1 - DESCRI awué@tgqDl SPLAY APPARATUS TECHNI CAL FIELD The present invention
relates to a display apparatus conprising a drive panel including an
organi c el ectrol um nescence, device (organic EL device) disposed on a
substrate for drive and a sealing panel, which are bonded together with.an "
adhesi ve | ayer. BACKGROUND ART In recent years, organic EL displays using

an organic electrolum nescence device as an alternati feamm crystal
~di spl ays have becone a focus of attention. The o6rgani MWM.IMMMMMMS are of
a self- lumnous type, so it is considered that the organiggfb. di splays
have advantages of a w de vi evwrplgsg@ﬁh%ﬁ)lﬁw power consunption and

i onhig

adequate response to high-defini -speed vid |.s. Therefore,
the organic EL displays have been devel oped to achi eve the practi

t hereof. A known organic el ectrol um nescence device incl WM/W I/M I npl e,
a first electrode, an organic |layer having a light-emt Wﬁfagnd a
second @I&R%‘&éwgﬂﬁﬁ llam nated in this order on a subgprare Tor

drive. The organic el ectrolum nescence device are sealed by thé substrate
for drive and a substrate for sealing facing the substrate for drive with
an adhesive 2- layer nade of, for exanple, an ultraviolet cure resin in
bet ween (FSCHNICAL FIELD

The present invention relates to a display apparatus comprising a
drive panel including an organic electroluminescence device (organic EL
device) disposed on a substrate for drive and a sealing panel, which are

bonded together with an adhesive layer.

BACKGROUND ART

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

A known organic electroluminescence device includes, for example, a
first electrode, an organic layer having a light-emitting layer, and a second
electrdde 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



exanpl e, Japandss Unexam ned Patent Application Publication No. Hei 5-
182759, Japanese Unexam ned Patent Application Publication No. Hei 11=
40345, Japanese Unexam ned Patent Application Publication No. Hei 11-
297476, Japanese Unexam ned Patent Application Publication No. 2000- 68049
and so on). Further, in order to prevent the occurrence of a non- |ight
emtting area (dark spot), the organic el ectrol um nescence device is
typically covered with, for exanple, aQ_inorganic protective film (For
exanpl e, Japanese Unexam ned Patent Application Publication No. Hei 11-

207475, " T akcna e 86 ool OB RL o A ALeP e R e Reeh SR 504,
Japanese Pat egtee . 3170?142 and s uch. a

.. In rgani c .
ol bet  of urFHEBIse HaBaiEd LepRgned dertbns Ahrtita iRl ShEAHE N HY Fayer may
be extracted fromthe side of th ubstrate for drive or t ide. of the
second el b%%%%elma@@ﬁéﬁ%i Weﬁrﬁa%éféﬁmdﬁt% 9bﬁ%m3\?9-s$ﬂ e
organi ¢ EL display using such an organic electrolum nescence device, there
i s a probf@3dd hiapanese r@npramingd Fateri ApphantipndhublicatipnaNoi ddeielkct r ode
di sposed in the organic electrolum nescence device and between the organic
el ect r ol URDTHHE; efapmnedeviinesamsnédipgent KapdizptionsBirblicatiom Ned2eeet
contrast as a display. Therefore, it has been considered that a col or

filter or6804®hhdcsedn).i gRturthrdsni birder to Ipireventptloy betadrémcepofuendnt he
reflection of external light. It has been reported that in the case of a

di spl ay ofighhentiyiifigMileaN(daxkrspots thiel Gitlanid eBctRAumlifdescehcéd e videbRirat e
for drive, the color filter or the like 1s 3-
typically covered with, for example, an inorganic protective film (For
example, Japanese Unexamined Patent Application Publication No. He1 11-
40345, Japanese Unexamined Patent Application Publication No. He1 11-
297476, Japanese Unexamined Patent Application Publication No. 2000-
68049, Japanese Patent No. 3170542 and so on). In such an organic
electroiuminescence 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 dispiay.

However, in the organic EL display wusing such an organic
electroluminescence device, there is a problem that the reflection of
external light in a wiring electrode disposed in the organic
electroluminescence devi‘ce and between the organic electrolumineécence
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 1s 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 the side of the substrate for drive, the color filter or the like is



di sposed on the .substrate for drive, and a | ayer made of an ultraviol et
cure resinis fornmed and cured on the color filter to formthe organic
el ectrol um nescence devi ce (Japanese Unexam ned Patent Application
Publication No. Hei 11-260562). Moreover, it has been reported that after
t he organic el ectrol um nescence device is forned on the substrate for
drive, while the organic el ectrolum nescence device is sealed wth the

| ayer made of an ultraviolet cure reSén and a substrate for sealing, a
suppl ementary substrate |nclud|ng t he” col or fllter etc i s disposed on

t he side f t he str or d e, aye vi ol et
cure resi’ spgsedd?%ﬁﬁgsa R l?i‘{f"flon B Aol o
drive and the ntary substrate togeth J ese exani ned Pat ent
Appllcatrﬁﬁ“PuHﬂlegpﬁge Ng CHéW?13n3z Cﬁﬂ? agt HgﬁdOIgﬂnkhe case
of a dlsplay of the type which extracts Ilght fro he side of the second
el ect r odeelettyelumingscenge gfevice JJapanese oqn?ﬁ%‘m%‘?‘ﬂgg %‘fentthg‘lgﬁl%flto&t e for
seal ing which seals the organic _electrolum nescence device. However, in

the di spl Bybb¢ation No. i, 11 R6056PandMereonen at bas bepnaeperted thadiadtaron wi t h
a wavel ength of 430 nmor less through the color filter and the

r ef | ect edtld giptanabslectiohgminéstence devicows famdd on ithe dubsirate fortdrivever the
organi c el ectrol um nescence device and bond the substrate for sealing with

the ul t r awhelleethetig@nicesliebtroluitndsbencll dpliay iokedlbé wichrthelayanaladeype
whi ch extracts light fromthe side of the substrate for drive. In view of

LB B8 oo e U e G oo gibbnctes i (e
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 Unexamined Patent
Application Publication No. Hei 11-345688).

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
electroluminescence device. However, in the display of this type, the
transmittance of ultraviolet radiation with a wavelength 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. |

In view of the foregoing, it is an object to provide a display apparatus

of the type which extracts light from the side of the second electrode



-4- conprising a drive panel including an organic el ectrol um nescence
device and a sealing panel including a color filter which are easily
bonded together. DI SCLOSURE OF THE | NVENTI ON A di spl ay apparat us accordi ng
to the invention conprises: a drive panel including a plurality of organic
el ectrol um nescence devices with a first electrode, one or nore organic
layers including a light-emtting layer, and a second el ectrode |am nated
in order on a substrate for drive, and, extracting |ight generated in the
light-emtting Iayer fromthe side of‘%h second electrode a sealing

I h I | d f
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econ eSI ve | ayer

di sposi ng tween the s alln pan |ve 0 cover the
ol urat it bFa degnk Paesb i o 8@8&5@@10@10 belre e%ﬂaeq%@egﬁﬂégﬁ?\% | ayer
being cured with at | east heat. In the display apparatus of the invention,

t he col or filter is disposed on the substrate for sealing, so even if
ext er nal g@?b incident fromthe sealing panel is reflected on the organic

el ect r ol UMSEEOSIEBESRYi EHE INVENTIONe |ight is prevented from being
emtted fromthe sealing panel and thereby the contrast can be inproved.
Mor eover, the Adheglayeappyratus saccoidipg stedtlso imeeritoorc comprides: ar deinec

el ectrol um nescence devices, so the organic electrolum nescence devices
are securginelsigalwrting Rupliveilityt dfeorgagiie slecerdlaytnesc@neelrdediodist witheat , so by

t he adhesive layer wth excellent and stable adhesive properties, the
drive panglstaléctbbife, HoR! dnthdea®bamcElafers including a light-emitting layer,
and a second electrode laminated in order on a substrate for drive,-and
extracting light generated in the light-emitting layer from the side of the
second electrode; a sealing panel with a color filter disposed on a substrate
for sealing, and facing the drive panel on the side of the second electrode;
and an adhesive layer disposing between the sealing panel and the drive
panel so as to cover the plurality of organic electroluminescence devices,
and the adhesive layer being cured with at least heat.

