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Description
TECHNICAL FIELD

[0001] The present invention relates to a display ap-
paratus comprising a drive panel including an organic
electroluminescence device (organic EL device) dis-
posed on a substrate for drive and a sealing panel, which
are bonded together with an adhesive layer.

BACKGROUND ART

[0002] In recent years, organic EL displays using an
organic electroluminescence device as an alternative to
liquid crystal displays have become a focus of attention.
The organic EL displays are of a self-luminous type, so
it is considered that the organic EL displays have advan-
tages of a wide viewing angle, low power consumption
and adequate response to high-definition high-speed vid-
eo signals. Therefore, the organic EL displays have been
developed to achieve the practical use thereof.

[0003] A known organic electroluminescence device
includes, for example, a first electrode, an organic layer
having a light-emitting layer, and a second electrode
which are laminated in this order on a substrate for drive.
The organic electroluminescence device are sealed by
the substrate for drive and a substrate for sealing facing
the substrate for drive with an adhesive layer made of,
for example, an ultraviolet cure resin in between (For
example, Japanese Unexamined Patent Application
Publication No. Hei 5-182759, Japanese Unexamined
Patent Application Publication No. Hei 11-40345, Japa-
nese Unexamined Patent Application Publication No. Hei
11-297476, Japanese Unexamined Patent Application
Publication No. 2000-68049 and so on). Further, in order
to prevent the occurrence of a non-light emitting area
(dark spot), the organic electroluminescence device is
typically covered with, for example, an inorganic protec-
tive film (For example, Japanese Unexamined Patent Ap-
plication Publication No. Hei 11-40345, Japanese Unex-
amined Patent Application Publication No. Hei
11-297476, Japanese Unexamined Patent Application
Publication No. 2000-68049, Japanese Patent No.
3170542 and so on). In such an organic electrolumines-
cence device, light generated in the light-emitting layer
may be extracted from the side of the substrate for drive
or the side of the second electrode depending upon the
type of display.

[0004] However, in the organic EL display using such
an organic electroluminescence device, there is a prob-
lem that the reflection of external lightin a wiring electrode
disposed in the organic electroluminescence device and
between the organic electroluminescence devices is
large, thereby resulting in reduced contrast as a display.
Therefore, it has been considered that a color filter or a
reflected-light absorbing film is provided to prevent the
reflection of external light. It has been reported that in
the case of a display of the type which extracts light from
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the side of the substrate for drive, the color filter or the
like is disposed on the substrate for drive, and a layer
made of an ultraviolet cure resin is formed and cured on
the color filter to form the organic electroluminescence
device (Japanese Unexamined Patent Application Pub-
lication No. Hei 11-260562). Moreover, it has been re-
ported that after the organic electroluminescence device
is formed on the substrate for drive, while the organic
electroluminescence device is sealed with the layer
made of an ultraviolet cure resin and a substrate for seal-
ing, a supplementary substrate including the color filter,
etc. is disposed on the side of the substrate for drive, and
a layer made of the ultraviolet cure resin is disposed only
on an edge portion to bond the substrate for drive and
the supplementary substrate together (Japanese Unex-

amined Patent Application Publication No. Hei
11-345688).
[0005] On the other hand, in the case of a display of

the type which extracts light from the side of the second
electrode, the color filter is disposed on the side of the
substrate for sealing which seals the organic electrolu-
minescence device. However, in the display of this type,
the transmittance of ultraviolet radiation with a wave-
length of 430 nm or less through the color filter and the
reflected-light absorbing film to is low, so it is difficult to
cover the organic electroluminescence device and bond
the substrate for sealing with the ultraviolet cure resin,
like the display of the conventional type which extracts
light from the side of the substrate for drive.

[0006] Inview of the foregoing, itis an object to provide
a display apparatus of the type which extracts light from
the side of the second electrode comprising a drive panel
including an organic electroluminescence device and a
sealing panel including a color filter which are easily
bonded together.

[0007] EP-A-O 809 420 discloses a multi-color light
emission apparatus comprising a support substrate, an
organic electroluminescence device disposed on the
substrate, a transparent inorganic oxide substrate ar-
ranged above the organic electroluminescence device,
and a fluorescent layer arranged on transparent inorgan-
ic oxide substrate. The organic electroluminescence de-
vice is sealed by sealing means formed by bonding the
transparent inorganic oxide substrate to the support sub-
strate arranged solely in a peripheral portion of the or-
ganic electroluminescence device.

[0008] Patent Abstracts of Japan vol. 1999, no. 12, 29
October 1999 & JP 11 185955 A disclose a color filter
layer that is provided on a face where a sealing plate is
fixed on a substrate opposed to an organic electrolumi-
nescence structural body. No temporary fixing portion
located along an edge portion of the adhesive layer is
disclosed that is made of an ultraviolet curing material.
[0009] EP-A-1122 794 discloses a semiconductor de-
vice wherein a substrate being provided with necessary
elements for a light emitting device is bonded onto a plas-
tic support having color filters thereon using an adhesive
layer. No temporary fixing portion located along an edge
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portion of the adhesive layer is disclosed that is made of
an ultraviolet curing material.

DISCLOSURE OF THE INVENTION

[0010] A display apparatus according to the invention
comprises: a drive panel including a plurality of organic
electroluminescence devices with a first electrode, one
or more organic layers including a light-emitting layer,
and a second electrode laminated in order on a substrate
for drive, and extracting light generated in the light-emit-
ting layer from the side of the second electrode; a sealing
panel with a color filter disposed on a substrate for seal-
ing, and facing the drive panel on the side of the second
electrode; and an adhesive layer being made of thermo-
setting resin dispossing between the sealing panel and
the drive panel so as to cover the plurality of organic
electroluminescence devices, and the adhesive layer be-
ing cured with at least heat.

