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(57)  An organic electroluminescence device in-
cludes a light reflection film 12 which is formed on an
insulating substrate 10; an anode electrode 16 which has
a transparent conductive film 14 which is formed on the
light reflection film 12 so as to cover the light reflection

FIG. 1A

film 12; an organic electroluminescence layer 18 which
is formed on the anode electrode 16; and a cathode elec-
trode 20 which is formed on the organic electrolumines-
cence layer 18 and has light transmittance. Thereby, a
high luminous efficiency can be realized without involving
degradation of the device characteristics.
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Description
TECHNICAL FIELD

[0001] The present invention pertains to an organic
electroluminescence device and a manufacturing meth-
od therefor, as well as a display apparatus and a manu-
facturing method therefor, and particularly relates to an
organic electroluminescence device excellent in lumi-
nous efficiency and a manufacturing method therefor, as
well as a display apparatus having such an organic elec-
troluminescence device.

BACKGROUND ART

[0002] In recent years, display apparatuses using an
organic electroluminescence (EL) device have attracted
great attention as display apparatuses which can be
made thinner and more lightweight, as compared to con-
ventional CRTs and LCDs. The organic electrolumines-
cence device is of a self-emitting type, and thus it offers
various advantages such as providing high visibility, be-
ing free from angle-of-field dependency, allowing use of
a film substrate having flexibility, being thinner and more
lightweight compared to a liquid crystal display appara-
tus, and the like. Further, in order to realize a display with
higher fineness, development of an active matrix type
display apparatus having a switching device, such as a
thin film transistor, or the like, together with the organic
electroluminescence device has been under progress.
[0003] Inaconventional display apparatus which uses
an organic electroluminescence device, an anode elec-
trode made from a transparent conductive film such as
ITO (indium oxide doped with tin) is formed on an insu-
lating substrate made from, for example, a glass sub-
strate. On the anode electrode, an organic electrolumi-
nescence layer including a luminescence layer where an
electron and a hole are recombined to generate light is
formed. On the organic electroluminescence layer, a
cathode electrode made from an Al (aluminum) film, an
Mg (magnesium)-Ag (silver) alloy film, or the like, is
formed. Thus, on the insulating substrate, the organic
electroluminescence device having the anode electrode,
the organic electroluminescence layer, and the cathode
electrode is formed. In addition, in the active matrix type
display apparatus, a switching device, such as a thin film
transistor, or the like, which controls the driving voltage
to be applied to the organic electroluminescence device
is formed between the insulating substrate and the or-
ganic electroluminescence device. The display appara-
tus having such a structure is a so-called bottom emission
type apparatus, wherein the light generated in the lumi-
nescence layer in the organic electroluminescence layer
is taken out from the insulating substrate side.

[0004] When full colorization is to be realized with the
above-mentioned display apparatus, luminescence lay-
ers which are different in luminescence wavelength are
formed in the pixel regions. For example, a vapor depo-
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sition mask in which apertures for the pixel regions are
formed is tightly contacted with the substrate, and by dis-
placing the vapor deposition mask in the order of RGB,
for example, the luminescence layers for generating the
respective RGB colors are formed.

[0005] Inthe bottom emission type display apparatus,
the light generated in the organic electroluminescence
device is taken out from the insulating substrate side, as
described above. Therefore, in the case where a switch-
ing device is formed between the insulating substrate
and the organic electroluminescence device, there is a
problem that the luminescence area in one pixel is sub-
stantially reduced due to the existence of the switching
device, which makes it impossible to obtain a high lumi-
nous efficiency.

[0006] Attempts to eliminate this problem of luminous
efficiency have been made by adopting the so-called top
emission type structure, wherein the light generated in
the luminescence layer is taken out from the side oppo-
site to the insulating substrate side on which the switching
device is formed, in other words, from the cathode elec-
trode side (see, for example, patent documents 1 and 2).
[0007] In the top emission type display apparatus as
disclosed in patentdocument 1, a cathode electrode hav-
ing light transmittance is used, and as an anode elec-
trode, a Cr (chromium) thin film having light reflectivity is
used, whereby the light generated in the luminescence
layer is reflected to the cathode electrode side, and from
the cathode electrode, the light is taken out. However,
since the light reflectance of Cr is not particularly high,
the light generated in the luminescence layer cannot be
sufficiently reflected to the cathode electrode side.
[0008] In addition, in the top emission type display ap-
paratus as disclosed in patent document 2, an electrode
layer made from an ITO film is formed directly on a re-
flection layer made from an Al film. However, the electri-
cal connection between the Al film and the ITO film is not
good, and thus it has been difficult to use the reflection
layer as the electrode.

[0009] Therefore, if a switching device is provided un-
der the reflection layer, establishing a connection be-
tween the electrode layer and the switching device has
been difficult.

[0010] An object of the present invention is to provide
an organic electroluminescence device which can realize
a high luminous efficiency, and a manufacturing method
therefor, as well as a display apparatus having such an
organic electroluminescence device.

Patent document 1: Japanese Patent Laid-Open
Publication No. 2001- 85163

Patent document 2: Japanese Patent Laid-Open
Publication No. 11-329753/1999

DISCLOSURE OF THE INVENTION

[0011] One aspect of the present invention provides
an organic electroluminescence device, comprising:
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an anode electrode comprising a first conductive film
which is formed on a substrate and has light reflec-
tivity, and a second conductive film which is formed
on the first conductive film so as to cover the first
conductive film and has light transmittance;

an organic electroluminescence layer which is
formed on the anode electrode; and

a cathode electrode which is formed on the organic
electroluminescence layer and has light transmit-
tance.

[0012] Inaddition, another aspect of the presentinven-
tion provides an organic electroluminescence device,
comprising:

an anode electrode comprising a first conductive film
which is formed on a substrate and has light reflec-
tivity, a second conductive film which is formed on
the first conductive film and has light transmittance,
and a third conductive film which is partially formed
between the first conductive film and the second con-
ductive film and is electrically connected to each of
the first conductive film and the second conductive
film;

an organic electroluminescence layer which is
formed on the anode electrode; and

a cathode electrode which is formed on the organic
electroluminescence layer and has light transmit-
tance.

[0013] In addition, still another aspect of the present
invention provides an organic electroluminescence de-
vice, comprising:

a first conductive film which is formed on a substrate
and has light reflectivity;

an insulating layer which is formed on the first con-
ductive film and has light transmittance;

an anode electrode which is formed on the insulating
layer and comprises a second conductive film having
light transmittance;

an organic electroluminescence layer which is
formed on the anode electrode; and

a cathode electrode which is formed on the organic
electroluminescence layer and has light transmit-
tance.

[0014] In addition, still another aspect of the present
invention provides a manufacturing method for an organ-
ic electroluminescence device, comprising steps of:

forming, on a substrate, an anode electrode which
comprises a first conductive film having light reflec-
tivity, and a second conductive film which is formed
on the first conductive film so as to cover the first
conductive film and has light transmittance;
forming an organic electroluminescence layer on the
first conductive film; and
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forming a cathode electrode having light transmit-
tance on the organic electroluminescence layer.

[0015] In addition, still another aspect of the present
invention provides a manufacturing method for a display
apparatus, comprising steps of:

forming a switching device on a substrate;

forming a first insulating layer on the substrate on
which the switching device is formed;

forming a first conductive film having light reflectivity
on the first insulating layer;

forming, on the first insulating layer on which the first
conductive film is formed, a second insulating layer
which has a first aperture part above an electrode of
the switching device and comprises a photosensitive
resin having light transmittance;

etching the firstinsulating layer using the second in-
sulating layer as a mask to form a second aperture
part which reaches the electrode of the switching
device;

forming, on the second insulating layer, an anode
electrode which is electrically connected to the elec-
trode of the switching device through the first aper-
ture part and the second aperture part, and compris-
es a second conductive film having light transmit-
tance;

forming an organic electroluminescence layer on the
anode electrode; and

forming a cathode electrode having light transmit-
tance on the organic electroluminescence layer.

[0016] According to the present invention, the anode
electrode comprises a first conductive film which is
formed on a substrate and has light reflectivity, and a
second conductive film which is formed on the first con-
ductive film so as to cover the first conductive film and
has light transmittance, whereby the light generated in
the organic electroluminescence layer is taken out from
the cathode electrode side, and thus a high luminous
efficiency can be realized without involving degradation
of the device characteristics.

[0017] In addition, according to the present invention,
between the first conductive film and the second conduc-
tive film, a third conductive film which is electrically con-
nected to each of the first conductive film and the second
conductive filmis partially formed, whereby the continuity
between the first conductive film and the second conduc-
tive film is secured, and thus holes can be injected from
the first conductive film into the organic electrolumines-
cence layer.

[0018] In addition, according to the present invention,
through the insulating layer having light transmittance,
the anode electrode comprising a second conductive film
having light transmittance is formed on the first conduc-
tive film which is formed on a substrate and has light
reflectivity; by means of the first conductive film under
the anode electrode, the light generated in the organic
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electroluminescence layer is taken out from the cathode
electrode side; and thus a high luminous efficiency can
be realized without involving degradation of the device
characteristics.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1A and FIG. 1B are schematic drawings illus-
trating the structure of the display apparatus accord-
ing to a first embodiment of the present invention;
FIG. 2A and FIG. 2B are schematic drawings illus-
trating one example of the structure of the bottom
emission type display apparatus using an organic
electroluminescence device;

FIG. 3A, FIG. 3B, and FIG. 3C are manufacturing
step sectional views (first set of two) illustrating the
manufacturing method for the display apparatus ac-
cording to the first embodiment of the presentinven-
tion;

FIG. 4A, FIG. 4B, and FIG. 4C are manufacturing
step sectional views (second set of two) illustrating
the manufacturing method for the display apparatus
according to the first embodiment of the present in-
vention;

FIG. 5A and FIG. 5B are schematic drawings illus-
trating the structure of the display apparatus accord-
ing to a second embodiment of the presentinvention;
FIG. 6A, FIG. 6B, FIG. 6C, and FIG. 6D are manu-
facturing step sectional views (first set of two) illus-
trating the manufacturing method for the display ap-
paratus according to the second embodiment of the
present invention;

FIG. 7A, FIG. 7B, and FIG. 7C are manufacturing
step sectional views (second set of two) illustrating
the manufacturing method for the display apparatus
according to the second embodiment of the present
invention;

FIG. 8A, FIG. 8B, and FIG. 8C are schematic draw-
ings illustrating the structure of the display apparatus
according to a third embodiment of the present in-
vention;

FIG. 9 is a sectional view illustrating the structure of
the display apparatus according to a fourth embod-
iment of the present invention;

FIG. 10 is a sectional view illustrating the structure
of the display apparatus according to a fifth embod-
iment of the present invention;

FIG. 11 is a sectional view illustrating one example
of the structure of the bottom emission type display
apparatus using an organic electroluminescence de-
vice, and a thin film transistor as a switching device;
FIG. 12A, FIG. 12B, and FIG. 12C are manufacturing
step sectional views (first set of two) illustrating the
manufacturing method for the display apparatus ac-
cording to the fifth embodiment of the present inven-
tion;
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FIG. 13A, FIG. 13B, and FIG. 13C are manufacturing
step sectional views (second set of two) illustrating
the manufacturing method for the display apparatus
according to the fifth embodiment of the present in-
vention;

FIG. 14 is a sectional view illustrating the structure
of the display apparatus according to a sixth embod-
iment of the present invention;

FIG. 15 is a graph depicting the characteristic of the
display apparatus according to the sixth embodiment
of the present invention;

FIG. 16 is a sectional view illustrating the structure
of the display apparatus which uses a Cr film as the
anode electrode;

FIG.17A, FIG. 17B, and FIG. 17C are manufacturing
step sectional views (first set of two) illustrating the
manufacturing method for the display apparatus ac-
cording to the sixth embodiment of the present in-
vention;

FIG. 18A, FIG. 18B, and FIG. 18C are manufacturing
step sectional views (second set of two) illustrating
the manufacturing method for the display apparatus
according to the sixth embodiment of the present
invention;

FIG. 19 is a sectional view illustrating the structure
of the display apparatus according to a seventh em-
bodiment of the present invention;

FIG. 20A, FIG. 20B, and FIG. 20C are manufacturing
step sectional views (first set of three) illustrating the
manufacturing method for the display apparatus ac-
cording to the seventh embodiment of the present
invention;

FIG. 21A, FIG. 21B, and FIG. 21C are manufacturing
step sectional views (second set of three) illustrating
the manufacturing method for the display apparatus
according to the seventh embodiment of the present
invention; and

FIG. 22A and FIG. 22B are manufacturing step sec-
tional views (third set of three) illustrating the man-
ufacturing method for the display apparatus accord-
ing to the seventh embodiment of the present inven-
tion.

BEST MODE FOR CARRYING OUT THE INVENTION
(First embodiment)

[0020] The display apparatus and the manufacturing
method therefor according to a first embodiment of the
present invention will be described with reference to FIG.
1A to FIG. 4C. FIG. 1A and FIG. 1B are schematic draw-
ings illustrating the structure of the display apparatus ac-
cording to the present embodiment; FIG. 2A and FIG. 2B
are schematic drawings illustrating the structure of the
bottom emission type display apparatus using an organic
electroluminescence device; and FIG. 3A, FIG 3B, FIG.
3C, FIG. 4A, FIG. 4B, and FIG. 4C are manufacturing
step sectional views illustrating the manufacturing meth-
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od for the display apparatus according to the present
embodiment.

[0021] Firstly, the structure of the display apparatus
according to the present embodiment will be described
with reference to FIG. 1A and FIG. 1B. FIG. 1A is a top
view illustrating the structure of the display apparatus
according to the present embodiment, and FIG. 1B is a
sectional view on the X-X' line in FIG. 1A. The display
apparatus according to the present embodiment is a pas-
sive matrix type display apparatus having an organic
electroluminescence device which is formed on an insu-
lating substrate.

[0022] FIG. 1A and FIG. 1B show the structure for one
pixel, however, actually a plurality of pixels are arranged
in the shape of a matrix.