In the display apparatus of the invention, the color filter is disposed
on the substrate for sealing, so ev.'en 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. Further, the

adhesive layer is cured with heat, so by the adhesive layer with excellent

and stable adhesive properties, the drive panel and the sealing panel are



easi |y bonded together, regardl ess of the presence or absence of the col or
filter. BRIEF DESCRI PTION OF THE DRAWNGS FIG 1 is a cross sectional view
of a display apparatus according to a first enbodi nent of the invention;
FIG 2 is an enlarged cross sectional view of an organic

el ectrol um nescence device in the display apparatus shown in FIG 1 FI G
3 is an enlarged cross sectional view of another organic

el ectrol um nescence device in the display apparatus shown in FIG 1; FIG
4 is a plan view of a color filter inthe display apparatus shown in FIG

1 viewed fr n1the r|v an r 0SS
secti onalea\§ au Oﬁ?l aefl %%1(ﬁe£s Oﬂ}fle Slg%ncgé%u he q%rgloﬁgdﬁlaﬂgfspl ay
apparatu hovvn in FIG 1, FI Gs. 6A through 6C are cross sectional views
showi ng éﬂi following the step in FIG 5C, FIGs. 7A and 7B are cross
sectional views showi ng steps followng the stepin FIG 6C, FIG 8 is a
cross sectional view showing a step following the step in FIG 7B; and
FIG 9 is a cross sectional view of a display apparatus according to a
second erBBHERDESORIPAION AR DRAYINGSE FOR CARRYI NG OUT THE

| NVENTI ON -6- Preferred enbodi nents of the invention are described in nore
det ai | FIG. 1 is a cross sectional view of a display apparatus according to a

first embodiment of the invention;

FIG. 2 is an enlarged cross sectional view of an organic
electroluminescence device in the display apparatus shown in FIG. 1;

FIG. 3 is 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 sequentially showing
steps of manufacturing the display apparatus shown in FIG. 1;

FIGs. 6A through 6C are cross sectional views showing steps
following the step in FIG. 5C;

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

FIG. 8 1s a cross sectional view showing a step following the step in
FIG. 7B; and

FIG. 9 is a cross sectional view of a display apparatus according to a

second embodiment of the invention.

BEST MODE FOR CARRYING OUT THE INVENTION



bel ow referring to the acconpanying drawi ngs. [First Enbodinent] FIG 1
shows a cross sectional view of a display apparatus according to a first
enbodi ment of the invention. The display apparatus is used as an
ultra-thin organic EL col or display, etc., and in the display apparatus,
for exanple, a drive panel 10 and a sealing panel 20 faces each other and
the whol e facing surfaces thereof are bonded together with an adhesive
| ayer 30. The drive panel 10 includes an organic el ectrol um nescence
device 10R emitting red light, an organic el ectrol um nescence device 10G
emtting green,li.ght ;and an organi.c, el.ectrol umn ence, devj c.
emtting blue ]ieé%r‘egie B%‘gﬁlﬁlﬂsgﬁgg? IP‘ﬁerzlitl%ta%? @gg 12%%d fansn{éﬁ\%hd(])e?gﬂon a
substrate for drive 1 de of, for.ex | e, an insulating material such as
ol ass. - ERFIOBrELe g oAt A WEPRBY G AEDLEIRSS dev ceq 108 106 and 108
i ncl udes, for exanple, an anode 12 as a first electrode, an insulating
| ayer 13[,F15ﬁ$ %m@aé-neen er 14 and a cathode 15 as a second el ectrode
lami nated in this order fromthe side of the substrate for drive 11. The
anode 12 and FHe tshpwde amsasectivraledewnefrmydispday agparatus according
el ectrol um nescence devices 10R, 10G and 10B in the direction orthogonal
t o each otohafirshecthbvdimeat of thetineentienwi Thaglisplagupgparatus s need aso t he
organi ¢ el ectrol um nescence devices 10R, 10G and 10B. The anode 12 has a
t hi cknessan flgratéhthaghn B eslbr disglhgr @cnafidin the Mikplayedgiaradud,0 as
t hi ckness) of approximately 200 nm for exanple, and 7-

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
device 10R emitting red light, an organic electroluminescence device 10G
emitting green light and an organic electroluminescence device 10B
emitting blue light disposed in order in a matrix shape as a whole on a
substrate for drive 11 made of, for example, an insulating material such as
glass.

Each of the organic electroluminescence devices 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 laminated 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.

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 netal such as platinum (Pt), gold (Au), silver (Ag), chrom um
(Cr) or tungsten (W, or an alloy thereof. The insulating |ayer 13 is
provided to secure the insulation between the anode 12 and the cat hode 15,
and to accurately formlight-emtting areas in the organic.

el ectrol um nescence devices 10R 10G and 10B into desired shapes. The
insul ating layer 13 has a thickness of approximately 600 nm for exanple,
and is made of an insulating material such as silicon dioxide (SiQ). The
insulating |ayer 13 includes an aperture portion 13A corresponding to the

1 aht- el 06 B 8IS HIATRELAVET (LS 198 Aul GIRRSAR StpkghGe T o

each of t'hé organl o nescence FIG 2
shows an ,en of t he i ayer 14 in the organic
electroldﬁ?L %ﬂ@ﬁeﬂe cé%zﬁb%ﬁ gﬁﬂe g. In the organic

el ectrol um ne ence eV|c s 10R. and 10§, t he org %é i ncl udes a
hol e injectio @szg ay¢iol & 1§ PEY 6‘i1tt°IS§9‘é‘r‘3 GHEeRmi tting
| ayer 14C, each of mhlch is made of an organic naterlal Ianlnated inthis

order frdhetmeods d@ andithe eatbode 115, amd thorecuratgledormnlighyemitting and t he
hol e transport |ayer 14B are provided to inprove the hole injection

ef fi ci encyeantio theeorgaghic-ededtrelunginkageece 1dkyicesTAER) i1kt aodi 19Brigito ayer 14C
emts light by the injection of current, and enmts light in an area

cor r esporiddisivgdt shdpes. aflthet imsalqiomg ﬂmrll?%haé at thacknesuwfadpproximyedy 13. I n

t he organi c el ectrol um nescence device 10R the hole injection |ayer 14A
has a t higdongas fof exd@ple etPiemadB T 1RARAngGn ABriAnfhichsas sitiden of

4, 4"  4"-tris(3-nethylp enylphenylanlno)trlpheny am ne
dioxide (SiO2). The insulating layer 13 includes an aperture portlon 13A
corresponding to the light-emitting area.

