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TECHNI mm m“\w present invention relates to a display apparatus
conpri si panel i ncl udi ng an organi c el ectrol um nescence device

(organi c EL +sdewi ce) di sposed on a substrate for drive and a sealing panel,
which are bonded together with an adhesive | ayer. BACKGROUND ART | n recent

years, m ml spl ays using anqorganic el ectrolum nescence device as
an al te\Mﬂml‘“ﬂN\ N iquid crystal di sllpl ays have becone a focus of o

attention. .ghenorganic EL disg ]gg R]Q Na self lumnous type, so it is
consi dered that the organic EL plays have advant ages of a w de view ng

angl e, | ow power consunption and adequate response to high-definition
hi gh- speed video signals. Therefore, the organic EL displays have been

devel o ﬁm practical use. thereof. A known organic

el ect r%ﬁ%ﬁ C '%e I ncl udes, for exanple, a first electrode, an
organic layer having a light-emtting | ayer, and a second el ectrode which
are lamnated in this order on a substrate for drive. The organic

el ectrol um nescence device are sealed by the substrate for drive and a

subst r HECHNIGAL K ﬁ‘(}]?am ng the substrate for drive with an adhesive 14

June 2006 -2 ) _
The present invention relates to a display apparatus comprising a

drive panel including an orgaﬁic 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 of attention. | The organic EL displays are of a self-
luminous type, so it is considered that the erganic EL displays have.
) | advantages of a wide viewing. angle, low power coneumption and adequate
‘response to high-definition h;igh-speed video signals. Therefore, the
‘organic EL displays haye bee-n. developed to achieve the practical use .

thereof. |

A known organic electroluminescence device includes, for example, a-
. first electrode, an organie layer _héving a light-emitfing layer, and a second
electrolde which are laminated in this order on a substrate for drive. The
--_organic electroluminescence device are sealed by the substrate for drive

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



layer ' made of, for exanple, an ultraviolet cure resin in Eetmeen For
exanpl e, Japanese Unexam ned Patent Application Publ i cati or Neneﬁep 5-
182759, Japanese Unexanined Patent Application Publication No. Hei 11-
40345, Japanese Unexam ned Patent Application Publication No. Hei 11-
297476, Japanese Unexani ned Patent Application Publication No. 2000- 68049
and so on). Further, in order to prevent the occurrence of a non- light
emtting area (dark spot), the organb& el ectrol um nescence device is
typically covered with, for exanple, “an i norganic protective film (For

I 1 at ent | hcation Publi.cati on No. i 11-
20345, AL B R 1o WSRO SHR L b B PRees @3?31- o
297476, J U ined Pat | i cat.i on Pypl.ication No, 2000- :
Sapanes e BRI EEE SRk Al el bl

| ect 1 device, |i enerated in the light-emttin ayer may
be- oxt r MELE.fgtanene WndeBindthBabenpaiaion Timlisaton Nne Hidd of ¢ he

second el ectrode dependi ng upon the type of di S%I ay. However, in the

or gani c4E843i dmanesastngxamined Pajeghrinplication Poblicaties ddacHedelMi-ce,
"there is a problemthat the reflection of external light in a wring

el ect r0887ﬂ7§p6@m1€isn Unexamgued dPateind cApplicatiore fudriwa tiday Noe 2000-bet ween
the organic el ectrol um nescence devices is large, thereby resulting in

reduced68049 maslt sasnh dFsptlsy, in Ordeeftorgreveht e deeefreneavfdeRE-t hat a
color filter or a reflected-light absorbing filmis provided to prevent

the reflight ieatittihgendear @Rrk! sgt),- tHd orfiafic RAERrERRRINEeSHddadevike tife case of
a display of the type which extracts ight fromthe side of the substrate
for driygicdie cvefdd fwithe foP! ekd}8pld, KEnl Sndttadit$rolfive 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 Appﬁcation Publication No. 2000-
68049, Japanese Patent No. 3170542 and so on). In such an organic
electroiuminescencé dévice, light _generated in the light-emitting layer may
be extracted from fhe side of the substrate for drive or the side of the
second electréde depending upon the type of dispiay.

However,  in the organic EL display using such an organic
electroluminescence device, ffhere is a. problem that the reflection of
external light in a wiring electrode disposed in the organic
electroluminescence device and between the organic electroluminescence
devices is large, thereby resulting in reduced contrast as a display.
Therefore, it has been considered that a color filter or a reflected-light
absorbing film is provided to prevent the reflection of external light.. It

- has been reported that. in the case of a display of the type which extracts

light from 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 ul traviol et
cure resinis formed and cured on the color filter to formM4Hee098ni c

el ectrol um nescence devi ce (Japanese Unexam ned Patent Application
Publ i cation No. Hei 11-260562). Moreover, it has been reported that after
t he organic el ectrol um nescence devi.ge. is forned on the substrate for
drive, while the organic el ectrolumnescence device is sealed with the
layer ndibposed oarthel sultiHedhbr QrfvR, LAJ! ”at for ealing, a
suppl ementary substrate including’ tﬁg a{g%ﬁ%‘} ‘?aﬁgg ane"fl f?i?%'ffosed on
the si deesth ideformiedstdiii i the ul travi ol et
cure resin is disposed on(flg&gnggn\fgaggo 5r %ﬁ’fy%B qga¥G ate for

drive agldctrBRumiiEee n strate ether (J panese Unexam ned Pat ent
Appl i cati on Publ | ca%l?éegﬁ i%h&f—lefjbffngﬁG 9%"‘1@1}“?& Anplication t he case

of a dlpm) racts ht fromthe si de of t he second;
el ect r ode, h %\*2) pﬁ[ %b%z) ?)%e@éfeéritt beengrepottedrtbas aifterr at e f or
sealin h %I s, the organi c _electrol um nescence device. However, in

‘the display® eelrplipningseance deyrigeris formeed oh the substrateforrdrdvat i on wi t h

a \Navelv@g? of 430, nmor less through the color filter and the
ref | ect'CHE¢ the orgapus electgolumineseerice demige iosédled ivaithlithé Ipdrtmbdecover the

organi c el ectrol um nescence devi ce and bond the substrate for seal ing with

‘the ul Pf &R Blteaviolatecures resin| and at fbstian) for Sdalidie a SApYRMRAR, tYPE
mhich extracts light fromthe side of the substrate for —drive. Enbodinents

" of thesubstzate on tidh | t whi ch
0 e cludahg eprrd&lter détzpligy. Béédi D %% %e&fz%% 'C

extracts light fromthe side of: the second ectro
. substrate for drive, and a layer made of the ultraviolet cure resin is

disposed only on an edge portxon to bond the substrate for drive and the
supplementary substrate together (Japanese Unexamined Patent

_ _Appucation Publication No. Hei 11-345688).
On the other he.nd, 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 sgbstrate for sealing which seals the organic
_,_.') | €lectroluminescence device. However, in the display of this t)}pe, the
). transmittance of ultraviolet radi_ation with a wavelength of 430 nm or less
through the color filter and the lgeﬂec(-:ed_'light absorbing film to is low, so it
is difficult to cover the organic electroluminescence deviee and bond the
substrate for sealing with the ultraviolet cure resin, like the dlsplay of the

