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insulating substrate (20); a first planarizing film (21)
formed on the insulating substrate (20) and made of a
resin; a first electrode (13) formed on the first planarizing
film (21); an organic EL layer (17) formed on the first
electrode (13); a second electrode (14) formed on the

FIG2

formed between the first electrode (13) and the first
planarizing film (21), and covering the first planarizing
film (21). The second planarizing film (22) is made of a
resin having a lower hygroscopic property than the resin
forming the first planarizing film (21).
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Description
TECHNICAL FIELD

[0001] The present invention relates to organic elec-
troluminescence (EL) display devices including an or-
ganic EL panel having organic electroluminescence el-
ements (hereinafter referred to as the "organic EL ele-
ments"), etc. and manufacturing methods thereof.

BACKGROUND ART

[0002] In recent years, liquid crystal display (LCD) de-
vices have been widely used as flat panel displays in
various fields. However, there still are significant chal-
lenges in the LCD devices. For example, contrast and
displayed colors vary significantly depending on the view-
ing angle. Since the LCD devices require a light source
such as a backlight, it is difficult to reduce power con-
sumption. Moreover, reduction in thickness and weight
of the LCD devices is limited. Another challenge for the
LCD devices is to use the LCD devices in flexible display
applications.

[0003] Recently, self light-emitting organic EL display
devices using organic electroluminescence (organic EL)
elements have been expected as an alternative display
device to the LCD devices. The organic EL element is
an element configured so that organic molecules forming
an organic EL layer emit light in response to a current
applied to the organic EL layer interposed between an
anode and a cathode. Since the organic EL display de-
vices using the organic EL elements are of the self light-
emitting type, the organic EL display devices are advan-
tageous in terms of reduction in thickness, weight, and
power consumption, and also have a wide viewing angle.
Thus, the organic EL display devices have received con-
siderable attention as a candidate for the next-generation
flat panel displays. There is also a possibility that the
organic EL display devices may be superior to the LCD
devices in flexible display applications as well. Taking
advantage of their small thickness and wide viewing an-
gle, the organic EL display devices have been actually
increasingly used in practical applications as main dis-
plays of portable audio players or mobile phones.
[0004] This organic EL display device has a plurality
of organic EL elements arranged in a predetermined pat-
tern, and each of the plurality of organic EL elements
includes a first electrode formed on an insulating sub-
strate, an organic EL layer having a light emitting layer
formed on the first electrode, and a second electrode
formed on the organic EL layer. The organic EL element
is provided with an edge cover in a region other than a
light emitting region in order to prevent short-circuit be-
tween the first and second electrodes. Thin film transis-
tors (TFTs) are provided on the substrate, and a planariz-
ing film (aninterlayer film) is provided in order to planarize
the substrate surface and to provide insulation.

[0005] The planarizing film is made of an organic resin
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material such as an acrylic resin, in view of the dielectric
constant and the film thickness, easiness of planariza-
tion, and high controllability of both patterning and the
taper angle at pattern ends.

[0006] However,the organicresin material such as the
acrylic resin tends to accumulate water therein, as com-
pared to a material made of an inorganic component.
Moreover, the acrylic resin is resistant to a temperature
of up to about 250°C. Thus, even if baking is performed
at 250°C or less in the manufacturing process, itis difficult
to sufficiently remove water from the planarizing film
made of the acrylic resin. Accordingly, in the case where
the planarizing film is made of the organic resin material,
water leaks from the planarizing film, and reaches the
electrodes and the organic EL layer of the organic EL
element, thereby damaging the peripheral portions of the
electrodes and the organic EL layer. As a result, lumi-
nance decreases in the degraded portions, causing un-
even light emission.

[0007] Asasolution to this problem, organic EL display
devices have been proposed which are configured to pre-
vent such damage caused by the water. More specifical-
ly, for example, an organic EL display device has been
proposed which includes an organic resin film placed be-
tween afirst electrode and an organic EL layer and having
a low hygroscopic property, and an organic resin film
placed at the boundary of the first electrode and having
a relatively high hygroscopic property as compared to
the organic resin film having a low hygroscopic property.
This configuration can block the water leaking from the
planarizing film to the organic EL layer, whereby degra-
dation of the organic EL element is suppressed, and an
organic EL display device that is less likely to be degrad-
ed can be implemented (e.g.,

Patent Document 1).

[0008] As another example, an organic EL display de-
vice has also be disclosed in which a first inorganic in-
sulating film is formed in a layer below a planarizing film,
and a second inorganic insulating film is formed in a layer
above the planarizing film, so that the lower, upper, and
side surfaces of the planarizing film are covered by the
first inorganic insulating film and the second inorganic
insulating film. According to the disclosure, this configu-
ration can prevent absorption of water by the planarizing
film during the manufacturing process, whereby prob-
lems resulting from absorption of water by the planarizing
film can be prevented (see, e.g., Patent Document 2).

CITATION LIST
PATENT DOCUMENT
[0009]

PATENT DOCUMENT 1: Japanese Patent Publica-
tion No. 2005-310431
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PATENT DOCUMENT 2: Japanese Patent Publica-
tion No. 2007-121537

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM

[0010] However, in the organic EL display device de-
scribed in Patent Document 1, the organic resin film hav-
ing a high hygroscopic property is placed at the boundary
of the first electrode. Thus, water that leaks from the
planarizing film via the first electrode cannot be reliably
blocked.

[0011] In the organic EL display device described in
Patent Document 2, the planarizing film made of an or-
ganic resin material is covered by the first and second
inorganic insulating films each made of an inorganic ma-
terial. This reduces adhesion between the planarizing
film and the first and second inorganic insulating films.
Thus, water absorption of the planarizing film cannot be
completely prevented, and water that has leaked from
the planarizing film enters a region between the planariz-
ing film and the firstand second inorganic insulating films,
causing delamination and cracks in the first and second
inorganic insulating films. As a result, the water that has
leaked from the planarizing film cannot be reliably
blocked by the first and second inorganic insulating films.
[0012] The present invention was developed in view
of the above problems, and it is an object of the present
invention to provide an organic EL display device capable
of blocking water leaking from a planarizing film and ca-
pable of preventing reduction in luminance and uneven
light emission in an organic EL layer.

SOLUTION TO THE PROBLEM

[0013] Inorderto achieve the above object, an organic
EL display device according to the present invention in-
cludes: an insulating substrate; a first planarizing film
formed on the insulating substrate and made of a resin;
a first electrode formed on the first planarizing film; an
organic EL layer formed on the first electrode; a second
electrode formed on the organic EL layer; and a second
planarizing film formed between the first electrode and
the first planarizing film, and covering the first planarizing
film, wherein the second planarizing film is made of a
resin having a lower hygroscopic property than the resin
forming the first planarizing film.