The organic layer 14 has a different structure for each of the organic
electroluminescence devices 10R, 10G and 10B. FIG. 2 shows an enlarged
view of the organic layer 14 in the organic electroluminescence devices 10R
and 10G. In the organic electroluminescence devices 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 anode 12. The hole
injection layer 14A and the hole transport layer 14B are provided to
improve the hole injection efficiency into the light-emitting layer 14C.
The light-emitting layer 14C emits light by the injection of current, and
emits light in an area corresponding to the aperture portion 13A of the
insulating layer 13.

In the organic electroluminescence device 10R, the hole injection

layer 14A has a thickness of, for example, approximately 30 nm, and is

made of 4,4',4"-tris(3-methylphenylphenylamino)triphenylamine



-8- (MIDATA). The hole transport |layer 14B has a thickness of, for exanple,
approximately 30 nm and is nade of bis[(N naphthyl)-N phenyl]benzidi ne
(a-NPD). The light-emtting |layer 14C has a thickness of, for exanple,
approximately 40 nm and is nmade of a 8-quinolinol alum num conplex (Al Q)
bl ended with 2% by vol une of 4-di cyanonet hyl ene- 6- (p-

di nmet hyl am nostyryl)-2-net hyl -4H pyran (DCM. In the organic

el ectrol um nescence device 10G the h(§ e injection layer 14A and the hole
transport |ayer 14B are made of the same materials as those in the organic

el ectr ol yyi ce ' 1R HoF I s 4 162
t hi cknesgﬂ%’?ﬁgﬁg?' e@%og‘? tapprpgl?%bgl 54%313%1%%%%%&%@ ﬁd(])rl é(?‘ tr r?éport
| ayer 14B has_a thickpness, fqr. exanpl e,. pr.oxi el y.120 The
ot - emnping gy SO, 4 HATE L pis R IP A R Mo p e o o1y 50
nm and is of,a 8-qui nolinol al ug pnu conmplex (Alq), FIG 3 shows an
enl ar ged (Qigﬁﬂgf {he ](Sggféﬁ’inétt%%/é?y%4q}lﬁ g]ﬂ% %EB’&%PEgS Qﬂe@(rr?ﬁ%ﬂp“?escence
device 10B. In the_organic el ectrolum nescence _device 10B, the qrganic
| ayer 14 anpepxideatelhdOnane ang detmade| ofyar8-gumolingd alysrsum £aEPNEX | ayer
14B, the light-emtting |layer 14C and an electron transport |ayer 14D,
each of WAilgh bdendede ofithn 2¥gabyc wmalwnealof Hadicyanemethylens§-@r der from
the side of the anode 12. The electron transport |layer 14D is provided to
i mprove tdimethgkimimostyyydrRimetleflf 4Himmeapn (DOMD. t he |ight-enmtting | ayer
14C. In the organic el ectrol um nescence device 10B, the hole injection
In the organic electroluminescence device 10G, the hole injection
layer 14A and the hole transport layer 14B are made of the same materials
as those in the organic electroluminescence device 10R. The hole
transport layer 14A has a thickness of, for example, approximately 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, approximately 50 nm, and is made of a 8-quinolinol aluminum
complex (Alg).
FIG. 3 shows an enlarged view of the organic layer 14 in the organic
electroluminescence device 10B. In the organic electroluminescence
device 10B, the organic 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 layér 14C.

In the organic electroluminescence device 10B, the hole injection

layer 14A and the hole transport layer 14B are made of the same materials



| ayer 14A and the hole transport |ayer 14B are nmade of the sane materials
-9- as those in the organic el ectrolum nescence devices 10R and 10G The
hol e transport |ayer 14A has a thickness of, for exanple, approximtely 30
nm and the hole transport |ayer 14B has a thickness of, for exanple,
approximately 30 nm The light-emtting | ayer 14C has a thickness of, for
exanpl e, approximately 15 nm and is nade of bathocuproin (BCP). The

el ectron transport |ayer 14D has a thufkness of , for exanple, approximtely
30 nm and is made of Algq. As shown in"FIGs. 2 and 3, the cathode 15

i ncludes a m -.transparent el ectrod A I.Ng. Sefb- ar for

| i ght genaesi' 35%8& h tﬁ?helaainé%tefeé: “%Wﬁ‘r%é#%%?%ﬁ‘% San(?ikaalﬁ g%argﬁg Y

el ectrod avin t ransm ce for.the light generated in .th

ot o e orenpal T 14RMaR « Bhigkiss s8R FHp R, SoarRamebh e si de
of the organic ]Jayer 14. Thereby the drive nel 10 extracts the |ight
gener at ediiy alkk tK? drtle hrpnspord 1a§3?ér14§4]@?? ragﬁi“tc Besy Hg T e¥mp ’hoge 15
as shown by arrows with dashed lines in FIGs. 1 through 3. The semi -

t r anspar eapprekiznatedd01Bn. hakhelight-emmttdng tayertldhC hagghsckness oiofernat el v
10 nm and is nmade of an alloy of magnesium (M) and silver (MyAg all oy).
The seni -examplepappréxietaely ddenmh5Andsispnede o datbocupebire EBCPhe Thght
generated in the light-emtting layer 14C between the anode 12 and the:
sem -t r angpétrentir eh it doeerlBE) hhe aotHieknowsradsfortdxamsienapproaiapselgnt

el ectrode 15A and the anode 12 constitute a resonant portion in a
resonat or ggvaing K ESOPARIIRIANG. | | ght generated in the |ight-

As shown in FIGs. 2 and 3, the cathode 15 includes 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. -

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 electrode 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 resonator is constituted,

because the light generated in the light-emitting layer 14C causes multiple



emitting layer 14C. It is preferable that such a resonator is constituted,
because the light generated in the light-emtting |ayer 14C causes nultiple
10- interference to function as a kind of narrowband filter, and thereby
the half-value width of the spectrumof extracted light is reduced and

color purity is inproved. Further, it is preferable because external |ight
i ncident fromthe sealing panel 20 can be attenuated by the nmultiple
interference, and the refl ectance of_gﬁe_ external |ight on the organic

el ectrol um nescence devices 10R, 10G and 10B can becone extrenely small by

a conbination of a color filter 22 (refer to .Fl t e described | ater.
For that purednct; E Mooy bF i Rnd o aiteab®ird, Shler dod UREER SR8, e
narrow band_ filter .gnd the peak wavel gngth of the spectrumof |ight

oo red duibaabi raps ot e SesattopeRtaeRinge ohae e gtnb e 1 o
reflected |light generated in the anode 12 and the sem - transparent

el ectrodé"ﬂ%%i@ mnpreied. ¢ Karshes, cif) 19di1§€§}¥é‘§ieo§19\%8ﬁet%e%délgﬁ and t he
sem -transparent electrode 15A is L,. and the peak wavel ength of the

spect r umistidenghfroge gheesealing @anskt 2 caadbe r dtenhatesi by dhe thultiplehode 15
is a the optical distance L preferably satisfies a mathematical formula
1, and i nintéefetenceheamabttheakreflecthnce ofl the gutefrealabight seh etttecdrganice a
positive mnimum value satisfying the mathematical formula 1. Further, in
t he = mat hdesdroRahideatendeaddyicdhNBORNI0G adld 10Ban %edbinechextidraeBagmallf or

exanple,- "nni. (Mathematical Formula 1) 2L/ X+CD/2n =q (g is an integer)

by a combination of a color filter 22 (refer to FIG. 1) to be described later.