' conventmnal 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 electrode



conprising a drive panel including an organic el ectrol um nescence device
and a sealing panel including a color filter which are easi l§ Joosmdeed
together. DI SCLOSURE OF THE | NVENTION I n accordance with a first aspect of
the present invention there is provided a display apparatus, conprising: a
drive panel including a plurality of organic electrolum nescence devices
wth a first electrode, one or nnre‘&rganic | ayers, including a

|'i ght - emgdrhppBi ef.:.-and a,second el ectrode |amnated in order on a
substrate fgr H#?ée‘?ngnd)a&?llrlﬁ e Bgergagun electzol umminekeerck gleviai t t i ng

| ayer fr 4 de of .th econd el ectrode; a sealing panel with a col or
filter di&g%tgrs%ginoﬁ Paa"s‘%b’é‘glil psplordiliemyhicineré aasibgbohded thgevigepanel on
the side of the second el ectrode; an adhesive |ayer disposing between the
sealing panel and the drive panel so as to cover the plurality of organic
el ect r ol devices, and the adhesive |ayer being cured wth at

| east h %agﬁwm&mlmm(bwtion formed at 1east at edges of the
adhesive | ayer before the adhesive layer is cured with at |east heat,

wherei n the tgnREL o X i portion . is formed so as to straddle the
seal i ng panel and tﬁewét?ia\r}gmpﬁ?ﬁg{ ‘,’ﬂg?lﬂreéqnf Yryentiopdherejsprovided patisplayon of t he

seal i ng A@fus.\gomprisings dri ve panel. In accordance with a second aspect of

the present i§8RJ.04 ; i rovided .a nethod of manufacturing a
diSp'aydgiﬁaratus}hgﬂgkheiﬁgdﬁg%ﬁﬁPkgﬁﬂﬁcFH@“@F@ﬁ?W@FFdﬂ@#@v@hhﬁ@ma drive
panel i riefUBHHGI@OTIRE atganiy layérs Gichaiftigs ﬁélﬁeﬂtﬁﬁ%“a'}é?,%a%%s&n Gl W th a
first e|l&ﬁin5@&|ﬁ:or9é}§mgrsuggg.‘rug Orr' nic. layers including a lig t-em tting

|l ayer, and a second el BCt 76 4E FiXsriafid exitnciing lighfiggnersted n thelbightremitting or

dri vi ng,la¥sRBomthe sideraf thy stdogdelectpder ated in the |ight-enitting | ayer from
t he side of tJ&%ﬁ@ﬁﬁH ectrode: providing a sealing panel with a col or
filter gdgposed on a ésil}@%taréfgoéqﬁ%rr&g%’é Ay S“bémemf%él%\g&t@é fapingtbe panel on
the si déM¥f Panskonthe sidriofdhesetand dlectrode;

an adhesive layer disposing l}etween 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 ﬁxipg portion formed at least at edges of the adhesive layer before the
adhesive layer is cured with at least heat,

| wherein the temporary fixing ?oxtion is formed so as to straddle the sealing panel and
the drive panel, and align§ the relative position of the sealing panel with the drive panel.

In accordance with a second aspect of the preseﬁt invention there is provided a
) method of manufacturing a display apparatus, the method comprising the steps of:
providing a drive panel incgluding 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 a 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 é 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
temporary fixing portion straddles the sealing panel and the drive panel,
' aligning the relative position of the sealing panel with the drive panel, and



di sposi ng an adhesive | ayer between the sealing panel and the drive panel
so as to cover the plurality of organic electrolum nescencké Y&g;

form ng a tenporary fixing portion at j.east at edges of the adhesive |ayer,
the tenporary fixing portion straddles the sealing panel and the drive
panel , al i gni sgrieg e adhesiveJayepwith af loast béatt he seal i ng panel with the drive
panel, and 14 June 2006 4a curing the adhesive |layer with at |east heat.

I n the display apparatus according to enbodi nents of the invention, the

col or filter Insheddisplagp epparatus hecosdihg te inbodifen&est! the thvehifforL (B colbr €Xt er nal

l'ight i méirlﬁdent fro sealing panel is reflected on the organic

th ! § L Ie ¢
el ectrol eﬁéssq:‘él?ﬂ?ga 88\}ﬁ?: &ubstratefor sealing, 5o gren ifsxfsreal dight incidestnfiost ng
em tted tHeOsBalih | 4 : G t e iJqproved.
Vor cover - e g pai RACARFonARE ok UEhE BeclBinfAREGRE de iR AL 1
el ect r ol lightrie prevepteddeon being eputted froar tersealigd paict aldithervbyahe EontelRYi ces are

securely _sealed. Funther, the hesive |l ayer is cured with heat, so by the
adhesi veCT‘nageg'*m%o'y ﬁéj' ‘%%88\"%&‘? a‘aﬁﬁf“éec layprois figposed 30 35rtgsever the orgamic dri ve

panel andlethsluffadstage R’l@ﬁi@és,@éﬂlé&gﬂtﬁ@%l&%ﬁmiﬁ?sc%}dc%ﬁc@?%B Icgégget her,

regardl ess of the presence or absence of the col or Ilter.
DESCRI PTFekdoF urther, tireagidisise fayer isicyred avith beat, seby thenadhesivelayet wittdi spl ay

appar at ug, Afea 4l 11 bqdi nent _of . the.invention; FIG 2 is an
enl arged cr gg@ "gggg‘.b%eﬁ% es?/lli'éeévl%k’?&gﬁqg? g’gﬁ? BanebF‘?e‘&hFﬁFﬁwigr?égﬁlé’i‘ée devi ce in
the display apparatus shown in:FIG 1; FIG 3 is an enlarged cross :
sectional view of another organic

)




el ectrol um nescence device in the display apparatus showmn in FIG _1; FIG
4 is a plan view of a color filter in the display apparatus“sﬁﬁ\ﬁr?o%n FI G
1 viewed fromthe 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
showi ng steps following the step in FIG 5C FIGs. 7A and 7B are cross
sectional views show ng steps foIIovgl,f the step in FIG 6C, FIG 8 is a
- cross sectional view showing a step¥ollowing the step in FIG 7B; and

FIG 9 is.a.cr sect.ional view of di spl ay apparatus a ordlngtoa
Second BRIBARI GRS PRt 0T B P REOIE DR AbARIGR! RIS FOIPPE

| NVENTI ON 14 June 2006 -6 Preferred enbodi nents of the i nvention are
descri BHEE% n nore detail bel ow referring to the acconpanyi ng draw ngs.
[First Enbodinent] FIG 1 shows a cross sectional view of a display :
apparatus according to a first enbodi nent of the invention. The display
apparatus is used as an ultra-thin organic EL col or display, etc., and in
the di BREYFIPPICRIBTION @F SHIRIDBAVAINEGS/ e panel 10 and a seal i ng panel
20 faces each other and the whole facing surfaces thereof are bonded

t oget her wi tRIGaN achesiséasectianel vidtv off heligplayeapiprakud Acdordingdasaan or ganic
el ectrol um nescence device 10R em fttl ng red light,  an organic

el ect r @ rdfrefftRiagment $€the env&Xtion;
FIG. 2 1s an enlargéd cross sectional view of an organic
electroluminescence device in the display apparatus shown in FIG. 1;
F IG.. 3 1s an enlarged. cross sectional view of another organic
electroluminescence device in the display apparatus shown in FIG. 1;
FIG. 41sa p'lan view of a color filter in the display apparatus shown
in FIG. 1 viewed from the side of a drive panel;
FIGs. 5A througﬁ 5C are cross sectional views sequentially showing
~ steps of manufacturing the disf)lay 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 cfé)ss sectional'viewé 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 is a cross sectional view of a display apparatus according to a

second embodiment of the invention.

- BEST MODE FOR CARRYING OUT THE INVENTION



emtting green light and an organic el ectrol um nescence device 10B
emtting blue light disposed in order in a matrix shape as 14 4812806 a
substrate for drive 11 nade of, for exanple, an insulating material such as
gl ass. Each of the organic el ectrol um nescence devices 10R, | OG and 10B

i ncl udes, for exanple, an anode 12 as a first electrode, an insulating

| ayer 13, an organic |layer 14 and a cathode 15 as a second el ectrode
lam nated in this order fromthe side of the substrate for drive 11. The
anode 12 and the cathode 15 are sha®ed anong the organic

el ectrol um nescence devices 10R |10OG and 1OB in the direction orthogonal
to each ot hePrefesrgdipambodimenin@fitba inveniion age desenibed yn anenerdetail t o t he
organi c el ectrol um nescence devices 10R, | OG and 10B. The anode 12 has a
t hi ckndsdowrredetramg bathegecimpanymg drawmigsafter sinply referred to as

t hi ckness) of approxinmately 200 nm for exanple, and 14 June 2006 -7 is
made of [Firstedimlbodimbnels pl ati num (Pt), gold (Au), silver (Ag), chrom um
(Cr) or tungsten (W, or an alloy thereof. The insulating |ayer 13 is

provi ded to FRRCUkRowb& Erdsylsattionaldabwesia didiRafn@fardfisfdctoldimecat hode
15, and to accurately formlight-emtting areas in the organic

el ect r ofouaifi86 eaiboRiHeHE 68 $hd QRvehG5h anFhi ARsp kO gﬁscigggq% %n{gegea%- The

insulating layer 13 has a thickness of approxinate or exanpl e,

20l aARasAluaR ARl RINGIRELIAY SUS WP iR thbSRRpLY SRS CB)  The

insul ati ng layer I'nc es an a ure’portion pondi'ng to the
le:agﬂt ;)]?trgf f?té‘hg‘ﬂ’dg’:ﬁ gdrix};ehsagerzlg? Ia% 3%%511111@ pha%sel aZOd Mcfe(sa eac O%Z}).re{:l %tn"(ir e for
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 1ight,f'% an organic electroluminescence device 10G
emitting green light and an organic electrdlumin‘escence 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.insu1ating material such as
glass. o