[0023] AsshowninFIG. 1B, on aninsulating substrate
10 made from a glass substrate, a light reflection film 12
made from an Al film having light reflectivity is formed.
On the light reflection film 12, a transparent conductive
film 14 made from an ITO film having light transmittance
is formed. In the specification of the present application,
the phrase "have light reflectivity" means that the light
reflectance is 50% or higher, and is more preferably 80%
or higher. In addition, the phrase "have light
transmittance " means that the light transmittance is 50%
or higher, and is more preferably 80% or higher. Thus,
on the insulating substrate 10, an anode electrode 16
having the light reflection film 12 and the transparent con-
ductive film 14 is formed. On the anode electrode 16, an
organic electroluminescence layer 18 in which a hole in-
jection layer, a hole transportation layer, a luminescence
layer, an electron transportation layer, and an electron
injection layer are sequentially laminated is formed. On
the organic electroluminescence layer 18, a cathode
electrode 20 made from an Al/ITO laminated film having
light transmittance is formed.

Thus, on the insulating substrate 10, an organic electro-
luminescence device having the anode electrode 16, the
organic electroluminescence layer 18, and the cathode
electrode 20 is formed.

[0024] As shown in FIG. 1A, the anode electrode 16,
which is extended in a prescribed direction (the up and
down direction in FIG. 1A), is formed on the insulating
substrate 10. The transparent conductive film 14 is
formed so as to be wider than the light reflection film 12.
Thereby, the light reflection film 12 is covered by the
transparent conductive film 14. The cathode electrode
20, which is extended in a direction orthogonal to the
anode electrode 16 (the right and left direction in FIG. 1
A), is formed on the insulating substrate 10 on which the
anode electrode 16 is formed. Between these anode
electrode 16 and cathode electrode 20, in the region
where both the electrodes intersect each other, the or-
ganic electroluminescence layer 18 is formed in the
shape of a rectangle wider than the intersection region.
Thus, the pixel region where the organic electrolumines-
cence device having the above-mentioned structure is
formed is configured.

10

15

20

25

30

35

40

45

50

55

[0025] The display apparatus according to the present
embodimentis characterized mainly in that, in the organic
electroluminescence device, the anode electrode 16 has
the light reflection film 12 having light reflectivity and the
transparent conductive film 14 having light transmittance,
and the light reflection film 12 is covered by the transpar-
ent conductive film 14.

[0026] In the display apparatus according to the
present embodiment, electrons are injected from the
cathode electrode 20 into the organic electrolumines-
cence layer 18, and holes are injected from the transpar-
ent conductive film 14 in the anode electrode 16 into the
organic electroluminescence layer 18. The injected elec-
trons are transported to the luminescence layer by the
electron transportation layer, and the injected holes are
transported to the luminescence layer by the hole trans-
portation layer. The electrons and the holes thus trans-
ported to the luminescence layer are recombined in the
luminescence layer, whereby luminescence is caused.
The light generated in the luminescence layer is reflected
to the cathode electrode 20 side by the light reflection
film 12, and is taken out from the cathode electrode 20
side having light transmittance.

[0027] In this way, the display apparatus according to
the present embodiment is of top emission type, in which
the existence of the light reflection film 12 allows the light
to be taken out from the cathode electrode 20 side at the
side opposite to the insulating substrate 10. Therefore,
in the case where any other device is formed between
the insulating substrate 10 and the organic electrolumi-
nescence device, light can be taken out also from the
region where the any other device is formed. In other
words, the luminescence area of the organic electrolu-
minescence device will not be limited by other devices,
thereby allowing a high luminous efficiency to be realized.
For example, in the case where, on the insulating sub-
strate on which a switching device, such as a thin film
transistor, or the like, is formed, the organic electrolumi-
nescence device is formed through an interlayer insulat-
ing film, the luminescence area will not be limited by the
switching device, thereby allowing a high luminous effi-
ciency to be realized.

[0028] Contrarily to such a top emission type display
apparatus according to the present embodiment, the dis-
play apparatus as shown in FIG. 2A and FIG. 2B is a
bottom emission type display apparatus which uses the
organic electroluminescence device. FIG. 2A is a top
view illustrating the structure of the bottom emission type
display apparatus which uses the organic electrolumi-
nescence device, and FIG. 2B is a sectional view on the
X-X'linein FIG. 2A. FIG. 2A and FIG. 2B show the struc-
ture for one pixel, however, actually a plurality of pixels
are arranged in the shape of a matrix.

[0029] As shown in FIG. 2A and FIG. 2B, on an insu-
lating substrate 100 made from a glass substrate, a trans-
parent anode electrode 102 made from an ITO film is
formed. On the anode electrode 102, an organic electro-
luminescence layer 104 in which a hole transportation
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layer, a luminescence layer, and an electron transporta-
tion layer are sequentially laminated is formed. On the
organic electroluminescence layer 104, a cathode elec-
trode 106 made from an Al film, an Mg-Ag alloy film, or
the like, is formed. Thus, on the insulating substrate 100,
the organic electroluminescence device having the an-
ode electrode 102, the organic electroluminescence lay-
er 104, and the cathode electrode 106 is formed.
[0030] In the bottom emission type display apparatus
as shown in FIG. 2A and FIG. 2B, the light generated in
the organic electroluminescence layer 104 is taken out
from the insulating substrate 100 side. Therefore, in the
case where, between the insulating substrate 10 and the
organic electroluminescence device, any other device,
such as a switching device, or the like, is formed, the
luminescence area of the organic electroluminescence
device is limited by the any other device, which makes it
difficult to realize a high luminous efficiency as with the
display apparatus according to the present embodiment.
[0031] In addition, in the display apparatus according
to the present embodiment, the light reflection film 12
made from an Al film in the anode electrode 16 is covered
by the transparent conductive film 14 made from an ITO
film such that any portion of the surface thereof is not left
bared. Thereby, in patterning the ITO film in the manu-
facturing step, the light reflection film 12 made from an
Al film can be prevented from being corroded. In other
words, for patterning the ITO film, an alkaline developing
solution is used, and thus when the surface of the Al film
is exposed, and both the Al film and the ITO film are
exposed to the developing solution, the battery effect
may cause the Al film to be corroded. In the display ap-
paratus according to the present embodiment, the trans-
parent conductive film 14 made from an ITOfilmis formed
so as to cover the light reflection film 12 made from an
Al film, and thus corrosion of the light reflection film 12
due to such a battery effect is prevented.

[0032] In addition, between the light reflection film 12
made from an Al film and the transparent conductive film
14 made from an ITO film, whiskers may be generated
by heat, or the like, at the time of application of the driving
voltage to the organic electroluminescence device. Such
whiskers can be a cause for short-circuiting between the
electrodes. However, in the display apparatus according
to the present embodiment, the transparent conductive
film 14 made from an ITO film is formed so as to cover
the light reflection film 12 made from an Al film, and thus
short-circuiting between the anode electrode 16 and
cathod electrode 20 due to whiskers which would other-
wise be generated can be prevented.

[0033] The Al film has an reflectance higher than that
of the Cr film which has been conventionally used, and
thus it is suitable for use as the light reflection film in the
organic electroluminescence device. On the other hand,
in the case where an Al film is used as the light reflection
film, the above-mentioned problem is presented. In the
display apparatus according to the present embodiment,
an ITO film is formed so as to cover the Al film, whereby
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a luminous efficiency higher than that which has been
conventionally obtained can be realized without prob-
lems of corrosion, short-circuiting between the elec-
trodes, and the like.

[0034] Further, the organic electroluminescence layer
18 is formed on the transparent conductive film 14 made
from an ITO film, as in the conventional organic electro-
luminescence device. Therefore, as the organic electro-
luminescence layer 18, the organic electroluminescence
layer of the same material and structure as those of the
organic electroluminescence layer in the conventional or-
ganic electroluminescence device can be used as it is,
for constituting a top emission type display apparatus
having a high luminous efficiency.

[0035] Next, the manufacturing method for the display
apparatus according to the present embodiment will be
described with reference to FIG. 3A, FIG. 3B, FIG. 3C,
FIG. 4A, FIG. 4B, and FIG. 4C.

[0036] Firstly, ontheinsulating substrate 10 made from
a glass substrate, an Al film 22 with a film thickness of,
for example, 150 nm is formed by, for example, the sput-
tering method (see FIG. 3A).

[0037] Then, by photolithography and etching, the Al
film 22 is patterned to a prescribed geometry. Thus, on
the insulating substrate 10, the light reflection film 12
made from the Al film 22 is formed (see FIG. 3B).
[0038] Then, on the insulating substrate 10 on which
the light reflection film 12 is formed, an ITO film 24 with
a film thickness of 70 nm, for example, is formed by, for
example, the sputtering method (see FIG. 3C).

[0039] Then, by photolithography and etching, the ITO
film 24 is patterned to a prescribed geometry. At this time,
the ITO film 24 is patterned to a geometry and size cov-
ering the light reflection film 12, such that any portion of
the surface of the light reflection film 12 is not left bared.
Thus, the transparent conductive film 14 made from the
ITO film 24 is formed (see FIG. 4A). While the ITO film
24 is patterned, the surface of the light reflection film 12
made from the Al film 22 under the ITO film 24 will not
be exposed, and thus corrosion of the light reflection film
12 due to the battery effect can be prevented.

[0040] Then, on the insulating substrate 10 on which
the anode electrode 16 having the light reflection film 12
and the transparent conductive film 14 is formed, a 2-
TNATA (4,4',4"-tris (2-naphthylphenylamino)triphenyl
amine) film with a film thickness of, for example, 40 nm;
an a-NPD(N,N’-dinaphthyl-N,N’-diphenyl-[1,1'-biphe-
nyl]-4,4’-diamine) film with a film thickness of, for exam-
ple, 10 nm; an Algs (tris(8-hydroxyquinolinate)aluminum)
film with a film thickness of 30 nm, for example, doped
with, for example, a small amount of t(npa)py (1,3,6,8-
tetra(N-naphthyl-N’-phenylamino)pyrene); an Algs film
with a film thickness of, for example, 20 nm; and an LiF
film with a film thickness of, for example, 0.5 nm are se-
guentially formed by the vacuum deposition method, for
example, through a vapor deposition mask which has
apertures of a prescribed size.

[0041] Thus,the organic electroluminescence layer 18
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having the hole injection layer made from a 2-TNATA
film; the hole transportation layer made from an a-NPD
film; the luminescence layer made from an Algs film
doped with t(npa)py; the electron transportation layer
made from an Algs film; and the electron injection layer
made from an LiF film is formed (see FIG. 4B).

[0042] Then, on the insulating substrate 10 on which
the organic electroluminescence layer 18 is formed, an
Al film with a film thickness of, for example, 10 nm and
an ITO film with a film thickness of, for example, 30 nm
are sequentially formed by the vacuum deposition meth-
od and the sputtering method, for example, through a
mask which has apertures of a prescribed geometry, to
form an AI/ITO laminated film.

[0043] Thus, the cathode electrode 20 made from the
Al/ITO laminated film is formed (see FIG. 4C).

[0044] Thus, the display apparatus as shown in FIG.
1A and FIG. 1B is manufactured.

[0045] In this way, according to the present embodi-
ment, in the display apparatus in which the organic elec-
troluminescence device is used, the anode electrode 16
has the light reflection film 12 having light reflectivity, and
the transparent conductive film 14 having light transmit-
tance, and thus a top emission type display apparatus
having a high luminous efficiency can be realized.
[0046] Inaddition, the light reflection film 12 is covered
by the transparent conductive film 14, and thus degra-
dation of the device characteristics due to corrosion of
the light reflection film 12 and whiskers which would oth-
erwise be generated between the light reflection film 12
and the transparent conductive film 14 can be sup-
pressed.

[0047] In addition, the organic electroluminescence
layer 18 is formed on the transparent conductive film 14
as in the conventional organic electroluminescence de-
vice, and thus as the organic electroluminescence layer
18, the organic electroluminescence layer of the same
material and structure as those of the organic electrolu-
minescence layer in the conventional organic electrolu-
minescence device can be used as it is.

(Second embodiment)

[0048] The display apparatus and the manufacturing
method therefor according to a second embodiment of
the present invention will be described with reference to
FIG. 5A to FIG. 7C. FIG. 5A and FIG. 5B are schematic
drawings illustrating the structure of the display appara-
tus according to the present embodiment; and FIG. 6A,
FIG. 6B, FIG. 6C, FIG. 6D, FIG. 7A, FIG. 7B, and FIG.
7C are manufacturing step sectional views illustrating the
manufacturing method for the display apparatus accord-
ing to the present embodiment. For the same compo-
nents as those of the display apparatus and the manu-
facturing method therefor according to the first embodi-
ment as shown in FIG. 1A, FIG. 1B FIG. 3A, FIG. 3B,
FIG. 3C, FIG. 4A, FIG. 4B, and FIG. 4C, the same signs
are provided, and explanation is omitted or simplified.
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[0049] As with the display apparatus according to the
first embodiment, the display apparatus according to the
present embodiment is a passive matrix type display ap-
paratus having an organic electroluminescence device
formed on the insulating substrate, and the basic config-
uration thereof is the same as that of the display appa-
ratus according to the first embodiment. The display ap-
paratus according to the present embodiment is different
from the display apparatus according to the first embod-
iment in that the continuity between the light reflection
film 12 and the transparent conductive film 14 is secured,
and holes can be injected from the light reflection film 12.
[0050] Firstly, the structure of the display apparatus
according to the present embodiment will be described
with reference to FIG. 5A and FIG. 5B. FIG. 5A is a top
view illustrating the structure of the display apparatus
according to the present embodiment, and FIG. 5B is a
sectional view on the X-X' line in FIG. 5A. FIG. 5A and
FIG. 5B show the structure for one pixel, however, actu-
ally a plurality of pixels are arranged in the shape of a
matrix.