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 extracted. In other words, assuming that the phase shift of
reflected 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 electrode 15A is L, and the peak wavelength of the
spectrum of light desired to be extracted from the side of the cathode 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 ex‘ample,
"nm".
(Mathematical Formula 1)

2L/A+®/2n =q (q is an integer)

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



The transparent el ectrode 15B is provided to reduce the electrical

resi stance of the sem transparent el ectrode 15A, and is nmade of an

el ectrically conductive material having sufficient translucency to the
light -11- generated in the light-emtting |ayer 14C. As the material of
the transparent el ectrode 15B, for exanple, a conpound including indium
zinc (Zn) and oxygen is preferable, because the conpound can obtain good
el ectrical conductivity even if filn1é?nnation is carried out at anbient
tenperature. It is preferable that theé thickness of the transparent

| ectrode_15B | s, .f e, . i. mat 20 i G 1,
The seal rsanisalet 1b0the ARRLEmifRRL O ER FAE 2O The mABGMD 47 b5
dri | 10 d,inclyud bstrate f l.i. 2 t. | th
or gani & SrBRRu Rt SRt Eae it a OrpRA ORI e AU an
adhesiveéhg.er 0. The substéﬁte fqr sealgﬂg 21 is de of _.a . materia

t ranspar 18 | GHyiege ke Paeiegable, (hecaype dkec cappepp | 630 ribdaih &90ddevi ce
10R, 10G and 10B, such as glass. In the substrate for sealing 21, for
exanmpl e, elpetricall grondiuctizity2evemdf filpeHpenatign igkarued i Al FPbid3 as a
bl ack matrix are disposed to extract the |light generated in the organic

el ectrol urmmesatwoe ddtiiseprdfeRableoGhaindheoBrickndss ofabbortrassparemdl | i ght
refl ected on the el ectrol um nescence devices 10R 10G and 10B as wel |l as

t he anodeecléetradd 15MBeisc dhexttam ple, wipipebxiat £t epp 200imned i n between as w ring,
so that the contrast is inproved. The color filter 22 and the

reflected-1ighAs aBs@mPidFIGL I1NtRS s@aMnFq)axfﬂlmssedispas@i bhethesside off the

substrate for sealing 21, but preferably they
the cathode 15 of the drive panel 10, and includes a substrate for sealing 21
to seal the organic electroluminescence devices 10R, 10G énd 10B together
with an adhesive layer 30. The substrate for sealing 21 is made of a
material transparent to light generated 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 absorbing film 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 i1s improved.

The color filter 22 and the reflected-light absorbiﬁg 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



are di sposed on the side facing the drive panel 10, because the col or
filter 22 and the reflected-light absorbing film23 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 -12- corresponding to the organic el ectrolum nescence devices
10R, 10G and 10B, respectively. FIG 4 shows a plan view of the color
filter 22 viewed fromthe side of thizdrive panel 10. Further, in FIG 4,
in order to easily identify the red filter 22R the green filter 22G and

the blue filter 22B red fi.lter 22R . the grean filt 22G~and,t he bl ue

irter 228riaeBopdnh s del il hedpimieBbertst by s |0, SFOGARRL, 7 o o

lines, r ctively. .The red filter 22R, the green filter 22G and the bl ue
2o e oAl

filter dERPe Y- for exanple, a rectangul ar shape, and are forned
w th no space | between. The red fjlte R the greep filter 22G and the
bl ue 11l ter 2380 dhehows 8 Rianaioy 0541%§Pf9r?fﬁ%d5%mvwe& é%hﬂg% siga®iby the
selection of the pignents, the light transmttance in a targeted
wavel engttheodrivepangk d8n &lurthenén G, ust ender dorrasHyghentifiaplie #ad | i ght
transmttance in the other wavelengths is adjusted to be |ower. As shown
in Fl Gs. flltean82R, thhgreei fidore2RG iaght thebbbrefiligrf32Bn 2@ sed fikes@8Red al ong
t he boundaries anong the red filter 22R, the green filter 22G and the bl ue
filter 22Be ghlaen fAtdre22@ dnldi thletblabStdi 2B fark imdiRatel witdeverdicadliblkesack resin
filmcontaining, for exanple, a black colorant with an optical density of
1 or noreblRjuelihbs AnlildFidonthElinds] RGpbgvelRt er f erence of a
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 light transmittance in the other

wavelengths i1s adjusted to be lower.

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 réﬂected-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 oxide so as to attenuate light by the use of the



thin film More preferably, the reflected-1ight absorbing film 23 is nade
of the black resin film because the reflected-1ight absorbing film 23 can
be easily forned at low cost. The thin filmfilter is nade of a |am nate

i ncluding one or nore layers of thin filnms of, for exanple, netal, a netal
nitride or a netal oxide so as to attenuate |ight by the use of the - 13
interference of the thin filnms. A lamnate of chrom um and chrom um oxide
(rrr)y (CGr2@) in alternate order is tﬁﬁen as a specific exanple of the

thin filmfilter. As shown in FIG 1, 'the adhesive |ayer 30 covers the

whol e surf{ of t i 1 : iedg. ) t i

el ectrol ulnnlq%gg%eenﬁge&ectig%i%g% RT%% 1%(3% glﬁlgl%?%?fa&éwglﬂggbsae? ggﬁg{sﬂlﬁg nor e
ef fectively ,pr r.r osion and danma f the orgapic
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cured with at_legst heat. In other words, at |least a part of the adhesive
| ayer 30,t oy Biltars i cally at least a portion of the adhesive |ayer 30
covering the organic el ectrolum nescence devices 10R, 10G and 10B is a
portion 30B cufeghowvnHnhEks. 1,1the asthesivenlayspB0carews thietwhelesgurfacerafde of
for exanple, a thernosetting resin such as a phenol resin, a nelanin
resin, anthendaiver phedl pd pesthe sidsi wheem thpossganmiesilectrelugnineseamceesi n, a
pol yuret hane resin or the like. A tenporary fixing portion 30Ais forned in

a part ofdevicedgéRpa0( and ddBtdre ddpesdd/eolaaytr nidfte effeetivelyppreventfi xi ng
portion 30A is nmade of, for exanple, an ultraviolet cure resin, and is

forned soc@godion SiddadshacbaifwhedbrghhR dlealrblitnRREénce0danced DERA10GE panel
10. The tenporary fixing portion

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 portion 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.

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 between
the sealing panel 20 and the drive panel 10. The temporary fixing portion
30A is provided to align the relative position of the sealing panel 20 with
the drive pahel 10.