Each of the organjc 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 ééthode 15asa segond'electrode laminated lin
this order from the side of fhe 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 electroluminescénce
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



" el ectrol um nescence

el ectrol um nescence devices 10R, |10OG and 10B. FIG 2 shows Z% enl ed
view of the organic layer 14 in the organic el ectrol uni nesc&hd®'%E{%ces 10R
and 10G In the organic el ectrol um nescence devices IOR and 10G the
organic layer 14 includes a hole injection |ayer 14A, a hole transport

| ayer 14B and a light-emtting |ayer 14C, each of which is made of an
organic material, lamnated in this order fromthe side of the anode 12.
The hole injection layer 14A and the hole transport |ayer 14B are provided
to inprove the hole injection effi‘c?éncy into the light-emtting | ayer

14C. The light-emtting |layer 14C emits |jght by the injection of current,
and. @#imade ofgmefa %whaawl%flrlgs&%fhdgﬁlgi {}*ou)t ﬁ@vﬁb&?‘gtr‘?élrﬁ@rltl%n 13A of
the i nsui ating layey 13. In the organic el ectrolum nescence device 10R

t he hol(&r! ar dungsten J\Xgﬁé}r amallesdhgreofi ckness of, for exanple,
approximately 30 nm and is nade of :

4,4, 4"-tri (e mdlgtipgdayepA8ny | movide)d: td sdvemy [thaiinsulitiatubetw?ab - 8
(MTDATA). The hol e transport |ayer 14B has a thickness of, for exanple,
appr oxithet #hyde3A2nand athd cathvalde 16f abdstd Ncaapiélyy forn\-pfteretjteanzi di ne
(a-NPD). The light-emtting |layer 14C has a thickness of, for exanple,

appr oxidrehg!iv & BRgamoklestroRARIMdscénds auiieet iR, PO@MAEMEPRIEX (A )
bl ended with 2% by vol unme of 4-di cyanonet hyl ene-6-(p-

di met hyjamieaosipfes! ) gz;ﬁ MRl adE lﬁyéélﬁgii(m thicknbBe Pg%g?péﬁglagel

_ vice 10G 't e 1 njection _ Ad t he hol e
L noPSi O MBeRAE, RO oo SRR AL e EhOPIE A o 00
thi Cknedsns)xﬂce’ (gigrz).exﬁﬂgligéul%?ggoﬁy@tﬁ' Ync:igdgsman aperture portion 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 laye}' 14 1n the organic electroluminescence devices 10R
and 10G. In the organic elec'trolﬁminescence.devices 10R and 10G, the
| organic layer 14 includes a hol"é injection layer 14A, a hole transport layer
14B and a light-emitting layer 14C, each of which is made of an ofganic
material, laminated in this order from the side of the anode 12. The hole
| injection layer 14A and the ihole tr_a'ns'port layer 14B are provided to
.'imp_r.ove 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 portionl13A 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



and the-hol e transport Iayér 14B has a thickness, for exa-rrp1l e 0
approxi matel y 20 nm The light-emtting | ayer 14C has a t hi ¢kiE€200f ¢ or

exanpl e, approximately 50 nm and is made of a 8-quinolinol alum num
conplex (Alg). FIG 3 shows an enlarged view of the organic layer 14 in the
organi c el ectrol um nescence device 10B. In the - organic el ectrol um nescence
device 10B, the organic layer '14 includes the hole injection | ayer 14A,
the hole transport layer 14B, the light-emtting | ayer 14C and an el ectron
transport |ayer 14D, each of whi ch'i& nade of an organic material,

| am nat LN, this_order fromthe side the anode 12. The el ectron

tr anspéﬁﬁb&é& 11%9?@1‘5 ERASROgE ﬂ%yqrnlp‘f%J@Stﬁghlégee& 8h fompaaminde,
efficiency into the light-emtting Iay@(I 14C. IBthe orgha\nic_ ]

el ect r AnpFPREzieh: s0quni apd igpnade of hasEN pgrhethybN-phgmsillbenziding t he hol e
transport | ayer 14B are nade of the sanme materials 14 June 2006 -9 as -

t hose i(-NWRP)or Fhai kghkt ewitting hayesddbchadevitbokneSR ddndoriegample  hol e
transport |ayer 14A has a thickness of, for exanple, approximtely 30 nm
and t heappabrinhatetys @6 hod, ayed 18 4Rabeasofaa t Sriquiindsisol ohlunh nrure xanpp kex
approximately 30 nm The light-emtting | ayer 14C has a thickness of, for

exanmpl dAl@pphledded elwith5 290 @&pd velumee of bﬁ&i&?ﬁﬁ@ﬁ@tﬂyl@ﬁ@@'(p:rhe_
el ectron transport |ayer 14D has a thickness of, for exanple, approxinmately

30 NM ARbth§ldBHRDHryd-8-mAth MM yAaHFeM)2 and 3, the cathode 15
I ncludes a sem - transparent €l:ectrode 15A having sem -transparency for

I'i ght gener qh?ﬁbé Q)rg&ﬁ'ﬁ Meg&tolmﬁéé.cgﬂcé a(YeericelzigG,aﬂfL hofe GhAYLERA" ent

el ectrode havin

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 léyer. 14A has a thici{ness 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 injecﬁon 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



transmttance for the light generated in the light-emtting |ayer 14C
which are laminated in this order fromthe side of the orgdflidene£08¢ 14.
Thereby, the drive panel 10 extracts the light generated in the
light-emtting |layer 14C fromthe side of the cathode 15 as shown by
arrows with dashed lines in FIGs. 1 through 3. The sem - transparent

el ectrode 15A has a thickness of, for exanple, approximately 10 run, and
i s' made of an alloy of magnesium (M) and silver (MJAg alloy). The sem -
transparent electrode 15A is provided to reflect the light generated in
the light-emtti | ayer .14C hetween the anode 1 nd the semi -

trans pa?ser%ﬁo%q é%{}%’c?d%ygf@c. ef?f:l%fﬁlﬁg?m\%??f’sc,e aﬁﬂce%é&?‘- ?Pgnégér erkh&| ect r ode
15A andlét he anode iz cogi%i tute a i?esonant portion in a resonator which

r esonat B¥etFRNFRGh{aynLtA dag a phuckaess ghifor expmpleg@pripsimatedy 3@ s
preferable that such a resonator is constituted, because the |ight

gener at 3@ j3nd ibe | heJat tramspertnlayeay t4B1has ondbikness tafplfer e4ample, 2006 10
interference to function as a kind of narrow band filter, and thereby the
hal f - vatRRrowimately B30t mm. st light-emitting dayed14C diais 4 shickdessosf, &nd col or
purity is inproved. Further, it is preferable because external I|ight

i nci denexdmpley appredaldtaly panah, aadcanmbde aftiRithat@skody (BOP)MulTHD! e
interference, and the reflectance of the external |ight on the organic

el ect r odlecirog seeispore bmiez st Il BRs a HacRAckd SBforadk B?ﬁpﬁi‘(}xgﬁﬂi‘ilew smal | by
o be

a conbination of a color filter:22 (refer to FIG 1 escri‘bed | ater.
For thago pl RASEiIs linradg%fmgferabl e to match the peak wavel ength of the
~natrowband filter and the peak wavel ength of the spectrum of |ight

desired to bg effg@rtH0-Fidk. 02 NEha"a! Shie 28SRGS ALGRE Rhasg;shift of
' transparent electrode 15A havipg semi-transparency for light generated in
the light-emitting layer 14é, 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 extréicts the light generated in the light-emitting layer
' .14C frdm the side of the cathocie 15 as shown by arrows with dashed lines
in FIGs. 1 through 3. - |
- D, | - The semi-transparent elgctfod_e 15A has a thickness of, for example,
 approximately 10 nm, and is é':.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 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 é' resonator is constituted,

