DI SPLAY - APPARATUS TECHNI CAL FI ELD The present invention relates to a
di spl ay apparatus conprising a drive panel including an ougaghs 2006
el ectrol unm nescence device (organic EL device) disposed on a su‘gs?rat.e for.
drive and a sealing panel, which are bonded together with an adhesive

| ayer. BACKGROUND ART In recent years, organic EL displays using an arganic

el ectrol unmi nescence device as an alternative to liquid crystal displays

have beconme a focus of attention. The organic EL displays are of -a self-
| um nous type, so it is considered-tlhat the organic EL displays have '
advant ages of a wide view ng angle, |ow power consunption and adequate
response to high-definition. hilgSE€RIETIONEeo signals. Therefore, the
organi ¢ EL di spl ays have been devel oped to achieve the practical use

t hereof. A known organic el ectrol um nescence device includes, for exanple,
a first electrode, an organic layer having a light-emtting |layer, and a
second DESPLEANWPPAMRATTSre lamnated in this order on a substrate for
drive. The organic electrolum nescence device are sealed by the 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 wee ' .nJapanese Unexam ned Patent Application Publication
No. Fb?rgggggggégjﬂ?gggnese Unexam ned Patent Application Publication No.
el 11+ 4034fy, JRANSSHobRASA TeREs ' § Wit BB hERLT0s THRlhsghkop Mo He

drive panel including an orgaliic 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 wusing an organic
electroluminescence device as-a‘::n alternative to liguid 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

: ; advantages of a- wide viewing angle, low power consumption and adequate

“response to high-definition .lfi-:igh-speed ﬁdeo signals. Therefore, the

' ‘organ'ic EL displays ha_ve bee-n‘ developed to achieve the practic;ll use
thereof. |

A known organic electroluminescence device includes, for example, a

. ﬁrst electrode, an drganic layer héving a light-emitting layer, and a second

electrdde which‘are laminated ihrthis order on a substrate for drive. The

‘._pr.ganic electroluminescence devicera.re sealed by the substrate for .drive

- and a substrate for sealing facing the substrate for drive with an adhesive



(Japane

297476, Japanese Unexanined Patent Applieation Publication No. 2000- 68049
~.and so on). Further, in-order to prevent the occurrence of 1,@JQ,%120d6i ght

emtting area (dark spot), the organic-electrolum nescence device Is
typically covered with, for exanple, an inorganic protective film (For
exanpl-e, Japanese Unexam ned Patent Application Publication No. Hei 11-.
40345, Japanese Unexanm ned Patent Application Publication No. Hei 11-

297476, Japanese Unexani ned Patent Application Publication No. 2000- 68049, =

Japanese Patent No. 3170542 and so or)- In such an organic

el ectrol um nescence device, |ight generated in the light-emtting |ayer may
be extrdayed risdemdthdosietangflet ey sibskidse ches Weiy @nobetiRnSi(Ber of the
second el ectrode dependi ng upon the type of display. However, in the

or gani ¢ dxlansjile pi@yantseUnskehindt Paderd Spplieais P PimiReseaNgs HevEce, 'there
is a problemthat the reflection of external light in a wiring el ectrode

di Sposedgonshiga iRl OnoRhithi® PUTLAPAGRIESiUF Y il ARGabRLVARD 13 e or gani ¢

el ectrol um nescence devices IS rge, ereby resulting in reduce

cont 1 astyasn ot 3Ly UnoHNRELA Barc ARRIGARD PABGLASENS By 31001 o

filter or at ed-11749 absorbing m 1S provide vent the
reflecti xternal ;}ight.. |t ,has been.repor that. J( case of a
di spl ay égfh? EE§?§%ﬁe%ﬁ&?%gﬂlpﬁgt]ga%nitgﬁ?&f‘?‘%ﬁﬁ ?gl%éﬁca OBt N?)hgt&@gbst rate
for 'dri\a/@,éi he ¢col or fi%ler or .the Jike is disposed on the&iubstrate for
drive, &4 40680 Mdde Forther dniqrader dpatrerant the ospwrmeace of eBOBNd cur ed
on the gpl or filter to formthe organic. electrolun nescence device

whirnihingearanafdank s the cegriposledzelvonnkecende| deyic 60562) .
Moreover, it has been reported that after the organic el ectrol um nescence
devi ce itspicalpecpvened hwitdubbrr examipde, dni eyrganic protective film (For

example, Japanese Unexamined Patent Application Publication No. Hei 11-

40345, Japanese Unexamine(i 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

electroluminescence 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.

, © . However, in the organic EL display using such an organic

electroluminescence device, ?there is a problem that the reflection of
external light in a wiring eléctrode disposed in the organic

- electroluminescence device and between the organic electroluminescence
devices is large, thereby resulting in reduced contrast as a display.
Therefor@ 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 the side of the substrate for drive, the color filter or the like is .



whil e the organic el ectrol um nescence device is sealed wt h the | ayer made
of an ultraviolet cure resin and a substrate for sealing, gu,pé)g@(g@ant ary
substrate including the color filter, etc. is disposed on the side of the
substrate for drive, and. a Iayer rrade of the ultraviolet cure resinis

di sposed only on an edge portion to bond the substrate for drive and the
suppl ementary substrate together (JaBanese Unexam ned Patent Application .
Publ i cat. on%ﬁ I—%ll 345688). On the other hand, in the case of a displ ay
of the iahthsswhsirate for glhtVEf aoehat hagresudede)bf ahalaaciehd @hect r ode,

t he color filter is disposed onthe .side of the substrate for sealing
whi ch s&8Fi® tifeformped and etwedr mhurtheesﬁencm@evweforﬁpvmgebr et he
display of this type, the transmttance of ultraviolet radl %lon with a

wavel englastrslumdsesvence desige (J&p&ﬂ%b tUﬁeﬁQhﬁﬁe& P& g
" reflected-1ight absorbing filmto is low, so it B to cover the

or gani cPebécatioh b, er 7280562 CMAy LS haaeeeg%aafe&%h{lfg&gea' ing with

the ultraviolet cure resin, I|ke t he . di spl ay conven

whi ch etlie oganid e&bhoflﬁ&'ihééé@n 5 %I #%ameLéPSt ¢ gés&?atgﬁfgr ' Ee?‘&ﬁ?{;ﬂem )

of the invention seek to provi y ap

i e LA A
T | N PRSIt bR R B e i lementaryvent  on
- ther © hnBHAK dl%glu%hglgsale toloc gl%(rax{i teufsg 1§ Odnl};;ae:edn%n the side of the
_-substrate for drive, and a Iayer made’ of the ultraviclet cure resin is
disposed only on an edge portion to bond the substrate for drive and the
supplementary substrate together (Japanese Unexamined Patent
. _Apphcatlon Publication No. Hei 11-345688).
On the other hand, in the case of a display of the type which extracts
ﬁght from the side of I;he' second-i_electrode, the color filter is disposed on the
,Eide of the sgbstrate_ 'for;' sealing which seals the organic
_':,"‘_; €lectroluminescence device. However, in the display of this t&pe, the
tpansmittance of ultraviolet radiéation with a. wavelength of 430 nm or less
through the color filter and the ﬁeﬂected-light absorbing film to is low, so it
s 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.

Embodiments of the invention seck to provide a display apparatus of the type which
" extracts light from the side of the second eieetfode




a drive panel including a plurality of organic electroluninescence devices

with a first. electrode, one or nore organic layers includifge2006
light-emtting |layer, and a second electrode |lamnated in order on-a: .
substrate for drive, and extracting light generated in the light-enmtting

| ayer fromthe side of the second el ectrode; a.sealing panel with a color - -

filter disposed on a substrate for segling, and facing the drive-panel on.
the side of the second el ectrode; an adhesive l|ayer -di sposing between:the

~ _seal i ng FAMEATIARG & Heivdr pareel incieiding adSoighrfie WcthflGnhtloBhid Yeflog 0T 03N C |
el ng cure

“el ectrol um_nescence devices, and the adhesive |ayer w th at

| east heand asenling panelriachadin a B1dRqiItORLEQ HFéigﬁvy\_}s{ tﬁ@edﬁég‘g@l%es of the

adhesive | ayer before the adhesive |ayer Is cure heat
-wherein the tenmporary fixing portion is forned so as to straddle the
seal ing panel and the drive panel, and aligns the relative position of the

seal i ng EﬂﬁéﬂAMSUmHEtﬁF?&ﬂWENV@ﬁ@fﬂJﬁn accordance with a second aspect of
the present invention there Is provided a: nethod of manufacturing a

di spl ay apparatus, the nethod conprising the steps of: providing a drive

panel i ncl udi Aya%oplRmeatiibta firgfasprogaithe prbac inveltisRHASS BREFAS Hisss With a
first el egfar@@Ceo in@r nore organic layers including a light-em1tting
| ayer, and a second €&l ectrode lam nated in order on a substrate for

driving, and 8ffiveRanrligelndinga plurgiity ef afpeic Elbctioh@nihdsGiibe @ichd Wida kAYEr from
the si deeledtrodl@ng LA e. . providing a.sealing panel with a color

filter dfsposed “on aglglfgésaﬁeg{ygg?‘ggﬁ'sngﬁ lf%gmmmﬁﬁiaﬁ%aﬁ?@‘tﬁ‘wgdﬁ)anel on
the si de'*Boataidn eueinip whuterordlsive, dind pasictigy loghe abai Hané ByREmbgieen t he

seal i Ng ReRHomAREsiEOSE Y dedRd PRAGY..SO @S to cover the plurality of organic
el ectrol um nescence devices, form’ng a tenporary fixing portion at |east at

edges of the %mwﬁll‘aiye&wlqrﬁﬂter disppat o ¥ sfbistrdté Br PATiAS, AR Bin@dgll es the
seal i ng drae phnoRBithk BRe Bf e/ ScdhdWebirode;

an _adhgsive layer disposing lf;ietween 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, and

4 temporary fixing portion formed at Ieast at edges of the adhesive layer before the
adhesive layer is cured with at least heat,

wherein the temporary fixing ponion is formed so as to straddle the sealing panel and
the drive panel, and aligns the relative position of the sealing pane] with the drive panel.