[0014] According to the above configuration, the sec-
ond planarizing film is formed so as to cover the first
planarizing film made of the resin having a higher hygro-
scopic property. Thus, even if water has been accumu-
lated in the first planarizing film, the water contained in
the first planarizing film can be blocked and confined by
the second planarizing film. This configuration can relia-
bly prevent leakage of water from the first planarizing film
to the first electrode. Thus, the water can be prevented
from reaching the first electrode and the organic EL layer,
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thereby preventing damage to the peripheral portions of
the first electrode and the organic EL layer due to the
water. As a result, reduction in luminance and uneven
light emission of the organic EL layer can be reliably pre-
vented.

[0015] The second planarizing film is formed between
the first electrode and the first planarizing film, and the
first planarizing film made of a resin is covered by the
second planarizing film made of a resin, thereby improv-
ing adhesion between the first planarizing film and the
second planarizing film. Thus, accumulation of water and
formation of a void in the interface between the first
planarizing film and the second planarizing film can be
prevented. As a result, leakage of water from the first
planarizing film to the first electrode can be reliably pre-
vented, whereby delamination and cracks can be pre-
vented from occurring in the first planarizing film and the
first electrode due to leakage of water from the first
planarizing film and entrance of the water into a region
between the first planarizing film and the first electrode.
[0016] In the organic EL display device of the present
invention, the second planarizing film may be made of
one resin selected from the group consisting of a poly-
imide resin, a novolac resin, and a phenol resin.

[0017] According to the above configuration, the sec-
ond planarizing film, which is made of a resin having a
lower hygroscopic property than a resin (e.g., an acrylic
resin) forming the first planarizing film, can be formed by
using a general-purpose resin material.

[0018] In the organic EL display device of the present
invention, the second planarizing film may have a thick-
ness in a range of 0.3 pm to 1.0 wm, both inclusive.
[0019] According to the above configuration, transpar-
ency of the second planarizing film can be ensured, and
water contained in the first planarizing film can be blocked
and confined by the second planarizing film without in-
creasing the cost.

[0020] The organic EL display device of the present
invention may further include a switching element sub-
strate including the insulating substrate, and a switching
element formed on the insulating substrate and electri-
cally connected to the first electrode.

[0021] According to the above configuration, switching
element substrates that are produced for LCD devices
can be used for organic EL display devices, manufactur-
ing cost can be suppressed in mass production of the
organic EL display devices.

[0022] A method for manufacturing an organic EL dis-
play device according to the present invention includes
at least the steps of: forming, on an insulating substrate,
a first planarizing film made of a resin; forming, on the
first planarizing film, a second planarizing film made of a
resin having a lower hygroscopic property than the resin
forming the first planarizing film, so as to cover the first
planarizing film; forming a first electrode on the second
planarizing film so that the second planarizing film is
placed between the first electrode and the first planariz-
ing film; forming an organic EL layer on the first electrode;
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and forming a second electrode on the organic EL layer.
[0023] According to the above configuration, the sec-
ond planarizing film is formed so as to cover the first
planarizing film made of the resin having a higher hygro-
scopic property. Thus, even if water has been accumu-
lated in the first planarizing film, the water contained in
the first planarizing film can be blocked and confined by
the second planarizing film. This configuration can relia-
bly prevent leakage of water from the first planarizing film
to the first electrode. Thus, the water can be prevented
from reaching the first electrode and the organic EL layer,
thereby preventing damage to the peripheral portions of
the first electrode and the organic EL layer due to the
water. As a result, reduction in luminance and uneven
light emission of the organic EL layer can be reliably pre-
vented.

[0024] Moreover, the second planarizing film is formed
between the first electrode and the first planarizing film,
and the first planarizing film made of a resin is covered
by the second planarizing film made of a resin, thereby
improving adhesion between the first planarizing film and
the second planarizing film. Thus, accumulation of water
and formation of a void in the interface between the first
planarizing film and the second planarizing film can be
prevented. As a result, leakage of water from the first
planarizing film to the first electrode can be reliably pre-
vented, whereby delamination and cracks can be pre-
vented from occurring in the first planarizing film and the
first electrode due to leakage of water from the first
planarizing film and entrance of the water into a region
between the first planarizing film and the first electrode.
[0025] In the method of the present invention, in the
step of forming the second planarizing film, the second
planarizing film may be made of one resin selected from
the group consisting of a polyimide resin, a novolac resin,
and a phenol resin.

[0026] According to the above configuration, the sec-
ond planarizing film, which is made of a resin having a
lower hygroscopic property than a resin (e.g., an acrylic
resin) forming the first planarizing film, can be formed by
using a general-purpose resin material.

[0027] In the method of the present invention, in the
step of forming the second planarizing film, the second
planarizing film may be formed with a thickness inarange
of 0.3 pm to 1.0 pum, both inclusive.

[0028] According to the above configuration, transpar-
ency of the second planarizing film can be ensured, and
water contained in the first planarizing film can be blocked
and confined by the second planarizing film without in-
creasing the cost.

ADVANTAGES OF THE INVENTION

[0029] According to the present invention, water from
a planarizing film can be reliably blocked, and reduction
in luminance and uneven light emission of an organic EL
layer can be prevented.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0030]

[FIG. 1] FIG. 1is a plan view of an organic EL display
device according to an embodiment of the present
invention.

[FIG. 2] FIG. 2 is a cross-sectional view taken along
line A-A in FIG. 1, and showing an organic EL ele-
mentformed on thinfilm transistors (TFTs) as switch-
ing elements.

[FIG. 3] FIG. 3 is a cross-sectional view illustrating
an organic EL layer that forms the organic EL ele-
ment included in the organic EL display device ac-
cording to the embodiment of the present invention.
[FIG.4]FIG.4is a plan view of a pixel pattern defined
by source lines and gate lines in the organic EL dis-
play device.

[FIG. 5] FIG. 5 is a cross-sectional view taken along
line B-B in FIG. 4.

[FIG. 6] FIG. 6 is a cross-sectional view illustrating
a method for manufacturing an organic EL display
device according to the embodiment of the present
invention.

[FIG. 7] FIG. 7 is a cross-sectional view illustrating
the method for manufacturing an organic EL display
device according to the embodiment of the present
invention.

[FIG. 8] FIG. 8 is a cross-sectional view illustrating
the method for manufacturing an organic EL display
device according to the embodiment of the present
invention.

[FIG. 9] FIG. 9 is a cross-sectional view illustrating
the method for manufacturing an organic EL display
device according to the embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0031] An embodiment of the present invention will be
described in detail below with reference to the accompa-
nying drawings. Note that the present invention is not
limited to the following embodiment.