[0051] AsshowninFIG. 5B, on aninsulating substrate
10 made from a glass substrate, a light reflection film 12
made from an Al film having light reflectivity is formed.
On the peripheral edge portion of the light reflection film
12, an intervening film 30 made from an Mo (molybde-
num) film having light reflectivity is formed. On the light
reflection film 12 on the peripheral edge portion of which
the intervening film 30 is formed, a transparent conduc-
tive film 14 made from an ITO film having light transmit-
tance is formed. The intervening film 30 is electrically
connected to each of the light reflection film 12 and the
transparent conductive film 14, and with this intervening
film 30, the electrical connection between the transparent
conductive film 14 and the light reflection film 12 is im-
proved, resulting in the continuity between both being
secured. Thus, on the insulating substrate 10, an anode
electrode 32 having the light reflection film 12, the trans-
parent conductive film 14, and the intervening film 30 for
improving the electrical connection between both is
formed. On the anode electrode 32, an organic electro-
luminescence layer 18 in which a hole injection layer, a
hole transportation layer, a luminescence layer, an elec-
tron transportation layer, and an electron injection layer
are sequentially laminated is formed. On the organic
electroluminescence layer 18, a cathode electrode 20
made from an Al/ITO laminated film having light trans-
mittance is formed. Thus, on the insulating substrate 10,
the organic electroluminescence device having the an-
ode electrode 32, the organic electroluminescence layer
18 and the cathode electrode 20 is formed.

[0052] As shown in FIG. 5A, the anode electrode 32,
which is extended in a prescribed direction (the up and
down direction in FIG. 5A), is formed on the insulating
substrate 10. The intervening film 30 is formed in the
shape of a frame on the peripheral edge portion of the
light reflection film 12. The transparent conductive film
14 is formed so as to be wider than the light reflection
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film 12 on which the intervening film 30 is formed. There-
by, the light reflection film 12 on which the intervening
film 30is formed is covered by the transparent conductive
film 14. The cathode electrode 20, which is extended in
adirection orthogonal to the anode electrode 16 (the right
and left direction in FIG. 5A), is formed on the insulating
substrate 10 on which the anode electrode 16 is formed.
Between these anode electrode 32 and cathode elec-
trode 20, inthe region where both the electrodes intersect
each other, the organic electroluminescence layer 18 is
formed in the shape of a rectangle wider than the inter-
section region. Thus, the pixel region where the organic
electroluminescence device having the above-men-
tioned structure is formed is configured.

[0053] The display apparatus according to the present
embodimentis characterized mainly in that, in the organic
electroluminescence device, the anode electrode 32 has
the light reflection film 12 having light reflectivity; the in-
tervening film 30 which is formed on the peripheral edge
portion of the light reflection film 12, and is electrically
connected to each of the light reflection film 12 and the
transparent conductive film 14 which is formed on the
light reflection film 12, for securing the continuity between
both; and the transparent conductive film 14 having light
transmittance that is formed on the light reflection film 12
on the peripheral edge portion of which the intervening
film 30 is formed, and the light reflection film 12 is covered
by the transparent conductive film 14.

[0054] The Al film and the ITO film have no good elec-
trical connection therebetween, and thus in the display
apparatus according to the first embodiment, a sufficient
continuity may not be secured between the light reflection
film 12 made from an Al film and the transparent conduc-
tive film 14 made from an ITO film in the anode electrode
16.

[0055] In the display apparatus according to the
present embodiment, the peripheral edge portion of the
anode electrode 32 has an Al/Mo/ITO structure. There-
fore, the intervening film 30 made from an Mo film that
is electrically connected to each of the Al film and the
ITO film improves the electrical connection between the
light reflection film 12 made from an Al film and the trans-
parent conductive film 14 made from an ITO film, to se-
cure the continuity between both. Therefore, holes can
be injected from the light reflection film 12 into the organic
electroluminescence layer 18. In addition, the intervening
film 30 is formed on the peripheral edge portion of the
light reflection film 12, and thus owing to the light reflec-
tion film 12, which is higher in reflectance than the inter-
vening film 30, the light which has been generated in the
luminescence layer in the organic electroluminescence
layer 18 can be sufficiently reflected to the cathode elec-
trode 20 side.

[0056] In addition, the transparent conductive film 14
is formed so as to cover the light reflection film 12 on the
peripheral edge portion of which the intervening film 30
is formed, and thus as in the display apparatus according
to the first embodiment, corrosion of the light reflection
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film 12 can be prevented. In addition, a short-circuit be-
tween the anode electrode 32 and the cathode electrode
20 due to whiskers which would otherwise be generated
between the light reflection film 12 and the transparent
conductive film 14 by heat, or the like, at the time of ap-
plication of the diving voltage can be prevented. In addi-
tion, as the organic electroluminescence layer 18, the
organic electroluminescence layer in the conventional or-
ganic electroluminescence device can be used as it is.
[0057] Next, the manufacturing method for the display
apparatus according to the present embodiment will be
described with reference to FIG. 6A, FIG. 6B, FIG. 6C,
FIG. 6D, FIG. 7A, FIG. 7B, and FIG. 7C.

[0058] Firstly, ontheinsulating substrate 10 made from
a glass substrate, an Al film 22 with a film thickness of,
for example, 150 nm is formed by, for example, the sput-
tering method.

[0059] Then, onthe Alfilm 22, an Mo film 34 with a film
thickness of, for example, 10 nm is formed by, for exam-
ple, the sputtering method (see FIG. 6A).

[0060] Then,onthe Mofilm 34, aresistfilm 36isformed
by, for example, the spin coating method. Thereafter, by
using photolithography for patterning the resist film 36,
a portion of the resist film 36 is left so as to cover the
region where a portion of the Al film 22 is to be left for
formation of the light reflection film 12. At this time, the
resist film 36 is left such that the film thickness of the
peripheral edge portion of the resist film 36 which covers
the region where a portion of the Mo film 34 is to be left
for formation of the intervening film 30 is thicker, while
the film thickness of the portion other than the peripheral
edge portion of the resist film 36 that covers the region
where the Mo film 34 is to be removed and the Al film 22
is to be left is thinner (see FIG. 6B).

[0061] The setting of the film thickness of the above-
mentioned resist film 36 at a thicker or thinner value can
be performed by adjusting the amount of exposure by
means of, for example, a mask for use in photolithogra-
phy. Specifically, for example, the portion of the mask for
use in photolithography that exposes the portion of the
resist film 36 that covers the region where the Mo film 34
is to be left for formation of the intervening film 30 is pro-
vided with ordinary apertures, while the portion of the
mask that exposes the portion of the resist film 36 that
covers the region where the Mo film 34 is to be removed
and the Al film 22 is to be left is provided with slit-like
apertures. When such amask is used to expose the resist
film 36, the exposure of the portion of the resist film 36
that covers the region where the Mo film 34 is to be re-
moved and the Al film 22 is to be left is rendered insuffi-
cient, as compared to that of the portion of the resist film
36 that covers the region for later formation of the inter-
vening film 30. In this way, by exposing the resist film 36
with the amount of exposure thereof being partially var-
ied, and developing it, the film thickness of the resist film
36 can be varied.

[0062] Then, by using the resist film 36 the film thick-
ness of which has been varied, as a mask, and by, for
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example, wet etching, the unnecessary Al film 22 and
Mo film 34 which are outside the region for later formation
of the anode electrode 32 are removed (see FIG. 6C).
For wet etching, an etching solution produced by mixing,
for example, phosphoric acid, nitric acid, acetic acid, and
water can be used.

[0063] Then, by carrying out the ashing treatment, for
example, the resist film 36 is etched back to remove the
portion thinner in film thickness of the resist film 36 that
covers the region where the Mo film 34 is to be removed
and the Alfilm 22 is to be left, for formation of an aperture
part 38 in the resist film 36. On the other hand, the portion
thicker in film thickness of the resist film 36 that covers
the region for later formation of the intervening film 30 is
left (see FIG. 6D).

[0064] Then, by using the resist film 36 in which the
aperture part 38 has been formed as a mask, and by, for
example, wet etching, the Mo film 34 which has been
exposed at the bottom in the aperture part 38 is removed.
For wet etching, an etching solution produced by mixing,
for example, phosphoric acid, nitric acid, acetic acid, and
water can be used as in the case where the unnecessary
Mo film 34 and Al film 22 have been removed in FIG. 6C.
[0065] Then, the resist film 36 which has been used
as the mask is removed.

[0066] Thus, the light reflection film 12 made from the
Al film 22, and the intervening film 30 made from the Mo
film 34 which has been formed on the peripheral edge
portion of the light reflection film 12 is formed (see FIG.
TA).

[0067] Then, on the insulating substrate 10 on which
the light reflection film 12 and the intervening film 30 are
formed, an ITO film 24 with a film thickness of, for exam-
ple, 70 nmis formed by, for example, the sputtering meth-
od (see FIG. 7B).

[0068] Then, by photolithography and etching, the ITO
film 24 is patterned to a prescribed geometry. At this time,
the ITO film 24 is patterned to a geometry and size cov-
ering the light reflection film 12, such that any portion of
the surface of the light reflection film 12 on the peripheral
edge portion of which the intervening film 30 is formed
is not left bared. Thus, the transparent conductive film
14 made from the ITO film 24 is formed (see FIG. 7C).
[0069] Thereafter, by forming the organic electrolumi-
nescence layer 18 and the cathode electrode 20, respec-
tively, by the same steps as those in the manufacturing
method for the display apparatus according to the first
embodiment as shown in FIG. 4B and FIG. 4C, the dis-
play apparatus according to the present embodiment as
shown in FIG. 5A and FIG. 5B is manufactured.

[0070] In this way, according to the present embodi-
ment, in the display apparatus in which the organic elec-
troluminescence device is used, the anode electrode 32
has the light reflection film 12 having light reflectivity, and
the transparent conductive film 14 having light transmit-
tance, and thus a top emission type display apparatus
having a high luminous efficiency can be realized.
[0071] Inaddition, the light reflection film 12 is covered
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by the transparent conductive film 14, and thus degra-
dation of the device characteristics due to corrosion of
the light reflection film 12 and whiskers which would oth-
erwise be generated between the light reflection film 12
and the transparent conductive film 14 can be sup-
pressed.

[0072] Further, on the peripheral edge portion of the
light reflection film 12, the intervening film 30 which is
electrically connected to each of the light reflection film
12 and the transparent conductive film 14 whichis formed
on the light reflection film 12 is formed for securing the
continuity between both, and thus holes can be injected
from the light reflection film 12 into the organic electro-
luminescence layer 18.

[0073] In addition, the organic electroluminescence
layer 18 is formed on the transparent conductive film 14
as in the conventional organic electroluminescence de-
vice, and thus as the organic electroluminescence layer
18, the organic electroluminescence layer of the same
material and structure as those of the organic electrolu-
minescence layer in the conventional organic electrolu-
minescence device can be used as it is.

(Third embodiment)

[0074] The display apparatus and the manufacturing
method therefor according to a third embodiment of the
present invention will be described with reference to FIG.
8A, FIG. 8B, and FIG. 8C. FIG. 8A, FIG. 8B, and FIG.
8C are schematic drawings illustrating the structure of
the display apparatus according to the present embodi-
ment. For the same components as those of the display
apparatus according to the first and second embodi-
ments as shown in FIG. 1A and FIG. 1B; and FIG. 5A
and FIG. 5B, respectively, the same signs are provided,
and explanation is omitted or simplified.

[0075] The display apparatus according to the present
embodiment is a passive matrix type display apparatus
which, in one pixel in which the organic electrolumines-
cence device formed on the insulating substrate is
formed, has atop emission partwhere the light generated
in the luminescence layer in the organic electrolumines-
cence layer is taken out from the cathode electrode side
which is opposite to the insulating substrate, and a dou-
ble-side emission part where the light generated in the
luminescence layer in the organic electroluminescence
layer is taken out from both sides, i.e., the cathode elec-
trode side and the insulating substrate side.

[0076] Hereinbelow, the structure of the display appa-
ratus according to the present embodiment will be de-
scribed with reference to FIG. 8A, FIG. 8B, and FIG. 8C.
FIG. 8A is a top view illustrating the structure of the dis-
play apparatus according to the present embodiment;
FIG. 8B is a sectional view on the X-X' line in FIG. 8A,
and FIG. 8C is a sectional view on the Y-Y’ line in FIG.
8A. FIG. 8A, FIG. 8B, and FIG. 8C show the structure for
one pixel, however, actually a plurality of pixels are ar-
ranged in the shape of a matrix.
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[0077] AsshowninFIG. 8A, on an insulating substrate
10 made from a glass substrate, atransparent conductive
film 14, an organic electroluminescence layer 18, and a
cathode electrode 20 are formed as in the display appa-
ratuses according to the first and second embodiments.
The pixel region where the transparent conductive film
14 and the cathode electrode 20 intersect with each other
is divided into two regions substantially equal in area by
the boundary orthogonal to the direction in which the
transparent conductive film 14 extends. In the region on
one side of the boundary, a top emission part 40 in which
a light reflection film 12 is formed under the transparent
conductive film 14, and an anode electrode 32 having
the light reflection film 12 and the transparent conductive
film 14 is formed is provided. In the region on the other
side of the boundary, a double-side emission part 44 in
which the light reflection film 12 is not formed, and an
anode electrode 42 made from the transparent conduc-
tive film 14 is formed is provided.