In accordance with a second aspect of the prcseﬁt invention there is provided a
method of manufacturing a display apparatus, the method comprising the steps of:
providing a drive panel inéluding a plufality 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 é substrate for driving, and extracting light
- generated in the light-emitting layer from the side of the second electrode;
providing 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;
disposing an adhesive layer between the sealing panel and the drive panel so as to.
cover the plurality of organic electroluminescence devices, |
forming a temporary fixing portidn at least at edges of the adhesive layer, the
: tempcrary fixing portion straddles the sealing panel and the drive panel,
o aligning the relative position of the sealing panel with the drive panel, and



aligning the relative position of the sealing panel- with the drive panel,
~~and 14 June 2006 4a curing the adhesive layer with at |easti4lygaat 200 the
di spl ay apparatus according to enbodi ments of the invention, the color

- filter is disposed on the substrate fota sealing, so even if external |ight

i nci dent fromcmgﬂ%}]émlgﬂp ‘thia?{e%]s?fht::ﬁm ed on the organic
e t he™

el ectrol um nescenc evi.ces,  etc., ight is prevented from being

. enitted fromthe sealing panel and thereby the contrast -can be inproved.

"-I\/breover', t he Ac ive layer is disposed so.as to cover the grganic
el ect rol uni nes@gﬁgéisgg\yiagé%r?mg8"?05%?‘3%% Bd@e%“torféﬁ%’rﬁvﬁ’étg@e vices are
secur el y filsea diposedrdnnle subdtteafb @8AIME, bA¥OEn FTxfeR dight InRidaRefromSO DY the

adhesive |ayer, with excellent and stable adhesive properties, the drive

panel andhf [fealingapansl ispeeilested oa the arganic zbgsolumincssincy dewicds dte.othet her |
dl f the col filt BRI EF
DESCRI P i PP RN o o the dofing o gt Bl e P8 s ay

appar at usraabeamgiavgdt Mogcovér, tat adhedioellayents ddpobdiiesol RS RbY@The biganic2 1S an
enl arged ezr Ss _section view of an organic_ el ectrol um nescence device in
the di spIa¥ ﬁﬁﬁ%ﬁ‘%ﬁ%"e GiERS:iSA thy ergagic elecpralungnesseneg dewicay yedeanrelys |
sect i onalseMe@\WiifheRANRE H8HesREANUr G - NS e LS BNy ide displa
apparatus shown in FIG ﬁs_ FI g&f iggl%gt‘%ﬁmaﬁgg\;ﬁn%wﬁg&%aadgg%{gé:Faf’ie{]?(rgﬂ in the
di spl ay &pgileat ansd sabdewdhesive properties, the drive panel and the sealing panel are



in FIG 1 viewed fromthe side of a drive panel; FIGs. 5A"through 5C are

cross sectional views sequentl ally showi ng steps of manuf agt jihkLRgod he
di spl'ay apparatus shown in FIG 1, FI-Gs. 6A through 6C are cross sectional "
views showi ng steps follow ng t he step in FIG 5C; FIGs. 7A and .7B are
cross sectional views show ng steps follow ng the step.in 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 enbodi nent of the invention.. BEST MODE FOR CARRYI NG OUT THE

"I NVENTI ON Preferred enbodi nents of the invention are described in nore

det ai | epRlyOBORGIRESdtHeS, qerga@d@g@%ma@yﬂlegemea&\f BBSendeFdf Sle ESBRI ment |
FIG 1 shovvs a cross sectional view of a display apparatus according to a

first e diment of the invention. The display apparatus is used as an

ultra-thin organic EL color display, etc., and in the display apparatus,

for exanple, a drive panel 10 and a sealing panel 20 faces each other and
t he whol e facing surfaces thereof are bonded together with an adhesive

| ayer gani c el ectrol um nescence

devi ce:@g&igﬁ?&g%% %ﬁtfﬁgnﬂ%ﬁl{}g eI ectrol um nescence device 10G

emtting gre | i ght and- an organic eI ec um nescence deyjce 10B
jitcp! opdl

emtting bl i Yi agregosestiong! Figyg o a lép tFHBRIAREHRCREANAMA e on a

substrate for drive 11 made of for exanple, an insulating material such as
st embodiment of the mventlon, :

FIG. 2 1s. an enlarggd cross sectional view of an organic
electrolaminescence device in the display apparatus shown in FIG. 1;
FIG. 3 is an enlarged_ cross sectional view of another organic
eleétroluminescence device in t,ile display apparatus shown in FIG. 1;
FIG.4is a pllan view of a color filter in the display apparatus shown
| in FIG. 1 viewed from the side of a drive panel;
FiGs. bA througﬁ 5C are cro.ss sectional views sequentially showing
| steps of manufacturing the disi)lay apparatus shown in FIG. 1;
FIGs. 6A through 6C are cross sectional views showing steps
following the Stepr in FIG. 5C;
FIGs. 7A and 7B are cf%ss sectional views showing steps following
the step in FIG. 6C;
FIG. 8 is a cross sectional view showing a step following the step in
FIG. 7B; and
FIG. 9 1s a cross sectional view of a display apparatus according to a

second embodiment of t}ie Invention.

- BEST MQDE FOR CARRYING OUT THE INVENTION



gl ass. Each of the organic electrolum nescence devices 10R, 10G and 10B

“includes, for exanple, an anode 12 as a first el ectrode, anqipsdib@id N9

| ayer. - 13, an-organic layer 14 and a cathode 15 as a second el ectrode

laminated in this order fromthe side of the substrate for drive 11. The

- anode 12 and the cathode 15 are shared anong the organic

el'ectrol um nescence devi ces 10R 10G and 10B in the direction: orthogonal

to each other, and have a function as wiring to supply a current to the

~organi c el ectrolum nescence devices,1l0R, 10G and 10B. The anode 12 has a

thickness in a lamnating direction (hereinafter sinply referred. to as

t hi ckness) o of a netal

such as pl at ?ﬁ%%p IEBB&I% %‘% ﬂ% Fgérrlﬁ%([ig?é %’eﬁ&qged b nd(O%r r&ggﬂtungsten
al | The i nsulatl 13 is provided to secure the

|nsul at PS@“BE?%%Hg%Pﬁg‘ aﬁ%‘&'gpi‘? %d Y’g"’cgrfyhode 15, and to accurately form

l'ight- eﬁ‘ttlﬁ%blgg eas Ln the organic el ectrol um nescence devices 10R, 10G

and 10BY¥dh 1 hapes. The insulating |ayer 13 has a thickness of

approximately 600 nm for exanple, and is-made of an insulating materi al

such as sili é& G- 1showisor crasseeytionnkviersell adisrjay apprratysiacsoidies an

aperture portion 13A corresponding to the light-emtting area. The organic

| ayer 1io hdérsd eanpgdiremt oftthecnyentipnr dherdisplayhaprangaws s used as
el ectrol um nescence devices 10R, 10G and 10B. FIG 2 shows an enl arged
vi ew of ahhdtoxtiami ergaaye K11 dolon disydagr efzni and e che alispiapegparatugjevi ces 10R
and 10G In the organic el ectrol um nescence devices 10R and 10G the
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 adheswe
layer- 30. The drive panel 10 includes an organic electroluminescence
device 10R emitting red light,g an organic electroluminescence device 10G
emitting green light and an organic electr(;luminescence device 10B
emitting blue light_digposed 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. | | o
Each of the organic electroluminescence devices 10R, 10G and 10B
includes, for example, an a_no&e 12as a ﬁrst electrode, an insulating layer
13, an organic layér 14 and a ééthode_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 shar_ed among the organic electroluminescence devices
10R, 10G and 10B in the direction Orfhogonal to each other, and have. a
function as wiring to supply a current to the orgaﬂic 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



or gani.c Iayer 14 incl udes a hol e i hj'éctlon' | ayer 14A, a hole transport

| ayer 14B and a light-emitting |ayer 14C, each of which isi4REe 20
organic material, lanmnated in this order fromthe side of the anode 12
The hol e injection.layer 14A and the hole transport |ayer 14B are provided

to inprove the hole injection efficiency into the light-emtting |ayer 14C

The light-enmitting layer 14C enits light by the injection of current, and
emits light in an area corresponding to the aperture portion 13A of the
insul ating layer 13. In the organic, £lLectrol um nescence device 10R . the

hol e injection [|ayer 14A has a thickness of, for exanple, approxinmtely 30

;‘3“ 14 TnEegBaE %ﬁ%ﬁ%ﬁ?@ﬁ ffﬁéﬂ%ﬁf*ﬁ@"%ns%m ¥ pfﬁ%%‘%% RO Se of.
biog[ (e)lifg@%hqrhtﬁa'%% te %%ﬁ‘zf’ﬁmhg clmal SNPB;-jl eT(rjle light-emtting | ayer 14C

has a thlckn for Xa Ie xjimately 40.nm, and .i made of a
Bt nol | el B3 ift BEN5 S ma s e e the 393uls g hheroan