[0032] FIG. 1 is a plan view of an organic EL display
device according to the embodiment of the present in-
vention. FIG. 2 is a cross-sectional view taken along line
A-AinFIG. 1, and showing an organic EL element formed
on thin film transistors (TFTs) as switching elements.
Note that a peripheral circuit portion such as a gate driver,
and an extended terminal portion of a conductive film are
not shown in FIG. 1. FIG. 3 is a cross-sectional view
illustrating an organic EL layer that forms the organic EL
element included in the organic EL display device ac-
cording to the embodiment of the present invention.
[0033] As shown in FIG. 1, in an organic EL display
device 10, a plurality of pixel regions 15, each defined
by first electrodes 13 and a second electrode 14 of an
organic EL element 12, are arranged in a matrix pattern.
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In the pixel region 15, a pixel region 15R configured to
emitred light, a pixel region 15G configured to emitgreen
light, and a pixel region 15B configured to emit blue light
are arranged in a predetermined pattern.

[0034] As shown in FIG. 2, the organic EL display de-
vice 10 includes the organic EL element 12 and a TFT
substrate 16 (a switching element substrate).

[0035] As shownin FIG. 2, the organic EL element 12
includes: a plurality of first electrodes 13 (anodes) ar-
ranged in a predetermined pattern (e.g., a matrix pattern)
on the TFT substrate 16; an organic EL layer 17 formed
on each of the plurality of first electrodes 13; and the
second electrode 14 formed on the organic EL layer 17.
[0036] The organic EL element 12 further includes: an
edge cover 18 provided so as to cover peripheral edge
portions of the first electrodes 13 and a region where the
first electrodes 13 are not provided; and arib 19 provided
between the pixel regions 15R, 15G, 15B, and function-
ing as a partition wall that defines each pixel region 15R,
15G, 15B.

[0037] Notethatinthe organicEL element12, asealing
film (not shown) may be formed so as to cover the second
electrode 14, and a conductive film (not shown) may be
formed on the sealing film.

[0038] AsshowninFIG. 2,the TFT substrate includes:
an insulating substrate 20; TFTs 11 electrically connect-
ed to the plurality of first electrodes 13 arranged in the
predetermined pattern; and a first planarizing film (a first
interlayer film) 21 formed on the insulating substrate 20
and covering the TFTs 11.

[0039] The first electrodes 13 have a function to inject
holes into the organic EL layer 17. The first electrodes
13 are preferably made of a material having a large work
function. This is because forming the first electrodes 13
from such a material can improve the efficiency of hole
injection into the organic EL layer 17. As shown in FIG.
2, thefirstelectrodes 13 are formed over the first planariz-
ing film 21.

[0040] The first electrodes 13 can be made of a metal
material such as silver (Ag), aluminum (Al), vanadium
(V), cobalt (Co), nickel (Ni), tungsten (W), gold (Au), cal-
cium (Ca), titanium (Ti), yttrium (Y), sodium (Na), ruthe-
nium (Ru), manganese (Mn), indium (In), magnesium
(Mg), lithium (Li), ytterbium (Yb), lithium fluoride (LiF),
etc. The first electrodes 13 may be made of an alloy such
as magnesium (Mg)/copper (Cu), magnesium (Mg)/silver
(Ag), sodium (Na)/potassium (K), astatine (At)/astatine
oxide (AtO,), lithium (Li)/aluminum (Al), lithium (Li)/cal-
cium (Ca)/aluminum (Al), lithium fluoride (LiF)/calcium
(Ca)/aluminum (Al), etc. Alternatively, the first electrodes
13 may be made of a conductive oxide such as tin oxide
(SnO), zinc oxide (ZnO), indium tin oxide (ITO), indium
zinc oxide (1Z0), etc.

[0041] Thefirst electrodes 13 may be formed by stack-
ing a plurality of layers each made of any of the above
materials. Examples of the material having a large work
function include indium tin oxide (ITO), indium zinc oxide
(1Z2O), etc.
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[0042] In the case of a bottom emission type, the first
electrodes 13 are preferably made of a light transmitting
material such as indium tin oxide (ITO). This configura-
tion can reduce the rate of absorption of light from the
organic EL layer 17 by the first electrodes 13, whereby
high luminance can be obtained. In the case of a top
emission type in which light emitted from the organic EL
layer 17 is output from the side of the film formation sur-
face, the first electrodes 13 are preferably made of a light
reflecting material such as aluminum (Al). With this con-
figuration, light emitted from the organic EL layer 17 to-
ward the first electrodes 13 is reflected at high reflectance
by the first electrodes 13 toward the second electrode 14
(a cathode). Thus, the rate of light emission from the or-
ganic EL layer 17 can be increased, whereby high lumi-
nance can be obtained.

[0043] The first planarizing film 21 is formed on the
insulating substrate 20, and has a function to planarize
the surface on which the TFTs 11 are formed. The first
electrodes 13, the organic EL layer 17, etc., which are to
be formed over the first planarizing film 21, can be formed
flat due to the first planarizing film 21. That is, the first
planarizing film 21 serves to reduce the possibility of un-
even light emission from the organic EL layer 17 which
is caused when stepped portions or concaves and con-
vexes in a lower layer of the organic EL display device
10 affect the surface profile of the first electrodes 13. The
first planarizing film 21 is made of an organic resin ma-
terial such as an acrylic resin that is highly transparent
and inexpensive.

[0044] Note that in order to ensure flatness and elec-
trical insulation of the first electrodes 13, the organic EL
layer 17, etc., the thickness of the first planarizing film 21
is preferably in the range of 0.3 um to 1.0 uwm, both in-
clusive. As shown in FIG. 2, the first electrodes 13 are
electrically connected to the TFTs 11 via contact holes
23 formed in a second planarizing film (a second inter-
layer film) 22 described later.

[0045] TheorganicELlayer 17 isformed onthe surface
of each of the first electrodes 13 arranged in the matrix
pattern. As shown in FIG. 3, the organic EL layer 17 in-
cludes: a hole injection layer 40; a hole transport layer
41 formed on the surface of the hole injection layer 40;
a light emitting layer 42 formed on the surface of the hole
transport layer 41 and configured to emit one of red light,
green light, and blue light; an electron transport layer 43
formed on the surface of the light emitting layer 42; and
an electron injection layer 44 formed on the surface of
the electron transport layer 43. The organic EL layer 17
is formed by sequentially stacking the hole injection layer
40, the hole transport layer 41, the light emitting layer 42,
the electron transport layer 43, and the electron injection
layer 44. Note that the organic EL layer 17 may have a
smaller area than the first electrode 13 formed below the
organic EL layer 17, or may have a larger area than the
first electrode 13 so as to cover the first electrode 13.
[0046] The hole injection layer 40 is also called an "an-
ode buffer layer," and is used to make the respective
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energy levels of the first electrode 13 and the organic EL
layer 17 closer to each other to improve the efficiency of
hole injection from the first electrode 13 into the organic
EL layer 17.