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



reflected Iight generated in the anode 12 and the sem - transparent

el ectrode 15A is (D (rad), the optical distance between thé 0P5 and
the sem - transparent electrode 15A is L, and the peak wavel ength of the
spectrumof |ight desired to be extracted fromthe side of the.cathode 15
Is A, the optical distance L preferably satisfies a nmathematical formula
1, and in fact, the optical distance L is preferably selected to be a
positive mnimum value satisfying the mathematical fornmula 1. Further, in
the mathematical fornmula 1, the unit® of L and A may be the sane, for

exanple, . "m" thematical Farmula.l) 2L/A+1/ =q (q is an integer) The
trans pa‘r“éﬁfgg?‘lé%iw?%g‘én‘i%@ jas ‘b?lf)‘g‘:dd%% n%r%'&aeé Eﬂér:e‘i“é@tthﬁé%hy thesi st ance
of the ﬁe I transparent el ectrode 15A, and is made of an electrically
conduct ?f’g}"r‘i‘&‘t‘%r‘ﬁ’ thief they spaetruam oftextragieduleghtc js reduerd langheolon June
2006 -11 generated in the light-emtting |layer 14C. As the material of the
t r anspaPerity elSeemmd‘GeQSB,Flildgeexéﬁn:iEeprdecduipobachdsec lextiémali hghtim  zi nc
(Zn) and oxygen is preferable, because the conpound can obtain good

el ect r i vwideadnbont i thiet gealieg pdndli R &axt riwt iadterivatedr by etheouiuléiplanbi ent
tenperature. It is preferable that the thickness of the transparent

el ectr ofigedfoferice, dmd thearpllectaarpr oKithBt ekieradd ght An thevwrddhiEl G 1,
the ..sealing panel 20 is disposed on the side of the cathode 15 of the

drive paleetrohfiniitddehBCéiess 20RUABLT 248 108 czﬁ‘?ﬁ&?d?ﬂe gitrehﬁe&?%ﬂaﬁ he

organi ¢ el ectrol um nescence devices 10R, | OG and | OB toget wth an

.adf;_esi VBy haoeibinQtioh6r £ UQﬁ)trrfﬂttgr boNrefeRleh 12 N)'t3 HPH& cRibed 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 ofher words, assgming 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 formﬁla 1, and in
- fact, the optical distance L is preferably selected to be a positive minimum
value | satisfying the math‘éématical' .formula 1. Further, in the
mathematical formula 1, the units of L and A may be the same, for ex.ample,
“"nm". |
.(Mathe_matica,l Formula 1)
2L/A+®/2x =q (q is an integer)
The transparent electrode 15B is provided to reducé the electrical

resistance of the semi-transparent electrode 15A, and is made of an

electrically conductive material having sufficient translucency to the light



material transparent to |ight generated in the organic el ectrol um nescence
device 10R, | OG and 10B, such as glass. In the substrate for?d88¢ PR 21

for exanple, the color filter 22 and a reflected-1ight absorbing film23 as
a black matrix are disposed to extract the light generated in the organic
el ectrol um nescence devices 10R, | OG and 10B, and to absorb external |ight
reflected on the el ectrol um nescence devices 10R, 10G and 10B as well as

t he anode 12 and the cathode 15 which are positioned in between as wring,
so that the contrast is inproved. THd color filter 22 and the

reflected-1i Qi,abs rbLng film23 may be disposed on. either side of the
subst r Beheratedoay ithg dghtiemithipgr daves 4Chey Aurthegimpisreal of the side
facing the drive panel 10, because the color filter 22 and the-

r ef | ecti@anppgremtaledsrodandoB; fon eample, acompguukindudingirslinfimesnc and can
be protected by the adhesive |ayer 30. The color filter 22 includes a red
filter (ZaRk andgosmenf id tprefdableanbedaluse flid tcomp2idvehnhobandgspbsed 14
June 2006 12 corresponding to the organic el ectrol um nescence devices
10R, 1Qeetrital l@Bducespgceivyelif. filoh Gordhasivonss aaptiad yiuewtohnibiengol or
filter 22 viewed fromthe side of the drive panel 10. Further, in FIG 4,

i n or defenigeradaid.y TdeRnt iphyfeiriibler @Hat fiHet @hickRsst HE thkeerhddpak&nt 22G and
the blue filter 22B, the red filter 22R, the green filter 22G and the bl ue

filter e?lé&raﬂé_1i5'TBjis9%F&d&g@,;@gbﬁ%ﬁtélg%o 2Pl i que lines and horizontal

| i nes, respectively. The re he green filter 22G and the. bl ue

filter 22B e v r e f . rect ul ar _shape d arfe forned
with no spac‘ggi%rllloa%e ng% lrﬁgggg ling, payel S f sé)oﬁfge% ﬁ‘]‘f tsgie 92G and the

bl ue f Itlhteecratﬁtz)ge 15 of the drive panel 10, and includes a substrate for sealing 21

to seal the organic electroluminescenee 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 1QB, 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 n:iatrix are disposed to _éxtract the light generated in the organic
electroluminescence devices 10R, 10G and 10B, and to absorb external light
reflected on the electroluminegcence devices 10R, 10G and 10B as well as

" the anode 12 and the cathode 15 which ére positioned in betWéen 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 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



each are made of a resin mxed with pignents, and by the Sehfftigﬂm f the
pi gnents, the light transmttance in a targeted wavel ength o Y&, green or
blue is adjusted to be higher, and the light transmttance in the other
wavel engths is adjusted to be lower. As shown in FIGs. 1 and 4, the
reflected-1ight absorbing film23 is disposed along the boundari es anong
the red filter 22R, the green filter 22G and the blue filter 22B. The
reflected-1ight absorbing film 23 ii made of a black resin film
containing, for exanple, a black collérant with an optical density of 1 or

nore, or _a thin. filmfilter usi the interference. of thin film More
or ef er £BFEPSPPRdInE {9 eté’[eeagg:a}‘blﬁtagﬁt58ﬁlfpf'fbesl‘:???ﬁ Vfcé’sni%’ BP& @ bl ack
resin fi |é’ﬂ because the reflected-1ight absorbing film 23 can be easily

f or med 1B 1T68PeYEYelYThe thin filmfilter is made of a laminate including
one or nore layers of thin filns.of, for exanple, netal, a netal nitri.de
or a netal (E(Iicééi shovss atdanptviewndtthe|colgn filkor RReiemed ffom thhe sidejefhe 2006
13 interference of the thin films. A lamnate of chrom um and chrom um

oxi de (theldrigeCpans) 10n Fuwrtheratie BiGled, irsotdketo essily slemtiffitheevednpl e of
the thin filmfilter. As showmn in FIG 1, the adhesive | ayer 30 covers the

whol e diltéra22Rothe gheerlfiltce 220G aindl Ohebluddiledrd22Bhelie réd Gilrg22R C
el ectrol um nescence devices 10R, | OG and 10B are di sposed so as to nore

ef f ect ithelgredh ENRH22G AnAOHIB ud Bl t 82 IDRB R indie t8d 9Abh Gertical lines, _
el ectrol um nescence devices 10R, 110G | and 10B. The adhesive layer 30 is

Fir o SNBSS OBk B RSyt | oSt @ prof U adhesive
o The red filter 22R, the green filter 22G and the blue filter 22B each
have, for example, a rectangular shape, aﬂd 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 adjuéted to be higher; and the light transmittance in the other

wavele.ngths is adjusted to be lower.