4- di cyanonet hyl ene- 6- di met hyl am nqostyryl) nmet hyl - 4H pyr an In
t he o)r/g angilect4 @m@ﬁﬁ%%@n@&yaévaeé "1%@?0/‘3‘%11%9150{ ?égl Mgb&%ﬁlﬁtm(gggwer 14A

and the hole transport |ayer 14B are nmade of the sanme materials as those in
t he orgarfias 81 éhe rseanicnelselanbuntiapcence] devicehdORe| WG targh 4P intoayer 14A
has a thickness of, for exanple, approximately 30 nm and the hole

) transpod@sitai/ehaneﬂ?) Hﬁbe'msnﬂatihgdaser 13 haexa tipicknessagipappioxanakely20 nm The

_Ilght emtting layer 14C has a thickness of, for

600 nm, for example, and is. made of an 1nsu1at1ng material such as silicon
dioxide (Si02). The insulating layer 13 includes an aperture portlon 13A
corresponding to the light-emitting area.
The organic layer 14 haséa-different structure for each of the organic
- electroluminescence devices 10R, 10G and 10B. FIG. 2 shows an enlarged
view of the organic laye_r 14 in the organic electroluminescence devices 10R
and 10G. In the organic ele¢troluminescence devices 10R and 10G, the
Organié layer 14 includes a holia 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 éhole traﬁéport layer 14B are. provided to
'imp_rove the hole injection "efficiency into the light-emitting layer 14C.
~ The light-emitting layer 14C emits light by the injection of current, and
B | .emits 1iglit, Iin an area corresponding to the aperture portionAl.SA of the
1nsulat1ng layer 13.
In the organic eleciroluminescence device 10R, the hole 1njection
layer 14A has a th;ckness of, for example, approxmlateiy 30 nm, and 1s

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



exanpl-e, apprOX| rrately 50 nm and is made of a 8- qui nol i noI al umi num =

complex (Alg). FIG 3 shows an enlarged view of the organl ¢4 Laxepoded i n the :

organi ¢ el ectrolum nescence device 10B. 1n the organi c el ectrol um nescence -

devi.ce 10B, the organic |ayer 14 includes the hole injection |ayer 14A, t he.

hol e transport |ayer 14B, the light-enmitting Iayer '14C and an el ectron.
transport Iayer 14D, each of which is nade of ah organic naterial, '
~laminated in this order fromthe side of the anode 12. The el ectron '
transport layer 14D is provided to.igmpprove the el ectron injection
efficiency into the light-emtting layer 14C. In the organic

el ect 1 OMTDNERCR Nt IR Ao Yt 1o OIS halla ik RAesd G1Y Kz iy d the hole
transport |ayer 14B are made of the same materials 14 June 2006 as those in

the or gg.g\ﬁ@gg&s«?a%eow%n%aaeegadsm%?a NIR gﬁﬁl@ P&uggﬁh Rihd anspor t

| ayer i ckness of exarrp nm “and the

G e L #ag%n%%‘sagfoﬁ%“ e ey %

appr oxi mat el and is rrad t CP).. The el.ectron

t r anspof P ?%Xg]‘%aén’ a’f‘hl‘ék‘i‘?@@@ (3'? 35 HQBB%QPW%’W 30 nm
and |s hown in FIGs and 3 the cat hqode 15 .includes a
senmi - t@ﬁgpileﬁﬂ#e@ é?&lﬂ?lgod% °15thaVPh@1%erﬁf t Axlisypnamethsdenebi(ght
generated in the light-emtting | ayer 14C and a transparent el ectrode
havi ng @W@#ﬁl@mﬂ)ﬂ} 2tmethyloyhhl- maner@@in the Iight-enitti ng | ayer

14C, which are lamnated in thiis order fromthe side of the organic |ayer
'_ 14 Ther eby,In the organic electroiummescence 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 thicfmess of, for example, approximately 30 nm,
and the hol_e- ‘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 _trahsport layer 14B, the iightfemitting 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
_ transpoft layer 14D is provided to improve the electron injecﬁon efficiency

into the light-emitting layer 14C.
In the organic electroluminescence device 10B, the hole injection

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



the drive panel 10 extracts the light generated in the light-entting |ayer
14C fromthe side of the cathode 15 as shown by arrows w thqiglagheshosl nes

in FIGs. 1 through 3. The seni-transparent electrode 15A has a thickness
of, for exanple, approximately 10 nm and is ;nade of an alloy of

magnesi um-(My) and si:lver (MyAg alloy). The seni-transparent electrode 15A
is provided to reflect the light generated in the light-enmtting |ayer 14C
between the anode 12 and the sem -transparent electrode 15A: |In other o
words, the seni-transparent el ectroge 15A and the anode 12 constitute a
resonant portion in a resonator which resonates the |light generated in the

light- e®itlosedn! ehebrddGe dlectrshphRicat@lcedéviass 0B aadr B3QNATGE i S
constituted, because the light generated in the light-emtting |ayer 14C

causes MWald ifan8portOatés iqﬁqla?sosz@hm&%gé %f,%?%x&&pﬁé{h%gr@?'lﬁéte?y spnd of

narrow band filter, and thereby the half-value w dt e spectrum of

ext 1 2t ! bl e HERAYERIGAPE 1AL ATPYAL LY chSaIRL Ao EVARDRL, 1C 1

prefera ecause externa inci dent” from the sSealing panél 20 can
be atte mul tigpl es. interference t he r.efl] ectancg of the

ext er na%ﬁ(gﬁfn%\c{)%l&mng}'gaﬂ% hgbf@é?‘?@flﬁg‘?‘%éers@%ﬁ@éls @Pﬁ%@esfd% E)fOG and 10B
can becone extrenely. snall . _by a conbi nat,i on..of . a color filter 22 (refer to
FIG 1)°%8™¥ e’(?é’é’@#’&%g%l%tlér%{mlié‘t“ Wa?’aﬂﬁrogd%aé,ho?‘fpﬁoén &tjgﬁ?a to match

t he peak, wavel ength of the narrowband filter and the peak_ wavel ength of

‘the speélectiondranspmt lages]4ldhasp Haicknessef &y examplenappingimetelsissuni ng

that the phase shift of reflected |ight generated in the anode 12 and the
sem - t r 8Q9p8r and 1s made of Alq. : : _

As shown in FIGs. 2 ;md 3, the cathode 15 includes a semi-
‘transparent electrode 15A havi_:ng semi-transparency for light generated in
the light-emitting layer 14(_5, .and a transparent elecfrode 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 extrécts the light generated in the light-emitting layer
140 from the side of the cathocie 15 as shown by arrows with dashed lines
mm FIGs. 1 through 3.
The semi-transparent elgéctfode 15A has a thickness of, for example,
~ approximately 10 nm, and is g{m-ade 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 électrode 15A and the anode 12 constitute a resonant
portion in a resonator which re‘sb.nates the light generated- in the hght-
" emitting layer 14C. If 18 preferabie that such a resonator is constituted,