[0047] The hole injection layer 40 can be made of a
material such as a triazole derivative, an oxadiazole de-
rivative, an imidazole derivative, a polyarylalkane deriv-
ative, a pyrazoline derivative, a phenylenediamine deriv-
ative, an oxazole derivative, a styrylanthracene deriva-
tive, a fluorenone derivative, a hydrazone derivative, a
stilbene derivative, etc.

[0048] The hole transport layer 41 has a function to
improve the efficiency of hole transport from the first elec-
trode 13 to the organic EL layer 17. The hole transport
layer 41 can be made of a material such as a porphyrin
derivative, an aromatic tertiary amine compound, a sty-
rylamine derivative, polyvinyl carbazole, poly-p-phenyle-
nevinylene, polysilane, a triazole derivative, an oxadia-
zole derivative, an imidazole derivative, a polyarylalkane
derivative, a pyrazoline derivative, a pyrazolone deriva-
tive, a phenylenediamine derivative, an arylamine deriv-
ative, an amine-substituted chalcone derivative, an oxa-
zole derivative, a styrylanthracene derivative, a flu-
orenone derivative, a hydrazone derivative, a stilbene
derivative, hydrogenated amorphous silicon, hydrogen-
ated amorphous silicon carbide, zinc sulfide, zinc sele-
nide, etc.

[0049] The light emitting layer 42 is a region to which
holes and electrons are injected from each of the first
electrode 13 and the second electrode 14 when a voltage
is applied by the first electrode 13 and the second elec-
trode 14, and where the holes are recombined with the
electrons. The light emitting layer 42 is made of a material
having high luminous efficiency, and can be made of,
e.g., a metal oxinoid compound [a 8-hydroxyquinoline
metal complex], a naphthalene derivative, an anthracene
derivative, a diphenylethylene derivative, a vinylacetone
derivative, a triphenylamine derivative, a butadiene de-
rivative, a coumarin derivative, a benzoxazole derivative,
an oxadiazole derivative, an oxazole derivative, a benz-
imidazole derivative, a thiadiazole derivative, a benzthi-
azole derivative, a styryl derivative, a styrylamine deriv-
ative, a bisstyrylbenzene derivative, a trisstyrylbenzene
derivative, a perylene derivative, a perinone derivative,
an aminopyrene derivative, a pyridine derivative, a rhod-
amine derivative, an acridine derivative, phenoxazone,
a quinacridone derivative, rubrene, poly-p-phenylenevi-
nylene, polysilane, etc.

[0050] The electron transport layer 43 serves to effi-
ciently move electrons to the light emitting layer 42. The
electron transport layer 43 can be made of, e.g., an or-
ganic compound such as an oxadiazole derivative, a tri-
azole derivative, a benzoquinone derivative, a naphtho-
quinone derivative, an anthraquinone derivative, a tetra-
cyanoanthraquinodimethane derivative, a diphenoqui-
none derivative, a fluorenone derivative, a silole deriva-
tive, a metal oxinoid compound, etc.

[0051] The electron injection layer 44 is used to make
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the respective energy levels of the second electrode 14
and the organic EL layer 17 closer to each other to im-
prove the efficiency of electron injection from the second
electrode 14 into the organic EL layer 17. This enables
the drive voltage of the organic EL element 12 to be re-
duced. Note that the electron injection layer is also called
a "cathode buffer layer." The electron injection layer 44
can be made of an inorganic alkali compound such as
lithium fluoride (LiF), magnesium fluoride (MgF,), calci-
um fluoride (CaF,), strontium fluoride (SrF,), or barium
fluoride (BaF,), AlO3, or SrO.

[0052] The second electrode 14 has a function to inject
electrons into the organic EL layer 17. The second elec-
trode 14 is more preferably made of a material having a
small work function. This is because forming the second
electrode 14 from such a material can improve the effi-
ciency of electron injection into the organic EL layer 17.
As shown in FIG. 2, the second electrode 14 is formed
on the organic EL layer 17.

[0053] The second electrode 14 can be made of a ma-
terial such as silver (Ag), aluminum (Al), vanadium (V),
cobalt (Co), nickel (Ni), tungsten (W), gold (Au), calcium
(Ca), titanium (Ti), yttrium (Y), sodium (Na), ruthenium
(Ru), manganese (Mn), indium (In), magnesium (Mg),
lithium (Li), ytterbium (Yb), lithium fluoride (LiF), etc. The
second electrode 14 may be made of an alloy such as
magnesium (Mg)/copper (Cu), magnesium (Mg)/silver
(Ag), sodium (Na)/potassium (K), astatine (At)/astatine
oxide (AtO,), lithium (Li)/aluminum (Al), lithium (Li)/cal-
cium (Ca)/aluminum (Al), lithium fluoride (LiF)/calcium
(Ca)/aluminum (Al), etc. Alternatively, the second elec-
trode 14 may be made of a conductive oxide such as tin
oxide (Sn0O), zinc oxide (ZnO), indium tin oxide (ITO),
indium zinc oxide (1Z0O), etc. The second electrode 14
may be formed by stacking a plurality of layers each made
of any of the above materials.

[0054] Examples of the material having a small work
function include magnesium (Mg), lithium (Li), lithium flu-
oride (LiF), magnesium (Mg)/copper (Cu), magnesium
(Mg)/silver (Ag), sodium (Na)/potassium (K), lithium (Li)
/aluminum (Al), lithium (Li)/calcium (Ca)/aluminum (Al),
lithium fluoride (LiF)/calcium (Ca)/aluminum (Al), etc.
[0055] Inthe case where the organic EL element 12 is
of the top emission type in which light from the light emit-
ting layer is output from the side of the second electrode
14, the second electrode 14 is preferably made of a light
transmitting material such as indium tin oxide (ITO), etc.
This configuration can reduce the rate of absorption of
light from the light emitting layer by the second electrode
14, whereby high luminance can be obtained. On the
other hand, in the case where the organic EL element 12
is of the bottom emission type in which light emitted from
the light emitting layer is output from the side of the sub-
strate, the second electrode 14 is preferably made of a
light reflecting material such as aluminum (Al). With this
configuration, light emitted from the light emitting layer
toward the second electrode 14 is reflected at high re-
flectance by the second electrode 14 toward the first elec-
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trodes 13. Thus, the rate of light emission from the light
emitting layer can be increased, whereby high luminance
can be obtained.