As shown in FIGs. 1 and 4, the reflected-light absorbing film 23 is
N ) disposed along the'boundaries among the red filter 22R, the green filter
922G and the blue filter 22B. 'ii‘he 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 lof 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



portion of the adhesive |ayer 30 covering the organic electﬁﬁlunbgﬁ%cence
devices 10R, I OG and 10B is a portion 30B cured with heat. @"ﬁ on 30B
cured with heat is made of, for exanple, a thernosetting resin such as a
phenol resin, a nelanin resin, an unsaturated polyester resin, an epoxy
resin, a silicon resin, a polyurethane resin or the like. A tenporary
fixing portion 30Ais fornmed in a part of an edge portion of the adhesive
| ayer 30. The tenporary fixing portion 30A is nade of, for exanple, an
ultraviolet cure resin, and is forgd 50 as to straddl e between the

seal i ng panel 20 the.drive pane] 10. The tenporary fixing portion 30A
is prow&@ewc |<?afgﬂh% r’f@lﬁleﬁlﬂm-veApL?mr}aéﬁ of chrpmuyg| and qhapeERumD Wit h
the drive _panel A 10. The. display apparatus can be nanufactured through, for
exanpl €x1d¢ RHT (Fr6% 1§ dtematemrder issakpn qsgh specHisoexample abthef

manuf acturi ng the display apparatus step by step. First, as shown in FIG
5A, thethieffilocfitér] i ght 14 June 2006 - 14 absorbing film 23 made of the
above-described nmaterial is formed on the substrate for sealing 21 nmade of
t he above- descshdved indf Kx.i Bltheanthdshenldyer Jtaddvers ekle whiote stifasdape shown
in FIG 4. Next, as shown in FIG 5B, the nmaterial of the red filter 22R

is coathd dpivehpafebIr ahe thorsideawhege 2he bhgMidheR iRl BmeRdceiBS hod or
the like, and then the material of the red filter 22R is patterned and

fired tduveash10RO10G hRAITER Mot @ishBsdn sBead ??jtné(frnlel L &Ectdddly sdrretvf%t _

preferabl e that an edge portion of the red f r 22R covers the
L et a6 AT D RO AL, BEEROR 10,
co e_r and 10B. The adhesive layer 30 is cured with at least heat. In other
words, at léast 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 phenbl resin, a melanin resi:_n, a.n unsaturated polyester_ resin, an epoxy
‘resin, a silicon. resin, a polyuréthane resin or the like.
A témporary 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 r:eisin,. an_d' 1s formed so as to straddle between
the séaling panel 20 and the drive panél 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 exémple,
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



the reflected-1ight absorbing! film23, and a portion overlaid on_the

refl ected-1ight absorbing film 23 does not affect the displ %ﬂ/"‘dﬁe 200§ mage.
Then, as shown in FIG 5C Ilike the red filter 22R, the blue filter 22B and
the green filter 22G are fornmed in order. Thereby, the sealing panel 20 is
formed. Further, as shown in FIG 6A, for exanple, a plurality of anodes 12
j made of the above-described naterial are forned in parallel on the
substrate for drive 11 nade of the above-described material through, for
exanpl e, direct current sputtering. I'hen, the insulating |ayer 13 of the
above-described thickness is formed on the anodes 12 through, for exanple,
CVD ( chabrozhing, fbor 23 apade of dhe, akove-despobelonatériahes forsuédionnthd ayer 13
corresponding to a light-emitting area is selectively renoved through

| i t hografisyrate foorsenling 2dperader & ther Abor-dSAribNdxhatadak owdhthen H G 6B,
corresponding to the aperture portion 13A of the insulating |layer 13, the

hol e i npatéird intyahe bhapetshewitireF14. 4Un®NeX@08s sAdwntindPRRPO5B, tiayer 14B,
the light-emtting |ayer 14C and the el ectron transport |ayer 14D, each of

whi ch i g @48l of theerab TQxd2aRT isheshtdB &4 ithe s@dri@s f&ﬂ“@eﬁ@ﬁ’%’ gdescri bed
t hi ckness, are fornmed in order by the use of an -area mask (not shown)

b S oo BRI U8B, s M RSB |2
S0 e TR AL g S Ubueh Pt BB, R VTP
B{);I ?g?ﬁ]&%&gﬁé :I?ﬁ%ﬁ?fé?%ipgg hge egi(gﬁéxoq; 1ontocir the red ftllrt]gr &Qﬁl covars | ture
: 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 f 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 al;e formed in order. Thereby,'the sealing panel 20 is
formed. :
Further, as shown in FIG. 6A, for éxample, a plurality of anodes 12
o ) made of the above-described%_-- material are formed in parallel on the
~ substrate for drive 11 made of the .a_bove-described material through, for
exaniple, 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 pprtion 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



the insulating |ayer 13. After formng the organic layer 14, a plurality of
senitransparegt eYectrodes 15A whi ch have the above- descri bétH48iZ%0kess

and are made of the above-described naterial are formed in parallel in the
direction perpendicular to the anodes 12 by the use of the area mask (not
shown) through, for exanple, vapor deposition. After that, on the sem -
transparent el ectrodes 15A, the transparent el ectrodes 15B are for nmed

t hrough, for exanple, direct current sputtering by the use of the sane area
mask used when the sem - transpareﬁﬂ561ectrodes 15A are foran. Thgreﬁy,
the drive panel (10 is forned. After formng the sealing panel 20 and the
drive pgﬁé‘gp 1, l%béersﬂtﬁg ?Eﬁ beht-eguitting, layermpl4C &nﬂhéﬁ%ﬂﬁcﬁﬁ%’g resinis
coated on a surface_ of the substrate for drive 11 where the organic

el ect r oft@RsRed dayer 14By paeh of prich ipmadedofihe abavef dgseribedomateral f orm t he
portion 30B cured with heat in the adhesive |ayer 30. The step of coating
may be aad hiaedheabovéndesehbed thickazsmpire foxihed haogdergby ithe nesiaf air om a sl it
nozzl e type dispenser, roll 14 June 2006 16 coating or screen. printing.
For theaypar mask GOB shoved thidughedor iexatiyde, adpesideposiaiens. 38t thiyre coating
liquid or a conbination of two coating liquids 1is used for curing.

Furt hertind) tthe casa ohl@kco@i'@nhhgéuofdép\@ﬁdmg MRYRdn cgﬁéinﬁghhgyi ds, the
coating liquids nmay be coated at the sane tinme or "separately in any order.

When codetiigldhmesdtidenAevid ADFRL 1008 SAdE10B! 15 5@::&1 Xhe'! faﬂafrs.t he
qui ds” nmay

coating liquids may be coated, or the coating Tli be “coated at the

e thardRecf Ao 6 ar P debbitiof AR 1, b Ry ST e

by, f Orp(?r)ﬁﬁ)rﬁpifA v:r[iﬁle h$ Lll:guallalcgnsooift if rp?'esa el%gglect%ua%ee%cg)iayer is formed -
so 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
sem'i-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 '_-a_nodes 12 by. the use of the area mask (not
s_hown) through, for example, ‘vapor deposition. After that, on the semi-
transparent electrodes 15A, the transpa'renf 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 curéd 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



bondi ng the sealing panel 20 and the drive panel 10 together. Next, as
shown in FIG 7A the drive panel 10 and the sealing panel 1420na2806onded
together with the adhesive layer 30 in between. At this tinme, it is
preferable that a surface of the sealing panel 20 on the side where the
color filter 22 and the reflected-1ight absorbing film23 are fornmed is

di sposed so as to face the drive panel 10. Further, it is preferable not
to enter air bubbles into the adhesiyve |ayer 30. Then, as shown in.FIR 7B,
for exanple, the sealing panel 20 4% oved in a direction indicated with

