary interconnect 145 were pat-
terned into a predetermined shape by photolithography and
etching.

[0204] Next, a photosensitive resin (polyimide) to serve as
the aperture-defining insulating film 16 was applied on the
first electrode 14a and the planarization insulating film 13 by
spin-coating. Thereafter, an aperture that matches the posi-
tion of the first electrode 14a was formed by photolithogra-
phy. At that time, in the peripheral area T, which was inside
the separator 91 and outside the display area P, the aperture-
defining insulating film 16 was so provided that the ratio of
the covering area of the aperture-defining insulating film 16 to
the area of this peripheral area T (the coverage of the aperture-
defining insulating film, defined by the above-described (Ex-
pression 1)) was 60%.

[0205] Next, the organic layers 17 composed of the follow-
ing materials corresponding to the respective light emission
colors of R, G, and B were sequentially pattern-formed on the
first electrode 14a exposed through this aperture by using
vacuum evaporation.

[0206] [Organic Layer 17 (R Light Emission)]

[0207] hole injection layer 4,4,4"-tris(3-methylpheny-
lamino) triphenylamine (m-MTDATA), film thickness 150
nm
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[0208] hole transport layer bis[(N-naphthyl)-N-phenyl]
aminostyryl]benzidine (o-NPD), film thickness 150 nm
[0209] light emitting layer 8-quinolinol aluminum com-
plex (Alq3) [doped with 40% by volume of 2,6-bis[4-[N-(4-
methoxyphenyl)-N-phenyl]aminostyryl|naphthalene-1,5-di-
carbonitrile (BSN-BCN)], film thickness 55 nm

[0210] electron transport layer 8-quinolinol aluminum
complex (Alq3), film thickness 150 nm

[0211] [Organic Layer 17 (G Light Emission)]

[0212] hole injection layer 4,4,4"-tris(3-methylpheny-
lamino)triphenylamine (m-MTDATA), film thickness 150
nm

[0213] hole transport layer bis[(N-naphthyl)-N-phenyl]
aminostyryl]benzidine (a-NPD), film thickness 150 nm
[0214] light emitting layer 8-quinolinol aluminum com-
plex (Alg3) [doped with 40% by volume of coumarin 6], film
thickness 55 nm

[0215] electron transport layer 8-quinolinol aluminum
complex (Alq3), film thickness 150 nm

[0216] [Organic Layer 17 (B Light Emission)]

[0217] hole injection layer 4,4,4"-tris(3-methylpheny-
lamino)triphenylamine (m-MTDATA), film thickness 150
nm

[0218] hole transport layer bis[(N-naphthyl)-N-phenyl]
aminostyryl]benzidine (a-NPD), film thickness 150 nm
[0219] light emitting layer spiro 6@, film thickness 150 nm
[0220] electron transport layer 8-quinolinol aluminum
complex (Alqs,), film thickness 150 nm

[0221] Next, the second electrode 18 (cathode electrode)
composed of Mg and Ag was uniformly formed on the
organic layer 17 and the aperture-defining insulating film 16
by vacuum evaporation. Thereafter, an SiO, film as the pro-
tective layer 19 was so formed by vacuum evaporation as to
cover the whole of the organic layer 17 and the second elec-
trode. Through the above-described steps, the organic EL
panel was fabricated.

[0222] High-Temperature Storage Test

[0223] The fabricated organic EL panel was kept in a ther-
mostatic chamber under a dry atmosphere at 70° C. for 1000
hours. Thereafter, the organic EL panel was driven and the
luminance was measured. Furthermore, the occurrence of
failure was determined based on the following criterion.
[0224] The criterion for the determination of the occur-
rence of failure: the efficiency equal to or lower than 80% of
the initial efficiency was regarded as failure.

[0225] This determination was made about one sample of
the organic EL panel, and {(the number of samples with the
occurrence of failure)/(one sample)}x100% was calculated
as the failure occurrence rate.

Test Example 2

[0226] Organic EL panels were fabricated in the same man-
ner as that of test example 1 except for that the coverage of the
aperture-defining insulating film was set to 40%, and the
same high-temperature storage test was performed for three
samples.

Test Example 3

[0227] Organic EL panels were fabricated in the same man-
ner as that oftest example 1 except for that the coverage of the
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aperture-defining insulating film was set to 30%, and the
same high-temperature storage test was performed for three
samples.

Test Example 4

[0228] Organic EL panels were fabricated in the same man-
ner as that of test example 1 except for that the coverage of the
aperture-defining insulating film was set to 25%, and the
same high-temperature storage test was performed for four
samples.

Test Example 5

[0229] Organic EL panels were fabricated in the same man-
ner as that of test example 1 except for that the coverage of the
aperture-defining insulating film was set to 20%, and the
same high-temperature storage test was performed for three
samples.

Test Example 6

[0230] Organic EL panels were fabricated in the same man-
ner as that of test example 1 except for that the coverage of the
aperture-defining insulating film was set to 10%, and the
same high-temperature storage test was performed for two
samples.

[0231] FIG. 27 shows a graph obtained by summarizing the
test results of test examples 1 to 6. As shown in FIG. 27, 30%
or higher of the coverage of the aperture-defining insulating
film resulted in 0% of the failure occurrence rate. In contrast,
the coverage of the aperture-defining insulating film lower
than 30% resulted in the occurrence of failure. As the cover-
age decreased from 30%, the failure occurrence rate rapidly
increased.

5. Other Embodiments (Modification Examples)

[0232] Although the specific description has been made
above about the embodiments of this application, this inven-
tion is not limited to the above-described embodiments but
various kinds of modifications based on the technical idea of
this invention can be made.