[0056] The edge cover 18 has a function to prevent
short-circuit between the first electrode 13 and the sec-
ond electrode 14. Thus, the edge cover 18 is preferably
provided so as to surround the entire peripheral edge
portion of the first electrode 13.

[0057] The edge cover 18 can be made of silicon oxide
(SiO,), silicon nitride (SiNx (where "x" represents a pos-
itive number)) such as trisilicon tetranitride (SizNy), sili-
con oxynitride (SiNO), etc.

[0058] The rib 19 may be made of, e.g., an insulating
resin material such as a photosensitive polyimide resin,
an acrylic resin, a metallyl resin, a novolac resin, etc.
[0059] The insulating substrate 20 has a function to
ensure mechanical durability of the organic EL element
12, and a function to suppress entrance of water or ox-
ygen from the outside into the organic EL layer 17. The
insulating substrate 20 may be made of an inorganic ma-
terial such as glass or quartz, plastic such as polyethyl-
ene terephthalate, ceramic such as alumina, etc.
[0060] Theinsulating substrate 20 may be a metal sub-
strate of aluminum, iron, etc. having its one surface coat-
ed with an insulating material such as SiO, (silica gel) or
an organic insulating material, a metal substrate of alu-
minum, iron, etc. having its surface subjected to an insu-
lating process by using a method such as anodization,
etc.

[0061] Note that in the case where the organic EL el-
ement 12 is of the bottom emission type in which light
emitted from the organic EL element 12 is output from
the side of the insulating substrate 20, namely from the
surface located opposite from the element formation sur-
face, the insulating substrate 20 is preferably made of a
material having high light transmittance, such as glass,
plastic, etc.

[0062] The configuration of a pixel pattern defined by
source lines and gate lines in the organic EL display de-
vice 10 will be described in detail below. FIG. 4 is a plan
view showing a pixel pattern defined by source lines 30
(data lines) and gate lines 31 (scanning lines) in the or-
ganic EL display device 10, and FIG. 5 is a cross-sec-
tional view taken along line B-B in FIG. 4.

[0063] InFIGS.4-5, each of the plurality of source lines
30 formed in a stripe shape is electrically connected to
the TFT 11 in an upper-lower pattern connection region
33, and applies a data signal to the TFT 11.

[0064] The plurality of gate lines 31 extend parallel to
each other in a direction crossing a direction in which the
source lines 30 extend. Each of the plurality of gate lines
31 serves as the gate of the TFT 11, and applies a scan-
ning signal to the TFT 11.

[0065] The drain of the TFT 11 is connected to a gate
line 32. The gate line 32 serves as the gate of the TFT
11. A portion where the source line 30 overlaps the gate
line 32 forms a storage capacitor Cs.

[0066] The source line 30 is connected to the source
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of the TFT 11. The drain of the TFT 11 is electrically
connected to the first electrode 13. Based on the signals
received from the source line 30 and the gate line 31, the
TFT 11 applies charge to the storage capacitor Cs,
whereby the TFT 11 is operated and supplies a current
to the first electrode 13 based on an input signal. The
source line 30 and the gate line 31 are made of a con-
ductive material such as titanium (Ti), aluminum (Al), tan-
talum (Ta), or tungsten (W).

[0067] InFIG. 5, a gate insulating film 34 is formed on
the insulating substrate 20 of the TFT substrate 16. A
material that forms the gate insulating film 34 is not par-
ticularly limited, and the gate insulating film 34 can be
made of, e.g., silicon oxide (SiO,) a material having a
lower dielectric constant than silicon oxide, such as SiOF
or SiOC, silicon nitride SiNx (where "x" represents a pos-
itive number) such as trisilicon tetranitride (SizNy), silicon
oxynitride (SiNO), titanium dioxide (TiO,), dialuminum
trioxide (Al,Oj), tantalum oxide such as tantalum pen-
toxide (Ta,Os), hafnium dioxide (HfO, a material having
a higher dielectric constant than silicon oxide, such as
zirconium dioxide (ZrO,), etc.

[0068] First and second interlayer insulating films 35,
36 are formed on the gate insulating film 34. A material
that forms each of the first and second insulating films
35, 36 is not particularly limited, and the first and second
insulating films 35, 36 may be made of, e.g., silicon oxide
(SiO,), silicon nitride (SiNx (where "x" represents a pos-
itive number)).

[0069] A semiconductor layer 37 of the TFT 11 may
be made of polysilicon (Si), etc., and source and drain
electrodes of the TFT 11 are made of aluminum, etc.
[0070] Note that although the TFT 11 is used as a
switching element in the present embodiment, a metal-
insulator-metal (MIM) diode, etc. may be used instead of
the TFT 11.

[0071] Althoughthe TFT substrate 16 having atop gate
structure is shown in the present embodiment, the TFT
substrate 16 may have a bottom gate structure. A sem-
iconductor formation region of the TFT 11 may include
amorphous silicon, microcrystalline silicon, polysilicon,
or an oxide semiconductor such as zinc oxide.

[0072] Inthe organic EL display device 10, the TFT 11
in each pixel is operated based on signals of a data line
drive circuit and a scanning line drive circuit. Thus, the
TFT 11 in each pixel is driven, and a current flows in the
organic EL element 12, whereby the organic EL element
12 emits light, and an image is displayed.

[0073] A feature of the present embodiment is that the
second planarizing film 22 covering the first planarizing
film 21 is formed between the first electrode 13 and the
first planarizing film 21, as shown in FIG. 2.

[0074] The second planarizing film 22 is made of a
resin having a lower hygroscopic property than the resin
(that is, an acrylic resin) forming the first planarizing film
21.

[0075] Note thatas used herein, the term "hygroscopic
property" typically refers to the water absorption rate as
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measured according to JIS K7209, and the "low hygro-
scopic property" means that the water absorption rate is
low. However, in the case of a thin film having a thickness
of less than 5 um as in the present embodiment, the
volume of the resin is very small, and the resin absorbs
only a small amount of water. Accordingly, the water ab-
sorption rate of such a thin film may not be measured
with sufficient accuracy by the method according to JIS
K7209.

[0076] Thus, the following method was separately
used to measure the water absorption rate. An acrylic
resin and a polyimide resin were respectively applied with
a thickness of 2 um to square glass substrates of 10 cm
by 10 cm, and the resultant glass substrates were baked
at 200°C and 250°C, respectively, for one hour in a ni-
trogen atmosphere. Next, the glass substrates were left
for 24 hours in the atmosphere, and then were baked at
200°C for 10 minutes in a nitrogen atmosphere to remove
water on the resin surface. Thereafter, the amount of
released water was measured by a mass spectrometer
while increasing the temperature from 25°C to 300°C at
a rate of 10°C/min under a vacuum of 102 Pa.