[0011] In the display apparatus of the invention, the
color filter is disposed on the substrate for sealing, so
even if external light incident from the sealing panel is
reflected on the organic electroluminescence devices,
etc., the light is prevented from being emitted from the
sealing panel and thereby the contrast can be improved.
Moreover, the adhesive layer is disposed so as to cover
the organic electroluminescence devices, so the organic
electroluminescence devices are securely sealed. Fur-
ther, the adhesive layer is cured with heat, so by the
adhesive layer with excellent and stable adhesive prop-
erties, the drive panel and the sealing panel are easily
bonded together, regardless of the presence or absence
of the color filter.

[0012] The display apparatus according to the inven-
tion further comprises a temporary fixing portion located
in at least a part of an edge portion of the adhesive layer,
said temporary fixing portion being formed so as to strad-
dle between the sealing panel and the drive panel, and
aligns the relative position of the sealing panel with the
drive panel, said temporary fixing portion being made of
an ultraviolet curing resin.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG.1is across sectional view of a display apparatus
according to a first embodiment of the invention;
FIG. 2 is an enlarged cross sectional view of an or-
ganic electroluminescence device in the display ap-
paratus shown in FIG. 1;

FIG. 3is an enlarged cross sectional view of another
organic electroluminescence device in the display
apparatus shown in FIG. 1;

FIG. 4 is a plan view of a color filter in the display
apparatus shown in FIG. 1 viewed from the side of
a drive panel;

FIGs. 5A through 5C are cross sectional views se-
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quentially showing steps of manufacturing the dis-
play apparatus shown in FIG. 1;

FIGs. 6Athrough 6C are cross sectional views show-
ing steps following the step in FIG. 5C;

FIGs. 7A and 7B are cross sectional views showing
steps following the step in FIG. 6C;

FIG. 8 is a cross sectional view showing a step fol-
lowing the step in FIG. 7B; and

FIG. 9is a cross sectional view of a display apparatus
according to a second embodiment of the invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] Preferred embodiments of the invention are de-
scribed in more detail below referring to the accompany-
ing drawings.

[First Embodiment]

[0015] FIG. 1 shows a cross sectional view of a display
apparatus according to a first embodiment of the inven-
tion. The display apparatus is used as an ultra-thin or-
ganic EL color display, etc., and in the display apparatus,
for example, a drive panel 10 and a sealing panel 20
faces each other and the whole facing surfaces thereof
are bonded together with an adhesive layer 30. The drive
panel 10 includes an organic electroluminescence de-
vice 10R emitting red light, an organic electrolumines-
cence device 10G emitting green light and an organic
electroluminescence device 10B emitting blue light dis-
posed in orderin a matrix shape as a whole on a substrate
for drive 11 made of, for example, an insulating material
such as glass.

[0016] Each of the organic electroluminescence devic-
es 10R, 10G and 10B includes, for example, an anode
12 as a first electrode, an insulating layer 13, an organic
layer 14 and a cathode 15 as a second electrode lami-
nated in this order from the side of the substrate for drive
11. The anode 12 and the cathode 15 are shared among
the organic electroluminescence devices 10R, 10G and
10B in the direction orthogonal to each other, and have
a function as wiring to supply a current to the organic
electroluminescence devices 10R, 10G and 10B.
[0017] The anode 12 has a thickness in a laminating
direction (hereinafter simply referred to as thickness) of
approximately 200 nm, for example, and is made of a
metal such as platinum (Pt), gold (Au), silver (Ag), chro-
mium (Cr) or tungsten (W), or an alloy thereof.

[0018] The insulating layer 13 is provided to secure
the insulation between the anode 12 and the cathode 15,
and to accurately form light-emitting areas in the organic
electroluminescence devices 10R, 10G and 10B into de-
sired shapes. The insulating layer 13 has a thickness of
approximately 600 nm, for example, and is made of an
insulating material such as silicon dioxide (SiO,). The
insulating layer 13 includes an aperture portion 13A cor-
responding to the light-emitting area.

[0019] The organic layer 14 has a different structure
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foreach of the organic electroluminescence devices 10R,
10G and 10B. FIG. 2 shows an enlarged view of the or-
ganic layer 14 in the organic electroluminescence devic-
es 10R and 10G. In the organic electroluminescence de-
vices 10R and 10G, the organic layer 14 includes a hole
injection layer 14A, a hole transport layer 14B and a light-
emitting layer 14C, each of which is made of an organic
material, laminated in this order from the side of the an-
ode 12. The hole injection layer 14A and the hole trans-
port layer 14B are provided to improve the hole injection
efficiency into the light-emitting layer 14C. The light-emit-
ting layer 14C emits light by the injection of current, and
emits light in an area corresponding to the aperture por-
tion 13A of the insulating layer 13.

[0020] Inthe organicelectroluminescence device 10R,
the hole injection layer 14A has a thickness of, for exam-
ple, approximately 30 nm, and is made of 4,4’,4"-tris(3-
methylphenylphenylamino)triphenylamine (MTDATA).
The hole transport layer 14B has a thickness of, for ex-
ample, approximately 30 nm, and is made of bis[(N-naph-
thyl)-N-phenyl]benzidine (a-NPD). The light-emitting lay-
er 14C has a thickness of, for example, approximately
40 nm, and is made of a 8-quinolinol aluminum complex
(Alq) blended with 2% by volume of 4-dicyanomethylene-
6-(p-dimethylaminostyryl)-2-methyl-4H-pyran (DCM).
[0021] Intheorganicelectroluminescence device 10G,
the hole injection layer 14A and the hole transport layer
14B are made of the same materials as those in the or-
ganic electroluminescence device 10R. The hole trans-
port layer 14A has a thickness of, for example, approxi-
mately 30 nm, and the hole transport layer 14B has a
thickness, for example, approximately 20 nm. The light-
emitting layer 14C has a thickness of, for example, ap-
proximately 50 nm, and is made of a 8-quinolinol alumi-
num complex (Alq).

[0022] FIG. 3 shows an enlarged view of the organic
layer 14 in the organic electroluminescence device 10B.
In the organic electroluminescence device 10B, the or-
ganic layer 14 includes the hole injection layer 14A, the
hole transport layer 14B, the light-emitting layer 14C and
an electron transport layer 14D, each of which is made
of an organic material, laminated in this order from the
side of the anode 12. The electron transport layer 14D
is provided to improve the electron injection efficiency
into the light-emitting layer 14C.