[0078] The top emission part 40 has a sectional struc-
ture as shown in FIG. 8B. The sectional structure as
shown in FIG. 8B has the same sectional structure as
that of the display apparatus according to the second
embodiment. In other words, on the insulating substrate
10, the light reflection film 12 made from an Al film having
light reflectivity is formed. On the peripheral edge portion
of the light reflection film 12, an intervening film 30 made
from an Mo film having light reflectivity is formed. On the
light reflection film 12 on the peripheral edge portion of
which the intervening film 30 is formed, the transparent
conductive film 14 made from an ITO film having light
transmittance is formed. The intervening film 30 is elec-
trically connected to each of the light reflection film 12
and the transparent conductive film 14, and with this in-
tervening film 30, the electrical connection between the
transparent conductive film 14 and the light reflection film
12 is improved, resulting in the continuity between both
being secured. Thus, on the insulating substrate 10, the
anode electrode 32 which has the light reflection film 12,
the transparent conductive film 14, and the intervening
film 30 for improving the electrical connection between
both is formed. On the anode electrode 32, an organic
electroluminescence layer 18 in which a hole injection
layer, a hole transportation layer, a luminescence layer,
an electron transportation layer, and an electron injection
layer are sequentially laminated is formed. On the organ-
ic electroluminescence layer 18, a cathode electrode 20
made from an Al/ITO laminated film having light trans-
mittance is formed. Thus, on the insulating substrate 10
in the top emission part 40, the organic electrolumines-
cence device having the anode electrode 32 which has
the light reflection film 12, the organic electrolumines-
cence layer 18, and the cathode electrode 20 is formed.
In the top emission part 40, the light generated in the
organic electroluminescence layer 18 is reflected to the
cathode electrode 20 side by the light reflection film 12,
and is taken out from the cathode electrode 20 side hav-
ing light transmittance.
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[0079] The double-side emission part 44 has a sec-
tional structure as shown in FIG. 8C. In other words, on
the insulating substrate 10, the anode electrode 42 made
from the transparent conductive film 14 which is shared
with the top emission part 40 is formed. Unlike the top
emission part 40, in the double-side emission part 44,
the light reflection film 12 is not formed, and on the insu-
lating substrate 10, the transparent conductive film 14 is
directly formed. On the anode electrode 42, the organic
electroluminescence layer 18 which is shared with the
top emission part 40 is formed. On the organic electro-
luminescence layer 18, the cathode electrode 20 having
light transmittance that is shared with the top emission
part 40 is formed. Thus, on the insulating substrate 10 in
the double-side emission part 44, the organic electrolu-
minescence device having the anode electrode 42, the
organic electroluminescence layer 18, and the cathode
electrode 20 is formed. In the double-side emission part
44, the light reflection film 12 is not formed, and the light
generated in the organic electroluminescence layer 18
is taken out from both sides, i.e., the cathode electrode
20 side and the insulating substrate 10 side.

[0080] In this way, by providing the region where the
light reflection film 12 is formed and the region where the
light reflection film 12 is not formed, in the same pixel, in
other words, by partially forming the light reflection film
12inthe luminescence region where the transparent con-
ductive film 14 which is shared by the anode electrodes
32 and 42, and the cathode electrode 20 overlap each
other, the top emission type region and the double-side
emission type region may be provided in the same pixel.
[0081] In the present embodiment, the top emission
part40 and the double-side emission part 44 are provided
with substantially the same geometry, however, the ge-
ometry of each of the emission parts 40 and 44 is not
limited to this. By adequately changing the geometry of
the light reflection film 12 which is partially formed in the
same pixel, the geometry of each of the emission parts
40 and 44 may have a desired geometry. Thereby, de-
pending upon the application, the function, or the like, for
the display apparatus, the luminescence characteristics,
such as brightness, can be set at desired ones.

[0082] In addition, in the present embodiment, the
same anode electrode 32 as that in the display apparatus
according to the second embodiment has been used in
the top emission part 40, however, the same anode elec-
trode 16 as that in the display apparatus according to the
first embodiment, in which the intervening film 30 is not
formed, may be used in the top emission part 40.
[0083] Inaddition, in the present embodiment, the light
reflection film 12 is partially formed in the same pixel,
however, for a plurality of pixels arranged in the shape
of a matrix, pixels in which the light reflection film 12 is
formed, and pixels in which the light reflection film 12 is
not formed may be separately provided for causing the
top emission type pixels and the double-side emission
type pixels to coexist.
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(Fourth embodiment)

[0084] The display apparatus and the manufacturing
method therefor according to a fourth embodiment of the
present invention will be described with reference to FIG.
9. FIG. 9 is a sectional drawing illustrating the structure
of the display apparatus according to the present em-
bodiment. For the same components as those of the dis-
play apparatus and the manufacturing method therefor
according to the first embodiment as shown in FIG. 1A
and FIG 1B; FIG. 3A, FIG. 3B, and FIG. 3C; and FIG.
4A, FIG. 4B, and FIG. 4C, the same signs are provided,
and explanation is omitted or simplified.

[0085] The display apparatus according to the present
embodimentis characterized mainly in that, in the display
apparatus according to the first embodiment, smooth ir-
regularities are formed on the surface of the insulating
substrate 10.

[0086] In other words, as shown in FIG. 9, smooth ir-
regularities are formed on the surface of an insulating
substrate 10 made from a glass substrate. On the insu-
lating substrate 10 on the surface of which smooth irreg-
ularities are formed, an anode electrode 16 having a light
reflection film 12 and a transparent conductive film 14,
an organic electroluminescence layer 18, and a cathode
electrode 20 are formed as in the display apparatus ac-
cording to the first embodiment.

[0087] In the display apparatus according to the
present embodiment, owing to the smooth irregularities
formed on the surface of the insulating substrate 10, the
areas of the anode electrode 16, the organic electrolu-
minescence layer 18, and the cathode electrode 20 which
are formed on the insulating substrate 10 are larger, as
compared to the case where these are formed on the
insulating substrate 10 with a flat surface on which irreg-
ularities are not formed. Thereby, the luminous efficiency
can be further improved.

[0088] As the method for forming irregularities on the
surface of the insulating substrate 10, the method as de-
scribed below can be used.

[0089] Forexample, by using a solution of sulfuric acid
or the like, for etching the surface of the insulating sub-
strate 10, irregularities can be directly formed on the sur-
face of the insulating substrate 10.

[0090] Alternatively, after coating the insulating sub-
strate 10 with a resin, or the like, the light exposure meth-
od is used for forming a prescribed pattern made from
the resin, or the like, on the insulating substrate 10,
whereby irregularities based on whether the resin, or the
like, is given or not may be formed on the surface of the
insulating substrate 10.

[0091] After forming smooth irregularities on the sur-
face of the insulating substrate 10 by using the technique
as mentioned above, the display apparatus according to
the present embodiment can be manufactured by the
same steps as those in the manufacturing method for the
display apparatus according to the first embodiment as
shown in FIG. 3A to FIG. 3C, and FIG. 4A to FIG. 4C.
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[0092] In this way, according to the present embodi-
ment, smooth irregularities are formed on the surface of
the insulating substrate 10 on which the organic electro-
luminescence device is formed, which can further im-
prove the luminous efficiency.

[0093] The present embodiment has been explained
with respect to the case where, in the display apparatus
according to the first embodiment, smooth irregularities
are formed on the surface of the insulating substrate 10,
however, also for the display apparatuses according to
the second and third embodiments, smooth irregularities
may be formed on the surface of the insulating substrate
10 in the same manner as described above for further
improving the luminous efficiency.

(Fifth embodiment)

[0094] The display apparatus and the manufacturing
method therefor according to a fifth embodiment of the
present invention will be described with reference to FIG.
10to FIG. 13C. FIG. 10 s a sectional view illustrating the
structure of the display apparatus according to the
present embodiment; FIG. 11 is a sectional view illustrat-
ing one example of the structure of the bottom emission
type display apparatus which uses a thin film transistor
as a switching device together with the organic electro-
luminescence device; and FIG. 12A, FIG. 12B, and FIG.
12C; and FIG. 13A, FIG. 13B, and FIG. 13C are manu-
facturing step sectional views illustrating the manufac-
turing method for the display apparatus according to the
presentembodiment. For the same components as those
of the display apparatus and the manufacturing method
therefor according to the second embodiment as shown
in FIG. 5A to FIG. 7C, the same signs are provided, and
explanation is omitted or simplified.

[0095] The display apparatus according to the present
embodiment is provided with a thin film transistor as a
switching device together with the same organic electro-
luminescence device as that in the display apparatus ac-
cording to the second embodiment, and is an active ma-
trix type display apparatus which, with this thin film tran-
sistor, controls the driving voltage to be applied to the
organic electroluminescence device. Hereinbelow, the
structure of the display apparatus according to the
present embodiment will be described with reference to
FIG. 10. FIG. 10 shows the structure for one pixel, how-
ever, actually a plurality of pixels are arranged in the
shape of a matrix.

[0096] On an insulating substrate 10 made from a
glass substrate, a buffer layer 46 made from a silicon
oxide film is formed. On the buffer layer 46, a channel
layer 48 made from a polysilicon film is formed. On the
channel layer 48, a gate electrode 52 is formed through
a gate insulating film 50 made from a silicon oxide film.
Inthe channellayer 48 on both sides of the gate electrode
52, a source region 54 and a drain region 56 are formed,
respectively. Thus, on the insulating substrate 10, a thin
film transistor which has the gate electrode 52, and the
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source region 54 and the drain region 56 which are
formed in the channel layer 48, for controling the driving
voltage to be applied to the organic electroluminescence
device, is formed.

[0097] Ontheinsulating substrate 10 on which the thin
film transistor is formed, an interlayer insulating film 58
is formed. On the interlayer insulating film 58, a source
electrode 62 which is connected to the source region 54
through a contact hole 60, and a drain electrode 66 which
is connected to the drain region 56 through a contact hole
64 are formed, respectively.

[0098] Onthe interlayer insulating film 58 on which the
source electrode 62 and the drain electrode 66 are
formed, an interlayer insulating film 68 is formed. In the
interlayer insulating film 68, a contact hole 70 which
reaches the source electrode 62 is formed.

[0099] On the interlayer insulating film 68 in which the
contact hole 70 is formed, a light reflection film 12 made
from an Al film having light reflectivity is formed in the
region including the contact hole 70. On the peripheral
edge portion of the light reflection film 12, an intervening
film 30 made from an Mo film having light reflectivity is
formed. On the light reflection film 12 on the peripheral
edge portion of which the intervening film 30 is formed,
a transparent conductive film 14 made from an ITO film
having light transmittance is formed. The intervening film
30 is electrically connected to each of the light reflection
film 12 and the transparent conductive film 14, and with
this intervening film 30, the electrical connection between
the transparent conductive film 14 and the light reflection
film 12 is improved, resulting in the continuity between
both being secured. Thus, on the interlayer insulating film
68, the anode electrode 32 having the light reflection film
12, the transparent conductive film 14, and the interven-
ing film 30 for securing the continuity between both is
formed. The anode electrode 32 is electrically connected
to the source electrode 62 of the thin film transistor
through the contact hole 70 which is formed in the inter-
layer insulating film 68.

[0100] On the anode electrode 32, an organic electro-
luminescence layer 18 in which a hole injection layer, a
hole transportation layer, a luminescence layer, an elec-
tron transportation layer, and an electron injection layer
are sequentially laminated is formed. On the organic
electroluminescence layer 18, a cathode electrode 20
made from an Al/ITO laminated film having light trans-
mittance is formed. Thus, on the interlayer insulating film
68, the organic electroluminescence device having the
anode electrode 32, the organic electroluminescence
layer 18, and the cathode electrode 20 is formed.
[0101] The display apparatus according to the present
embodiment is of top emission type, in which the exist-
ence of the light reflection film 12 allows the light to be
taken out from the cathode electrode 20 side at the side
opposite to the insulating substrate 10. Therefore, the
thin film transistor formed above the insulating substrate
10 will not limit the luminescence area, thereby allowing
a high luminous efficiency to be realized.
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[0102] Contrarily to such a top emission type display
apparatus according to the present embodiment, the dis-
play apparatus as shown in FIG. 11 is a bottom emission
type display apparatus which uses a thin film transistor
as a switching device together with an organic electrolu-
minescence device. FIG. 11 shows the structure for one
pixel, however, actually a plurality of pixels are arranged
in the shape of a matrix.

[0103] AsshowninFIG. 11, on an insulating substrate
100 made from a glass substrate, a buffer layer 108 is
formed. On the buffer layer 108, a channel layer 110 is
formed. On the channel layer 110, a gate electrode 114
is formed through a gate insulating film 112. In the chan-
nel layer 110 on both sides of the gate electrode 114, a
source region 116 and a drain region 118 are formed,
respectively. Thus, on the insulating substrate 100, a thin
film transistor having the gate electrode 114, and the
source region 116 and the drain region 118 which are
formed in the channel layer 110 is formed.

[0104] On the insulating substrate 100 on which the
thin film transistor is formed, an interlayer insulating film
120 is formed. On the interlayer insulating film 120, a
source electrode 124 which is connected to the source
region 116 through a contact hole 122, and a drain elec-
trode 128 which is connected to the drain region 118
through a contact hole 126 are formed, respectively.
[0105] On the interlayer insulating film 120 on which
the source electrode 124 and the drain electrode 128 are
formed, an interlayer insulating film 130 is formed. In the
interlayer insulating film 130, a contact hole 132 which
reaches the source electrode 124 is formed.

[0106] On the interlayer insulating film 130 in which
the contact hole 132 is formed, the organic electrolumi-
nescence device having a transparent anode electrode
102 made from an ITO film, an organic electrolumines-
cence layer 104, and a cathode electrode 106 made from
an Al film, an Mg-Ag alloy film, or the like, is formed in
the region including the contact hole 132. The anode
electrode 102is electrically connected to the source elec-
trode 124 of the thin film transistor through the contact
hole 132 which is formed in the interlayer insulating film
130.

[0107] In the bottom emission type display apparatus
as shown in FIG. 11, the light generated in the organic
electroluminescence layer 104 is taken out from the in-
sulating substrate 100 side. Therefore, the thin film tran-
sistor formed between the insulating substrate 10 and
the organic electroluminescence device limits the lumi-
nescence area of the organic electroluminescence de-
vice, and thus it is difficult to realize a high luminous ef-
ficiency as with the display apparatus according to the
present embodiment.

[0108] In addition, the display apparatus according to
the present embodiment has the anode electrode 32 of
the same structure as that in the display apparatus ac-
cording to the second embodiment, and thus with the
intervening film 30, the electrical connection between the
light reflection film 12 made from an Al film and the trans-
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parent conductive film 14 made from an ITO film is im-
proved, resulting in the continuity between both being
secured. Thereby, holes can be injected from the light
reflection film 12 which is electrically connected to the
source electrode 62 of the thin film transistor, into the
organic electroluminescence layer 18. In addition, the
transparent conductive film 14 is formed so as to cover
the light reflection film 12 on the peripheral edge portion
of which the intervening film 30 is formed, and thus cor-
rosion of the light reflection film 12 can be prevented. In
addition, a short-circuit between the anode electrode 32
and the cathode electrode 20 due to whiskers which
would otherwise be generated between the light reflec-
tion film 12 and the transparent conductive film 14 by
heat, or the like, at the time of application of the diving
voltage can be prevented. In addition, as the organic elec-
troluminescence layer 18, the organic electrolumines-
cence layer of the same material and structure as those
of the organic electroluminescence layer in the conven-
tional organic electroluminescence device can be used
asitis.