[0077] In the above method, it is difficult to obtain an
absolute water absorption rate, but relative comparison
of the water absorption rate can be made between the
resins. In this case, the more the detected amount of
water is, the higher the water absorption rate is. If the
water absorption rate of the acrylic resin was regarded
as "1," the water absorption rate of the polyimide resin
was "0.53." This shows that the water absorption rate of
the polyimide resin is significantly lower than that of the
acrylic resin, and the polyimide resin is a resin having a
lower hygroscopic property than the acrylic resin.
[0078] Inthis configuration, the second planarizing film
22 is formed so as to cover the first planarizing film 21
made of an acrylic resin having a high hygroscopic prop-
erty. Accordingly, even if water has been accumulated
in the first planarizing film 21, the water contained in the
first planarizing film 21 can be blocked and confined by
the second planarizing film 22.

[0079] This configuration can reliably prevent leakage
of water from the first planarizing film 21 to the first elec-
trode 13. Thus, the water can be prevented from reaching
the first electrode 13 and the organic EL layer 17 that
forms the organic EL element 12, thereby preventing
damage to the peripheral portions of the first electrode
13 and the organic EL layer 17 due to the water.

[0080] Inthe above configuration, the second planariz-
ing film 22 is formed between the first electrode 13 and
the first planarizing film 21, and the first planarizing film
21 made of a resin is covered by the second planarizing
film 22 made of a resin, thereby improving adhesion be-
tween the first planarizing film 21 and the second
planarizing film 22. Thus, accumulation of water and for-
mation of a void in the interface between the first planariz-
ing film 21 and the second planarizing film 22 can be
prevented. As a result, leakage of water from the first
planarizing film 21 to the first electrode 13 can be reliably
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prevented, whereby delamination and cracks can be pre-
vented from occurring in the first planarizing film 21 and
the first electrode 13 due to leakage of water from the
first planarizing film 21 and entrance of the water into a
region between the first planarizing film 21 and the first
electrode 13.

[0081] As shown in FIG. 2, the first planarizing film 21
is covered by the second planarizing film 22 even in the
contact hole 23 formed in the second planarizing film 22,
the first planarizing film 21 can be prevented from con-
tacting the first electrode 13 in the contact hole 23. Thus,
leakage of water from the first planarizing film 21 to the
first electrode 13 via the contact hole 23 can be reliably
prevented.

[0082] The resin material forming the second planariz-
ing film 22 is not particularly limited as long as the resin
material has a lower hygroscopic property than the resin
(that is, an acrylic resin) forming the first planarizing film
21. For example, the second planarizing film 22 is pref-
erably made of a polyimide resin, a novolac resin, a phe-
nol resin, etc.

[0083] The polyimide resin is particularly preferable
among these resins. This is because the polyimide resin
has high thermal resistance, a high electrical insulation
property, and is capable of closely adhering to a metal
wiring and a silicon film.

[0084] Note that the relation in the water absorption
rate between the acrylic resin forming the first planarizing
film 21 and the polyimide resin forming the second
planarizing film 22 is as described above. The water ab-
sorption rate of the polyimide resin is significantly lower
than that of the acrylic resin, and thus the polyimide resin
is a resin having a lower hygroscopic property than the
acrylic resin.

[0085] The thickness of the second planarizing film 22
is preferably in the range of 0.3 um to 1.0 wm, both in-
clusive. If the thickness of the second planarizing film 22
is less than 0.3 wm, it may be difficult for the second
planarizing film 22 to sufficiently block and confine water
contained in the first planarizing film 21. If the thickness
of the second planarizing film 22 is larger than 1.0 pm,
and the second planarizing film 22 is made of, e.g., a
polyimide resin, transparency of the second planarizing
film cannot be ensured in the case of the bottom emission
type because the polyimide resin is a colored resin. More-
over, in the case where the second planarizing film 22 is
made of a polyimide resin, the cost may be increased
because the polyimide resin is expensive.

[0086] Note that the first planarizing film 21 may be
made of the polyimide resin forming the second planariz-
ing film 22, etc. However, as described above, the poly-
imide resin is a colored resin, and also is expensive.
Thus, forming the first planarizing film 21, having a larger
thickness than the second planarizing film 22, from the
polyimide resin, etc. causes disadvantages due to a
change in color of light emitted from the organic EL dis-
play device 10 and in terms of the cost.

[0087] An example of a method for manufacturing an
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organic EL display device according to the present em-
bodiment will be described below. FIGS. 6-9 are cross-
sectional views illustrating the method for manufacturing
an organic EL display device according to the embodi-
ment of the present invention.

[0088] First, as shown in FIG. 6, a plurality of TFTs
configured to drive an organic EL element 12 are formed
at predetermined intervals on an insulating substrate 20
such as a glass substrate having a size of 320 mm by
400 mm and a thickness of 0.7 mm.

[0089] Next,asshowninFIG.7,aphotosensitive acryl-
ic resin is applied by a spin coating method to the insu-
lating substrate 20 having the TFTs 11 formed thereon.
Exposure is performed by a predetermined exposure
amount (e.g., 360 mJ/cm?2) by using an exposure mask
having a predetermined exposure pattern, and develop-
ment is performed by using an alkaline developer, there-
by forming a first planarizing film 21 having a thickness
of, e.g., 2 pm. Note that after the development, baking
is performed under predetermined conditions (e.g., at
220°C for 60 minutes) as postbaking.

[0090] Thereafter,asshowninFIG. 7, aphotosensitive
polyimide resin is applied by a spin coating method to
the first planarizing film 21 formed on the insulating sub-
strate 20. Exposure is performed by a predetermined ex-
posure amount (e.g., 60 mJ/cm2) by using an exposure
mask having a predetermined exposure pattern, and de-
velopment is performed by using an alkaline developer,
whereby a second planarizing film 22 having a thickness
of, e.g., 0.3 wmis formed so as to cover the first planariz-
ing film 21. Note that after the development, baking is
performed under predetermined conditions (e.g., at
220°C for 120 minutes) as postbaking. At this time, con-
tact holes 23 (e.g., a diameter of 5 um) configured to
electrically connect first electrodes 13 to the TFTs 11 are
formed in the second planarizing film 22.

[0091] Then, as shownin FIG. 8, an ITO film is formed
by a sputtering method, exposure and development is
performed by photolithography, and patterning is per-
formed by using an etching technique, whereby a plurality
of first electrodes 13 are formed on the second planariz-
ing film 22. At this time, the first electrodes 13 are formed
with a thickness of, e.g., about 100 nm. Note that after
the development, baking is performed under predeter-
mined conditions (e.g., at220°C for 120 minutes) as post-
baking.