he-dr roavhar Rerel neiis ' wEPaLhe tiosbolB bedcrittbegl dhrtte

el ectrol ym nescence devi ces .10 and 10B and he color filter 22 are

R I I
al i gned®dbgsiyglayer i3Qgong ﬁea%ﬁégwé%raay@mbmtsom twq,eqating Bguidsy t he
rel ative position between the sealing panel 20 and the drive panel 10 can
be. nmovisdusgdofosxGurane| yEFareher pathe anse of thcombinatipn ofdaei o amoteet ween t he
seal i ng panel 20 and the drive panel 10 is 14 June 2006 17 aligned to
t enrpor agoatingf liguidee Gwakoatgng dngid2Omagobe escartpd cat tre samie dimelat cure
resin is coated on at |east a part of the edge .portion of the adhesive
| ayer 3éepavatedytin shy antdee bBtheaeroitingsdm cogtiparinjuidd santhd Bemedri ve
panel 10, and the ultraviolet radiation UV is applied fromthe side of the

seal i ngripRNal m2Gure of Whe cofting! Hqwds thal Helscats®Sdrnthe ARt 1ikhRls t emporary
fixing portion 30Ais formed so as to be capable of tenporarily fixing the

e Al o bt Sty B e WHEPRBGLDOR 1
- panel ]&a@ﬂ% liquids separately, after the coating liquids are coated in ordér, the
liquids may be mixed by, for example, the application of pressure caused by
bonding the seéling panel 20 :';in,d the drive panel 10 together. |
Next, as shown in FIG. 7A, the drive pénel 10 and the sealing panel
20 are bonded together with the adhesive layer 30 in between. At this
time, it is preferable fhat a __surf'ace. of the sealing panel 20 on the side
' _wh'ere' the color filter 22 ana the reflected-light absorbing film 23 are
formed is disposed so as to face the drive panel 10. Further, it is
N ) preferable not to entef 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



the sealing panel 20 are bonded together. The curing tenperature can be
appropriately determ ned dependi ng upon the heating time, slfcdne2®6C for
a heating tine of 2 hours and 60C for a heating time of 4 hours. Thus, the
di spl ay apparatus shown in FIGs. 1 through 4 is conpleted. In the display
apparatus manuf actured through the above steps, when a predeterm ned
vol tage is applied between the anode 12 and the ) cathode 15, a current is
injected into the light-emtting | ayer 14C, and holes and el ectrons are
bonded' again to emt light mainly i1 Tdn interface on the light-emtting
~layer 14C. The light is.reflected seyeral tipes between the anode 12 and
thg seﬁihgflfagngﬁaf‘g‘ﬁ?o’éqré tré?&e“‘ﬁ%@,ea pasebs20nr oligh examapleat BBde 15, the
adhesi v Iayeir 30, the color filter 22 and the substrate for sealing 21 to
be ext Pi@@@tp £t 6YTe FRsigjlgeoatedsengtigagfandarpof the edie postibndifithat , as t he
color filter 22 and the reflected-light absorbing film23 are disposed on
t he seadhagivealager B9 seaseonstiraidlghbetiwerindtet séalong tpamel 29ahndghpanel 20 is
prevented frombeing reflected on the organic 14 June 2006 -18 '
el ect r drivei pesdelt ek the edtraoR]let Xdiatidn| 0B iarppliednfrbei tig sidetdfed from
the sealing panel 20, thereby the contrast can be inproved. Mreover, in

the eniheli serling i parsdcR00ko t fereotBanubtralRldt’ Ruudi AassenherdfVihes 10R 10G
and 10B, the resonator including the sem -transparent el ectrode 15A and

the angslapbradsfiRideporash JON §d Minal s& Al ba'lcs abﬁootb%mlfairg&ye

interference, ‘the half value wdth of the spectrum of extracted’light can
be red tB84e5AL8" L can be inproved, as well as external light is
at eg"," offaR pAiel 20/

atfenuat an ct ance of the external light is reduced by a
.combi nat | OnF{?LaﬁQeaéz %hgxrrvnf ixll tﬁb.%'thlenagflgsel(re 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 silown in F IG§. 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 injecﬁed 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 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 absdrbing film 23
are disposed on the sealing panel 20, external light incident from the

sealing panel 20 is prevented from being reflected on the organic



word, the contrast can be further inproved. Thus, according to the

enmbodi ment, the color filter 22 is disposed on the substratdeluer2086al i ng
21, and the sealing panel 20 and the drive panel 10 are bonded together
wi th the adhesive |ayer 30 disposed so as to cover .the organic

el ectrol um nescence devices 10R |0OG and 10B, so external [|ight incident
fromthe sealing panel 20 can be prevented frombeing reflected on the
organi c el ectrol um nescence devices 10R 10G 10B and so on, and then
being emtted fromthe sealing panéﬂ- 0. Therefore, the <contrast can be

| mproved. Moyeover, the adhesive | 30, ¢ securely  seal the organic
el ect ro‘ﬁﬁ?ﬁrﬂ BifsEeRfy ewces oHORy %é%ﬁ@gléﬁ,% 3¢ Haer d?egaﬁieemtteff

el ectro]l um nescence devices 10R 1 0OG and 10B can be effectively prevented
fr om cotPBsthmsenling nangb20 Ahearnby therenteaftgapchbe apgrowed.is cured with
heat, so the drive panel 10 and the sealing panel 20 are easily bonded

t oget her wi tMoreeveasdhasi véhée ayembsdihent,ngiexceattentofandhst abtganiadhesi ve
properties, regardl ess of the presence or the absence of the color 14 June
2006 -d@ctrblumine2fendst dévicdui OReA0Gt dned 168y tharrgsdnatondngdading®th80A i s
formed in a part of the edge.portion of the adhesive layer 30 to align the

rel at i veenpoerianispaArélt éleetrodealsngniane! anéiavibhad heredbhift pafedn 1, so nore
accurate alignnent can be carried out. In addition, the tenporary fixing

por ti oneodidfitubed®ds BY nAiltigld rigbAbRinde!l thd CRAM-valle t WidtheBROFR Y i xing
portion 30A can be cured at a.lower tenperature for a shorter tine.

e S A TR T
- improved, as well as external light 1s 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 furtﬁer 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 togethex; with the adhesive layer 30 disposed so as to cover
the organic electro‘luminesceﬁce devices 10R, 10G and 10B, so external
-lighf 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. Moreovér, the adhesive layer 30 can securely
-seal the organic electroluminescence devices 10R, 10G and 10B, so the
organic electroluminescence devices 10R, IQG and 10B can be effectively
preventéd_ from corrosion and damage. Further, the adhesive layer 30 is
cured with heat, so the drivé 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



| OG and 10B have the resonator including the sem transparent electrode 15A
and the anode 12 as a resonant portion, nultiple interferendéJane PGt
generated in the light-emtting | ayer 14C arises to function as a kind of
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 refl ectance

of the external light on the orgaﬁﬂ@9électroluninescence devices 10R, 110G
and lgg can _becone extrenely small. Therefore, the contrast can be further
| mpr ov l.tef§gcond Enbodi nent] FIG 9 shows a display apparatus according to

a second enbodi ment of the invention. The display apparatus is equival ent
to the displaill fustharathe temperatyetixing phrtion BOA snfovuiedsimt 2 @actpf t hat an
antireflective film24 is disposed on a surface of the substrate for

seal i ngtlzledge pdrdiondofihecadiGBbve la3@r @fpasalign sheleeladivetpgusitdon véthanel 10.

Therefore, like conponents are denoted by |ike nunerals as of the first
enmbodi nssllingnpaiéll 20 math khefdiitd@aneb 0, 3bNAore A6@raLé ialighneerit ¥en fil m 24
Is provided to prevent surface reflection of external |ight on the

subst r ab& chffied Vi NIn 2HdiMBAN thd Se MIPRITAFATRIAL PorfibAl 301 i mide BRdAe oOf ,
for exanple, glass, the surface reflection thereof is approximtely 4%

because enddon -1 4 -l nshde. & Lspl a

appar at 1 tariflet R RS R e RemBBHFLL AN BRlcid 3pHead BF i’

20SOr bl 201! B 2FhuipBkatre or WGHSHEL A6 CHIRRL Mo Ry HRRSE! © Tor
' can be carried out with ease and accuracy.