“beeause the light generated in the ]_ight-émitting layer 14C causes multiple



el ectrode 15A is 4) (rad), the optical  distance between the anode 12 and
the sem -transparent electrode 15A is L, and the peak mavqhgngé@0?§ t he
spectrumof light desired to be extracted fromthe side of the cathode 15 -
is A the optical distance L preferably satisfies a mathematical fornula 1,
and in fact; the optical distance L is preferably selected to be a - .
positive mnimum value satisfying the mathenatical fornula L Further, in
the mathematical fornula 1, the units of L and a nmay be the same,. for’
exanpl e, (Mathematical Formula 1) .2{ga+4)/2n =q (q is an |nteger) The _
transparent electrode 15B is provided to reduce the electrical resistance

of the sebforbA@NSPFuRALioRRCHNAAA dOAarARAbLAD EIEY, Ojncﬁ@hex%'bg%z{é cal ly
conductive material having sufficient translucency to the

gener at ﬁglﬂﬁlhgewidtgh&f eha td #)b@ﬁ'uh?%?re)&fl&teé‘sh Hei dﬁ”%(ﬁ](de i Aad; ngtﬁum i ne

transparent el ectrode 15 or exanple, a conpoun
ci okt 11 DaftY SR Bl @eéiﬁwet.hfﬂb’? T Bhoigr IR Pt TP Pbfl 0 ene
ol cct rotiigens feonk i aRafipe okl eh s gozavatie e thhoRAORRIF G 1,
ar' ve paHerter acréi'nan e elba gttt dbe ?%%?ggéméxxgezﬁa}:é‘%dciséﬁmﬁ he
organi c el ectrol um nescence devices 10R | OG and | OB together wth an
adhesi velerbipbimzmescenee depises 08B, 166 @y&ﬂﬂBg:amb@ognm@etr@me&r sviadlr i al
transparent to |light generated:in the organic el ectrolum nescence device
10R, | Gy anbmbidatiucef asolgirdtiter 22 (tdfer suB¥6r 4D éo bordesedbbd datt,
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. Iﬁ oéher 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 eleciérode 15A is L, and the peak wavelength of the
spectrﬁm of light desired to be_:'extracted from the side of the cathode 15 is A,
the optical distance L preferab-ly satisfies a mathematical formula 1, and in
Sy | fact; the optical distance L is i)referably selected to be a positive minimum
~ value | satisfying the 'mat}{iématicgl lformula 1. Furi:hér, in the
~ mathematical formula 1, the units of I and A may be the same, for exﬁmple,_
.‘llnmu. |
V(Mathermatical Formula 1)
2LA+D/ 2 ﬁq (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

.elé_actrically conductive material having'sufﬁcient_translucency to the light



for exanple, the color filter 22 and a reflected-light absorbing film 23 as
a black matrix are disposed to extract the |ight generatedi4 Ndeh®ogr ganic
el ectrol um nescence devices 10R, 1 0OG and 10B, and to absorb exter nal | ight .
refl ected on the el ectrol um nescence devices 10R, | OG and 10B as well as
the anode 12 and the cathode 15 which are positioned in between as mnrlng,
so that the contrast i-s inmproved. The color filter 22 and the

reflected | i.ght absorbing film23 may be disposed on either side of the.
substrate for sealing 21, but prefergbly they are disposed on the side
facing the drive panel 10, because the color filter 22 and t he

reflect ghsd iy ! ?ﬁ 3;1] |ve @%“?‘g % N HQGXP?&GQPEOE& yri@Ggae and can

be protected he co |ncIu es a red

filter 2 ue filter re d|s osed -12
corresp‘é?}zﬁlglsﬁgr t %Jréééggéptgogl ec @Fu%cﬁgﬁpcu 51 B{aY/g]ggén and 10B,

respect} FIG 4 shows.a plan view of the color filt 22 VI vvedfrom

el st 21ty Sngl gt & iR abls: heftife, the fompeund <k Gitadr B80ensi | v

identify the re ilter 22R, the green filter 22G and the bl ue filter 22B,

t he ,rea*){lFF ricgl (20211@{ uctyvply SV%%dffﬁfhneefPr@zl@O&neﬁ caned (ks af (apbems 4r e

I ndicated with vertical lines, oblique |lines and horizontal I|ines,

r espect fopapsratyre rdél w5 preferablr thae tgeeshicknpserof2tl® aansparesitue filter

22B each have, for exanple, a rectangul ar shape, and are formed with no

space i electrotaddiB isTHer exampld, tappragimatehe 290eem. filter 22G and the bl ue

filter 22B each are nmade of a resin mxed with pigments, and by the

sel ection of Ashdhow gnd#iCs,1, tthe deaghg paras20 id dRpesédion har gdeed

| 'wavel engt h of red, green or
' the cathode 15 of the drive panel 10, and includes a substrate for sealmg 21
to seal the organic electroluminescence devices 10R, 10G and 10B together
with an adhesive layer 30. 'i‘he substrate for sealing 21 is made of a
. material transparent to light generated in the organic electroluminescence
~ device 10R, 10G and IQB, 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 ﬁatﬁx are disposed to iextract the light generated in the organic
electroluminescence devices 10R, 10G and 10B, and to absorb external light
. reflected on the electroluminesicence devices 10R, 10G and 10B as well as
the anode 12 and the cathode 1% which are positioned in between as wiring,
' so that the contrast is 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 rto the surface

" and can be protected by the adhesive layer 30. The color filter 22 includes

aved filter 22R, a green filter 22G and blue filter 22B which are disposed



wavel engths is adjusted to be lower. As shown in FIGs. 1 and #inebbss
reflected-light absorbing film23'is 'disposed along the boundaries anbng
the red filter 22R, the green filter 22G and the blue filter 22B. The
~reflected-1ight absorbing film23 is made of a black resin film

contai ni ng, for -exanple, a black colorant with an  optical density of 1 or .
more, -or-a thin filmfilter using the interference of a thin film Mre
preferably, the reflected-1ight absambing film23 i's made of the black
resin film because the reflected-1ight absorbing film23 can be easily

formed &drrbQWn@ess -to TR bbbl tREEBIndReiRAQPiced 1@ NBGEaniNCl udi ng
one or nore layers of thin-filns of, for exanple, netal, a nmetal nitride

or a meygh PXideLisoAasS to attenuate light by the use of the - 13
i nterferente 8% tlhgly?hi n filnms. A lamnate of chromi umand chrom um oxide

i
|
(111) (Cr203)yhn alternate order d.s taken.as speciflc e |.e of the
thin £t P14 BhEREARRnEH of the' ATRE 22 YBSFL O IRIBE B¢ 1o i
i
|
|

whol e surface of drj v anel n. t he, si de where th ani,c

el ectro ﬁggé@ﬁ’@iq%de\ﬁ‘gggg’idﬁ, F@aﬁﬂ"% to,ea Ys’g‘&%ﬁ‘/ gégggdt 0 nore
effectiéﬁl yzp event corrﬁsi on_and daymage of the qrganic el ectrol um nescence
devi cestitgR 22 e graen dulter 39 aphdhe blue Aler 288, hecrpdofligr 22Fat | east

heat. In other _words, at_ | east aﬁﬁart of the adhesive |ayer 30, nore - : j
speci f i &l gipeatfiliem@CGandoihe binw fiter R2Bathdniicatediyarh sortieal dinieag t he
organic el ectrolum nescence devices 10R, 110G and 10OB is a portion 30B .
cured vohlhqiehnes and lpmitdmdal 1308, cespedtivelyh heat is made of, for exanple, ?

&, thernosetting resin such as - ;
- 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 1s adjusted to be iower.

As shown in FIGs. 1 and 4, the réﬂected-}ight absorbing film 23 is
disposed along the boundaries:; among the red filter 22R, the green filter

~ 22G and the blue filter 22B. r;;%Fhe reﬂeéted-light absorbing ﬁim 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
..easﬂy 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



a phenol resin, a nelanin resin, an unsat ur at ed polyester re5|n an epoxy
resin, a silicon resin, a polyurethane resin or the |like. A4rre2088Y
f|X|ng portion 30Ais forned in a part of an edge portion - of the adhe5|ve
| ayer 30. The tenporary fixing portion 30A is nade of for exanple, an-
ultraviolet cure resin, ‘and i's. forned so as to straddl e between t he

seal ing panel 20 and the -drive panel 10.- The tenporary fixing portion .30A
is provided to align the relative position of the sealing panel 20 with the
drive panel 10. The display apparatusycan be nmanufactured through, for
exanple, the follow ng steps. FIGs. 5A through 7B ShOMla met hod of

manuf ac el RPe e of ithR! ¥in ARRAY a?&“?arﬁir?zpcebé(f ehifn ﬂf; d cAfomiagn in FI G
5A, the reflected-light -14 absorbing film 23 e above-descri bed

ahove. Sés%:@. Q20RO A PR AP ik Y Fol g% %‘F@%‘*ﬁnﬁ’é‘ﬁape Shown i n

FIG 4. N ﬁ 3@ shown in FIG 5B, the naterial of the red filter 22R i s
coat-ed onq Ién B%rtrate for sealing 21 through a spin coat rret hod or the
li ke, andth emat filter 22R.i s ter d fired

al r.ed
t hr ough phot W&%ﬁ@b b, i lzanivg byerdddagprogie Wholq SR el abl e ¢ hat
an edge ﬁ(gr‘il on of the red filter 22R covers the refl ected- Ilght absor bi ng
film23therdie pamedr H) R thecsidsewhere sthegorganig) ¢legigobumineseendse red
filter 22R with high accuracy so as not to cover the reflected-1ight
absor bi Agvices A0R3, 10hawnal pOBt axendispesediisd am te meorer efféasivedd préytt absor bi ng
film23 does not affect the display of an inage. Then, as shown in FIG
5C, | i keottrhsionexhd dhterge2dRhet drgabhicelettioheni?Bencddevices 10R, 10G

and 10B. The adhesive layer 30 is cured with at least heat. In other
words, at least a part of the aglhesive 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 phenbl resin, a melanin resin, an unsaturated pélyester resin, an epoxy
“resin, é silicon_‘ resin, ﬁ polyur(;thane resin 61‘ the like.
A temporary fixing portion 30A is formed in a part of an edge portion
- of the adhestve layer 30. Thg_ temporary fixing portion 30A is made of, for
example, an ulfrav’iolet cure résin,.and is formed so as to straddle between
the éealing panel 20 and the drive panél 10.  The temporary fixing portion
.'30A 1s provided to align the relative position of the sealing panel 20 with
‘the drive p_éﬁel 10.
The_display apparatus -can be manufactured through, for exémiple,
the following steps. _
FIGs. 5A through 7B show a method of manufacturing the &isplay