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

FIGs. 5A through 7B show a method of manufacturing the display

apparatus step by step. First, as shown in FIG. 5A, the reflected-light



30A is provided to align the relative position of the sealing panel 20 with
the drive panel 10. The display apparatus can be manufactured through, for
exanple, the followi ng steps. FIGs. 5A through 7B show a net hod of

manuf acturing the display apparatus step by step. First, as shown in FIG
5A, the reflected-light 14- absorbing film 23 nmade of the above-described
material is formed on the substrate for sealing 21 nade of the
above-descri bed material, and then is 4patterned into the shape shown in
FIG 4. Next, as shown in FIG 5B, th% material of the red filter 22R i s
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film 23 during patterning, because if is djfficult to pattern _the red
filter 22@%%%@@%%@:&8@%@%@% I%J&Lr 4.0 Ngwbkras %wraé@fﬁﬁ&- oF Mel@ht
absorbing film23, and a portion overlaid on the reflected-Iight absorbing
film 23 doatenial ohtthectedt E&emi%@ay efatedh dnmihe substrate fa soedimg 2h FI G

5C, like the red filter 22R, the blue filter 22B and the green filter 22G
ar e. f or netdhronglradepin dowr meyhod e thealikeygapdtben Ahei matéwahefithéwedher, as
shown in FIG 6A, for exanple, a plurality of anodes 12 nmmde of the

above- desfiltéb2dRnst Ritt@mnedr £nd Girs@ dhrouglaphbtaithoprdplsy ts fdrsi thé @efor drive

11 made of the above-described material through, for

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 a1;e formed in order. Thereby, the sealing panel 20 is
formed.

Further, as shown in FIG. 6A, for example, a plurality of énodes 12
made of the above-described material are formed in parallel on the
substrate for drive 11 made of the above-described material through, for
example, direct current sputtering. Then, the insulating layer 13 of the
above-described thickness 1s formed on the anodes 12 through, for example,
CVD (chemical vapor deposition), and a portion of the insulating layer 13
corresponding to a light-emitting area is selectively removed through
lithography to form the aperture portion 13A.

Next, as shown in FIG. 6B, corresponding to the aperture portion

13A of the insulating layer 13, the hole injection layer 14A, the hole



exanpl e, direct current sputtering. Then, the insulating |ayer 13 of the
above-descri bed thickness is forned on the anodes 12 through, for exanple,
CVD (chem cal vapor deposition), and a portion of the insulating |ayer 13
corresponding to a light-emitting area is selectively renoved through

l'i thography to formthe aperture portion 13A. Next, as shown in FIG 6B,
corresponding to the aperture portion 13A of the insulating |ayer 13, the
hol e injection |ayer 14A, the hole 15, .transport |ayer 14B, the
light-emtting | ayer 14C and the elechon transport |ayer 14D, each of

light- nd the n - each of
i cknosctraarsteo I ™ T, §67  HpRFRuNRuEe ey R oL SRR |

n area nas

t hrough, for exanpl e, por .deposi.tion. At this . time, the area mask is
changed depaatngebrdPhenes GERhich & etk bt ateBest b f ol 106
and 10B to formthe layers. . Further, it ig difficult to carry oyt vapor
deposi ti ofhncbﬁ%tbﬁabmée'ésw*eﬁ%thlsgmss@ﬁrq T h‘lﬁr‘éfh‘ by the aéf%jpy 3B it is
preferable that each layer is formed so as to cover the whole aperture
portion 1@magmdsk| {ngtshovwwy througd, oy examplenhsapers depesitignt aydr this. Af t er
formng the organic layer 14, a plurality of sem -transparent el ectrodes
15A whi chtihmye thhe alvayendeskcr ibhedhahgeknakpendmi anpomadthef orgamic
above-described naterial are forned in parallel in the direction

per pendi calbarohoniteecanedakvicksbylOR)e 106 ©id t heBarteaforas ktl{e okayesdiown)
t hrough, for exanple, vapor deposition. After that, on the sem -
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t hrough, for exanple, direct current sputtering by the use of the sane area
portion 13A with high accuracy, so it is preferable 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, diréct current sputtering by the use of the same area
mask used when the semi-transparent electrodes 15A are formed.
Thereby, the drive panel 10 is formed.

After forming the sealing panel 20 and the drive panel 10, as shown
in FIG. 6C, for example, a thermosetting 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, diScharging the resin from a slit nozzle type dispenser, roll



mask used when the sem - transparent el ectrodes 15A are formed. Thereby,
the drive panel 10 is fornmed. After formng the sealing panel 20 and the
drive panel 10, as showmm in FIG 6C, for exanple, a thernosetting resin is
coated on a surface of the substrate for drive 11 where the organic

el ectrol um nescence devices 10R, 10G and 10B are fornmed so as to formthe
portion 30B cured with heat in the adhesive |layer 30. The step of coating
may be carried out” through, for exanﬁ e, discharging the resin froma slit
nozzl e type dispenser, roll 16- coati or screen printing. For the portion
30B cured w t

th heat in the..adhesive | ayer. 30 ne _cqati [.qul r a
conb nat 15U PEaerdsh pRei iR he Biflign B AR I 8" 1
case of a gonbination of two or nore, coati | i.qui the coating |iquids
my be ool DRE A00hRe FRaane TS gk AdearSinekOE o HoRt e Baar (g
the coating liquids at the sane _tipe, a m xture of the goating |iquids ma
be coat eds Wied g auargngFurdierain thayrase of gaeeabmation OgéWQ ‘i’ligfﬁé’rgo as toy
be m xed. Wen coating the coating |iquids separately, after the coating
| i qui ds atoatingaligeids, Whredepatingdiquidgquings heycobtedriakelhebpampotims®ipl e, t he
application of pressure caused by bonding the sealing panel 20 and the
drive pansipatfitdlpgat amy .orflext , Wasens hoawing rthel @atibg liguedsimit idhepsamee 10 and
the sealing panel 20 are bonded together with the adhesive layer 30 in
bet ween. el A mixture®f the coatipgaiqidblmeay batcoatesdrorate @htineligeasi ng
panel 20 on the side where the color filter 22 and the reflected-I1ight

,‘iﬁf?[@; ngxlnzay: Be 23aBI® at fi®eMBsnk StifieS BOSRItS Beamiked.f aWhdnBo4lihy &hpanel 10.
coating 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.

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 1s
preferable not to enter air bubbles into the .adhesive layer 30.

Then, as shown in FIG. 7B, for example, the sealing panel 20 1S
moved in a direction indicated with an arrow to align the relative position
between the sealing panel 20 and the drive panel 10. In other words, the
positions 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 pm. The

relative position between the sealing panel 20 and the drive panel 10 is



preferable not to enter air bubbles into the adhesive | ayer 30. Then, as
shown in FIG 7B, for exanple, the sealing panel 20 is noved in a
direction indicated with an arrow to align the relative position between

t he sealing panel 20 and the drive panel 10. In other words, the positions
of the organic el ectrolum nescence devices 10R, 10G and 10B and the col or
filter 22 are aligned. At this tinme, the adhesive layer 30 is not yet
cured, so the relative position betmp??_the seal ing panel 20 and the drive
panel 10 can be noved approxinately a eM/hundred m The relative position
bet ween t anel

in 0 e ive 0 i 17 al i
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resin is ated on at |east a t of edge |on of t he esi ve
aver 30 GBAEIeDCut s es sdabiban Adead aa\.pﬁg Bﬁﬁéﬁ Sdge Qﬂb“?‘hé’?%g?i ve
panel 10, and the ultraviolet radiation Wis |ed fromthe S|de of the
seal i ng pahesiveolaysr i so metoustrpddieobetveety Eher é%,a g PReekBY ank theenporary
fixing portion 30A is formed so as to be capable of tenporarily fixing the
seal i ng phived p2oel H),rand yhe adtraviolet radimion QY is applidddrometheaside of0 i s
heated to an appropriate tenperature to be cured, and thereby the drive
panel 10 thadseilmeg spahéln§Opdanetui20 the eubivadietett oged hesin, Tltkexbyi nhe
tenperature can be appropriately determ ned dependi ng upon the heating
tinme, suabmgmr8PClixing partieat30ryid formad s@ alaierise aaplalfle G ff teinporaedyi ng ti ne
of 4 hours. Thus, the display apparatus shown in FIGs. 1 through 4 i
conpl et edjxihi th'@ese@i_lﬁ]@ pandpmpr at us nanufactured through the above steps,
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

appropriately 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.