[0023] Inthe organic electroluminescence device 10B,
the hole injection layer 14A and the hole transport layer
14B are made of the same materials as those in the or-
ganic electroluminescence devices 10R and 10G. The
hole transport layer 14A has a thickness of, for example,
approximately 30 nm, and the hole transport layer 14B
has a thickness of, for example, approximately 30 nm.
The light-emitting layer 14C has a thickness of, for ex-
ample, approximately 15 nm, and is made of bathocu-
proin (BCP). The electron transportlayer 14D has a thick-
ness of, for example, approximately 30 nm, and is made
of Alg.

[0024] As shown in FIGs. 2 and 3, the cathode 15 in-

10

15

20

25

30

35

40

45

50

55

cludes a semi-transparent electrode 15A having semi-
transparency for light generated in the light-emitting layer
14C, and a transparent electrode having transmittance
for the light generated in the light-emitting layer 14C,
which are laminated in this order from the side of the
organic layer 14. Thereby, the drive panel 10 extracts
the light generated in the light-emitting layer 14C from
the side of the cathode 15 as shown by arrows with
dashed lines in FIGs. 1 through 3.

[0025] The semi-transparent electrode 15A has a
thickness of, for example, approximately 10 nm, and is
made of an alloy of magnesium (Mg) and silver (MgAg
alloy). The semi-transparent electrode 15A is provided
to reflect the light generated in the light-emitting layer
14C between the anode 12 and the semi-transparent
electrode 15A. In other words, the semi-transparent elec-
trode 15A and the anode 12 constitute a resonant portion
in a resonator which resonates the light generated in the
light-emitting layer 14C. It is preferable that such a res-
onator is constituted, because the light generated in the
light-emitting layer 14C causes multiple interference to
function as a kind of narrow-band filter, and thereby the
half-value width of the spectrum of extracted light is re-
duced and color purity is improved. Further, it is prefer-
able because external lightincident from the sealing pan-
el 20 can be attenuated by the multiple interference, and
the reflectance of the external light on the organic elec-
troluminescence devices 10R, 10G and 10B can become
extremely small by a combination of a color filter 22 (refer
to FIG. 1) to be described later.

[0026] For that purpose, it is preferable to match the
peak wavelength of the narrow-band filter and the peak
wavelength of the spectrum of light desired to be extract-
ed. In other words, assuming that the phase shift of re-
flected light generated in the anode 12 and the semi-
transparent electrode 15A is @ (rad), the optical distance
between the anode 12 and the semi-transparent elec-
trode 15Ais L, and the peak wavelength of the spectrum
of light desired to be extracted from the side of the cath-
ode 15 is A, the optical distance L preferably satisfies a
mathematical formula 1, and in fact, the optical distance
L is preferably selected to be a positive minimum value
satisfying the mathematical formula 1. Further, in the
mathematical formula 1, the units of L and A may be the
same, for example, "nm".

2L/A+®/2n =q (q is an integer)

[0027] The transparent electrode 15B is provided to
reduce the electrical resistance of the semi-transparent
electrode 15A, and is made of an electrically conductive
material having sufficient translucency to the light gen-
erated in the light-emitting layer 14C. As the material of
the transparent electrode 15B, for example, a compound
including indium, zinc (Zn) and oxygen is preferable, be-
cause the compound can obtain good electrical conduc-
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tivity even if film formation is carried out at ambient tem-
perature. It is preferable that the thickness of the trans-
parent electrode 15B is, for example, approximately 200
nm.

[0028] As showninFIG. 1, the sealing panel 20 is dis-
posed on the side of the cathode 15 of the drive panel
10, and includes a substrate for sealing 21 to seal the
organic electroluminescence devices 10R, 10G and 10B
together with an adhesive layer 30. The substrate for
sealing 21 is made of a material transparent to light gen-
erated in the organic electroluminescence device 10R,
10G and 10B, such as glass, In the substrate for sealing
21, for example, the color filter 22 and a reflected-light
absorbingfilm 23 as a black matrix are disposed to extract
the light generated in the organic electroluminescence
devices 10R, 10G and 10B, and to absorb external light
reflected on the electroluminescence devices 10R, 10G
and 10B as well as the anode 12 and the cathode 15
which are positioned in between as wiring, so that the
contrast is improved.

[0029] The colorfilter 22 and the reflected-light absorb-
ing film 23 may be disposed on either side of the substrate
for sealing 21, but preferably they are disposed on the
side facing the drive panel 10, because the color filter 22
and the reflected-light absorbing film 23 are not exposed
to the surface and can be protected by the adhesive layer
30. The color filter 22 includes a red filter 22R, a green
filter 22G and blue filter 22B which are disposed corre-
sponding to the organic electroluminescence devices
10R, 10G and 10B, respectively.

[0030] FIG. 4 shows a plan view of the color filter 22
viewed from the side of the drive panel 10. Further, in
FIG. 4, in order to easily identify the red filter 22R, the
green filter 22G and the blue filter 22B, the red filter 22R,
the green filter 22G and the blue filter 22B are indicated
with vertical lines, oblique lines and horizontal lines, re-
spectively.

[0031] The red filter 22R, the green filter 22G and the
blue filter 22B each have, for example, a rectangular
shape, and are formed with no space in between. The
red filter 22R, the green filter 22G and the blue filter 22B
each are made of a resin mixed with pigments, and by
the selection of the pigments, the light transmittance in
a targeted wavelength of red, green or blue is adjusted
to be higher, and the lighttransmittance in the otherwave-
lengths is adjusted to be lower.