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



the green filter 22G are fornmed in order.  Thereby, the sealing panel 20 is
formed. Further, as shown in FIG ®6A, for'exanple a. pIurathMnghoamodes 12
made of the above-described material are forned in parallel on the -
substrate for drive 11 nmade of the above-described material through, for
exanpl-e, direct current sputtering.: Then, the insulating |ayer 13 of the:
‘above--described thickness is fornmed on- the anodes 12 through, for exanple,
CVD (chemi cal vapor deposition), ‘and a portion of the insulating |layer 13
corresponding to-a light-emtting anga is selectively renoved through.

i thography to formthe aperture portion 13A. Next, as shown in FIG 613,

cor r espahstieng Fili@33A8AE Wf%h@oéﬁdv%rﬂes']:ﬁﬁegfm%ﬂfndlnﬁufoi‘ﬁﬂeﬂgoﬁ aKer 13, .the
hol e injection Iayer 14A, the hole - 15 transport layer 14B, th

I ght - egghdil-RE FAYERS y ach of
whi ch is nmade o# kéoveH%EScrlgidﬂ&ﬁ%g%¥%]%Baggaﬁm it ﬁﬁd%ﬁgeégdescrlbed
t hi ckne d |n argler se.pf .an .area shown)
t hrou hgg?tgfne:(;(é%p@ :%)8 33@0%? FF@h& j 48 Slﬁ% Hrlr?ﬁg} %&&hﬁask | s
changed pon, t ni c ctraq cencg devices
and ‘| @n}aﬁg’ﬁé‘frﬂ?gﬂ’é’ éﬁg ﬁgﬁr{sh‘é‘?ate&tm? §L‘8|‘?‘¥ i 5 ealing 3it vapor
deposition only on the apertyre _portion 13A with hi h accuracy, so it is
pr ef er alOvEkaE PaR (eophpeathpd qrothfelikesanddhen thevmaterial phshe Tadert ur e
portion 13A and slightly cover the edge of the insulating |ayer 13. After
f or mi ngftttee 28K #npatteeest and firgdgihreugh photslithognaphyr tmépan éhe redlect r odes
15A which have the above-described thickness and are made of the
above- déler 228 nltie preferable thet eacdge yuatiahloflthe med fidter 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. Thereby, the sealing panel 20 is
~ formed. |
Further, as shown in FIG. 6A, for example, a plurality of anodes 12
made of the above-des-cribedf material are formed in parallel on the
" substrate for drive 11 made (;f the abeve-described material through, for
example, direct current sputtering. Then, the insulating layer 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
corresponding to a light-emitting area is selectively removed through
lithography to form the aperture pertion 13A.

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

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



di rection perpendicular to the anodes 12 by the use of the area mask (not : -
shown) through, for exanple, vapor deposition. After that, 1@uuhbBeosem -
transparent el ectrodes 15A, the transparent el ectrodes 15B are forned

t hrough, for exanple, direct current sputtering by the use of the sane area
mask used when the sem -transparent el ectrodes 15A are forned. Thereby, the
drive-panel 10 is forned. After form ng the sealing panel 20 and the drive
panel. 10, as shown in FIG 6C, for- exanple, a thernosetting resinis:
coated on a surface of the substraty for drive 11 where the organic

el ectrol um nescence devices 10R, |OG and 10B are fornmed so as to formthe.

porti on 3y feﬁty\%ti‘tﬂhe%e' Q1g}ittl§nﬁtji?1%3'l dﬁeﬂ ayer 3Rd The slegiopl coating

may be carried ouf through, for exanpl e, -di scharging the resin froma slit

nozzl e tti‘zPﬁsp%htSE%%?%D, c8kh of iER3s h:{%ﬂdeoéf %%r%ep&és@ﬁbﬁﬁ IPE i he portion

30B cured w't esive layer one coati ng or a
conbi na i I is.u I urther in the
case of talgca(r:% 1|; r?a 0‘}/83&3[8 ﬂ&odgﬁmﬂn%s 358?3 81?8551‘#193’ Pﬁ%ut?%gfl Hg | i qui ds
may be coat ed e r ar atel or der coati ng
t he coaffhiy IP?%& (’a‘gt ﬁ d}ﬁq{’kg%’tﬁﬁﬁeé) aénl?ﬁext ﬁP‘ér %ﬁf’ﬁéloéloat‘%%gﬂﬂsl qui ds nay
be coat ed or the coati n iquid coat ed at the sane ting so as to
be mi xe lm%th‘i:o&F?fhg r{"%%k ddat rd’fP@F'y the  SFEARE coat i ng
liquids are coated in order, the | bgﬁjds may be m xed by, for exanple, the
appl i caeleshrddnmanescenee dewiersd R aed t AeBs dal forgn pthe| l3BTand the
drive panel 10 together. Next, as shown in FIG 7A, the drive panel 10 and
t he sealfiurtheranielis dﬁﬁcabetcboaﬂgcbumg@chedemﬁhon helpdiveshe apeagtere 30 in
bet ween. At this
s portion 13A with high accuracy, so it is preferable that each layer is formed

S0 as to cover the whole aperture portion 13A and slightly cover the edge of

the insulating layer 13. Aftef forming the organic layer 14, a plurality of

senii'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 usé 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 wused when the semi-transparent electrodes 15A | are formed.

Thereby, the drive panel 101s formed.

After forming the sealing panel 20 and the drive panel 10, as shown

in FIG. BC_,. 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



time, it is preferable that a surface of the sealing panel 20 on the side
where the color filter 22 and the reflected-1ight absorbingsfjjjdnass are

formed is disposed so as to face the drive panel 10. Further, it iIs

preferable not to enter air bubbles into the adhesive layer 30. Then, as

-shown in FIG 7B, for exanple, the sealing panel 20 irs noved 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 -
organi ¢ el ectrolum nescence devices IR, | OG and 10B and the color filter
22 are aligned. At this time, the adhesive layer 30 is not yet cured, so

t he rel abatieg pesidrean prdhitiegn Foe theapompnpd0B| cedawitl heat ¢hiithe panel 10
can be. noved approximately a few hundred m The relative position between

t he seahidhgsivangyer2sD, amd doR€ind! liy@dranetomBidation dTtvdd R EQuidgnporarily
fix the sealing panel 20. For exanple, an wultraviolet cure resin is coated

on at | gag 8k t IusHYe if i ' ' so as to
st r addl r?bg?%‘gﬁ&%ﬂg%éegﬁ ng béﬁ(e)‘{}%%%gndf %%gmlﬁﬁaﬁgh\égnﬂgﬁy%,ﬁ%ﬁd t he

Lo cur e Crent T oPtt ohfeBPBubEE HQTYR atbd Scine MRS 18 10T on
20, F: nsPPRCelS U e oV Bot Rt as cenlg Hadtt e WS ERe o %an
he. seatimg pERERuBPLARe Gatmhibgsuar berie el g GRPREREIEScan be
appropriately determ ned dependi ng upon the. heating tine, such as 80C for
a heat i Rk PRecogfed atothes same Boe poras tadiet mgedi mVhsm godiang dheThus,
) coating liquids separately, after the coating ligquids are coated in ordér, the
liquids may be mixed by, fbr example, the application of pressure caused by
bonding the seéling panel 20 and the drive panel 10 together.
Next, as shown in FIG, 7A, the drive pz-mel 10 and the sealing panel
20 are bonded together with the adhesive layer 30 in between. At this
' t_ime, it is preferable £hat a gurface of the sealing panel 20 on the side
_Wh'eré the color filter 22 anél the reflected-light absorbing film 23 are
formed 1is diéposed so as to face the drive panel 10. Further, it is
preferable not to entei‘ air- bu}ghles into the .adhesive layer 30.
Then, as shown in FIG 7B, for example, the sealing panel 20 18
' moved ina 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
thg color filter 22 are aligned. At this time, the adhesive layer 30 is not
yet cured, 80 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