[0233] For example, the numerical values, the structures,
the shapes, the materials, etc. employed in the above-de-
scribed embodiments are merely examples, and numerical
values, structures, shapes, materials, etc. different from them
may be used according to need.

[0234] Tt is also possible to form a display device by com-
bining the first to fourth embodiments according to need. For
example, a display device including both the contact-dis-
posed part 50 with the configuration of the first embodiment
and that with the configuration of the second embodiment
may be formed.

[0235] For example, in the first to fourth embodiments, the
organic layer 17 is formed of a stacking structure of hole
injection layer/hole transport layer/light emitting layer/elec-
tron transport layer. However, the configuration of the organic
layer 17 is not limited thereto. For example, the number of
kinds of layers forming the organic layer and the number of
layers may be arbitrarily increased or decreased according to
need.

[0236] Furthermore, for example, the TFT 41 is formed by
using the pe-Si film 36 and the n+-Si film 37 in the first to
fourth embodiments. However, the TFT 41 may be formed by
using a Poly-Si film.
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[0237] Inaddition, for example, the respective layers form-
ing the organic layer 17 are formed by film deposition meth-
ods such as vacuum evaporation in the first to fourth embodi-
ments. However, the method for forming the layers is not
limited thereto. For example, the respective layers forming
the organic layer may be formed by a printing method and a
transfer method.

[0238] For example, in the first to fourth embodiments, in
order to suppress the deterioration of the organic EL element,
the organic EL element is sealed by forming the protective
film after forming the second electrode and bonding the seal-
ing substrate such as glass to the protective film. However, the
method for sealing the organic EL element is not limited
thereto. For example, the organic EL element may be sealed
by forming the protective film by vacuum evaporation and
filling the space between the protective film and glass or the
like with nitrogen in the bonding of the sealing substrate.
[0239] In the first to fourth embodiments, the auxiliary
interconnect 145 and the second electrode 18 are disposed in
the separator 91. However, the configuration of the separator
91 is not limited thereto. Specifically, for example, the first
electrode 14a and the aperture-defining insulating film 16
may be disposed in the separator 91. Furthermore, the second
electrode 18 may be disposed in the separator 91 based on
another configuration as long as the surface of the planariza-
tion insulating film 13 along which the separator 91 is formed
is not in direct contact with the second electrode 18. It is also
possible to dispose the organic layer 17 in the separator 91 as
long as the surface of the planarization insulating film 13
along which the separator 91 is formed is not in contact with
the organic layer 17. However, it is better not to dispose the
organic layer 17 in the separator 91.

[0240] For example, it is also possible to employ a system
in which the organic EL element 21 is formed as an organic
EL element that emits while light and a color filter is formed
on the light-extraction side to thereby extract light of R, G,
and B from white light.

[0241] 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 and without diminishing its
intended advantages. It is therefore intended that such
changes and modifications be covered by the appended
claims.

The application is claimed as follows:
1. A method for manufacturing a display device, the
method comprising the steps of:

forming a circuit part including a drive element over a
substrate;

forming a planarization insulating layer on the circuit part;

forming a separator in an area outside a display area in
which a plurality of light emitting elements connected to
the drive element are formed by removing the planariza-
tion insulating layer at a position surrounding the dis-
play area;
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forming an electrically-conductive layer including a plu-
rality of first electrodes and an auxiliary interconnect on
the planarization insulating layer;
forming an aperture-defining insulating layer that insulates
the first electrodes from each other and has an aperture
through which part of the first electrode is exposed; and
forming a plurality of light emitting elements by stacking
the first electrode, an organic layer including a light
emitting layer, and a second electrode common to the
plurality of light emitting elements in that order over an
exposed part of each of the plurality of first electrodes,
wherein
in the forming the electrically-conductive layer, the form-
ing the aperture-defining insulating layer, and the form-
ing the light emitting elements, the electrically-conduc-
tive layer, the aperture-defining insulating layer, and the
plurality of light emitting elements are so formed that, in
a whole area inside the separator, at least any of the
electrically-conductive layer and the aperture-defining
insulating layer intervenes between the planarization
insulating layer and the second electrode and between
the planarization insulating layer and the organic layer.
2. The method for manufacturing a display device accord-
ing to claim 1, wherein
in the forming the circuit part, a contact part that electri-
cally interconnects the auxiliary interconnect and the
second electrode is formed by using the same layer as a
metal layer included in the drive element,
in the forming the planarization insulating layer, an aper-
ture for leading the auxiliary interconnect formed on the
planarization insulating layer to a lower layer is formed
above the contact part, and
in the forming the electrically-conductive layer and the
forming the aperture-defining insulating layer, the aux-
iliary interconnect and the aperture-defining insulating
layer are so formed that an inner wall surface of the
aperture by the planarization insulating layer is covered
by at least any of the auxiliary interconnect and the
aperture-defining insulating layer.
3. The method for manufacturing a display device accord-
ing to claim 1, wherein
in the forming the aperture-defining insulating layer, the
aperture-defining insulating layer is so formed as to
cover an inner wall surface of an aperture by the pla-
narization insulating layer.
4. The method for manufacturing a display device accord-
ing to claim 1, wherein
in the forming the aperture-defining insulating layer, the
aperture-defining insulating layer is so formed that cov-
erage of the aperture-defining insulating layer, defined
by an expression shown below, is a value in a range from
30% to 100% in an area that is inside the separator and is
outside the display area.
(the coverage of the aperture-defining insulating layer)
={(covering area of the aperture-defining insulating

layer)/(area of the area that is inside the separator and

is outside the display area)}100% (Expression)
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