[0032] As shown in FIGs. 1 and 4, the reflected-light
absorbing film 23 is disposed along the boundaries
among the red filter 22R, the green filter 22G and the
blue filter 22B. The reflected-light absorbing film 23 is
made of a black resin film containing, for example, a black
colorant with an optical density of 1 or more, or a thin film
filter using the interference of a thin film. More preferably,
the reflected-light absorbing film 23 is made of the black
resin film, because the reflected-light absorbing film 23
can be easily formed at low cost. The thin film filter is
made of a laminate including one or more layers of thin
films of, for example, metal, a metal nitride or a metal
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oxide so as to attenuate light by the use of the interference
of the thin films. A laminate of chromium and chromium
oxide (Ill) (Cr,O3) in alternate order is taken as a specific
example of the thin film filter.

[0033] As showninFIG. 1, the adhesive layer 30 cov-
ers the whole surface of the drive panel 10 on the side
where the organic electroluminescence devices 10R,
10G and 10B are disposed so as to more effectively pre-
vent corrosion and damage of the organic electrolumi-
nescence devices 10R, 10G and 10B. The adhesive layer
30 is cured with at least heat. In other words, at least a
part of the adhesive layer 30, more specifically at least
a portion of the adhesive layer 30 covering the organic
electroluminescence devices 10R, 10G and 10B is a por-
tion 30B cured with heat. The portion 30B cured with heat
is made of, for example, a thermosetting resin such as a
phenol resin, a melanin resin, an unsaturated polyester
resin, an epoxy resin, a silicon resin, a polyurethane resin
or the like.

[0034] A temporary fixing portion 30A is formed in a
part of an edge portion of the adhesive layer 30. The
temporary fixing portion 30A is made of, for example, an
ultraviolet cure resin, and is formed so as to straddle be-
tween the sealing panel 20 and the drive panel 10. The
temporary fixing portion 30A is provided to align the rel-
ative position of the sealing panel 20 with the drive panel
10.

[0035] The display apparatus can be manufactured
through, for example, the following steps.

[0036] FIGs. 5A through 7B show a method of manu-
facturing the display apparatus step by step. First, as
shown in FIG. 5A, the reflected-light absorbing film 23
made of the above-described material is formed on the
substrate for sealing 21 made of the above-described
material, and then is patterned into the shape shown in
FIG. 4. Next, as shown in FIG. 5B, the material of the red
filter 22R is coated on the substrate for sealing 21 through
a spin coat method or the like, and then the material of
the red filter 22R is patterned and fired through photoli-
thography to form the red filter 22R. It is preferable that
an edge portion of the red filter 22R covers the reflected-
light absorbing film 23 during patterning, because it is
difficult to pattern the red filter 22R with high accuracy
so as not to cover the reflected-light absorbing film 23,
and a portion overlaid on the reflected-light absorbing
film 23 does not affect the display of an image. Then, as
shown in FIG. 5C, like the red filter 22R, the blue filter
22B and the green filter 22G are formed in order. There-
by, the sealing panel 20 is formed.

[0037] Further, as shown in FIG. 6A, for example, a
plurality of anodes 12 made of the above-described ma-
terial are formed in parallel on the substrate for drive 11
made of the above-described material through, for ex-
ample, direct current sputtering. Then, the insulating lay-
er 13 of the above-described thickness is formed on the
anodes 12 through, for example, CVD (chemical vapor
deposition), and a portion of the insulating layer 13 cor-
responding to a light-emitting area is selectively removed
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through lithography to form the aperture portion 13A.
[0038] Next, as shown in FIG. 6B, corresponding to
the aperture portion 13A of the insulating layer 13, the
hole injection layer 14A, the hole transport layer 14B, the
light-emitting layer 14C and the electron transport layer
14D, each of which is made of the above-described ma-
terial and has the above-described thickness, are formed
in order by the use of an area mask (not shown) through,
forexample, vapor deposition. At this time, the area mask
is changed depending upon the organic electrolumines-
cence devices 10R, 10G and 10B to form the layers. Fur-
ther, it is difficult to carry out vapor deposition only on the
aperture portion 13A with high accuracy, so it is prefer-
able that each layer is formed so as to cover the whole
aperture portion 13A and slightly cover the edge of the
insulating layer 13. After forming the organic layer 14, a
plurality of semi-transparent electrodes 15A which have
the above-described thickness and are made of the
above-described material are formed in parallel in the
direction perpendicular to the anodes 12 by the use of
the area mask (not shown) through, for example, vapor
deposition. After that, on the semi-transparent electrodes
15A, the transparent electrodes 15B are formed through,
for example, direct current sputtering by the use of the
same area mask used when the semi-transparent elec-
trodes 15A are formed. Thereby, the drive panel 10 is
formed.

[0039] After forming the sealing panel 20 and the drive
panel 10, as shown in FIG. 6C, for example, a thermo-
setting resin is coated on a surface of the substrate for
drive 11 where the organic electroluminescence devices
10R, 10G and 10B are formed so as to form the portion
30B cured with heat in the adhesive layer 30. The step
of coating may be carried out through, for example, dis-
charging the resin from a slit nozzle type dispenser, roll
coating or screen printing. For the portion 30B cured with
heat in the adhesive layer 30, one coating liquid or a
combination of two coating liquids is used for curing. Fur-
ther, in the case of a combination of two or more coating
liquids, the coating liquids may be coated at the same
time or separately in any order. When coating the coating
liquids at the same time, a mixture of the coating liquids
may be coated, or the coating liquids may be coated at
the same time so as to be mixed. When coating the coat-
ing liquids separately, after the coating liquids are coated
in order, the liquids may be mixed by, for example, the
application of pressure caused by bonding the sealing
panel 20 and the drive panel 10 together.

[0040] Next, as shown in FIG. 7A, the drive panel 10
and the sealing panel 20 are bonded together with the
adhesive layer 30 in between. At this time, it is preferable
that a surface of the sealing panel 20 on the side where
the color filter 22 and the reflected-light absorbing film
23 are formed is disposed so as to face the drive panel
10. Further, it is preferable not to enter air bubbles into
the adhesive layer 30.