Moreover, when each of the organic electroluminescence devices 10R,

10G an;i 10B have the resonatgf;_l' including thé semi'tfan“spérenfménlectro;le

- 15A and the anode 12 as a resonant portion, multiple interference of light

generated in the light-emitting layer 14C arises to function aé a kind of

- . narrow-band filter, so £he ha}f—value width of the spectrum of extracted

light-cén be reduced, and color:: purity can be improved. Further, external

light incident from the sealiﬁg panel 20 can be attenuated by the multiple

., interference, S0 by a combination of the color filter 22, the reflectance of the

" external light on the_ organic'é'electroluminescence devices 10R, 10G and

' 10B can become extremely small. Therefore, the contrast can be further

improved.

[Second Embodiment]

FI.G. 9 showé a display apparatus according to a second embodiment

of the invention. The display apparatus is equix}alent 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



sealing 21 is not negligible. The antireflective film24 is preferably nade
of athinfilmfilter including a |aminate of, for exanpl €4 &inei2096 oxi de
(Si02), and titanium oxide (Ti Q) or niobiumoxide (Nb205). Thus,
according to the enbodinent, in addition to effects described in the first
enbodi ment, 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, therggy_ the contrast can be further
irrproved I ncidentally, as. of the &bove first enbodi nent, the adhesive

I t.h hea and nbodi. ment provides the effects
-egﬁglr té)pltoﬁgggg@fe Wh ttﬂﬁb?\%‘}ef PALE hﬁ)o ﬁﬁ’@ﬁ?%r?h 1kﬁr &egipone hnft“i on i ts

d bed to t referr i ments ver, the invention
e not Fanae B K i eknE o S At o bRt il ot b fther

nmodi fi-cations. For exanple, in the above enbodinents, although the case
that tHXMIGA-filter 22 and the reflected 14 June 2006 -21 l'i ght
absorbing film23 are di sposed on the substrate for sealing 21 is
described, tTee apfirefeattid fisht24tssprayider to predditrmurface reflechion 6@ di sposed
.as requi red. Nor eover, in the above enbodi nents, the adhesive.layer 30 is
di sposeaktemalhhghm«)hetlmjrshhs&aoé tbhesedhngezpanWhe]:D thbusulisteatrdasi ve | ayer
30 nmay be di sposed to cover at |east the organic el ectrol um nescence

devi cessehliBg 2106 aidtlel 0. foFwxhiagile, ghsshehalrayfice HRALLBAl therbis t emporary
fixing portion 30A is disposed:in a part of the edge portion of the
adheS| VpgrexBhately 404thdchast ‘%ﬂﬂﬁ‘{ fhe réfidtish BPERd BRte1 Al Tioht RfsflieSPOSEd ON,
- the display apparatus is 1nh1b1ted by the color filter 22, the reflected-light
absorbing film 23 and so on, .the surface 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 niob.iun.l oxide (Nb2Os).
Thus, according to the émbodiment, in addition to.effects described
in the first embodiment, as the ahtireﬂective film l24 is disposed on the
) substrate for sealing 21, the s}urface reflection of the external light on the
sﬁb_strate for sealing 21 can be reduced, théreby 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 preseht invention is described referring to the preferred
embodiments. Howeyer, the invention is not limited to the embodimenté,

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

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



for exanple, the whole edge portion of the adhesive |ayer 30 so as to
surround the adhesive layer 30. .ln addition, in the above thijow 26806 s, the
structures of the organic electrolunm nescence devices 10R, | OG and | OB are
described referring to specific conponents:. However, the organic

el ectrolum nescence devices 10R, | OG and | OB may not include all |ayers
such as the insulating layer J 13 or the transparent el ectrode 15B, or nmay
further include any other |ayers. gge“invention is applicable to the case
where the semi- transparent el ectroé&e 15A is not included, although as

described .in, the. ahove odi pents,, the . resopator wth the .

sem -t ﬁé%étpﬁpﬁ?f?’"éggﬂﬂ o("gggfgﬁfﬁgﬁ?&fdt RB thfoge i?aé%%r r%‘@g%ngé Yortion is
preferably included, because the reflectance of the external |ight on the
or gani C‘P‘ﬁpgbﬁﬁoﬂlﬁﬁer@éeéﬂ@éﬁﬁé‘g%@éng m 28 oy a8 manneh ke sispegedner
reduced, and thereby the contrast can be further inproved. Still further,
i n the aHrAMIEtbodi ments, the first electrode is the 14 June 2006 -22
anode, and the second el ectrode is the cathode, but the first el ectrode may"
be the cat hdderenvért he the albvel enthodimemnbs; ble t adhesivelclaybn 30i case,

light is extracted fromthe side of the anode, and the anode is made of a

seni - t rdispsedeon the ediolodarfage tof 3hs daivenpadlend, ragdeter adkesivé kererMor eover,
in the above enbodi nents, the material of the organic |ayer 14 is changed

SO as t30 afhy b&disPsRAN tOfcdverCal 1848t thOVE EAhic IdEctroltsies@hdeS
applicable to a display apparatus which emts these light by a conbination

.Of__‘) col YeviRNGORY 1RYI 20& 168M I@&rtﬁeﬁoﬁp Rt iaBngferﬁBJ)@irmex{ﬂsl, LRS-
o 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 f:'portion of the adhesive layer 30 so as to
surround the adhesive layér 30.
In additior_r, in the above embodiments, the structures of the organic
electroluminescence der'ices 1(_)R-, 10G and 10B are described referring to
~specific components. Howevér, the organic electroluminescence devices
10R, 10G and 10B may not include éll layers such as the insulating layer
: ) 13 or the transparenf electro_:__de 15B, or may further include any other
'.layers. The invention is 'gipplicabl'e ‘to the case where the semi-
transparent electrode 15A is not inciuded, 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
: reﬂéctaﬁce of the external lighf 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



As descri bed above, according to the display apparatus of the invention,
the drive substrate including the organic el ectrol uni nescedéeungefPes 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 display apparatus of the type that light is extracted fromthe side of
the second el ectrode can be easily i%%! emented. Mre specifically,
according to the display apparatus of an aspect of _the invention, the

t enpor a@?lo‘iq’ﬂ“rﬁ’gt%ﬁ?qoéﬁ ¢lectradems) the cathode, yuttheshiestglectrode mpge porti on
of the adhesive |ayer so as to straddle between the sealing panel and the
drive plééhe caplpodd pgddherseconalpctzode snay be e ahedsealn blgis ¢gaseel with

" the drive panel, so nore accurate alignnent can be carried out. Moreover,
accor di hght ¢s ektradtesbfraym dhpamde wf the anmmlehemdashpeanodé ishmade mfemt i on; the
tenporary fixing portion is nmade of an ultraviolet cure resin, 14 June 2006
- 23 so sdmi-temparent Elextrodepartransp ihtdeduodd ontha likenwer tenperature for
a shorter tinme, thereby tenporary fixation can be carried out with ease

and accur acMorbverddht iHeN abaes Vnilbotintchtthehdi BBt aPBPahat dizafic Sti | |
anot her aspect of the invention, the antireflective filmis disposed on

the SUbLEAEY EOhafEad iM0ne 58 LR, S { BESN BF IEGL IBMOMIMIS X pRI nal 11 ght

on the substrate tor~ sealing can réby the contrast can

. | g "ah be d't! f
Fuy t hor NEBLER B fida8e BEhiBRRY, Al el s WRA IR T OB ¥ and ¢ e

- fiirst electrode copstjtute . . e
- combination of color éhangmg mediams (CCM) or a combination of color

filters.