In the display apparatus manufactured through the above steps,

when a predetermined voltage is applied 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 interface on

the light-emitting layer 14C. The light 1s reflected several times between

the anode 12 and the semi-transparent electrode 15A, and passes through

the cathode 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 1s prevented from being reflected on the organic



when a predeterm ned voltage is applied between the anode 12 and the
cathode 15, a current is injected into the light-emtting |ayer 14C, and
hol es and el ectrons are bonded again to emt light mainly in an interface
on the light-emtting layer 14C. The light is reflected several tines
between the anode 12 and the sem - transparent el ectrode 15A, and passes

t hrough the cathode 15, the adhesive |ayer 30, the color filter 22 and the
substrate for sealing 21 to be extraﬁ%e_d fromthe side of sealing panel

20. In the enbodinent, as the color filter 22 and the reflected-1ight
absorbing [film23. are di gposed t seal,i panel 20, . ext ernal. light

i nci dent ?IPB%Q]t%me?g%?(ienag‘b’ﬁﬁ%Iﬁ% ?@Gp?ggeﬂ(?%da?(?o%egepﬁlél = 8?1%%9 ed on
the organjic 18- elaglctrol u g s%encg gﬁvi ces 10R 10G and 1QB and then being
emitted FPBhiRhEe é%gpﬁagip cinespby the canlrash&ap is PAREOVESn be i nproved.
Mor eover, in the enbodi nent, in each_of the organi el ectrol um nescence
devi ces 10R, 1MeraenerioBn t hhe r cyghadrentac| il RS he of sethe. t PEB3P&r ent

el ectrode 15A and the anode 12 as a resonant_portion is constituted, so by
nul ti pl e ¢lactephuwmnineseencendeviess 10B) LRGwingt hOBf thesesomasen inghudingeker act ed

| ight can be reduced, and color purity can be inproved, as well as

ext er nal $dmghtramspardrenelatiadde A ahé thefdreckeah? @sod resmmangxgartioal 1sl i ght is
reduced by a conbination of the color filter 22. In other word, the

contrast earthatddlr kbebyi muilopss. intéifererrecaih@d nglf-oahiee veidblodofreshie, t he
color filter 22 is disposed on the substrate for sealing 21, and the

seal i ng pgnekral 8Nk ithsctdd| MehPad®l belPedn& B0oRHGclI6EH ALY Wainh behe
adhesi ve l'ayer 30 di sposed so as to cover

improved, as well as external light is attenuated, 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. |

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 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 electroluminescence devices 10R, 10G and 10B, so the
organic electroluminescence devices 10R, 10G and 10B can be effectively
prevented from corrosion and damage. Further, the adhesive layer 30 1s
cured with heat, so the drive panel 10 and the sealing panel 20 are easily
bonded together with the adhesive layer 30 having excellent and stable

adhesive properties, regardless of the presence or the absence of the color



t he organi c el ectrol um nescence devices 10R, 10G and 10B, so external

l'ight incident fromthe sealing panel 20 can be prevented from being
reflected on the organic el ectrol um nescence devices 10R, 10G 10B and so
on, and then being emtted fromthe sealing panel 20. Therefore, the
contrast can be inproved. Mreover, the adhesive |ayer 30 can securely
seal the organic el ectrolum nescence devices 10R, 10G and 10B, so the
organi c el ectrol um nescence devi ces 1E§L 10G and 10B can be effectively
prevented from corrosi on and danage. rther, the adhesive layer 30 is
cured wt heg%, so the drive panel 10 and the sealing panel 20 are easily
bonded tég%?% "with the adhesive |ayer 30 having excellent and stable

adhesi ve propefties, regard| ess of the presenc .the absence of t.he col or
o il ter 55 St FRithe, trotemHary dBE Ay CPRa Gy ipBr e B0 R4, o or mod | n
a part of  the edge portjon of the adhesive layer 30 to align the relative
posi ti on the edge P%@apioﬁéhﬁ)&ﬁgfem?@?@\}’ ?1h3Q kR a&gp\ﬁgegﬁf?é}%m?ﬂgeﬂﬁgﬂée accur at e
alignment can be carried out. In addition, the tenporary fixing portion
30A i s medeling panel B0 wath thedrivereaneslGy sosmoreaceeraseralignmend e@n porti on
30A can be cured at a |lower tenperature for a shorter tinme. Thereby,

t enpor ar ybef camiddnut.caln bddotaomn,i thet uhpovarky fexiag portioanc30A dsynaddoéover ,
when each of the organic el ectrol um nescence devices 10R, 10G and 10B have
the resonat attraveldtdiuig reBih, Sebhet teamsqare fixing oktionS0ALEM badurbd anode

12 as a resonant portion, nultiple interference of light generated in the
I'i ght - emi4¢t h ngwba@mpetst@e f2Sa tshoktbiCtin®) aPhérebyNeeBporary fixation
can be carried out with ease and accuracy.

Moreovér, when each of the organic electroluminescence devices 10R,
10G and 10B have the resonat(;r 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 reduced, and color purity can be improved. Further, external
light incident from the sealing panel 20 can be attenuated 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 Embodiﬁlent]

FIG. 9 shows a display apparatus according to a second embodiment

of the invention. The display apparatus 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



narrow band filter, so the half-value width of the spectrum of extracted

| i ght can be reduced, and color purity can be inproved. Further, external
light incident fromthe sealing panel 20 can be attenuated by the nultiple
interference, so by a conbination of the color filter 22, the reflectance
of the external light on the organic el ectrolum nescence devices 10R, 10G
and 10B can becone extrenely small. Therefore, the contrast can be further
i nproved. [Second Enbodi nent] FIG 9_§8QMB a display apparatus according to
a second enbodi nent of the invention” The display apparatus is equival ent
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antirefl ectrvée on"a surta he™s e for
sealing 21 o e.~20- opposite side of the driv nel. 10.. Therefore, |ike
conponenienred DY ik TmBhAR e (gt einiodinenh abf Ul Qb GOHBRT and
will not be further explained. The antireflective film24 is provided to

pr event explaipedr ef | ection of external i ght on the substrate for sealing
21. When the substrate for sealing 21 is nade of, for exanple, glass, the

surface ref| ecEheoantireflessive; 8lm Zdnisapaioridest to nogvens sautase wedactipe of
- reflection of the external light inside the display apparatus is inhibited
by the cexterrfalllight 28, thehsubstirhbetfex skabhg 2hbsWihennghé isubsBatarfdr so on,
the surface reflection on the substrate for sealing 21 is not negligible.
The anti rsehliagt2ves hidde 28 fbs epntfpde aplags mte saffade trbflaction whérdof &
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 surfaée reflection on the substrate for
sealing 21 is not negligible.
The antireﬂective film 24 is preferably made of a thin film filter
including a laminate of for example, silicon oxide (SiO2), and titanium
oxide (TiO2) or niobium oxide (Nb2Os).
Thus, according to the embodiment, in addition to.effects described
in the first embodiment, as the ahtireﬂective film 24 is disposed on the
substrate for sealing 21, the surface reflection bf 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.
The present invention is described referring to the preferred
embodiments. However, the invention is not limited to the embodiments,

and is applicable to various modifications. For example, in the above

embodiments, although the case that the color filter 22 and the reflected-



including a | am nate of, for exanple, silicon oxide (S102), and titanium
oxi de (T102) or niobium oxide (Nb2Gb). Thus, according to the enbodi nent,
in addition to effects described in the first enbodinent, as the
antireflective film24 is disposed on the substrate for sealing 21, the
surface reflection of the external light on the substrate for sealing 21
can be reduced, thereby the contrast can be further inproved.