[0109] Next, the manufacturing method for the display
apparatus according to the present embodiment will be
described with reference to FIG. 12A, FIG. 12B, and FIG.
12C; and FIG. 13A, FIG 13B, and FIG. 13C.

[0110] Firstly,ontheinsulating substrate 10 made from
a glass substrate, the buffer layer 46 made from a silicon
oxide film with a film thickness of, for example, 300 nm
is formed by, for example, the CVD method.

[0111] Then, on the buffer layer 46, a polysilicon film
with a film thickness of, for example, 40 nm is formed by,
for example, the CVD method. In place of the polysilicon
film, an amorphous silicon film may be formed, and by
the laser anneal method, or the like, the amorphous sil-
icon film may be crystallized to produce a polysilicon film.
[0112] Then, by photolithography and dry etching, the
polysilicon film is patterned for formation of the channel
layer 48 made from a polysilicon film (see FIG. 12A).
[0113] Then, on the buffer layer 46 on which the chan-
nel layer 48 is formed, a silicon oxide film with a film
thickness of, for example, 100 nm is formed by, for ex-
ample, the CVD method.

[0114] Then, by, for example, the sputtering method,
an AINd (aluminum-neodymium alloy) film with a film
thickness of, for example, 300 nm is formed.

[0115] Then, by photolithography and dry etching, the
silicon oxide film and the AINd film are patterned for for-
mation of the gate insulating film 50 made from a silicon
oxide film and the gate electrode 52 made from an AINd
film on the channel layer 48.

[0116] Then, using the gate electrode 52 as a mask,
and by the ion injection method, for example, phospho-
rous ions are ion-injected for formation of the source re-
gion 54 and the drain region 56 in the channel layer 48
on both sides of the gate electrode 52, respectively.
[0117] Thus, on the insulating substrate 10, the thin
film transistor having the gate electrode 52, and the
source region 54 and the drain region 56 which are
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formed in the channel layer 48 is formed (see FIG. 12B).
[0118] Then, on the insulating substrate 10 on which
the thin film transistor is formed, the interlayer insulating
film 58 made from a silicon nitride film with a film thickness
of, for example, 300 nm is formed by, for example, the
CVD method.

[0119] Then, by photolithography and dry etching, the
contact hole 60 which reaches the source region 54 and
the contact hole 64 which reaches the drain region 56
are formedinthe interlayer insulating film 58, respectively
(see FIG. 12C).

[0120] Then, by, for example, the sputtering method,
a Ti (titanium)/Al/Ti film with a film thickness of, for ex-
ample, 100 nm/100 nm/100 nm is formed on the interlayer
insulating film 58 in which the contact holes 60 and 64
are formed.

[0121] Then, by photolithography and dry etching, the
Ti/AlfTi film is patterned for formation of the source elec-
trode 62 and the drain electrode 66 made from a Ti/Al/Ti
film, respectively (see FIG. 13A).

[0122] Then, by, for example, the CVD method, the
interlayer insulating film 68 made from a photosensitive
resin with a film thickness of, for example, 3.0 pm is
formed on the interlayer insulating film 58 on which the
source electrode 62 and the drain electrode 66 are
formed.

[0123] Then, by lithography, the contact hole 70 which
reaches the source electrode 62 is formed in the inter-
layer insulating film 68 (see FIG. 13B).

[0124] Then, on the interlayer insulating film 68 in
which the contact hole 70 is formed, the anode electrode
32 whichis connected to the source electrode 62 through
the contact hole 70, the organic electroluminescence lay-
er 18, and the cathode electrode 20 are formed by the
same steps as those in the manufacturing method for the
display apparatus according to the second embodiment
(see FIG. 13C).

[0125] Thus, the display apparatus according to the
present embodiment as shown in FIG. 10 is manufac-
tured.

[0126] In this way, according to the present embodi-
ment, in the active matrix type display apparatus in which
the organic electroluminescence device is used, the an-
ode electrode 32 has the light reflection film 12 having
light reflectivity, and the transparent conductive film 14
having light transmittance, and thus a top emission type
display apparatus having a high luminous efficiency can
be realized, without undergoing any limitation by the thin
film transistor formed under the organic electrolumines-
cence device.

[0127] Inaddition, the light reflection film 12 is covered
by the transparent conductive film 14, and thus degra-
dation of the device characteristics due to corrosion of
the light reflection film 12 and whiskers which would oth-
erwise be generated between the light reflection film 12
and the transparent conductive film 14 can be sup-
pressed.

[0128] Further, on the peripheral edge portion of the
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light reflection film 12, the intervening film 30 which is
electrically connected to each of the light reflection film
12 andthe transparent conductive film 14 whichis formed
on the light reflection film 12 is formed for securing the
continuity between both, and thus holes can be injected
from the light reflection film 12 which is electrically con-
nected to the source electrode 62 of the thin film transis-
tor, into the organic electroluminescence layer 18.
[0129] In addition, the organic electroluminescence
layer 18 is formed on the transparent conductive film 14
as in the conventional organic electroluminescence de-
vice, and thus as the organic electroluminescence layer
18, the organic electroluminescence layer of the same
material and structure as those of the organic electrolu-
minescence layer in the conventional organic electrolu-
minescence device can be used as it is.

[0130] In the present embodiment, on the interlayer
insulating film 68, the same organic electroluminescence
device as that in the display apparatus according to the
second embodiment is formed, however, the same or-
ganic electroluminescence device as that in the display
apparatus according to the first or the third embodiment
may be formed. In the case where, as in the display ap-
paratus according to the first embodiment, the interven-
ing film 30 is not formed between the light reflection film
12 and the transparent conductive film 14, itis preferable
that, by not embedding the light reflection film 12 into the
contact hole 70 which reaches the source electrode 62,
or the like, the transparent conductive film 14 is directly
connected to the source electrode 62.

[0131] Inaddition, as in the display apparatus accord-
ing to the fourth embodiment in which smooth irregular-
ities are formed on the surface of the insulating substrate
10, smooth irregularities may be formed on the surface
of the interlayer insulating film 68 for formation of the
organic electroluminescence device on the interlayer in-
sulating film 68 on which the smooth irregularities are
formed.

(Sixth embodiment)

[0132] The display apparatus and the manufacturing
method therefor according to a sixth embodiment of the
present invention will be described with reference to FIG.
14to FIG. 18C. FIG. 14 is a sectional view illustrating the
structure of the display apparatus according to the
present embodiment; FIG. 15 is a graph depicting the
characteristic of the display apparatus according to the
present embodiment; FIG. 16 is a sectional view illustrat-
ing the structure of the display apparatus which uses a
Cr film as the anode electrode; and FIG. 17A, FIG. 17B,
and FIG. 17C; and FIG. 18A, FIG. 18B, and FIG. 18C
are manufacturing step sectional views illustrating the
manufacturing method for the display apparatus accord-
ing to the present embodiment. For the same compo-
nents as those in the display apparatus and the manu-
facturing method therefor according to the first embodi-
ment as shown in FIG. 1A and FIG. 1B; FIG. 3A, FIG.
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3B, and FIG. 3C; and FIG. 4A, FIG. 4B, and FIG. 4C, the
same signs are provided, and explanation is omitted or
simplified.

[0133] Asinthedisplay apparatus according to the first
embodiment, the display apparatus according to the
present embodiment is a passive matrix type display ap-
paratus having an organic electroluminescence device
formed on the insulating substrate, and the basic config-
uration thereof is the same as that of the display appa-
ratus according to the first embodiment. The display ap-
paratus according to the present embodiment is different
from the display apparatus according to the first embod-
iment in that, on the light reflection film, an anode elec-
trode made from a transparent conductive film is formed
through the insulating layer having light transmittance.
[0134] Firstly, the structure of the display apparatus
according to the present embodiment will be described
with reference to FIG. 14. FIG. 14 shows the structure
for one pixel, however, actually a plurality of pixels are
arranged in the shape of a matrix.

[0135] AsshowninFIG. 14, on an insulating substrate
10 made from a glass substrate, a light reflection film 72
made from an Al film having light reflectivity is formed. A
light reflection film 72 which has a prescribed geometry
may be formed for each pixel or a light reflection film 72
may be formed over the entire surface in the display re-
gion where the pixels are arranged. On the light reflection
film 72, an insulating layer 74 made from a photosensitive
resin having light transmittance is formed. As the photo-
sensitive resin, which is the material for the insulating
layer 74, an acryl resin, for example, is used. The insu-
lating layer 74 is formed so as to cover the light reflection
film 72, so as not to leave any portion of the surface of
the light reflection film 72 bared.

[0136] On the insulating layer 74, an anode electrode
76 made from atransparent conductive film of ITO having
light transmittance is formed. On the anode electrode 76,
an organic electroluminescence layer 18 in which a hole
injection layer, a hole transportation layer, a lumines-
cence layer, an electron transportation layer, and an elec-
tron injection layer are sequentially laminated is formed.
On the organic electroluminescence layer 18, a cathode
electrode 20 in which an Al film formed with a thin film
thickness and having light transmittance, an Ag film
formed with a thin film thickness and having light trans-
mittance, a transparent conductive film made from an
ITO film having light transmittance are sequentially lam-
inated is formed. Thus, on the insulating substrate 10,
the organic electroluminescence device having the an-
ode electrode 76, the organic electroluminescence layer
18, and the cathode electrode 20 is formed through the
light reflection film 72 and the insulating layer 74.
[0137] In the display apparatus according to the
present embodiment, electrons are injected from the
cathode electrode 20 into the organic electrolumines-
cence layer 18, and holes are injected from the anode
electrode 76 into the organic electroluminescence layer
18. The injected electrons are transported to the lumi-
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nescence layer by the electron transportation layer, and
the injected holes are transported to the luminescence
layer by the hole transportation layer. The electrons and
holes thus transported to the luminescence layer are re-
combined in the luminescence layer, whereby lumines-
cenceis caused. Thelight generated in the luminescence
layer is emitted to the anode electrode 76 side and the
cathode electrode 20 side. The light emitted to the anode
electrode 76 side is reflected to the cathode electrode 20
side by the light reflection film 72 through the insulating
layer 74 having light transmittance, and is taken out from
the cathode electrode 20 side having light transmittance
through the insulating layer 74, the anode electrode 76,
and the organic electroluminescence layer 18. The light
emitted to the cathode electrode 20 side is taken out from
the cathode electrode 20 side having light transmittance
as it is. Thus, the light generated in the luminescence
layer is taken out from the cathode electrode 20 side
having light transmittance.

[0138] In this way, the display apparatus according to
the present embodiment is of top emission type, in which
the existence of the light reflection film 72 which is formed
under the anode electrode 76 made from a transparent
conductive film through the insulating layer 74 allows the
light to be taken out from the cathode electrode 20 side
at the side opposite to the insulating substrate 10. There-
fore, as in the display apparatus according to the first
embodiment, in the case where any other device is
formed between the insulating substrate 10 and the or-
ganic electroluminescence device, light can be taken out
also fromthe region where the any other device is formed.
In other words, the luminescence area of the organic
electroluminescence device will not be limited by other
devices, thereby allowing a high luminous efficiency to
be realized.

[0139] In addition, in the case where, under the light
reflection film 72, any other device is formed, the light
reflection film 72 may be formed so as to be wider than
the luminescence region where the anode electrode 76
and the cathode electrode 20 overlap each other. By thus
forming the light reflection film 72 so as to be wider, it
can be suppressed that the luminescence of the organic
electroluminescence device affects the characteristics of
other devices.

[0140] The filmthickness of the insulating layer 74 hav-
ing light transmittance that is formed between the anode
electrode 76 and the light reflection film 72 is preferably
set at a value of 1 pum or more. This is because, if the
film thickness of the insulating layer 74 is set at a value
of less than 1 wm, there is a possibility that a light reduc-
tion due to the effect of interference of light is caused in
the insulating layer 74, and thus a sufficient luminous
efficiency cannot be obtained.

[0141] FIG. 15is a graph for the display apparatus ac-
cording to the present embodiment and a display appa-
ratus using an anode electrode made from a Cr film as
shown in FIG. 16 that depicts the results obtained by
changing the current density of the current injected into
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the organic electroluminescence layer and measuring
the brightness to compare the characteristics of both the
display apparatuses. The abscissain the graph as shown
in FIG. 15 represents the current density of the current
injected into the organic electroluminescence layer, and
the ordinate the brightness measured of the display ap-
paratus. In addition, in the graph as shown in FIG. 15,
the plot as given with black dots indicates the result of
measurement for the display apparatus according to the
present embodiment, while the plot as given with white
dots indicates the result of measurement for the display
apparatus using the anode electrode made from a Cr film
as shown in FIG. 16.

[0142] In the display apparatus according to the
present embodiment, an Al film with a film thickness of
100 nm was used as the light reflection film 72; an acryl
resin layer with a film thickness of 3.0 pm was used as
the insulating layer 74; and an ITO film with a film thick-
ness of 70 nm was used as the anode electrode 76. In
addition, as the organic electroluminescence layer 18,
that in which a hole injection layer made from a 2-TNATA
film with a film thickness of 140 nm; a hole transportation
layer made from an a-NPD film with a film thickness of
10 nm; a luminescence layer made from an Algs film with
a film thickness of 30 nm that is doped with a small
amount of t(npa)py; an electron transportation layer
made from an Algz film with a film thickness of 20 nm;
and an electron injection layer made from an LiF film with
afilm thickness of 0.5 nm are sequentially laminated was
used. In addition, as the cathode electrode 20, that in
which an Al film with a film thickness of 1.5 nm; an Ag
film with a film thickness of 15 nm; and an ITO film with
a film thickness of 35 nm are sequentially laminated was
used.