-As described above, é’ccording to th(_e 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
£he adhesive .layer having ex:cellent and stable adhesive properties, the
drive panel and the sealing panel can be easily bonded together, and
) thereby, the display. apparatus of the type thaﬁ light 1s 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 aﬁd the drive panel, and aligns the relative position of the 'sea'ling'
panel with the drive panel, so more accurate alignment ca;l. 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,



a resonant portion of the resonator, so the nmultiple interference of |ight
generated in the light-emtting |ayer arises to function as!éJwierkP06f
narrow band filter. Thereby, the hal f-value width of the spectrum of
extracted 1ight can be reduced, and color purity can be inproved. In
addition, the external light incident fromthe sealing panel can be
attenuated by the multiple interference, and by a conbination of the color
filter, the reflectance of the external |ight on the organic

el ectrol um nescence devices can becohe extrenely small. Therefore, the
contrast can be further inproved. Cbviously many nodifications and

vari at i $ntheotempergweieme rortiahcanbeagergsoas pdpwer femmperptuyet fosfa t he above
teachings. It is therefore to be understood that within the scope of the
appendeshartet trsng, Hberele ttmporanyafixbtiopreagt be edronedombiveidhtdssn ansl
specifically described. 14 June 2006 24 CLAIMS 1. A display apparatus,
conpri sadwmraey.dri ve panel including a plurality of organic _

el ectrol um nescence devices with a first ‘el ectrode, one or nore organic

l'ayers incl uth addididn, @ltordent it ithe display .appadatusSeiiadiltl aabeidr fgect am nat ed
in order on a substrate for drive, and extracting |ight generated in the

|1 ght - egp thd REVARNES, TROBntiiefledtive ﬂ?[fmtiQedQ?SQHj ofil & 5QH&rafe $62! 1 N9

panel wth a color filter disposed on a substrate for sealing, and facing
e 91 aanh 40 Wyl fonslndy 55U SLAO RS, 00 AgleRIR 1T
Pl .:Jr al'i éeyal{)r{g e %Qir’%dglcg&,térﬁl %'H;r%%syct & o %gjc.tcceasd be further improved.
| 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 resénator, 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, a.nd color purity can be improved. In addition, the
external light incident froﬁl 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 extreinely small‘% Therefore, the contrast can be further
improved.
Obviously many modifications and variations of the bresent
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.



and the adhesive |ayer being. cured with at |east heat, and a tenporary
fixing portion formed at |east at edges of the adhesive |d¢etne@086e the
adhesive layer is cured with at | east heat, wherein the tenporary fixing
portion is forned 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 claiml, wherein at |east a
portion of the adhesive layer is a ﬁ%rtion cured with heat. 3. A display
appar at USLAMES ding to claim 1, wherein at |east a portion of -the adhesive
| ayer coverln the o nic electrolum.nescence devices is a portion cured
wi th heat. A difd ﬁiﬁﬁaXﬂﬁﬁﬁﬁﬂﬁ§<§EBBﬂﬂmﬁg to claim1, wherein the

dhesi Ia .y _one cotln conbi nation of two
gr ﬁIS)Ir\e/ecoa%/| eqﬁg?ﬁl 1‘“(9“ Byl i eoié%’(%c ei tgolug‘uag%cﬁpg? appar at us
accor di ”&e%@eﬁﬁi’h”& First18E @b e Ldife Gpﬁmr@%rg%cﬂifa%er‘@qgefuﬂgspﬁg?@ 1 ng

liquids is mxed through coating at the s y appar at us

accor di ngmitting laien, 4ndvihssoend dlbetrodertimaiated i brdesoms substeatedfdti ng
liquids is mxed through separately coating the coating liquids in order,

t hen appdlslmgalad gxtrasting llghte%mrateﬂ inthi Sightemigiing dayer fromotheng to
claim1l, ﬁh |nthet ry fixing portion is nade of an ultraviolet
cure ressiffe of GWCEI’PQ &5’ aratus according to.claim?7, wherein

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 dispdsing 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 poﬁidn 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.



the tenporary fixing portion is cured with ultraviolet radiation from the
side of the sealing panel. 9. A display apparatus accordi ngl4¢ns 2006 1,
wherein the color filter includes a red filter, a green filter and a bl ue
filter, and is disposed on the side of the substrate for sealing facing
the drive | panel. 10. A display apparatus according to claim1l, wherein
the sealing panel includes a reflected-1ight absorbing filmon the
substrate for sealing. 11. A displ ay25a paratus according to claim 10,
wherein the réfl ect\e‘glsplagmpmamﬂmngr ingrtorodatien df wheseiack resin filmwith
an optical density . of 1 or more, or athin filmfilter using the
interference Gombrnatiqn jof; twioy o5 JAere> goating diquids As dnisiadathrapghr at us

accordi ngoﬁﬁ?gla"f‘iﬂﬂ% }Qm]{:vf’ﬂﬁé.ei n the reflected-light absorbing filmis

di sposed "on e side o substrate for sealing facing the drive panel.
13. A display apparatus according to claim1, wherein the sealing panel

i ncludes an antireflective filmdisposed on the side of the substrate for
seal i ng opposébte tA displayrapparpasaccoiding Aodlsiph dy wippeinat us according to
claim1, wherein the second el ectrode includes a sem -transparent electrode
having seni - theapephiraiion p6itwa grimgemepatieg liquitdsds| migad ghrioughi ng | ayer,
and the sem f rang}tg%ren&@el ect ro?.e a(ﬂg.t he first el e(itrode constitute a

r esonant SHATRIEN SRR, heoroatyie Iguidsin ogder, Hben  applyRenaPIEsEn t he

thereto.

p 7. A display apparaius 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 include_é 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 panel includes a reflected-light absorbing film on the

substrate for sealing.

1. A display apparatus according to claim 10, wherein

the reflected-light absdrbing 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. |



light-emtting layer. 15. A display apparatus according to claim 14,

wherei n assunmi ng that a phase shift of reflected |ight geneil4tedke 2006 he
first electrode and the sem -transparent electrode is (D, an optical

di stance between the first electrode and the sem -transparent el ectrode is
L and a peak wavel ength of a spectrumof |ight extracted fromthe second
electrode is X, the optical distance L' is a positive m ninmm val ue
satisfying a mathematical fornula 226 (vat henat i cal Fornul a 2) 2L/ k +

(D 27i = q (qls aA dispéayeapparasis avcoedingdtooflaimidy, adiereimg a di spl ay
apparatus, the nethod conprising.the_steps ,of. providing, a drjive panel
ilrcl)(F:)I udi ng a piig aftlegtedel tgéﬁ?‘?:r%mgﬁm 120@61302‘7{ Oathesids ©f) theor nul a 2)

2L/ + cl1/ = .St ' )i k6. A.,met hod of manufacturing a display
appar at uss,ag%tﬁ%&rr{é)?hsgghﬁlggér%bggﬁ%ék%‘#epﬂeéps of : providing a drive panel
including a plurality of organic (7) electrolum nescence devices with a
first electrode, one or nore organic layers including a light-emtting

| ayer, and a 48condA disptdy sptearharsi avgbedinignto daier, avharefubstrate for
driving, and extracting |i ghtbggnerated In the | |(¥.ht-em tting layer from
the side of t ke sealngipanalanelodes apranviraflactive fidml dispogexhen the sidea col or

filter di sed, on a substrate for sealing, and facing the drive panel on
the oi de S3REG A0SR {3 Srelldt Gamosite T The dftve anel.

14. A display appara:ti'us according to claim 1, wherein
the second electrode inéludes 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
resonant portion of a resonéltor 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 @, 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
1s A, the opticalldistance L’a' is a positive minimum value satisfying a

mathematical formula 2:

(Mathematical Formula 2)
2L/ A+ ®/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



di sposi ng an adhesive | ayer between the sealing panel and the drive panel
so as to cover the plurality of organic el ectrolum nescence devi ces,
formng a tenporary fixing portion at |east at edges of the adhesive

| ayer, the tenporary fixing portion straddles the sealing panel and the
drive panel, aligning the relative position of the sealing panel with the
drive panel, and curing the adhesive layer with at | east heat.

14 June 2006
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(Mathematical Formula 2)

2L/ A+ ®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
() electroluminescence devices with a first electrode, one or more organic
layers including a light-emitting layer, and a second electrode laminated in
order on a substrate for 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 portion at least at edges of the adhesive
layer, the temporary fixing portion straddles the sealing panel and the
\) drive panel,
aligning the relative position of the sealing panel with the drive
panel,
and

curing the adhesive layer with at least heat.