[0092] The first electrodes 13 are electrically connect-
ed to the TFTs 11 via the contact holes 23 formed in the
second planarizing film 22. At this time, since the first
electrodes 13 are formed on the second planarizing film
22, the second planarizing film 22 is placed between the
first electrodes 13 and the first planarizing film 21.
[0093] Subsequently, as shown in FIG. 8, a silicon ox-
ide film is formed by a sputtering method in the peripheral
edge portions of the first electrodes 13. Exposure and
development are performed by photolithography, and
patterning is performed by using an etching technique,
whereby an edge cover 18 is formed so as to cover the
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entire peripheral edge portions of the first electrodes 13.
At this time, the edge cover 18 is formed with a thickness
of, e.g., about 150 nm.

[0094] Then, asshowninFIG. 8, a photosensitive poly-
imide resin, for example, is patterned in a manner similar
to that of the first planarizing film 21 to form a rib 19 on
the edge cover 18. At this time, the rib 19 is formed with
a thickness of, e.g., about 1.7 um.

[0095] Thereafter, an organic EL layer 17 including a
light emitting layer 42 is formed on the first electrodes
13, and then a second electrode 14 is formed on the
organic EL layer 17. The organic EL layer 17 and the
second electrode 14 are formed by a vapor deposition
method by using a metal mask.

[0096] More specifically, an element substrate includ-
ing the first electrodes 13 shown in FIG. 8 is first placed
in a chamber of a vapor deposition apparatus. Note that
the inside of the chamber of the vapor deposition appa-
ratus is maintained at a degree of vacuum of 1 X 10-5 to
1 X 10-4 (Pa) by a vacuum pump. The element substrate
including thefirst electrodes 13 is placed withits two sides
being fixed by a pair of substrate holders attached to the
inside of the chamber.

[0097] Then, respective vapor deposition materials of
a hole injection layer 40, a hole transport layer 41, a light
emitting layer 42, an electron transport layer 43, and an
electron injection layer 44 are sequentially evaporated
from a vapor deposition source to sequentially stack the
hole injection layer 40, the hole transport layer 41, the
light emitting layer 42, the electron transport layer 43,
and the electron injection layer 44. Thus, the organic EL
layer 17 is formed in each pixel region.

[0098] Then, as shown in FIG. 9, a second electrode
14 is formed on the organic EL layer 17, whereby an
organic EL element 12 having the first electrodes 13, the
organic EL layer 17, and the second electrode 14 is
formed on the element substrate.

[0099] Note that, for example, a crucible containing the
vapor deposition materials can be used as the vapor dep-
osition source. The crucible is placed in a lower part of
the chamber, and is provided with a heater. The crucible
is heated by this heater.

[0100] Asthecrucible is heated by the heater, the tem-
perature inside the crucible reaches an evaporating tem-
perature of each vapor deposition material, whereby
each vapor deposition material contained in the crucible
is evaporated, and the resultant evaporated molecules
move upward in the chamber.

[0101] As a specific example of a method for forming
the organic EL layer 17 and the second electrode 14, a
hole injection layer 40, which is made of 4,4,4-tris(3-
methylphenylphenylamino)triphenylamine  (m-MTDA-
TA) and is common to the RGB pixels, is first formed with
athickness of, e.g., 25 nmvia amask on the firstelectrode
13 patterned on the element substrate.

[0102] Next, a hole transport layer 41, which is made
of 4,4-bis(N-1-naphthyl-N-phenylamino)biphenyl (o~
NPD) and is common to the RGB pixels, is formed with
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a thickness of, e.g., 30 nm on the hole injection layer 40
via a mask.

[0103] Then, as a red light emitting layer 42, a layer of
a mixture of di(2-naphthyl)anthracene (ADN) with 30 wt%
of  2,6-bis((4’-methoxydiphenylamino)styryl)-1,5-dicy-
anonaphthalene (BSN) is formed with a thickness of, e.qg.,
30 nm on the hole transport layer 41 formed in the pixel
region, via a mask.

[0104] Thereafter, as a green light emitting layer 42, a
layer of a mixture of ADN with 5 wt% of coumarin6 is
formed with a thickness of, e.g., 30 nm on the hole trans-
port layer 41 formed in the pixel region, via a mask.
[0105] Subsequently, as a blue light emitting layer 42,
a layer of a mixture of ADN with 2.5 wt% of 4,4’-bis(2-
{4-(N,N-diphenylamino)phenyl}vinyl)biphenyl (DPAVBI)
is formed with a thickness of, e.g., 30 nm on the hole
transport layer 41 formed in the pixel region, via a mask.
[0106] Then, as an electron transport layer 43, a layer
of 8-hydroxyquinoline aluminum (Alg3), which is com-
mon to the RGB pixels, is formed with a thickness of,
e.g., 20 nm on each light emitting layer 42 via a mask.
[0107] Thereafter, as an electron injection layer 44, a
layer of lithium fluoride (LiF) is formed with a thickness
of, e.g., 0.3 nm on the electron transport layer 43.
[0108] Subsequently, as a second electrode 14, a sec-
ond electrode made of magnesium silver (MgAg) is
formed with a thickness of, e.g., 10 nm.

[0109] The organic EL display device 10 shownin FIG.
2 is manufactured in this manner.

[0110] Notethatinorderto protect the organic EL layer
17 from water or gas in the atmosphere, the organic EL
display device 10 may be configured to be sealed by a
sealing film (not shown) after the second electrode 14 is
formed. This sealing film may be made of a single film
including any one of materials of an insulating film, such
as silicon oxide (SiO,), silicon nitride (SixNy, where "x"
and "y" are a real number larger than "0"), silicon oxyni-
tride (SiON), etc., or may be made of a stacked film in-
cluding two kinds or more of these materials.

[0111] The following advantages can be obtained ac-
cording to the embodiment described above.

[0112] (1) In the present embodiment, the second
planarizing film 22 covering the first planarizing film 21
is formed between the first electrode 13 and the first
planarizing film 21. Moreover, the second planarizing film
22 is made of aresin having a lower hygroscopic property
than a resin (that is, an acrylic resin) forming the first
planarizing film 21. Thus, the second planarizing film 22
is formed so as to cover the first planarizing film 21 made
of the acrylic resin having a higher hygroscopic property.
Accordingly, even if water has been accumulated in the
first planarizing film 21, the water contained in the first
planarizing film 21 can be blocked and confined by the
second planarizing film 22. This configuration can reliably
prevent leakage of water from the first planarizing film 21
tothe firstelectrode 13. Thus, the water can be prevented
from reaching the first electrode 13 and the organic EL
layer 17 that forms the organic EL element 12, thereby
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preventing damage to the peripheral portions of the first
electrode 13 and the organic EL layer 17 due to the water.
As aresult, reductionin luminance and uneven light emis-
sion of the organic EL element 12 can be reliably pre-
vented.