[0041] Then, as shown in FIG. 7B, for example, the
sealing panel 20 is moved in a direction indicated with
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an arrow to align the relative position between the sealing
panel 20 and the drive panel 10. In other words, the po-
sitions of the organic electroluminescence devices 10R,
10G and 10B and the color filter 22 are aligned. At this
time, the adhesive layer 30 is not yet cured, so the relative
position between the sealing panel 20 and the drive panel
10 can be moved approximately a few hundred um. The
relative position between the sealing panel 20 and the
drive panel 10 is aligned to temporarily fix the sealing
panel 20. For example, an ultraviolet cure resin is coated
on atleast a part of the edge portion of the adhesive layer
30 so as to straddle between the sealing panel 20 and
the drive panel 10, and the ultraviolet radiation UV is ap-
plied from the side of the sealing panel 20 to cure the
ultraviolet cure resin, thereby the temporary fixing portion
30A is formed so as to be capable of temporarily fixing
the sealing panel 20.

[0042] Finally, as shown in FIG. 8, the adhesive layer
30 is heated to an appropriate temperature to be cured,
and thereby the drive panel 10 and the sealing panel 20
are bonded together. The curing temperature can be ap-
propriately determined depending upon the heating time,
such as 80°C for a heating time of 2 hours and 60°C for
a heating time of 4 hours. Thus, the display apparatus
shown in FIGs. 1 through 4 is completed.

[0043] Inthe display apparatus manufactured through
the above steps, when a predetermined voltage is ap-
plied between the anode 12 and the cathode 15, a current
is injected into the light-emitting layer 14C, and holes and
electrons are bonded again to emit light mainly in an in-
terface on the light-emitting layer 14C. The light is reflect-
ed several times between the anode 12 and the semi-
transparent electrode 15A, and passes through the cath-
ode 15, the adhesive layer 30, the color filter 22 and the
substrate for sealing 21 to be extracted from the side of
sealing panel 20. In the embodiment, as the color filter
22 and the reflected-light absorbing film 23 are disposed
on the sealing panel 20, external light incident from the
sealing panel 20 is prevented from being reflected on the
organic electroluminescence devices 10R, 10G and 10B
and then being emitted from the sealing panel 20, thereby
the contrast can be improved.

[0044] Moreover, in the embodiment, in each of the
organic electroluminescence devices 10R, 10G and 10B,
the resonator including the semi-transparent electrode
15A and the anode 12 as a resonant portion is constitut-
ed, so by multiple interference, the half-value width of
the spectrum of extracted light can be reduced, and color
purity can be improved, as well as external light is atten-
uated, and the reflectance of the external light is reduced
by a combination of the color filter 22. In other word, the
contrast can be further improved.

[0045] Thus, according to the embodiment, the color
filter 22 is disposed on the substrate for sealing 21, and
the sealing panel 20 and the drive panel 10 are bonded
together with the adhesive layer 30 disposed so as to
cover the organic electroluminescence devices 10R,
10G and 10B, so external light incident from the sealing
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panel 20 can be prevented from being reflected on the
organic electroluminescence devices 10R, 10G, 10B and
so on, and then being emitted from the sealing panel 20.
Therefore, the contrast can be improved. Moreover, the
adhesive layer 30 can securely seal the organic electro-
luminescence devices 10R, 10G and 10B, so the organic
electroluminescence devices 10R, 10G and 10B can be
effectively prevented from corrosion and damage. Fur-
ther, the adhesive layer 30 is cured with heat, so the drive
panel 10 and the sealing panel 20 are easily bonded to-
gether with the adhesive layer 30 having excellent and
stable adhesive properties, regardless of the presence
or the absence of the color filter 22.

[0046] Still further, the temporary fixing portion 30A is
formed in a part of the edge portion of the adhesive layer
30 to align the relative position of the sealing panel 20
with the drive panel 10, so more accurate alignment can
be carried out. In addition, the temporary fixing portion
30A is made of an ultraviolet cure resin, so the temporary
fixing portion 30A can be cured at a lower temperature
for a shorter time. Thereby, temporary fixation can be
carried out with ease and accuracy.

[0047] Moreover, when each of the organic electrolu-
minescence devices 10R, 10G and 10B have the reso-
nator including the semi-transparent electrode 15A and
the anode 12 as a resonant portion, multiple interference
of light generated in the light-emitting layer 14C arises
to function as a kind of narrow-band filter, so the half-
value width of the spectrum of extracted light can be re-
duced, and color purity can be improved. Further, exter-
nal light incident from the sealing panel 20 can be atten-
uated by the multiple interference, so by a combination
of the color filter 22, the reflectance of the external light
on the organic electroluminescence devices 10R, 10G
and 10B can become extremely small. Therefore, the
contrast can be further improved.

[Second Embodiment]

[0048] FIG. 9 shows a display apparatus according to
a second embodiment of the invention. The display ap-
paratus is equivalent to the display apparatus described
in the first embodiment except that an antireflective film
24 is disposed on a surface of the substrate for sealing
21 on the opposite side of the drive panel 10. Therefore,
like components are denoted by like numerals as of the
first embodiment and will not be further explained.
[0049] The antireflective film 24 is provided to prevent
surface reflection of external light on the substrate for
sealing 21. When the substrate for sealing 21 is made
of, for example, glass, the surface reflection thereof is
approximately 4%, because when the reflection of the
external light inside the display apparatus is inhibited by
the color filter 22, the reflected-light absorbing film 23
and so on, the surface reflection on the substrate for seal-
ing 21 is not negligible.

[0050] The antireflective film 24 is preferably made of
athinfilmfilterincluding a laminate of, forexample, silicon
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oxide (SiO,), and titanium oxide (TiO,) or niobium oxide
(Nb2Os).

[0051] Thus, according to the embodiment, in addition
to effects described in the first embodiment, as the antire-
flective film 24 is disposed on the substrate for sealing
21, the surface reflection of the external light on the sub-
strate for sealing 21 can be reduced, thereby the contrast
can be further improved. Incidentally, as of the above
first embodiment, the adhesive layer 30 is cured with
heat, and the second embodiment provides the effects
equal to those of the above first embodiment.