[0143] The display apparatus as shown in FIG. 16 that
was compared with the display apparatus according to
the present embodiment about the characteristic is a top
emission type display apparatus which uses a Cr film as
the anode electrode. As shown in the figure, on the in-
sulating substrate 100 made from a glass substrate, an
anode electrode 134 made from a Cr film is formed. On
the anode electrode 134, an organic electrolumines-
cence layer 104 is formed. On the organic electrolumi-
nescence layer 104, a cathode electrode 106 is formed.
Except that, on the insulating substrate 100, the anode
electrode 134 is directly formed, and that a Cr film is used
as the anode electrode 134, the materials and structures
of the organic electroluminescence layer 104 and the
cathode electrode 106 were the same as those of the
organic electroluminescence layer and the cathode elec-
trode in the display apparatus according to the present
embodiment which was compared about the character-
istic.

[0144] Ascanbe seenfromthe graph as shownin FIG.
15, at the same current injection density, the display ap-
paratus according to the present embodiment gave a
brightness approximately twice as high as that obtained
with the display apparatus which uses a Cr film as the
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anode electrode 134 as shown in FIG. 16. Therefore,
according to the display apparatus according to the
present embodiment in which the light reflection film 72
is formed under the anode electrode 76 made from a
transparent conductive film through the insulating layer
74 having light transmittance, it can be said that the lu-
minous efficiency can be effectively improved, as com-
pared to that in the case where a Cr film is merely used
as the anode electrode.

[0145] In addition, as in the display apparatus accord-
ing to the first embodiment, in the display apparatus ac-
cording to the present embodiment, the organic electro-
luminescence layer 18 is formed on the anode electrode
76 made from a transparent conductive film as in the
conventional organic electroluminescence device.
Therefore, as the organic electroluminescence layer 18,
the organic electroluminescence layer of the same ma-
terial and structure as those of the organic electrolumi-
nescence layer in the conventional organic electrolumi-
nescence device can be used as it is to constitute a top
emission type display apparatus having a high luminous
efficiency.

[0146] In addition, in the display apparatus according
to the present embodiment, the insulating layer 74 inter-
venes between the anode electrode 76 made from a
transparent conductive film and the light reflection film
72 made from an Al film, and the light reflection film 72
is covered by the insulating layer 74 such that any portion
of the surface thereof is not left bared. Therefore, as in
the display apparatus according to the first embodiment,
corrosion of the light reflection film 72 made from an Al
film due to the battery effect in patterning the ITO film in
the manufacturing step can be prevented.

[0147] Further, between the light reflection film 72
made from an Al film and the anode electrode 76 made
from a transparent conductive film, the insulating layer
74 isformed. Therefore, unlike the case where the anode
electrode in which the ITO film is directly formed on the
Al film is used, whiskers which may cause a short-circuit
between the electrodes will not be generated by heat, or
the like, at the time of application of the driving voltage
to the organic electroluminescence device.

[0148] Next, the manufacturing method for the display
apparatus according to the present embodiment will be
described with reference to FIG. 17A, FIG. 17B, and FIG.
17C; and FIG. 18A, FIG. 18B, and FIG. 18C.

[0149] Firstly, ontheinsulating substrate 10 made from
a glass substrate, an Al film with a film thickness of, for
example, 150 nm is formed by, for example, the sputter-
ing method. As required, by photolithography and etch-
ing, the Al film may be patterned for each pixel to a pre-
scribed geometry. Or, the Al film may be left over the
entire surface of the insulating substrate 10 that becomes
the display region where the pixels are arranged. Thus,
on the insulating substrate 10, the light reflection film 72
made from an Al film is formed (see FIG. 17A).

[0150] Then, the light reflection film 72 is coated with,
for example, an acryl photosensitive resin by, for exam-
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ple, the spin coating method. Then, the applied photo-
sensitive resin is exposed using a prescribed mask, fol-
lowed by developing the exposed photosensitive resin
with the use of a prescribed developing solution. Thus,
the insulating layer 74 made from a photosensitive resin
with a film thickness of, for example, 3.0 wm is formed
by photolithography (see FIG. 17B). Herein, the insulat-
ing layer 74 is formed so as to cover the light reflection
film 72, so as not to leave any portion of the surface of
the light reflection film 72 bared.

[0151] Inthe present embodiment, the insulating layer
74 is formed with a photosensitive resin, and thus the
insulating layer 74 having a surface with a high flatness
can be obtained, and on the highly flat surface, the or-
ganic electroluminescence device can be formed.
[0152] Then, on the insulating layer 74, an ITO film 78
with a film thickness of, for example, 70 nm is formed by,
for example, the sputtering method (see FIG. 17C).
[0153] Then, by photolithography and etching, the ITO
film 78 is patterned to a prescribed geometry. Thus, on
theinsulating layer 74, the anode electrode 76 made from
the ITO film 78 is formed (see FIG. 18A). While the ITO
film 78 is patterned, the light reflection film 72 made from
an Al film is covered by the insulating layer 74, and the
surface thereof will not be exposed. Therefore, corrosion
of the light reflection film 72 due to the battery effect can
be prevented.

[0154] Then, on the insulating layer 74 on which the
anode electrode 76 is formed, a 2-TNATA film with a film
thickness of, for example, 140 nm; an a-NPD film with a
film thickness of, for example, 10 nm; an Algs film doped
with, for example, a small amount of t(npa)py with a film
thickness of, for example, 30 nm; an Algs film with a film
thickness of, for example, 20 nm; and an LiF film with a
film thickness of, for example, 0.5 nm are sequentially
formed by, for example, the vacuum deposition method
through a vapor deposition mask which has apertures of
a prescribed size.

[0155] Thus, on the anode electrode 76, the organic
electroluminescence layer 18 having a hole injection lay-
er made from a 2-TNATA film; a hole transportation layer
made from an a-NPD film; a luminescence layer made
from an Algs film doped with t(npa)py; an electron trans-
portation layer made from an Algz film; and an electron
injection layer made from an LiF film are formed (see
FIG. 18B).

[0156] Then,onthe organic electroluminescence layer
18, an Al film with a film thickness of, for example, 1.5
nm; an Ag film with a film thickness of, for example, 15
nm; and an ITO film with a film thickness of, for example,
35 nm are sequentially formed by, for example, the vac-
uum deposition method and the sputtering method
through a mask which has apertures of a prescribed ge-
ometry, for formation of an Al/Ag/ITO laminated film.
[0157] Thus, the cathode electrode 20 made from the
Al/Ag/ITO laminated film is formed (see FIG. 18C).
[0158] Thus, the display apparatus as shown in FIG.
14 is manufactured.
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[0159] In this way, according to the present embodi-
ment, in the display apparatus using the organic electro-
luminescence device, the light reflection film 72 having
light reflectivity is formed under the anode electrode 76
made from a transparent conductive film through the in-
sulating layer 74 having light transmittance, and thus a
top emission type display apparatus having a high lumi-
nous efficiency can be realized.

[0160] Inaddition, the light reflection film 72 is covered
by the insulating layer 74, and thus degradation of the
device characteristics due to the corrosion, or the like, of
the light reflection film 72 can be suppressed.

[0161] In addition, the organic electroluminescence
layer 18 is formed on the anode electrode 76 made from
a transparent conductive film as in the conventional or-
ganic electroluminescence device, and thus as the or-
ganic electroluminescence layer 18, the organic electro-
luminescence layer of the same material and structure
as those of the organic electroluminescence layer in the
conventional organic electroluminescence device can be
used as it is.

[0162] Also in the display apparatus according to the
present embodiment, by providing the region where the
light reflection film 72 is formed and the region where the
light reflection film 72 is not formed, in the same pixel, in
other words, by patrtially forming the light reflection film
72inthe luminescence region where the anode electrode
76 and the cathode electrode 20 overlap each other, the
top emission type region and the double-side emission
type region may be provided in the same pixel, as in the
display apparatus according to the third embodiment.
[0163] In addition, as in the display apparatus accord-
ing to the fourth embodiment, smooth irregularities may
be formed on the surface of the insulating substrate 10
for formation of the light reflection film 72, the insulating
layer 74, and the organic electroluminescence device on
the insulating substrate 10 on which the smooth irregu-
larities are formed. Or, on the surface of the insulating
layer 74, smooth irregularities may be formed for forma-
tion of the organic electroluminescence device on the
insulating layer 74 on which the smooth irregularities are
formed. As in the display apparatus according to the
fourth embodiment, the smooth irregularities formed on
the surface of the insulating substrate 10 or the insulating
layer 74 increases the area of the anode electrode 76,
the organic electroluminescence layer 18, and the cath-
ode electrode 20, as compared to that in the case where
they are formed on the insulating substrate 10 the surface
of which is flat and not provided with irregularities, which
can further improve the luminous efficiency.

(Seventh embodiment)

[0164] The display apparatus and the manufacturing
method therefor according to a seventh embodiment of
the present invention will be described with reference to
FIG. 19t0 FIG. 22B. FIG. 19is a sectional view illustrating
the structure of the display apparatus according to the
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presentembodiment, and FIG. 20A to FIG. 22B are man-
ufacturing step sectional views illustrating the manufac-
turing method for the display apparatus according to the
presentembodiment. For the same components as those
of the display apparatus and the manufacturing method
therefor according to the fifth and sixth embodiments as
shown in FIG. 10 and FIG. 12A to FIG. 14; and FIG. 17A
to FIG. 18C, respectively, the same signs are provided,
and explanation is omitted or simplified.

[0165] The display apparatus according to the present
embodiment is an active matrix type display apparatus
which is provided with the same organic electrolumines-
cence device as that in the display apparatus according
to the sixth embodiment, and a thin film transistor as a
switching device as in the display apparatus according
to the fifth embodiment, and with this thin film transistor,
controls the driving voltage to be applied to the organic
electroluminescence device. Hereinbelow, the structure
of the display apparatus according to the present em-
bodiment will be described with reference to FIG. 19.
FIG. 19 shows the structure for one pixel, however, ac-
tually a plurality of pixels are arranged in the shape of a
matrix.

[0166] On an insulating substrate 10 made from a
glass substrate, as in the display apparatus according to
the fifth embodiment, a thin film transistor which, through
a buffer layer 46 made from a silicon oxide film, has a
gate electrode 52, and a source region 54 and a drain
region 56 which are formed in a channel layer 48, and
which controls the driving voltage to be applied to the
organic electroluminescence device is formed.

[0167] Onthe insulating substrate 10 on which the thin
film transistor is formed, an interlayer insulating film 58
is formed. On the interlayer insulating film 58, a source
electrode 62 which is connected to the source region 54
through a contact hole 60, and a drain electrode 66 which
is connected to the drain region 56 through a contact hole
64 are formed, respectively.

[0168] Onthe interlayer insulating film 58 on which the
source electrode 62 and the drain electrode 66 are
formed, an interlayer insulating film 80 is formed.
[0169] On the interlayer insulating film 80, a light re-
flection film 72 made from an Al film having light reflec-
tivity is formed. In the light reflection film 72, an aperture
part 82 which exposes the region of the interlayer insu-
lating film 80 that is above the thin film transistor is
formed. The aperture part 82 which is formed in the light
reflection film 72 need not always be that which exposes
the region of the interlayer insulating film 80 where the
thin film transistor is formed, but may be that which ex-
poses at least the region of the interlayer insulating film
80 that is above the source electrode 62. The light re-
flectionfilm 72 in which such an aperture part 82 is formed
may be formed for each pixel, being provided with a pre-
scribed geometry, or may be formed over the entire sur-
face of the display regionin which the pixels are arranged.
[0170] On the light reflection film 72 and the interlayer
insulating film 80 which is exposed from the aperture part
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82, an insulating layer 74 made from a photosensitive
resin having light transmittance is formed. As the photo-
sensitive resin, which is the material for the insulating
layer 74, an acryl resin, for example, is used. The insu-
lating layer 74 is formed so as to cover the light reflection
film 72, so as not to leave any portion of the surface of
the light reflection film 72 bared.

[0171] In the insulating layer 74 and the interlayer in-
sulating film 80, a contact hole 70 which reaches the
source electrode 62 is formed.

[0172] On the insulating layer 74 in which the contact
hole 70 is formed, an anode electrode 76 made from a
transparent conductive film of ITO having light transmit-
tance is formed in the region including the contact hole
70. The anode electrode 76 is electrically connected to
the source electrode 62 of the thin film transistor through
the contact hole 70 which is formed in the insulating layer
74 and the interlayer insulating film 80.

[0173] On the anode electrode 76, an organic electro-
luminescence layer 18 in which a hole injection layer, a
hole transportation layer, a luminescence layer, an elec-
tron transportation layer, and an electron injection layer
are sequentially laminated is formed. On the organic
electroluminescence layer 18, a cathode electrode 20 in
which an Al film formed with a thin film thickness and
having light transmittance, an Ag film formed with a thin
film thickness and having light transmittance, a transpar-
ent conductive film made from an ITO film having light
transmittance are sequentially laminated is formed.
Thus, on the light reflection film 72, the organic electro-
luminescence device having the anode electrode 76, the
organic electroluminescence layer 18, and the cathode
electrode 20 is formed through the insulating layer 74.
[0174] The display apparatus according to the present
embodiment is of top emission type, in which the exist-
ence of the light reflection film 72 which is formed under
the anode electrode 76 made from a transparent con-
ductive film through the insulating layer 74 having light
transmittance allows the light to be taken out from the
cathode electrode 20 side at the side opposite to the in-
sulating substrate 10. Therefore, the luminescence area
will not be limited by the thin film transistor formed above
the insulating substrate 10, thereby allowing a high lumi-
nous efficiency to be realized.

[0175] In addition, in the display apparatus according
to the present embodiment, the aperture part 82 which
exposes at least the region of the interlayer insulating
film 80 that is above the source electrode 62 is formed
in the light reflection film 72, and the anode electrode 76
made from a transparent conductive film is directly elec-
trically connected to the source electrode 62 through the
contact hole 70. Thereby, without passing through a con-
ductive film which is difficult to secure the electrical con-
nection to the anode electrode 76, holes can be injected
from the light reflection film 72 which is electrically con-
nected to the source electrode 62 of the thin film transis-
tor, into the organic electroluminescence layer 18. In ad-
dition, the insulating layer 74 is formed so as to cover the
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light reflection film 72, and thus corrosion of the light re-
flection film 72 can be prevented. In addition, as the or-
ganic electroluminescence layer 18, the organic electro-
luminescence layer of the same material and structure
as those of the organic electroluminescence layer in the
conventional organic electroluminescence device can be
used as it is.