- display apparatus manufactured through the above steps,  whgn, 2. 2006 o
. predeterm ned voltage is applied between the anode. 12 and'the“catRode_15,'."
;acurrent 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 | ayer 14C.:The light is reflected several tines between the
* anode. 12 and the ‘senmi -transparent el ectrode 15A, 'and passes through the . -
~cathode 15, the adhesive |ayer 30, .tjge color filter 22 and the substrate. -
for sealing 21 to be extracted. fromthe side of sealing panel 20. In the
enbodi ngRénedStd RBnfRIrAFiLY | fikethe Zsaithe Naudetf beCt eflol | GhimaRsOLRing film
23 are disposed on the sealing panel 20, external light 1 ncident fromthe
sealin i v A 6LAn ' re - ¢ - 18
oL i o B AL DR PR 7Bl BE R R paFidh 36 .

el ectrol um nescence devi ces from

IE e Zﬁg"’e‘ﬁ . nén‘%ig%er%zg%cshh% B ﬁ%ﬁaﬁgbeéﬁ?%feﬁé@?%s?ﬁﬂ% %”@éﬂ%!%@'ea;%&ﬁ% es. 10R,
] oG 10B ¥ i ncl ydj . i - . 15A
ana hedkgpantf 10SRRTTRE kAN FRttte OFohanrGRtRo R R pl e

I nterference, ..t he half-val ue width of _the spectrumof. extracted |ight can -
be reduttd seakinecBrBel A itoy crem the ultraviplely cuse tesim, Abevsbyethal [ight is

attenuated, and the reflectance of the external light is reduced by a
conbi naemmerary fhang diastion; 394 s farmed sotaseto bevsapablend teomoarasily can - be

 further i nproved. Thus, according to the enbodinent, the color filter 22 is

- di sposdiixiag thehgeaduispanele2d.or sealing 21, and the sealing panel 20 and the
‘drive panel . : - _
L 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 bonde(i together. The curing temperature can be
~appropriately detexmined 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 SilOWIl m F IG§. 1 through 4 is completed.
In the display apparﬁt&s manufactured through the above steps,
when a predetermined voltage is applied between the anode 12 and the
oy cathode 15, a current is injected into the light-emitting layer 14C, and
‘holes and electrons are bondedé.i;zgain to emit light mainly in an interface on
the light-emitting layer 14C. The light is reflected several times between
the anode 12 and the semi-transparént electrode 15A, and passes through
the cathode 15, the adhesive layer 30, the color filter 22 and the substrate
for sealing 21 to b.e 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 -



10 a.fe bonded t oget her with the ad'he_s.i ve | ayer 30 di sposed so as to cover

.the organic electrol um nescence devices 10R |OG and 10B, 1§guﬁ%§@dﬁnal
l'ight incident fromthe sealing panel 20 can be prevented from-béing
refl ected on the organi c el ectrol um nescence devices 1011, 10G 10B and so
on, and then being enmtted fromthe sealing panel 20. Therefore, the
contrast can be inmproved. Moreover; the . adhesive [ayer 30 can securely
seal the organic electrolum nescence devices 10R, | OG and 10B, so the

‘organi ¢ el ectrol um nescence devices ¥0R, |1 OG and 10B can be effectively

prevented from corrosion and danage. Further, the adhesive layer 30 is

cured Welddti@@hinSRehfe HWvicks RAREH L0 a8d 10Be A NI bBANL knAtkeAr € easily
bonded together with the adhesive |ayer 30 having excellent and stable

adhesi v (! [ I . sence of the col or
2o i1 o 388 kpRip rpRRFRY, AngeBl (b RobEREIAR i BRAIT0R < formed i n
a part of t edge. porti of the adhesive |ayer 30.to,align _the relative
position of Oeregg%ral ilr]ilg ggﬁele?%o\%n?ﬁnéhel%ri eclhpar?gl % g)gg%r%lr%e accurate
al i gnmen an  be carried .out n dit] e tenporary.fixi portion
Son’T s Alegt¥pmigercgnts S6vigretoknnftatd 108, bhE risotR RO Iy el hor o1 on
30A can be. cured at - Iowsr terrperzgqi]l%re fq%r a shorter tinme. Thereby,

t enpor aP§LitsaRIpeRent alscade 94 agddihe 3nqde dass agesonant RRIYIOMMST eover
when each of the organic el ectrol um nescence devices 10R_ 10G and 10B have
t he resegrattiutednspuby ngultipls amterferanpsarder halbvalusdavidtlh ahdhenhe anode

12 as a resonant portion, multiiple interféerence of light generated in the

| i ght - espedtimy lofiyextrdeteéd alight scaro Heurediiord, agnd &olod irity can be

improved, as well as external light is attenuated, and the reflectance of the
eXtergal Light is reduced by a combination of the color filter 22. In other
word, the contrast can be furt}iler 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 togethel,.' with the adhesive layer 30 disposed so as to cover
the orrg'anic electroluminescelice devices 10R, 10G and 10B, so exiernal
-'li'ght incident from the sealing panel 20 can be prevented from being
reflected on the orgaﬁic' electroluminescence devices 10R, 10G, 10B and so
E on, and then being emitted Trom 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, 1QG and 10B can be effectively
.prevented from cbrrosion and damage. Further, the adhesive layer 30 is
cured with heat, so the dri\%é pa_nel 10 and the sealing panél 20 are easily
bonded together with theadhesi&e layer 30 having excellent and.stable

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



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

li ght can be reduced, and color purity can;be-inproved..Fun%hﬁhezﬁﬁéernal
l'ight 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’ electrolunlnescence devi ces 10R, 1'0G
and - 10B can becone extrenely small. Therefore, the contrast: can be further
i nproved. [Second Enbodinment] FIG 9 shows a. di spl ay apparatus according to
a second enbodi ment of the inventigr.The display apparatus is equivalent
to the display apparatus described in. the first enbodi nent except that an
antirefggkiope film 24 is disposed on a surface of the substrate for
sealing 21 on the -20 opposite side of the drive panel 10. Therefore, like

ts nt and '
\(,:Mplrr})ozgtn Eea urtﬁl IE]ﬁ)é;lﬁgh%)al n«lgg?a% %?0 %\ggf&l:flé&éﬁ%b’ggﬂgﬁw ded to
D Ve T4 RAAE Bl Femec i TG 5 alﬁ%% °”rfet15‘ 58 PRSHIR & b aoc™ { he
f fl ect h tely 4% b vvh th
2o S S o T o TR A oy RSB S e
by the }c)olor filter the refl ected-Iight absorbln%fllm23 and so on,

the sur %&éﬂfléﬂloé’étléﬁ ashditine, the demporayoixingpertign 304 18 mededgl i gi bl e.

The antireflective film24 is preferably made of a thin filmfilter
an ultraviolet cure resin, so the temporary fixing portion 30A can be cured

at a lower temperature for a §horter time. Thereby, temporary fixation
can be carried out with ease aﬁd accuracy.
Moreover, when each of the organic electroluminescence devices 10R,
10G and 10B have the resonat:b/r including the semi-transparent electrode
. 1BA énd the anode 12 as a resonant portion, muitiple interference of light
generated in the light'emitting layer 14C arses to function aé a kind of
- narrow-band filter, so .the half-vaiue width of the spectrum of extracted
light-cén be reduced, and color purity can be improved. Further, external
light incident from the sealing; panel 20 can be attenuated by the multiple
interference, 80 by a combination of the color filter 22, the reflectance of the
| external Iight-_bn the organic‘i'electrolﬁminescence devices 10R, 10G and
: 10B can become extremely small. Therefore, the contrast can be further
| improved.
V[Second Embodiﬁ:xent]
FIG. 9 shoﬁs 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

Cfilm 24 is di_sp'osed on a surface of the substrate for sealing 21 on the



i'ncluding a | am nate of, for exanple, silicon oxide (SiQ2), and titanium
oxi de (Ti @2). or niobi um oxi de (Nb206). Thus, according to Hﬁguﬁﬁg&% e
in addition to effects described. in the first enbodinment, 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 bd reduced, thereby the contrast can be further inproved. Incidentally,
as of the above first enmbodinent, the adhesive layer 30 is cured with .
heat, and the second enbodi nent pregides the effects equal to those of the
above first enbodi nent. The present invention is described referring to the
pr ef er r epposttdaildavasft he Hdey @ianel hED.i NRreRRe | $ikROoipdhbsth ta@et he

enbodi nents, and is applicable to various nodifications. For exanple, in

t he abodenoRARMIRE Rutmerald AOUBEhd hifst@astodiiaint thfl &l 9bt bi Ifhfthes2 and the
reflected -21 I'ight absorbing film 23 are di sposed on the substrate for

. seal i nge2dyiged described, the reflected-1ight absorbing film23 may or may
not be disposed - as required. Mdreover, in the above enbodi nents, the

adhesi ve | aygf, 30, i}, 3 08 %ix%dz s po%i&‘@c? § %gJJn%Cs%r?fcetr% e ﬁi veofpanel 10,
Ry e P P

but the adhesive Tayer I'spose o cover at ’east"the organic

el ectrolunmn ence vi ces, | - | OG and B. ,Eurther, iin,the above '
enbodi n%ﬂ‘iegflgfﬁgﬁ%toéhgﬁ?agr Sﬁ%%irf@r ﬁ&?‘?‘?gn‘%gOAv\F%erﬂggﬁosé@ét‘faEeat%ﬁart of the
edge porti.on gf the _adhesive |layer 30, but the tenporary fixing portion

308 rrgys?f’éntﬁ Bdéé&a%,‘)?’ffﬂ’ @s@émllee,gf%qse%§ asg gelleehon dherolilfe adhesi ve

| ayer 30 so as to surround the :adhesive | ayer 30

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 sutfaée reflection on the substrate for
sealing 21 is not negligible.