[0113] (2) The second planarizing film 22 is formed
between the first electrode 13 and the first planarizing
film 21, and the first planarizing film 21 made of a resin
is covered by the second planarizing film 22 made of a
resin, thereby improving adhesion between the first
planarizing film 21 and the second planarizing film 22.
Thus, accumulation of water and formation of a void in
the interface between the first planarizing film 21 and the
second planarizing film 22 can be prevented. As a result,
leakage of water from the first planarizing film 21 to the
first electrode 13 can be reliably prevented, whereby
delamination and cracks can be prevented from occur-
ring in the first planarizing film 21 and the first electrode
13 due to leakage of water from the first planarizing film
21 and entrance of the water into a region between the
first planarizing film 21 and the first electrode 13.
[0114] (3) In the present embodiment, the second
planarizing film 22 is made of one resin selected from a
polyimide resin, a novolac resin, and a phenol resin.
Thus, the second planarizing film 22, which is made of a
resin having a lower hygroscopic property than a resin
(e.g., an acrylic resin) forming the first planarizing film
21, can be formed by using a general-purpose resin ma-
terial.

[0115] (4) In the present embodiment, the second
planarizing film 22 is designed to have a thickness in the
range of 0.3 wm to 1.0 uwm, both inclusive. Thus, trans-
parency of the second planarizing film 22 can be ensured,
and water contained in the first planarizing film 21 can
be blocked and confined by the second planarizing film
22 without increasing the cost.

[0116] Note that the above embodiment may be mod-
ified as follows.

[0117] -Intheabove embodiment, the organic EL layer
17 has a five-layer stacked structure formed by the hole
injection layer 40, the hole transport layer 41, the light
emitting layer 42, the electron transport layer 43, and the
electron injection layer 44. However, the present inven-
tion is not limited to the five-layer stacked structure, and
the organic EL layer 17 may have, e.g., a three-layer
structure formed by a layer serving as both a hole injec-
tion layer and a hole transport layer, a light emitting layer,
and a layer serving as both an electron transport layer
and an electron injection layer.

[0118] - The stacked structure may be inverted so that
the first electrodes 13 serves as a cathode and the sec-
ond electrode 14 serves as an anode. In this case, the
stacked structure is formed by sequentially stacking, from
bottom to top, the first electrode 13 as a cathode, the
electron injection layer 44, the electron transport layer
43, the light emitting layer 42, the hole transport layer 41,
the hole injection layer 40, and the second electrode 14
as an anode. In this case, the materials of the first elec-
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trode 13 and the second electrode 14 are also switched
therebetween.

[0119] - The organic EL display device 10 of the
present invention may have one of the bottom emission
structure in which light is emitted to the outside from the
side of the TFT substrate 16, and the top emission struc-
ture in which light is emitted to the outside from the op-
posite side from the TFT substrate 16 (that is, the side
of the organic EL element 12). However, in the case of
the top emission structure, light need be reflected by the
first electrode 13, and light need be output from the sec-
ond electrode 14. Thus, for example, a layer formed by
stacking ITO on Al may be used as the first electrode 13,
and a layer formed by stacking ITO on semitransparent
Ag having a thickness of about 20 nm may be used as
the second electrode 14. In this case, Al of the first elec-
trode 13 has a reflecting function, and ITO of the first
electrode 13 has a function to inject holes into the light
emitting layer 42. Moreover, Ag of the second electrode
14 has a function to inject electrons into the light emitting
layer 42, and ITO has a function as an auxiliary electrode
that reduces resistance of the second electrode 14.

INDUSTRIAL APPLICABILITY

[0120] As described above, the present invention is
suitable for organic EL display devices including an or-
ganic EL panel having organic EL elements, and manu-
facturing methods thereof.

DESCRIPTION OF REFERENCE CHARACTERS
[0121]

10  Organic EL Display Device

11 TFT (Switching Element)

12 Organic EL Element

13  First Electrode

14  Second Electrode

15  Pixel Region

16  TFT Substrate (Switching Element Substrate)

17  Organic EL Layer

18 Edge Cover

19 Rib

20

Insulating Substrate

21  First Planarizing Film
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20

22  Second Planarizing Film
23  Contact Hole
40  Hole Injection Layer

41  Hole Transport Layer

42  Light Emitting Layer

43  Electron Transport Layer
44  Electron Injection Layer
Claims

1. Anorganic EL display device, comprising:

an insulating substrate;

a first planarizing film formed on the insulating
substrate and made of a resin;

a first electrode formed on the first planarizing
film;

an organic EL layer formed on the first electrode;
a second electrode formed on the organic EL
layer; and

a second planarizing film formed between the
first electrode and the first planarizing film, and
covering the first planarizing film, wherein

the second planarizing film is made of a resin
having a lower hygroscopic property than the
resin forming the first planarizing film.

2. The organic EL display device of claim 1, wherein
the second planarizing film is made of one resin se-
lected from the group consisting of a polyimide resin,
a novolac resin, and a phenol resin.

3. Theorganic EL display device of claim 1 or 2, where-
in
the second planarizing film has a thicknessinarange
of 0.3 pm to 1.0 wm, both inclusive.

4. The organic EL display device of any one of claims
1 to 3, further comprising:

a switching element substrate including the in-
sulating substrate, and a switching element
formed on the insulating substrate and electri-
cally connected to the first electrode.

5. A method for manufacturing an organic EL display
device, comprising at least the steps of:

forming, on an insulating substrate, a first
planarizing film made of a resin;
forming, on the first planarizing film, a second
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planarizing film made of a resin having a lower
hygroscopic property than the resin forming the
first planarizing film, so as to cover the first
planarizing film;

forming a first electrode on the second planariz- %
ing film so that the second planarizing film is
placed between the first electrode and the first
planarizing film;

forming an organic EL layer on the first elec-
trode; and 10
forming a second electrode on the organic EL
layer.

The method of claim 5, wherein

in the step of forming the second planarizing film, 15
the second planarizing film is made of one resin se-
lected from the group consisting of a polyimide resin,

a novolac resin, and a phenol resin.

The method of claim 5 or 6, wherein 20
in the step of forming the second planarizing film,

the second planarizing film is formed with a thickness
in a range of 0.3 um to 1.0 wm, both inclusive.
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