[0176] In the case where the light reflection film 72
which is provided with a prescribed geometry is to be
formed for each pixel, itis preferable that the light reflec-
tion film 72 is formed so as to be wider than the lumines-
cence region where the anode electrode 76 and the cath-
ode electrode 20 overlap each other. By thus forming the
light reflection film 72 so as to be wider, it can be sup-
pressed that the luminescence of the organic electrolu-
minescence device affects the characteristics of the thin
film transistor.

[0177] Next, the manufacturing method for the display
apparatus according to the present embodiment will be
described with reference to FIG. 20A to FIG. 22B.
[0178] Firstly, as in the manufacturing method for the
display apparatus according to the fifth embodiment as
shown in FIG. 12A to FIG. 12C, and FIG. 13A, on the
insulating substrate 10, the components up to the thin
film transistor, the source electrode 62 and the drain elec-
trode 66 are formed (see FIG. 20A).

[0179] Then, by, for example, the CVD method, on the
interlayer insulating film 58 in which the source electrode
62 and drain electrode 66 are formed, the interlayer in-
sulating film 80 made from a silicon oxide film with a film
thickness of, for example, 300 nm is formed (see FIG.
20B). As the interlayer insulating film 80, an inorganic
insulating film, such as a silicon nitride film as well as a
silicon oxide film, or an insulating film made from a resin
can be used.

[0180] Then, on the interlayer insulating film 80, an Al
film 84 with a film thickness of, for example, 150 nm is
formed by, for example, the sputtering method.

[0181] Then, by lithography, the Al film 84 is patterned
to a prescribed geometry for formation of the aperture
part 82 which exposes at least the region of the interlayer
insulating film 80 that is above the source electrode 62,
in the Al film 84. The Al film 84 may be patterned such
that a prescribed geometry is provided for each pixel, or
may be left over the entire surface of the display region
in which the pixels are arranged. Thus, the light reflection
film 72 made from the Al film 84 is formed (see FIG. 21
A). FIG. 21 A shows the case where the aperture part 82
which exposes the region of the interlayer insulating film
80 that is above the thin film transistor is formed in the
light reflection film 72.

[0182] Then, to the light reflection film 72 and the in-
terlayer insulating film 80 which is exposed from the ap-
erture part 82, a photosensitive resin is applied by, for
example, the spin coating method for formation of a pho-
tosensitive resin layer 86 (see FIG. 2 1 B).

[0183] After exposing the photosensitive resin layer 86
with a prescribed mask, the photosensitive resin layer 86
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which has been exposed is developed with a prescribed
developing solution for formation of the aperture part 88
that exposes the region of the interlayer insulating film
80 that is above the source electrode 62, in the photo-
sensitive resin layer 86. Thus, by photolithography, the
insulating layer 74 made from the photosensitive resin
layer 86 having light transmittance in which the aperture
part 88 has been formed is formed (see FIG. 21 C). Here-
in, the insulating layer 74 is formed so as to cover the
light reflection film 72, so as not to leave any portion of
the surface of the light reflection film 72 bared.

[0184] Then, by, for example, dry etching, an aperture
part 90 which reaches the source electrode 62 is formed
in the interlayer insulating film 80, using the insulating
layer 74 in which the aperture part 88 has been formed,
as a mask.

[0185] Thus, the contact hole 70 which is produced by
connection between the aperture part 90 which has been
formedintheinterlayer insulating film 80 and the aperture
part 88 which has been formed in the insulating layer 74
is formed (see FIG. 22A). For the contact hole 70, it is
preferable that the size of the aperture part 82 in the light
reflection film 72; the size of the aperture part 88 of the
insulating layer 74; the etching conditions, and the like,
be previously set as appropriate in order to prevent the
light reflection film 72 from being exposed. This is for the
following reason: if the light reflection film 72 is exposed
in the contact hole 70, the anode electrode 76 which is
subsequently formed is contacted with the light reflection
film 72, resulting in a parasitic capacitance being formed
between both, which leads to degradation of the device
characteristics, and thus such a parasitic capacitance
should be avoided.

[0186] Inthisway, in the manufacturing method for the
display apparatus according to the present embodiment,
the insulating layer 74 is formed with a photosensitive
resin, and the insulating layer 74 is also used as a mask
in etching the interlayer insulating film 80, and thus the
components up to the contact hole 70 can be formed with
a smaller number of manufacturing steps. As the insu-
lating layer 74, an inorganic insulating film having light
transmittance, such as a silicon oxide film, or the like,
can be used. Inthis case, in addition to the manufacturing
step of forming the insulating layer 74 made from an in-
organic insulating film, the manufacturing step of forming
a resist film for use as an etching mask for formation of
the contact hole 70 in the insulating layer 74 and the
interlayer insulating film 80, and the manufacturing step
of removing the resist film are also required. Therefore,
the number of manufacturing steps is increased, as com-
pared to the case where the insulating layer 74 is formed
with a photosensitive resin.

[0187] Then, onthe insulating film 74 in which the con-
tact hole 70 is formed, the anode electrode 76 which is
connected to the source electrode 62 through the contact
hole 70, the organic electroluminescence layer 18, and
the cathode electrode 20 are formed, as in the manufac-
turing method for the display apparatus according to the
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sixth embodiment (see FIG. 22B).

[0188] Thus, the display apparatus according to the
present embodiment as shown in FIG. 19 is manufac-
tured.

[0189] In this way, according to the present embodi-
ment, in the display apparatus using the organic electro-
luminescence device, the light reflection film 72 having
light reflectivity is formed under the anode electrode 76
made from a transparent conductive film through the in-
sulating layer 74 having light transmittance, and thus a
top emission type display apparatus having a high lumi-
nous efficiency can be realized, without undergoing any
limitation by the thin film transistor formed under the or-
ganic electroluminescence device.

[0190] Inaddition, the light reflection film 72 is covered
by the insulating layer 74, and thus degradation of the
device characteristics due to the corrosion, or the like, of
the light reflection film 72 can be suppressed.

[0191] Further, the organic electroluminescence layer
18 is formed on the anode electrode 76 made from a
transparent conductive film as in the conventional organ-
ic electroluminescence device, and thus as the organic
electroluminescence layer 18, the organic electrolumi-
nescence layer of the same material and structure as
those of the organic electroluminescence layer in the
conventional organic electroluminescence device can be
used as it is.

(Variant embodiment)

[0192] The present invention is not limited to the em-
bodiments as described above, and a variety of modifi-
cations are possible.

[0193] Forexample, inthe embodiments as described
above, the case where a glass substrate is used as the
insulating substrate 10 has been described, however,
the insulating substrate 10 is not limited to the glass sub-
strate. For example, a resin film of polycarbonate, poly-
ethylene terephthalate, or the like, may be used as the
insulating substrate 10. By using a resin film as the insu-
lating substrate 10, a flexible display apparatus having
flexibility can be realized. In addition, in the case where
only the top emission type display apparatus is to be con-
figured, the insulating substrate 10 need not always be
that which has light transmittance, as the glass substrate,
or the like. However, as in the display apparatus accord-
ing to the third embodiment, in the case where a top emis-
sion part 40 and a double-side emission part 44 are to
be provided on the same substrate, it is required that a
substrate having light transmittance be used as the in-
sulating substrate 10.

[0194] In addition, in the embodiments as described
above, the case where an intervening film 30 is formed
on the peripheral edge portion of the light reflection film
12 has been described, however, the intervening film 30
need not always be formed on the peripheral edge portion
ofthe light reflection film 12, but it may be partially formed
on a prescribed region of the light reflection film 12.
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[0195] In addition, in the embodiments as described
above, the case where an Al film is used as the light
reflection films 12 and 72 for reflecting the light generated
in the luminescence layer in the organic electrolumines-
cence layer 18 to the cathode electrode 20 side has been
described, however, the light reflection films 12 and 72
is not limited to the Al film. As the light reflection films 12
and 72, a conductive film having light reflectivity, made
from, for example, Ag, Nd (heodymium), Si (silicon), Ti,
W (tungsten), Cu (copper), Nb (niobium), Ta (tantalum),
C (carbon), or an alloy including at least any one of these
as a main component, as well as Al or an alloy including
Al as a main component, can be used.

[0196] In addition, in the embodiments as described
above, the case where an Mo film is used as the inter-
vening film 30 for improving the electrical connection be-
tween the light reflection film 12 made from an Al film and
the transparent conductive film 14 made from an ITO film
to secure the continuity between both has been de-
scribed, but the intervening film 30 is not limited to the
Mo film. Astheintervening film 30, a conductive film made
from a high-meting point metal, such as W, Ta, Ti, Cr, or
an alloy including at least any one of these as a main
component, as well as Mo or an alloy including Mo as a
main component, can be used.

[0197] In addition, in the embodiments as described
above, the case where an ITO film is used as the trans-
parent conductive film 14 which is formed on the light
reflection film 12 or the anode electrode 76, have been
described, however, the transparent conductive film 14
and the anode electrode 76 are not limited to the ITO
film. As the transparent conductive film 14, a conductive
film having light transmittance, such as an IZO (indium
oxide doped with zinc) film, a ZnO (zinc oxide) film, or
the like, as well as the ITO film, can be used.

[0198] In addition, in the embodiments as described
above, the case where, as the organic electrolumines-
cence layer 18, that in which a hole injection layer made
from a 2-TNATA film; a hole transportation layer made
from an a-NPD film; a luminescence layer made from an
Algs film doped with t(npa)py; an electron transportation
layer made from an Algs film; and an electron injection
layer made from an LiF film are sequentially laminated
is used has been described, however, the structure and
material for the organic electroluminescence layer 18 is
not limited to this. As the structure of the organic electro-
luminescence layer 18, the single-layer structure having
only the luminescence layer; the 2-layer structure having
a hole transportation layer and a luminescence layer, or
a luminescence layer and an electron transportation lay-
er; and the 3-layer structure having a hole transportation
layer, a luminescence layer, and an electron transporta-
tion layer can be applied. In addition, as the material for
the hole injection layer, the hole transportation layer, the
luminescence layer, the electron transportation layer,
and the electron injection layer constituting the organic
electroluminescence layer 18, any organic electrolumi-
nescence material can be used.
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[0199] In addition, in the embodiments as described
above, the case where, as the cathode electrode 20, an
Al/ITO laminated film or an AlI/Ag/ITO laminated film is
used has been described, however, the cathode elec-
trode 20 is not limited to the Al/ITO laminated film or the
Al/Ag/ITO laminated film. As the cathode electrode 20,
a conductive film having light transmittance, such as an
ITO single film, an 1ZO film, a ZnO film, an Al single film,
an Ag single film, or a laminated film of these, as well as
the AI/ITO laminated film or the Al/Ag/ITO laminated film,
can be used. In the case where an Al film, an Ag film, or
the like, is to be used as the cathode electrode 20, it is
required that the film be formed so as to be thin in order
to provide light transmittance.

[0200] In addition, in the embodiments as described
above, the case where, as the insulating layer 74, that
made from a photosensitive resin is used has been de-
scribed, however, the insulating layer 74 is not limited to
that made from a photosensitive resin, provided that it
has light transmittance. As the insulating layer 74, an
inorganic insulating film having light transmittance, such
asasilicon oxide film, a silicon nitride film, a silicon nitride-
oxide film, or the like, can be used as well as that made
from a photosensitive resin. In addition, the insulating
layer 74 need not be colorless, provided that it has light
transmittance, and as the insulating layer 74, that made
from a colored resin, such as polyimide, or the like, can
be used.

[0201] In addition, in the embodiments as described
above, the case where, as the thin film transistor, that of
top gate type is used has been described, however, as
the thin film transistor, a bottom gate type one may be
used. In addition, the case where, as the channel layer
48, a polysilicon film is used has been described, how-
ever, as the channel layer 48, an amorphous silicon film
may be used.

[0202] In addition, in the embodiments as described
above, the case where, as the switching device, a thin
film transistor is used has been described, however, oth-
er types of switching device may be used. For example,
a switching device of MIM (metal-insulating film-metal)
structure that utilizes a diode, which is a two-terminal
device, may be used.

Industrial Applicability

[0203] The organic electroluminescence device and
the manufacturing method therefor as well as the display
apparatus according to the present invention realize an
organic electroluminescence device excellent in lumi-
nous efficiency and the manufacturing method therefor
as well as a display apparatus using such an organic
electroluminescence device. Therefore, the present in-
vention is useful for application to a display apparatus
which is excellent in display characteristics, and is low in
power consumption.
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Claims

1. Anorganicelectroluminescence device, comprising:

an anode electrode comprising afirst conductive
film which is formed on a substrate and has light
reflectivity, and a second conductive film which
is formed on the first conductive film so as to
cover thefirst conductive film and has light trans-
mittance;

an organic electroluminescence layer which is
formed on the anode electrode; and

a cathode electrode which is formed on the or-
ganic electroluminescence layer and has light
transmittance.

2. Anorganic electroluminescence device, comprising:

an anode electrode comprising a first conductive
film which is formed on a substrate and has light
reflectivity, a second conductive film which is
formed on the first conductive film and has light
transmittance, and a third conductive film which
is partially formed between the first conductive
film and the second conductive film and is elec-
trically connected to each of the first conductive
film and the second conductive film;

an organic electroluminescence layer which is
formed on the anode electrode; and

a cathode electrode which is formed on the or-
ganic electroluminescence layer and has light
transmittance.

The organic electroluminescence device of claim 2,
wherein the third conductive film is formed on a pe-
ripheral edge portion of the first conductive film.

The organic electroluminescence device of claim 2
or claim 3, wherein the second conductive film is
formed so as to cover the first conductive film.

The organic electroluminescence device of any one
of claim 2 to claim 4, wherein the third conductive
film comprises a high-melting point metal.

The organic electroluminescence device of claim 5,
wherein the third conductive film comprises Mo, W,
Ta, Ti, Cr, or an alloy comprising at least any one of
these as a main component.