The antireﬂectivé film 24 is prefei'ablﬁr made of a thin film filter
including a laminate of for example, silicon oxide (SiO2), and titanium
oxide (TiO5) or niobium oxide (Nb>0y).

Thus, according to the émbodiment, in addition to‘effects described
in the first embodiment, as the antireflective film 24 is disposed on the
Ty ‘substrate for sealing 21—, the s;urface reflection 6f the external light on the
sﬁb_strate for sealing 21 can beé;‘ reduced, thereby the contrast can be further

_improved’. Incidentally, as. of the ai)ove 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
embodimeﬁts. _Howe\_rer, 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-



. g

In addition, in the above embodi ments; the structures of the organic

el'ectrol um nescence devices 10R, | OG and 10B.are descri bed {£58k g to

" specific conponents. ‘However, the organic el ectrolunmnescence devices 10R = -

| OG and | OB may not -include all layers such as the insulating layer 13 or
the ‘transparent electrode 15B, or may further include any other |ayers..
The invention is applicable to.the case where the seni transparent -

el ectrode 15Ai s not included, although as described in the - above

enbodi ments, the resonator with thesogem -transparent electrode 15A and the =

anode 12 as a resonance portion is preferably included, because the

refl ect hgbe difsotbigigeflAr P2l arel gRpossY e ths Gabkeradd 6f Iehlifkngsgance
devices 10R, | OG and 10B can be further reduced, and thereby the contrast
can be gbsiriiRey, theREAY&dd- 12! i | howe i , the
first electrodé is the -gzég%é%§§ﬂgﬁgq?ﬁéQgé%gﬁgeeIec??gggq?gﬁﬁﬁg cat hode, -
but the ggéﬁﬁhgﬁectrode may be the cathode and the second el ectrode nay be
t he anoge. n this case, light is extracted fromthe side of the anode,

and the anodggl de. of em -transparent el ectrode, .a tr par ent |
el ectrode or R@‘%%O?f&kel.n I\t/g‘?e%@%vre, e’lnhb(fqi‘glegg%véﬁ%n% Shehlayex ﬁﬁn‘ﬁt erial of
the organic la 14.1is change 0 as toemt red,  green or blue |ight,
however ¢ lstpﬂéeA P\Plr\e}i'ﬁtv?’h?}eiSé‘rg"lfglq(}éiﬁl‘ﬁl‘f%pﬁng i?)llﬁ& g‘%p%fnéﬁsb‘ée i®h enits

t hese Iigaht by.a _conbipation of caol or changing_nedians (CCM or a

conbi natt omagt beoflisposed tpepaveraat Jeast ithe jorgsmie elegtedlnamingseescehe di spl ay
apparatus of the invention, the drive substrate including the organic

el ect r ofleivicee stdhcd0G and 10B. z 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 por.tion 30A may be disposed on,
for example, the whole edge ;"portion of the adhesive layer 30 so as to

- surround the adhesive layér 30. |
In additioﬁ, in the above embodiments, the structures of the organic
electroluminescence deﬁces 10R; 10G and 10B are described referring to
' speciﬁé components. Howevér, the organic electroluminescence devices

10R, 10G and 10B may not include all layers such as the insulating layer

g - 13 or the transparent electreﬁe 15B, or may further include any other

layers. The invention is iappﬁcable ‘to the case where the semi-
traﬁsparent electrode 15A is not inciuded, although as described in the

'~ ahove embodiments, the resonator with the semi-transparent electrode 15A
and the anode 12 as a resonance portion is preferably included, because the

: reﬂéctanbe_ of the external lighf-on the organic electroluminescence devices
10R, 10G and 10B can be _furfher reduced, and thereby the contrast can be

- _lfx.lrther 1mproved.

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



" devices and the substrate for sealing including the color filter are bonded
~together with at |east the adhesive |ayer which is cured wyjh,Qesdps so by

- .the adhesive | ayer having excellent and stabl e adhesive properties, the

drive panel and the sealing panel can be easily bonded together, and
t hereby, the display apparatus of the type that light is extracted fromthe
side of the second electrode can be easily-inplenented. More specifically, -
according to the display apparatus of an aspect. of the i nvention, the
tenporary fixing portion is formed.igy at l'east a part of the’edge portion
of the adhesive |layer so as to straddl e between the sealing panel and the

drive Pan6le, A tRé L8R d ARcHBhAats \éﬁe RABHIdeOBulfthh H6rst efctAflle RAREl W th
the drive panel sSo nore accurate alignment can be carrl ed out. reover

accor di gg tﬁhI Q dftfodl %Bh%ea&%ﬁhgtéig?t%déﬁf V8L tA3RREId0! Ihhﬁus 'cHY %”t ion, the

“tenporary fixing portion s rav ol’'et cufe resi 3 so the

terrpora fi.xin cured at rature fo shorter
e ¢ LS RGO 188, 5i0s S 4Re o, pRGRS FRRG B Bl Bha” °
accurac l.n- addition, C rdin to the displa aratus of still another
aspect g:‘(‘?)‘fmt tHanshaFeRt F‘]&”r%r ?P?’éﬁﬂeé'ét‘?i‘?fgr‘?‘i/q Wlpﬁ% Ei‘gposed on the
substrate for  scaling, ,so the surface reflection of the external |ight on
the substrat Mqrsw%reamﬂg: ehave embodiments o e tlﬁ%‘?eé%?} ol he 9BERAKt can be
further inproved. Further, according to the d|s _apparatus of a further

aspect tiyerhd4 ip whangedrso asdosamit recangyeanecent b bownadler, Hef i r st
el ectrode constitute a resonant portion of the resonator so the nultiple
i nt er f enevreadicof 19 aggiicabipe te aahe;ilalympﬂmratu@hﬂueimemmm(ﬁésaﬂeghtaby |es to
_function as a kind of narrow
C combination of color changing mediams (CCM) or a combination of color
- filters. |
| As described above, ai:cording to thg 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 'h.aving e}écellent and stable adhesive properties, the
drive panel and the sealing panel can be easily bonded together, and
thereby, the displéy apparatu;s of the type thaf light is extracted from the
 side of the secoﬁd electrode c:in be easily implemented.
Mdre.spe_ciﬁcallx 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‘
pginel with the drive panel, so more accurate alignment Cal‘lr be carried out.

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

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



band filter. Thereby, the half-value wdth of'the.speCtrUntof extracted

| ight can be reduced, and color purity can be inproved. In g % g the
external |ight incident fromthe sealing panel can be attenuate y-th
multiple interference, and by a conbination of the color filter, the

refl ectance of the external light on the organic electrolunlnescence
~devices can becone extrenely small Therefore, the contrast can be further
|nproved va10us|y many nDdlflcatlons and vari ations. 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

| nvent i gg th@%ugﬁfﬁfappafgo%gﬁ%%s’@e Lhaly é’tsa B%kftbﬁﬁzj }:thﬂ'@%f Lbed. 24

CLAIMS 1 tus, conpri sing: rlve pa |nclud|ng a
plural ity qf r%{rﬂé‘”t ergi)gc&fn o%?% 835606%a c&&? oht? tlfl AN s hectrode,
one or nore organic |ng & a er, a. second

el ectrode | am nated in order on a substrate for drlve and extracti ng
| i ght g@ﬁ%‘?lé?tgd in the light-emtting |l ayer fromthe S|de of the second

eal i ng. . andh PAGHHEP HEOTTEE0 Hh hoIgAY AREAEHaE TP RneBes AP Rtect T ode:
an adheS|ve | ayer di sposing_between the sealing panel and the drive panel
so as t 6f dbodnvendop) thelantyreflectvgdiine 18| dispessdyanndwc enedradleyfares,  and
t he adhesive | ayer being cured with at | east heat, and a tenporary f|X|ng

por t i onséalingdscathd eaﬁiacatreﬂelqw of thé:exteinadilight on the substrate for

sealmg can be reduced, and thereby the contrast can be further improved.

Further, according to the display apparatus of a further aspect of the

invent_ioﬂ, the semi-transparent electrode and the first electrode constitute

a resonant portion of the resénator, so the multiple interference of ligltt

- 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 hight incident froﬁl t;he sealing panel can be attenuated by the

mulfiple .interfet'ence; and by a combination of the color filter, the

‘reflectance of the external light on the organic electrolumineecence devices

can become extretnely smallé.; Therefore, the contrast can be further

.i‘mpr_oved'.
Obviously many modiﬁcations and variations of the present
| ‘invention a_re,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.