[0052] The present invention is described referring to
the preferred embodiments. However, the invention is
not limited to the embodiments, and is applicable to var-
ious modifications. For example, in the above embodi-
ments, although the case that the color filter 22 and the
reflected-light absorbing film 23 are disposed on the sub-
strate for sealing 21 is described, the reflected-light ab-
sorbing film 23 may or may not be disposed as required.
[0053] Moreover, in the above embodiments, the ad-
hesive layer 30 is disposed on the whole surface of the
drive panel 10, but the adhesive layer 30 may be dis-
posed to cover at least the organic electroluminescence
devices 10R, 10G and 10B. Further, in the above em-
bodiments, the temporary fixing portion 30A is disposed
in a part of the edge portion of the adhesive layer 30, but
the temporary fixing portion 30A may be disposed on, for
example, the whole edge portion of the adhesive layer
30 so as to surround the adhesive layer 30.

[0054] In addition, in the above embodiments, the
structures of the organic electroluminescence devices
10R, 10G and 10B are described referring to specific
components. However, the organic electroluminescence
devices 10R, 10G and 10B may not include all layers
such as the insulating layer 13 or the transparent elec-
trode 15B, or may further include any other layers. The
invention is applicable to the case where the semi-trans-
parent electrode 15A is not included, although as de-
scribed in the above embodiments, the resonator with
the semi-transparent electrode 15A and the anode 12 as
a resonance portion is preferably included, because the
reflectance of the external light on the organic electrolu-
minescence devices 10R, 10G and 10B can be further
reduced, and thereby the contrast can be further im-
proved.

[0055] Still further, in the above embodiments, the first
electrode is the anode, and the second electrode is the
cathode, but the first electrode may be the cathode and
the second electrode may be the anode. In this case,
light is extracted from the side of the anode, and the an-
ode is made of a semi-transparent electrode, a transpar-
ent electrode or the like.

[0056] Moreover, in the above embodiments, the ma-
terial of the organic layer 14 is changed so as to emit red,
green or blue light, however, the invention is applicable
to a display apparatus which emits these light by a com-
bination of color changing mediams (CCM) or a combi-
nation of color filters.
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[0057] As described above, according to the display
apparatus of the invention, the drive substrate including
the organic electroluminescence devices and the sub-
strate for sealing including the color filter are bonded to-
gether with at least the adhesive layer which is cured with
heat, so by the adhesive layer having excellentand stable
adhesive properties, the drive panel and the sealing pan-
el can be easily bonded together, and thereby, the display
apparatus of the type that light is extracted from the side
of the second electrode can be easily implemented.
[0058] More specifically, according to the display ap-
paratus of an aspect of the invention, the temporary fixing
portion is formed in at least a part of the edge portion of
the adhesive layer so as to straddle between the sealing
panel and the drive panel, and aligns the relative position
of the sealing panel with the drive panel, so more accu-
rate alignment can be carried out.

[0059] Moreover, according to the display apparatus
of another aspect of the invention, the temporary fixing
portion is made of an ultraviolet cure resin, so the tem-
porary fixing portion can be cured at a lower temperature
for a shorter time, thereby temporary fixation can be car-
ried out with ease and accuracy.

[0060] In addition, according to the display apparatus
of still another aspect of the invention, the antireflective
film is disposed on the substrate for sealing, so the sur-
face reflection of the external light on the substrate for
sealing can be reduced, and thereby the contrast can be
further improved.

[0061] Further, according to the display apparatus of
a further aspect of the invention, the semi-transparent
electrode and the first electrode constitute a resonant
portion of the resonator, so the multiple interference of
light generated in the light-emitting layer arises to func-
tion as a kind of narrow band filter. Thereby, the half-
value width of the spectrum of extracted light can be re-
duced, and color purity can be improved. In addition, the
external light incident from the sealing panel can be at-
tenuated by the multiple interference, and by a combina-
tion of the color filter, the reflectance of the external light
on the organic electroluminescence devices can become
extremely small. Therefore, the contrast can be further
improved.

[0062] Obviously many modifications and variations of
the presentinvention are possible in the light of the above
teachings. Itis therefore to be understood that within the
scope of the appended claims the invention may be prac-
ticed otherwise than as specifically described,

Claims

1. A display apparatus, comprising:
adrive panelincluding a plurality of organic elec-
troluminescence devices with a first electrode,

one or more organic layers including a light-emit-
ting layer, and a second electrode laminated on
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a substrate, wherein light generated in the light-
emitting layer is extracted from the side of the
second electrode:

a sealing panel with a color filter disposed
on a substrate, and facing the drive panel
on the side of the second electrode;

an adhesive layer disposed between the
sealing panel and the drive panel so as to
cover the plurality of organic electrolumi-
nescence devices, the adhesive layer being
made of thermosetting resin; and
atemporary fixing portion located in at least
a part of an edge portion of the adhesive
layer, said temporary fixing portion being
formed so as to straddle between the seal-
ing panel and the drive panel, and aligns
the relative position of the sealing panel with
the drive panel, said temporary fixing por-
tion being made of an ultraviolet curing res-
in.

The display apparatus according to claim 1, wherein
the adhesive layer is made of only one coating liquid
or a combination of two or more coating liquids for
curing.

The display apparatus according to claim 2. wherein
the combination of two or more coating liquids is
mixed through coating at the same time.

The display apparatus according to claim 3. wherein
the combination of two or more coating liquids is
mixed through separately coating the coating liquids
in order, then applying a pressure thereto.

The display apparatus according to claim 1, wherein
the color filter includes a red filter, a green filter and
a blue filter, and is disposed on the side of the sub-
strate for sealing facing the drive panel.

The display apparatus according to claim 1, wherein
the sealing panel includes a reflected-light absorbing
film on the substrate for sealing.

The display apparatus according to claim 6, wherein
the reflected-light absorbing film made of a black res-
in film with an optical density of 1 or more, or a thin
film filter using the interference of a thin film.