I ncidentally, as of the above first eghodi nent, the adhesive layer 30 is
cured with heat, and the second enbod nt provides the effects equal to

(nose of 1, ARES A i 2 S TPl En R S MUE T SBpR2p 5 o
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filter 22 and the reflected 21 |ight absorbing film 23 are di sposed on the
substrat A AWM. ing 21 is described, the reflected-1ight absorbing film
23 may or may not be di sposed as required. Mreover, in the above

enbodi nents, tMeregyessiine theyahoveo epbodiingpss e tho radhesivthdrges 3¢ ase of t he
drive panel 10, but the adhesive |layer 30 may be di sposed to cover at

| east t helispgmed an ¢hesthaé sorfaes of the drievpaesl 1QRutithe atksivBlayeur t her

in the above enbodi nents, the tenporary fixing portion 30A is disposed in

a part of30 haagdpe deposedn tof cdvee atidbest the | aypanidledtuslutiaesemeer ary

fixing portion 30A may be disposed on, for exanple, the whole edge portion
of the adhggéase 110R€1080a8@ 26B! O Further, in the above embodiments, 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.

In additiorr, 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 electrode 15B, or may further include any other
layers. The invention is applicable to the case where the semi-
transparent electrode 15A is not included, although as described 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 electroluminescence devices
10R, 10G and 10B can be further reduced, and thereby the contrast can be

further improved.

Still further, in the above embodiments, the first electrode is the



surround the adhesive layer 30. In addition, in the above enbodi nents, the
structures of the organic electrolum nescence devices 10R, 10G and 10B are
described referring to specific conponents. However, the organic

el ectrol um nescence devices 10R, 10G and 10B may not include all |ayers
such as the insulating |ayer 13 or the transparent el ectrode 15B, or may
further include any other |layers. The invention is applicable to the case
where the sem - transparent electrodez%SA i s not included, although as
described in the above enbodi ments, the resonator with the sem -
transparent el ectygde 15A, an e. d S r ri IS

or ef er abl §n?<§ecleﬁl eﬁ?e %econd eele&ﬁég'e %%?}?ee %\%d%, bgt ttﬁ@%%?%?ecﬂl dlte x%%y

ecause ctance’ o € ‘external 1ight on the
organi c el ecirol um nescence devices 10R 10G and 10B can be,further
Ceduced, hnahe Rt TRE 8 Aertad Sest Tl iy phafe By edn & PN ¢ her
in the above enbodi nents, the figst e|lectrade i he 22- anode, apd the
second el Bght éﬁjéxﬁ@cﬁ%ﬁ@ﬁ ﬁgﬂél&b@f t{’ﬁ@nfoi snd| e apede h%ipaqfeofﬁe
cat hode and the second el ectrode may be the anode. In this case, |light is

ext r act edsémihranspasenieelsrtnode, artsaespamsat elrcteodsder the hkee of a
sem -transparent electrode, a transparent electrode or the |ike. Moreover,
in the above eMwrdiventis, thehabovet emlaidinfentsetlr gaateriall efythe bigamicchanged
so as to enit red, green or blue |ight, however, the inventionis
appl i cabl xye® B4 G shhagedppanattosenfti g, egieba dthbbee lighinf hbweser, cidiebi nat i on
of col or changi ng nedians (CCM or a conbination of color filters.
invention is applicable to a display apparatus which emits these light by a
combination of color changing mediams (CCM) or a combination of color
filters.

As described above, according to the display apparatus of the
invention, the drive substrate including the organic electroluminescence
devices and the substrate for sealing including the color filter are bonded
together with at least the adhesive layer which is cured with heat, so by
the adhesive layer having excellent and stable adhesive properties, the
drive panel and the sealing panel 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.

More specifically, according to the display apparatus 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 accurate alignment can be carried out.

Moreover, according to the display apparatus of another aspect of the

invention, the temporary fixing portion is made of an ultraviolet cure resin,



As descri bed above, according to the display apparatus of the invention,
the drive substrate including the organic el ectrolum nescence devices and
the substrate for sealing including the color filter are bonded together
with at | east the adhesive |layer which is cured with heat, so by the
adhesi ve | ayer having excellent and stabl e adhesive properties, the drive
panel and the sealing panel can be easily bonded together, and thereby,
the di splay apparatus of the type that,light is extracted fromthe side of
t he second el ectrode can be easily in%?enented. Mor e speci fically,

according tq the displ .apparat us of ,an_aspect of t LNV | on, .the

t enpor ar %Of% Eedn%%ﬁatl?'gtxmflg I?Oéglr%ldce}nnbgtcullé(gs% aaPOp%erlt Peg?p &taﬁg}éeg‘%ea portion
of the ad es"{v'e.l aye S%t aé to straddl e between the seatl in anel ;and the
drive partFiel dme {hatehyn ey JEasta fanRecrrid Qlvithedsatat i t n
the drive panel, so nore accurate alignnment can be carried out. Moreover,
accor di n?8r2®e di spl ay apparatus of another aspect of the invention, the
tenporary fixing portion is nmade of an ultraviolet cure resin, -23- so the
tenporary fi xilmgagditionpacesadingtathedisalayaappawatus efipdllanether aspest short er
time, thereby tenporary fixation can be carried out with ease and

accur acy.ofl theaduvdritom, thecantireflettive fidmdis disposegpar dhessubistsate | foranot her
aspect of the invention, the antireflective filmis disposed on the

subst r at esehbihg, seéadhengirface idfkecsionf dicehe etdeenil Hphobnt the sxdistratel foki ght on
the substrate for sealing can be reduced, and thereby the contrast can be

further iJgangechn belbd€ed, 2GROLHErEBy ttRe (cORt1Hst RhAb2RREh &t HapRfved. f urt her
aspect of the '
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 function as a kind of narrow-
band filter. Thereby, the half-value width of the spectrum of extracted
light can be reduced, and color purity can be improved. In addition, the
external light incident from the sealing panel can be attenuated by the
multiple .interference., and by a combination 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.
Obviously many modifications and variations of the present
invention are possible in the light of the above teachings. It is therefore to

be understood that within the scope of the appended claims the invention

may be practiced otherwise than as specifically described.