An organic electroluminescence device, comprising:

a first conductive film which is formed on a sub-
strate and has light reflectivity;

an insulating layer which is formed on the first
conductive film and has light transmittance; an
anode electrode which is formed on the insulat-
ing layer and comprises a second conductive
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film having light transmittance;

an organic electroluminescence layer which is
formed on the anode electrode; and

a cathode electrode which is formed on the or-
ganic electroluminescence layer and has light
transmittance.

The organic electroluminescence device of claim 7,
wherein the insulating layer is formed so as to cover
the first conductive film.

The organic electroluminescence device of claim 7
or claim 8, wherein the first conductive film is formed
so as to be wider than a luminescence region where
the anode electrode and the cathode electrode over-
lap each other.

The organic electroluminescence device of any one
of claim 7 to claim 9, wherein the insulating layer has
a film thickness of 1 wm or more.

The organic electroluminescence device of any one
of claim 7 to claim 10, wherein the insulating layer
has light transmittance of 50% or higher.

The organic electroluminescence device of any one
of claim 1 to claim 11, wherein the first conductive
film is partially formed in a luminescence region
where the anode electrode and the cathode elec-
trode overlap each other.

The organic electroluminescence device of any one
of claim 1 to claim 12, wherein irregularities are
formed on a surface of the substrate or the insulating
layer.

The organic electroluminescence device of any one
of claim 1 to claim 13, wherein the first conductive
film comprises Al, Ag, Nd, Si, Ti, W, Cu, Nb, Ta, C,
or an alloy comprising at least any one of these as
a main component.

The organic electroluminescence device of any one
of claim 1to claim 14, wherein the second conductive
film comprises ITO, 1ZO, or ZnO.

A display apparatus, comprising the organic electro-
luminescence device of any one of claim 1 to claim
15 in the pixel region.

The display apparatus of claim 16, further comprising
a switching device which is formed on the substrate
and controls a driving voltage which is applied to the
organic electroluminescence device.

A manufacturing method for an organic electrolumi-
nescence device, comprising steps of:
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forming, on a substrate, an anode electrode
which comprises a first conductive film having
light reflectivity, and a second conductive film
which is formed on the first conductive film so
as to cover the first conductive film and has light
transmittance;

forming an organic electroluminescence layer
on the first conductive film; and

forming a cathode electrode having light trans-
mittance on the organic electroluminescence
layer.

The manufacturing method for an organic electrolu-
minescence device of claim 18, wherein, at the step
of forming the anode electrode, a third conductive
film which is electrically connected to each of the first
conductive film and the second conductive film is
partially formed on the first conductive film before
the second conductive film is formed.

The manufacturing method for an organic electrolu-
minescence device of claim 19, wherein the step of
forming the anode electrode comprises:

a step of forming the third conductive film on the
first conductive film;

a step of forming a resist film on the third con-
ductive film, and partially varying the film thick-
ness of the resist film;

a step of etching the third conductive film and
the first conductive film, using the resist film of
which the film thickness has been varied, as a
mask;

a step of removing a portion of the resist film that
is thinner in film thickness to form an aperture
part in the resist film; and

a step of etching the third conductive film which
is exposed at the bottom in the aperture part,
using the resist film in which the aperture part
has been formed, as a mask, to partially form
the third conductive film on the first conductive
film.

The manufacturing method for an organic electrolu-
minescence device of claim 20, wherein, at the step
of partially varying the film thickness of the resist film,
an exposure amount of the resist film is partially
changed to vary the film thickness of the resist film.

The manufacturing method for an organic electrolu-
minescence device of any one of claim 19 to claim
21, wherein, at the step of partially forming the third
conductive film, the third conductive film is formed
on a peripheral edge portion of the first conductive
film.

A manufacturing method for a display apparatus,
comprising steps of:
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forming a switching device on a substrate;
forming a first insulating layer on the substrate
on which the switching device is formed; forming
a first conductive film having light reflectivity on
the first insulating layer; forming, on the first in-
sulating layer on which the first conductive film
is formed, a second

insulating layer which has a first aperture part
above an electrode of the switching device and
comprises a photosensitive resin having light
transmittance;

etching the firstinsulating layer using the second
insulating layer as a mask to form a second ap-
erture part which reaches the electrode of the
switching device;

forming, on the second insulating layer, an an-
ode electrode which is electrically connected to
the electrode of the switching device through the
first aperture part and the second aperture part,
and comprises a second conductive film having
light transmittance;

forming an organic electroluminescence layer
on the anode electrode; and

forming a cathode electrode having light trans-
mittance on the organic electroluminescence
layer.



FIG. 1A

FIG. 1B

\\

’\T—.r

24



EP 1742515 A1

FIG. 2A

X

100

<+
o
e e, ——— ] - w—{
lllllllllllllllllllllllll m
< <
0)
i

FIG. 2B

A}

100

102

25



EP 1742515 A1

FIG. 3A

FIG. 3B

FIG. 3C

26



EP 1742515 A1

FIG. 4A

FIG. 4B

P

FIG. 4C

18 20

)

)

(1
12 14

16

27



EP 1742515 A1

>
[ g

e e e A e B A A A L LA S S

T TTI T XA

NN SN

NN

ATITHUIEII TN A A T ALT AR R AR RWY

P)
VI IT OIS T O

g

FIG. 5A

18

12 30 14
32

FIG. 5B

18 20

Xl

)
rw|
1A
10

{ ]
) N
] |
(1
12 14 30

30

32

28



EP 1742515 A1

FIG. 6A
34
L
. \T"ZZ
( \
10
FIG. 6B
\ I ’-V36 3)4 \
'P 422
y }J\
10
FIG. 6C
34 ‘
Bl Y [ ]
( +—36
; < — =
y ( n
22 10
FIG. 6D
3)6 3)6
34
K | [
} — ‘l — \ )
y [ n
22 10

29



EP 1742515 A1

FIG. 7A
30 12 30
L R |
| < -
\ ( {
10
FIG. 7B
30 12 30 o4
) ) ) |
} =N i —_ B
{ < - AN — j
\ ( \
10
FIG. 7C
) L —\ N
— ’ —— —)
‘ ‘ ( U A
30 12 14 30 10

30



EP 1742515 A1

FIG. 8A
32
———
12 30 14
e 10
1 :”{i’\'\\{'(\’%-
RN \\ Ix
Yy L1 2 /
A
M~ YV Iy
‘\20
. S ‘ \
14(42) 18
FIG. 8B
18 20
} /4" — }"a‘& )
= - n
30 12 14 30 10
32
FIG. 8C
18 20
Y ] Y
| Y N\ '
\ (\
14(42) 10

31



EP 1742515 A1

FIG. 9

18 20

FIG. 10

—~—68
58
1—16

66

70 52
)

|
/

W

VRN

A\

/]

|
10

56 64

( l

[
50 48

[

60 54

12

30 14

32

FIG. 11

128

|

114

132

124

102 104 106

|

\
v
‘\;

‘(\

122 116 112 110 118 126 100

|

k

(

(

(

=

32



EP 1742515 A1

FIG. 12A
48
+ L 2 N \
s
| (*
10
FIG. 12B
52
54 g 56
) £ 2 R P ? N \
.’ /) 46
‘ [ A
50 48 10
FIG. 12C
jg 58 2 ¢4 s
“ ) ] F—46

33




EP 1742515 A1

FIG. 13A
\
|
.’
FIG. 13B
62 170 '5\2 6\6 6)8
1AL
i s e
v )
60 54 50 48 56 64 10
FIG. 13C
1)8 2)0 62 7}0 5% 66
L\ \ I\ \\\\\._I/é / \

A R

F——\
N

/ 3
( (
60 54 50 48 56 64 10

34



EP 1742515 A1

FIG. 14 o
_ ~] |
~ N { v
< A\ N
] \
lL IL 7" A
A\ \ (|
76 74 72 10
FIG. 15
10000E o8
e 3 /E'
£ 1000( B
3 3
% 100
=
20
M 10
X T R
0.1 100 1000
Current density (mA/cm?)
FIG. 16 104 106
Z N+
= —

35



EP 1742515 A1

FIG. 17A
72
; L
\ 2 -\
10
FIG. 17B
74
.
1
72 10
FIG. 17C
78 74
—
[
2 10

36



EP 1742515 A1

FIG. 18A

76 74
‘ _ L)
]
72 10

FIG. 18B
7)6 18
g O \)
1
74 72 10

FIG. 18C
76 20 18
_ L) )
# ——
1

37




EP 1742515 A1

FI1G. 19
R

= —
—+—174
\ \ g
~— 80
T —— 58
, 46

\

38



EP 1742515 A1

FIG. 20A
6 52 66
5
J‘\}/'[//\L \.\ll\ N 58
r 4
= T
60 54 50 48 56 64 10
FIG. 20B
6 52 6 8
( \ ‘
j il
L\ N\d T sg
T
B
60 54 50 48 56 64 10
FIG. 20C -
84

F// Jll %‘\—46
| 1 ]

60 54 50 48 56 64 10

39



EP 1742515 A1

FIG. 21A
82 62 52 66
72 { \ (
=Y
~— 80
e 58
/ 1 | ] P\ 4~—46
77 ] [ —\ A
(U 0
60 54 50 48 56 64 10
FIG. 21B
86 82 62 52 66
| A
( j‘ / \)
\ T J \ 172
— ﬁéé EQ —_
A VAR N\ > gg
e ar S W NN [~
/| I L\ T~—46
~+= 7 1 J 1 i\ A
i A 1
7 60 54 50 48 56 64 10
FIG. 21C
74 82 88 62 52 66
) L\} ( ) I
1 /| \
T 74
N Vi
—1~—80
L : — -‘\ SN —+T~—58
] ) [\ T~—46
— 71 7 Y 3
i 1 T
72 60 54 50 48 56 64 10

40



EP 1742515 A1

FIG. 22A
70
—t—
88 90
74 82 52 66
) V]
( /
—+—74
\ E*——72
X —+—280
7 — T 158
/ ] RN +~—46
7  — ] X |
( (0 U1
72 60 54 50 48 56 64 10
FIG. 22B
70
——
88 90
1)8. 2;) 8(2 62 52 66
| \ ———
|
—1—174
\ . \ 'r-~——72
/-AD'\—\\E —~—80
= - T  T—358
/] ) N +~—46
77—  E— Y A\
\ (U U U1
74 72 76 60 5 50 48 56 64 10

41



EP 1742515 A1

International application No.
PCT/JP2004/004415

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER
Int.cl” HO5B33/26

According to International Patent Classification (IPC) or to both national classification and IPC

B. ' FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.cl’” HO5B33/00-28

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho

Kokai Jitsuyo Shinan Koho 1971-2004

1926-1996 ~ Toroku Jitsuyo Shinan Koho
Jitsuyo Shinan Toroku Koho

1994-2004
1996-2004

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

" Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2004-14360 A (Fuji Electric Holdings Co., 1-23
td.), ' .
15 January, 2004 (15.01.04),
Par. No. [0005]
(Family: none)
A JP 2003-123965 A (L.G. Philips LCD Co., Ltd.), 1-23
25 April, 2003 (25.04.03),
Claim 12; Par. No. [0069]
& US 20030067266 A
A .JP 2002-318553 A (Toshiba Corp.), 1-23
30 October, 2002 (30.10.02),
Par. No. [0026]
(Family: none)

Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other means

“p”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
.step when the document is taken alone

s

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
20 July, 2004 (20.07.04)

Date of mailing of the international search report

10 August, 2004 (10.08.04)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2004)

42




EP 1742515 A1

INTERNATIONAL SEARCH REPORT

International application No.

09 February, 1989 (09.02.89), )
Page 2, upper right column, lines 3 to 6
(Family: none)

PCT/JP2004/004415
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2002-8870 A (Sony Corp.), 13
11 January, 2002 (11.01.02),
Par. No. [0026]
(Family: none)
X JP 2002-299057 A (Agilent Technologies Inc.), 7,10-11,
11 October, 2002 (11.10.02), 14-17
Y Fig. 3; Claim 8; Par. No. [0019] - 13
& EP 1244153 A
E,X JP 2004-192876 A (Semiconductor Energy 14-19,22
E,Y Laboratory Co., Ltd.), 13
E,A 08 July, 2004 (08.07.04), 1-12,20-21,
Par. Nos. [0044] to [0046] 23
(Family: none)
Y JP 64-38998 A (Alps Electric Co., Ltd.), 13

Form PCT/ISA/210 (continuation of second sheet) (January 2004)

43




EP 1742515 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« JP 2001085163 A [0010] e JP 11329753 A [0010]

44



THMBW(EF)

[ i (S RIR) A ()

RF(EFR)AGE)

BHBBEKRERN  HHEREMERE

EP1742515A4
EP2004724179

ETREBRA LR

al

EXRABRLE.

HARBEEANROAE) ELRAARLQF.

2011-12-21

2004-03-29

patsnap

[#RI &8 A YAEGASHI HIROYUKI C O FUJITSU PHOTO FILM CO LTD

KREBA YAEGASHI, HIROYUKI, C/O FUJITSU PHOTO FILM CO,LTD

IPCHE& H05B33/26 HO1L27/32 GO9F9/30 HO1L29/786 HO1L51/52 HO5B33/00 HO5B33/28

CPCH¥%k= H05B33/28 HO1L27/3244 HO1L27/3281 HO1L51/5209 HO01L51/5218 HO1L51/5225 HO1L51/5271
HO01L2251/5315 H01L2251/5323

H {20 FF 3R EP1742515B1
EP1742515A1

ShEREEE Espacenet

BEG®) 10

B BERR ARG IELRELEZER10 LA R FR12;FARER16E

QAN NNN

QOO NNNNN NN

BERASBR14 , ZERASER14ERELRFE12 LB E K RER
12,8 BBRNE18 , REMRRER16 L ;FRRBR0ERERIE
BEXBIBEHERE M, At , AUKABRARRM T LBRIKR
AR %1,

Xy

-j)('l

,
V]

OONNNNNNN

L\\\\\\\\z \
12 14 18
16


https://share-analytics.zhihuiya.com/view/e9ddfdab-5eac-4820-a0e9-6a414880ffd7
https://worldwide.espacenet.com/patent/search/family/035056587/publication/EP1742515A4?q=EP1742515A4