The display apparatus according to claim 6, wherein
the reflected-light absorbing film is disposed on the
side of the substrate for sealing facing the drive pan-
el.

The display apparatus according to claim 1, wherein
the sealing panel includes an antireflective film dis-
posed on the side of the substrate for sealing oppo-
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site to the drive panel.

The display apparatus according to claim 1, wherein
the second electrode includes a semi-transparent
electrode having semi-transparency for light gener-
ated in the light-emitting layer, and the semi-trans-
parent electrode and the first electrode constitute a
resonant portion of a resonator resonating the light
generated in the light-emitting layer.

A method for manufacturing a display device com-
prising the steps of:

forming a drive panel including a substrate and
a plurality of organic electroluminescence de-
vices on the substrate, each organic electrolu-
minescence device having a first electrode, one
or more organic layers including a light-emitting
layer, and a second electrode;

forming a sealing panel including a color, filter;
providing an adhesive portion of a thermosetting
resin on the drive panel so as to cover the plu-
rality of organic electroluminescence devices;
disposing the sealing panel so as to face the
drive panel with the adhesive portion therebe-
tween;

aligning the relative position of the sealing panel
and the drive panel;

providing a temporary fixing portion of ultraviolet
curing resin along an edge portion of the adhe-
sive portion;

curing the temporary fixing portion by applying
ultraviolet rays before curing the adhesive por-
tion; and

curing the adhesive portion by applying heat.

The method according to claim 11, wherein the tem-
porary fixing portion is cured by applying ultraviolet
rays from the side of the sealing panel.

Patentanspriiche

1.

Anzeigevorrichtung mit:

einer Steuerscheibe mit einer Vielzahl von or-
ganischen Elektrolumineszenzeinheiten mit ei-
ner ersten Elektrode, einer oder mehreren or-
ganischen Schichten mit einer Licht emittieren-
den Schicht, sowie einer zweiten Elektrode, mit
der ein Substrat beschichtet ist, wobei in der
Licht emittierenden Schicht erzeugtes Licht auf
der Seite der zweiten Elektrode gewonnen wird;
einer Versiegelungsscheibe mit einem Farbfil-
ter, der auf einem Substrat angeordnet ist und
der Steuerscheibe auf der Seite der zweiten
Elektrode gegeniberliegt;

einer Haftschicht, die zwischen der Versiege-
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lungsscheibe und der Steuerscheibe angeord-
net ist, so dass die Vielzahl von organischen
Elektrolumineszenzeinheiten bedeckt ist, wobei
die Haftschicht aus einem warmehartenden
Harz besteht; und

einem provisorischen Fixierbereich, der in we-
nigstens einem Teil eines Randbereiches der
Haftschicht angeordnet ist, wobei der provisori-
sche Fixierbereich so ausgebildet ist, dass er
zwischen der Versiegelungsscheibe und der
Steuerscheibe liegt und die Relativposition der
Versiegelungsscheibe an der Steuerscheibe
ausrichtet, wobei der provisorische Fixierbe-
reich aus einem UV-hartenden Harz besteht.

Anzeigevorrichtung nach Anspruch 1, wobei die
Haftschicht aus lediglich einer Beschichtungsflis-
sigkeit oder einer Kombination aus zwei oder meh-
reren Beschichtungsflissigkeiten zum Aushéarten
besteht.

Anzeigevorrichtung nach Anspruch 2, wobei die
Kombination aus zwei oder mehreren Beschich-
tungsflussigkeiten durch ein gleichzeitiges Be-
schichten durchmischt wird.

Anzeigevorrichtung nach Anspruch 3, wobei die
Kombination aus zwei oder mehreren Beschich-
tungsfliissigkeiten durch ein separates, aufeinander
folgendes Beschichten mit den Beschichtungsflis-
sigkeiten und einem anschlieenden Aufbringen ei-
nes Drucks durchmischt wird.

Anzeigevorrichtung nach Anspruch 1, wobei der
Farbfilter einen Roffilter, einen Grinfilter und einen
Blaufilter aufweist und auf der Seite des Substrats
zum Versiegeln angeordnet ist, die der Steuerschei-
be zugewandt ist.

Anzeigevorrichtung nach Anspruch 1, wobei die Ver-
siegelungsscheibe einen reflektiertes Licht absor-
bierenden Film auf dem Substrat zum Versiegeln
aufweist.

Anzeigevorrichtung nach Anspruch 6, wobei der re-
flektiertes Licht absorbierende Film aus einem
schwarzem Harzfilm mit einer optischen Dichte von
1 oder hdher oder aus einem die Interferenz einer
Diinnschicht ausnutzenden Duinnschichtfilter be-
steht.

Anzeigevorrichtung nach Anspruch 6, wobei der re-
flektiertes Licht absorbierende Film auf der Seite des
Substrats zum Versiegeln angeordnet ist, die der
Steuerscheibe zugewandt ist.

Anzeigevorrichtung nach Anspruch 1, wobei die Ver-
siegelungsscheibe einen Antireflexfilm aufweist, der
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auf der Seite des Substrats zum Versiegeln ange-
ordnet ist, die der Steuerscheibe gegeniiberliegt.

Anzeigevorrichtung nach Anspruch 1, wobei die
zweite Elektrode eine teilweise transparente Elek-
trode aufweist, die eine teilweise Transparenz fiir in
der Licht emittierenden Schicht erzeugtes Licht auf-
weist, und die teilweise transparente Elektrode und
die erste Elektrode einen Resonanzbereich eines
Resonators bilden, der mit dem in der Licht emittie-
renden Schicht erzeugten Licht in Resonanz ist.