i nvention, the sem -transparent el ectrode and the first el ectrode
constitute a resonant portion of the resonator, so the nmultiple
interference of light generated in the light-emtting |ayer arises to
function as a kind of narrow band filter. Thereby, the half-value w dth of
the spectrum of extracted I|ight can be reduced, and color purity can be
inproved. In addition, the external |ight incident fromthe sealing panel
can be attenuated by the multiple |nb%rference and by a conbi nation of
the color filter, the reflectance of “the external |ight on the organic

el ectrol um nescence devices can bqgg Npyxtrenely snmall. Therefore, the
contrast can be further inproved. vi‘ously many nodifications and
variations of the present invention are possible in the light of the above
teachings. It is therefore to be understood that within the scope of the
appended clains the invention may be practiced otherw se than as
specifically d scr,i be 24- CLAIMS 1. A display apparatus, conprising: a
drive panel i éﬁapkﬁypm’%ﬂqw GrmBHgEE c el ectrol um nescence devices
with a first electrode one or_nore organlc | ayers |nclud|ng a light-
emitting | ayera Give Panekdneludingta phuraldy ohosgania Jeeaplusiingseanset r at e
for drive, and extracting |ight generated in the Iight- enlttln? | ayer from
the si dedeficehwiteadist eletrodsdeneorsmare nogariadaysustincludiogar hghtt er

di sposed on a substrate for sealing, and facing the drive panel on the-

si de of témitanphdeel @ed aodeondetbctrode laminated in order on a substrate for

drive, and extracting light generated in the light-emitting layer from the
side of the second electrode;

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

an adhesive layer disposing between the sealing panel and the drive
panel so as to cover the plurality of organic electroluminescence devices,

and the adhesive layer being cured with at least heat.

2. A display apparatus according to claim 1, wherein

at least a portioh of the adhesive layer is a portion cured with heat.

3. A display apparatus according to claim 1, wherein
at least a portion of the adhesive layer covering the organic

electroluminescence devices is a portion cured with heat.

4. A display apparatus according to claim 1, wherein

the adhesive layer is made of only one coating liquid or a



an adhesi ve | ayer disposing between the sealing panel and the drive panel
so as to cover the plurality of organic el ectrolum nescence devices, and

t he adhesive | ayer being cured with at |east heat. 2. A display apparatus
according to claim1l1l, wherein at |east a portion of the adhesive layer is a
portion cured with heat. 3. A display apparatus according to claim1,
wherein at | east a portion of the adhesive |ayer covering the organic

el ectrol um nescence devices is a port? n cured with heat. 4. A display
appar at us accordlng to cla|n11 wher e t he adhesive layer is made of only

one coatin 0, onbi.nat,. on. of nmore coating |liquids for
curing. SC%A g frta“f)(bg 0&% Cg‘g?:o i uldg fo%:mgfl%gzl wherei n the

conbi nati on of tvvo or nore coating I|qU| ds is mxed through coating at the
sane time. 6. A display apparatus according to claim4, wherein the

conmbi nation of _twy or nore coating yids is mxed through Separately
coating the cotiAgliFpPlayi %@)E}rﬁ‘tB?&é‘Fm% me ko spry A hsreiessure  thereto. 7.
A display apparatus according to claim1, wherein a tenporary fixing

portion is incihedeempination @dstwa Opampr@fcoaﬁn@dbaul%ﬁ& ingiredf thl‘ﬁégbdhey ve
| ayer, and the tenporary fixing portion is forned so as to straddle
bet ween tdvatsenht tige pamel tisred t he drive panel, and aligns the relative
position of the sealing panel with the drive panel.

6. A display apparatus according to claim 4, wherein

the combination of two or more coating liquids is mixed through

separately coating the coating liquids in order, then applying a pressure

thereto.

7. A display apparatus according to claim 1, wherein

a temporary fixing portion is included in at least a part of an edge
portion of the adhesive layer, and the temporary fixing portion is formed so
as to straddle between the sealing panel and the drive panel, and aligﬁs

the relative position of the sealing panel with the drive panel.

8. A display apparatus according to claim 7, wherein

the temporary fixing portion is made of an ultraviolet cure resin.

9. A display apparatus according to claim 8, wherein
the temporary fixing portion is cured with ultraviolet radiation from

the side of the sealing panel.



8. A display apparatus according to claim?7, wherein the tenporary fixing
portion is made of an ultraviolet cure resin. 9. A display apparatus
according to claim8, wherein the tenporary fixing portion is cured with
‘ultraviolet radiation from the side of the sealing panel. 26- 10. A

di spl ay 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 substrate for sealing facing Iéﬁ_drive panel . 11. A display
apparatus according to claim1, where the sealing panel includes a

reflected-1ight, absarhi;ng filmon the .substrate far,sealing. 12. A display
appar at us accglrodi rfs(at‘%ﬂg?é’ipr%aﬁ?u%(écrpéflﬂl% Oedlaélpl chf’g%ﬁl{lght absorbing film
made of a black resin filmwth an i cal densi of or, .mor or athin
filmfilter uéglﬁgcoi?feﬁitﬁfép? ﬁ@er%‘?q‘gkert R BTSN ﬁ%eiﬁn]aAaal?lgﬁI%erappar at us
according to.claim1]l, wherein the reflected-|ight absqrhing filmis

di sposed B ihdisposed gm the Sl@‘h@gtqhﬁt shtratecfory spplmg: Q‘F@nggf ediiye panel .
14. A display apparatus according to claim 1, wherein the sealing panel

i ncl udes paneantirefl ective fil mdi sposed on the side of the substrate for
sealing opposite to the drive panel. 15. A display apparatus according to
claim1l1, wherein

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

substrate for sealing.

12. Adisplay apparatus according to claim 11, wherein
the reflected-light absorbing film made of a black resin film with an
optical density of 1 or more, or a thin film filter using the interference of a

thin film.

13. A display apparatus according to claim 11, wherein
the reflected-light absorbing film is disposed on the side of the

substrate for sealing facing the drive panel.

14. A display apparatus according to claim 1, wherein
the sealing panel includes an antireflective film disposed on the side

of the substrate for sealing opposite to the drive panel.

15. A display apparatus according to claim 1, wherein

the second electrode includes a semi-transparent electrode having



t he second el ectrode includes a sem -transparent el ectrode having 27-

sem -transparency for |ight generated in the light-emtting |ayer, and the
sem -transparent el ectrode and the first electrode constitute a resonant
portion of a resonator resonating the light generated in the light-emtting
| ayer. 16. A display apparatus according to claim 15, wherein assum ng that
a phase shift of reflected light generated in the first electrode and the
sem transparent electrode is t, an op%bcal di stance between the first

el ectrode and the senl-transparent eléctrode is L and a peak wavel ength of

a spectt &ftlahgg S BRI AR NS AEpRIELS sﬁhmggg%@ fngl e 0Pl cal

di stance is a |ve m ue sa matical formul a

2: (Mathematic e é:e% 1ansp?a1en L/ +8[3/d%na19d (tﬂe tsls{%1 elec ggr(:})nstltute a

resonant portion of a resonator resonating

the light generated in the light-emitting layer.

16. A display apparatus according to claim 15, wherein

assuming that a phase shift of reflected light generated in the first
electrode and the semi-transparent electrode is @, an optical distance
between the first electrode and the semi-transparent electrode is LL and a
peak wavelength of a spectrum of light extracted from the second electrode
is A, the optical distance L is a positive minimum value satisfying' -a
mathematical formula 2:

(Mathematical Formula 2)

2LA+®/2n=q (q is an integer).