Iayer before t he adhe5|ve Iayer I's cured with at |east heat, wherein the

t enpor ary f|X|ng portion is forned so as to straddle the gggPhggoﬂgnel and
the drive panel, -and aligns the relative position of the 'sealing panel

with the drive panel. 2. A display apparatus according to claim1, wherein
at | east a portion of the adhesive |layer is a. portion cured with heat. 3. A
di splay- appar at.us accordlng to claiml1, wherein at |east a portlon of the
adhesi ve | ayer covering the organic 24el ectr ol uni nescence deV|ces is a
portion gﬁg th heat. 4. A display apparatus according to claima1,
wherein t esive layer is made of only one coating liquid or a

combi nati on off, tmﬁpﬂlmﬁaﬁﬁhﬂu&gcéﬂrﬂﬁsﬁﬁg .for curing. 25 5. A display
apparatus according to claim4 erein the conbination of two or nore

coating |iqui dsdiiserpanet! intludingh acplarality af orgenis astecttoluminéscenceli spl ay
appar atus, accordj ng Lo cI aim4, wherein the conpination of twp or nore

coating Ideyifagswi l%‘éd’ Q%Wgﬁne @éﬁﬁ@@t@gﬁnmﬁﬁgﬂﬁhﬂl%éﬂmfg liquids in
et N D i .%%&-a% L 0Bty 2ocor o
SRR 8 fo\pibit bt Vi
of the seaald ofthearednd 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;
an adhesive layer dlsposmg 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, and |
| a temporary fixing pof:ci(jn formed at least at edges of the adhesive
layer before the adhesive layer is cured with at least heat, |
wherein the temporary fixing portion is formed so as to straddle the

sealing panel and the drive panel, and aligns the relative position of the

- sealing panel with the drive panel.

2, A display apparatus according to claim 1, wherein

at least a portion 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 ofonly one coating liquid or a

combination of two or more coating liquids for curing.



9. A display apparatus according to claim1, wherein the color filter
includes a red filter, a green filter and a blue filter, gadjyhs o8heposed
on the side of the:substrate for sealing facing the drive wpanel. 10. ‘A
di spl ay apparatus according to claim1l, wherein the sealing panel includes
a reflected-light absorbing filmon. the substrate for 'sealing. 11. A
di.spl ay: apparat us .according -to clai m10, wherei.n the reflected-light. - ..
absorbing filmnade of a black resimsilmw th an  optical density of | or
nore, or a thign fi lymyf.d i ' f @r: e thin film 26 12.
A di spl ay appgf at ué@%@%%pr%g?{ggc#cgﬁ%hﬂg%\ﬁ%e@gi&h“@%gapef | ect ed-1i ght
absorbing fil mhé ToiFinabed o?ntwd1or Shefe ebalihe 1RjHISS 19 ingixkdrthse@dh ng faci ng
the drive panel. 13. A display apparatus according to claim1, wherein the
" seal i ng paathgiatchedemednmantireflective filmdisposed on the side of the
substrate for sealing opposite to the drive panel. 14. A display apparatus
according to claim1, wherein the second el ectrode includes a '

sem -transparent elegtrode havin sem.-trangsparency for |ight generated in
Uhe 11 ght-om & tiné HSPEY anhafatR acsgiing 1 420M En¥herehi r ode and the first
el ectrode conggd { ot i : - a8 iing t he
| i ght generat E%é }cﬁhﬁ%@aﬂq{?gﬁ?@mo? '([:llh h{g@:&g%lrlg lgﬁﬁgﬂq%?ﬂélﬁegyﬂﬁg% l?at us

accor di ngeparattlgi coatitd, theheo#ing liquids in order, then applying a pressure

thereto.

. A display apparafus according to claim 1, wherein

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

8. A display apparatus according to claim 7, wherein
the temporary fixing portion is cured with ultraviolet radiation from

the side of the sealing panel.

9. Adisplay apparatus according to claim 1, wherein
the color filter includeé a red filter, a green filter and a blue filter,
and is disposed on the side of the substrate for sealing facing the drive
panel.
10. A display apparatus according to claim 1, wherein
the sealing Iﬁanel includes a reflected-light absorbing film on the

- substrate for sealing.

11. A display apparatus according to claim 10, 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.



assumng that a phase shift of reflected |ight generated in the first

el ectrode and the seni-transparent electrode is cD, an optiggl,dispgnce
bet ween. the first electrode and the sem -transparent. electrode 1's L and a
peak wavel ength of a spectrumof |ight extracted fromthe second el ectrode
s %, the optical distance L is .a positive mninmumvalue satisfying a .
mat hematical fornmula 2; (Mathematical Formula 2) 2L1 X+ (D/27E =g (g IS

an integer). 16: A nmethod of manufactarri ng a di splay apparatus, the nethod

conprising thensste : L di R pan Ng! Jing a plurality of .
organi c 27 1461}Une%g%@é@ﬁ(@%%gg@ﬁg cgg@#égs%mﬁé?%ﬁa first el ectrode,
one or nore Ortﬁé-%ﬂepie@‘ﬁgﬁt BSOS Xl | ik Usp8ERd onnthed MR of 3R a second
el ectrode |lam nated in order on a substrate for driving, and extracting

| i ght gernswbatrate for sehling|faging: theidrivenpanalyer from the side of the second

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

el ectrode; farmn .tenmporary. fixing,portign at |east. at edges of the
adhesi ve | aye?l,3' t h% ?&ﬁﬁ%ﬂf ap %%Oﬁ%ﬁ&%ﬁ%@ﬁda‘f “Mhe sealing panel
and the driv 1 LN r NS i ko0 t Lng panel
with the dri vghggﬁghg g:"%%???ﬁ‘g‘fe g%na t@éﬂ%@”@%&‘ (gg?@v\%gn&fﬂgesgggl I ng panel
and the dyfithe substrate for sealing opposite to the drive panel.

14. A display apparafus according to claim 1, wherein
the second electrode includes a semi-transparent electrode having .
semi-transparency for light generated in the light-emit ting layer, and
- the semi-transparent electrode and the first electrode constitute a
résonant portion of a reson;';ltc')r resonating the light generated in the

light-emitting layer.

15. A display— apparatus according to claim 14, wherein
- assuming that a phase ?shift of reflected light generated in the first
electrode and the semi-transparent electrode is d), an optical distance
between the first electrode and the semi—transparent electrode is L 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) |
2L/ L+ ®/2n=q (qis an integer).

16. A method of manufacturing a display apparatus, the method
‘comprising the steps of: ' '

providing a drive panel including a plurality of organic



panel so as to cover the plurality of organic el ectrol umi nescence devices,
and curing the adhesive |ayer with at |east heat. -28- D SRUAYRABBARATUS
ABSTRACT Provided is a-display apparatus which can easily bond a drive -
panel (10) and a sealing panel (20) together. The drive panel (10)

i ncl udes - organi ¢ el ectrol-um nescence devices (10R), (10G and (10B) on a

substrate for drive (11) and extracts light fromthe side of the organic -

-el ectrol uni nescence devices (10R), (340G .and (10B). The sealing panel (20)

L% S S U8l S b

panel (10 e seal'ng pane are di

t he whol daj@giingluslitig adithtmittes @Hg}e‘z‘?aﬁwﬁ%bcéﬁ@ble%%dbh@m%%&bd!ﬂﬂ panel
(20) are bonded together with an adhesive |ayer (30). The adhesive | ayer
(30) is adeednnat substrateder dredng, and estractieg dighingsneratedcimttheg | i qui d
or a cog‘oi nati on of two_or nore coating Iigui ds for curing. A tenporary
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forming a temporary fixing portion at least at edges of the adhesive
layer, the temporary fixing portion straddles the sealing panel and the
drive panel, ' |

aligning the relative ﬁosition of the sealing panel with the drive
panel,
- disposing an adhesive !ayer between the sealing panel and the drive
panel so as to cover the plurélity of organic electroluminescence devices,
and

curing the adhesive layer with at least heat.
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DISPLAY APPARATUS
ABSTRACT

Provided is a display apbaratus which can easily bond a drive panel
(10) and a sealing panel (20) together. The drive panel (10) includes
organic electroluminescence devices (10R), (10G) and (10B) on a .substrate
for drive (11) and extracts light from the side of the organic
Qlectrolun;linescence devices '(iOR), (10G) and (10B). The sealing panel
(20) includes a color filter (22) on a substrate for sealing (21): The drive
- panel (10} and the sealing panel (20) are disposed to face each other, and
the whole facing surfaces of the drive panel (10} and the sealing panel (20)
are bonded togethef with an adhesive layer (30). The adhesive layer (30)
is cured with at leastlheat, and is made of only one coating liquid or a
combination of two or more co;_ating liquids for curing. A temporary fixing
portion (SQA) is formed in an édge 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 'gstraddle betweeh the sealing panel (20) and

~ the drive panel to align their ;*elative positions.
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