Verfahren zum Herstellen einer Anzeigevorrichtung
mit den folgenden Schritten:

Herstellen einer Steuerscheibe mit einem Sub-
strat und einer Vielzahl von organischen Elek-
trolumineszenzeinheiten auf dem Substrat, wo-
bei jede organische Elektrolumineszenzeinheit
eine erste Elektrode, eine oder mehrere organi-
sche Schichten mit einer Licht emittierenden
Schicht, sowie eine zweite Elektrode aufweist;
Herstellen einer Versiegelungsscheibe mit ei-
nem Farbfilter;

Bereitstellen eines Haftbereichs aus einem war-
mehartenden Harz auf der Steuerscheibe, so
dass die Vielzahl von organischen Elektrolumi-
neszenzeinheiten bedeckt ist;

Anordnen der Versiegelungsscheibe, so dass
sie der Steuerscheibe gegeniberliegt, wobei
der Haftbereich dazwischen liegt;

Ausrichten der Relativposition der Versiege-
lungsscheibe und der Steuerscheibe;
Bereitstellen eines provisorischen Fixierbe-
reichs aus UV-hartendem Harz entlang eines
Randbereichs des Haftbereichs;

Ausharten des provisorischen Fixierbereichs
durch Anwenden einer UV-Strahlung vor einem
Aushérten des Haftbereiches; und

Aushérten des Haftbereiches durch Anwenden
von Hitze.

Verfahren nach Anspruch 11, wobei der provisori-
sche Fixierbereich ausgehartet wird, indem eine UV-
Strahlung von der Seite der Versiegelungsscheibe
abgegeben wird.

Revendications

1.

Dispositif d’affichage, comprenant :

un panneau d’attaque comprenant une pluralité
de dispositifs électroluminescents organiques
comportant une premiére électrode, une ou plu-
sieurs couches organiques comprenant une
couche d’émission de lumiére, et une deuxiéme
électrode stratifiée sur un substrat, ot la lumiére
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générée dans la couche d’émission de lumiere
est extraite du c6té de la deuxieme électrode,
un panneau de scellement comportant un filtre
de couleur disposé sur un substrat, et faisant
face au panneau d’attaque sur le coté de la
deuxiéme électrode,

une couche adhésive disposée entre le pan-
neau de scellement et le panneau d’attaque de
maniére a recouvrir la pluralité de dispositifs
d’électroluminescence organiques, la couche
adhésive étant constituée de résine thermodur-
cissable, et

une partie de fixation temporaire située dans au
moins une partie d’une partie de bordure de la
couche adhésive, ladite partie de fixation tem-
poraire étant formée de maniere a étre a cheval
entre le panneau de scellement et le panneau
d’'attaque et aligne la position relative du pan-
neau de scellement avec le panneau d’attaque,
ladite partie de fixation temporaire étant faite
d’une résine polymérisant aux ultraviolets.

Dispositif d’affichage selon la revendication 1, dans
lequel la couche adhésive est faite de seulement un
liquide de revétement ou d’'une combinaison de deux
ou plusieurs liquides de revétement pour la polymé-
risation.

Dispositif d’affichage selon la revendication 2, dans
lequel la combinaison de deux liquides de revéte-
mentou plus estmélangée par le biais du revétement
en méme temps.

Dispositif d’affichage selon la revendication 3, dans
lequel la combinaison de deux liquides de revéte-
ment ou plus est mélangée par le biais d’'un dépét
séparé des liquides de revétement dans I'ordre, puis
en appliquant une pression a ceux-ci.

Dispositif d’affichage selon la revendication 1, dans
lequel le filtre de couleur comprend un filtre rouge,
un filire vert et un filire bleu, et est disposé sur le
c6té du substrat pour un scellement au panneau d’at-
taque en face de celui-ci.

Dispositif d’affichage selon la revendication 1, dans
lequel le panneau de scellement comprend un film
d’absorption de lumiere réfléchie sur le substrat pour
le scellement.

Dispositif d’affichage selon la revendication 6, dans
lequel le film d’absorption de lumiére réfléchie est
fait d’'un film de résine noir ayant une densité optique
de 1 ou plus, ou est un filire a film mince utilisant
l'interférence d’'un film mince.

Dispositif d’affichage selon la revendication 6, dans
lequel le film d’absorption de lumiere réfléchie est
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disposé sur le c6té du substrat pour un scellement
au panneau d’attaque en face de celui-ci.

Dispositif d’affichage selon la revendication 1, dans
lequel le panneau de scellement comprend un film
antiréfléchissant disposé surle c6té du substrat pour
un scellement opposé au panneau d’attaque.

Dispositif d’affichage selon la revendication 1, dans
lequel la deuxiéme électrode comprend une électro-
de semi-transparente présentant une semi-transpa-
rence pour la lumiére générée dans la couche
d’émission de lumiére, et I'électrode semi-transpa-
rente et la premiére électrode constituent une partie
résonante d’un résonateur faisantrésonner la lumié-
re générée dans la couche d’émission de lumiére.

Procédé de fabrication d’'un dispositif d’affichage
comprenant les étapes consistant a :

former un panneau d’attaque comprenant un
substrat et une pluralité de dispositifs d’électro-
luminescence organiques sur le substrat, cha-
que dispositif d’électroluminescence organique
comportant une premiére électrode, une ou plu-
sieurs couches organiques comprenant une
couche d’émission de lumiére, et une deuxiéme
électrode,

former un panneau de scellement comprenant
un filtre de couleur,

fournir une partie adhésive d’'une résine thermo-
durcissable sur le panneau d’attaque de manie-
re a recouvrir la pluralité de dispositifs d’électro-
luminescence organiques,

disposer le panneau de scellement de maniére
a ce qu’il fasse face au panneau d’attaque, la
partie adhésive étant située entre eux,

aligner la position relative du panneau de scel-
lement et du panneau d’attaque,

fournir une partie de fixation temporaire de ré-
sine polymérisant aux ultraviolets le long d’'une
partie de bordure de la partie adhésive,

faire polymériser la partie de fixation temporaire
en appliquant des rayonnements ultraviolets
avant de faire polymériser la partie adhésive, et
faire polymériser la partie adhésive en appli-
quant de la chaleur.

Procédé selon la revendication 11, dans lequel la
partie de fixation temporaire est polymérisée en ap-
pliquant des rayons ultraviolets depuis le cété du
panneau de scellement.
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