2 9 JUN 2005 SPECI FI CATI ON DI SPLAY APPARATUS 5 TECHNI CAL FI ELD The .
present invention relates to a display apparatus, and relates in 29 JUN 2005
particular to a display apparatus in which a display area is seal ed

bet ween nenbers that are adhered together with a resin layer in between.
10 BACKGROUND ART In recent years, the inportance of interfaces between
peopl e and machines including nultinmedia-oriented products has started to
grow. 1In order for people to operate nachines nore confortably and
efficiently, it 15 is necessary t oSHEGIFICARIOMti on fromthe machine to be
operated without error, briefly, instantaneously, and in sufficient
anounts, and various display apparatuses as interfaces to that end are

bei ng studi ed. DISPEAVAPPARATIOS d crystal display apparatuses are used in
many of the manufactured goods we use daily, such as conpact TV sets,
clocks, 20 electronic calculators, not to nention | aptop-type information
processi ng glevy oes tgui d crystal display apparatuses are configured
such that theT%erl p eraFI%%gtions of two sheets of nmenbers, on which

el ectrodes are for fithe, presentddbention tebaes hen dinslap appachiub tdhdrd gk n
material in between, .and liquid crystal is fj]led phetween the el ectrodes
of these 25 neﬁbg?'s:.‘mﬁfeg‘f iaq@fﬂagr@é@ﬁ?t“ai@pw i‘a%p%ﬂﬁ?ﬁ#ﬁ dpse3ted py
changi ng the PBdtix@BHAeRHe e r oy . a [ .yol t age
fromthe electrodes an{jdn:?(r)énttrﬁgil; ﬁrﬁgﬂﬁ%&%@gﬁﬁtgﬁgﬁ gf %%hltgg?lﬁl%{he
liquid crystal betIW&?Ef. Further, in addition to such liquid crystal display
appar at usegg self 30 em ssive type display apparatuses, such as plasma
{3pl ay apparatuses, inorganic electrolum nescent display apparatuses, and

organic 1 2 JBACKGROUNRARTo! um nescent display apparatuses, in which

light emtting elenents are provjded in a display area, are being studied.
O the light emitt ,”ﬁa recent years, the importance of interfaces between people and

machines including multimedia-oriented products has started to grow.

In order for people to operate machines more comfortably and efficiently, it

15  is necessary to draw information from the machine to be operated without

error, briefly, instantaneously, and in sufficient amounts, and various
display apparatuses as interfaces to that end are being studied.

Currently, liquid crystal display apparatuses are used in many of

the manufactured goods we use daily, such as compact TV sets, clocks,

20  electronic caleulators, not to mention laptop-type information processing

devices. These liquid crystal display apparatuses are configured such

that the peripheral portions of two sheets of members, on which electrodes

are formed, are adhered together and sealed with a resin material in

between, and liquid crystal is filled between the electrodes of these

PN
e’

25 members. The liguid crystal display apparatus displays by changing the
alignment of liquid erystal molecules by applying a voltage from the
electrodes and controlling the transmission of light in the liguid erystal
layer.

Further, in addition o such liquid crystal display apparatuses, self
30  emissive type display apparatuses, such as plasma display apparatuses,

inorganic  electroluminescent display apparatuses, and organic



el ements used in such display apparatuses, FIG 22 illustrates a
configuration exanpl e of an organic el ectrolun nescence (hereinafter2® JUN 2008
referred to as EL) el enent used in organic el ectrolum nescent display
apparatuses. The light emtting elenment shown lit this drawing (the organic
EL elenent) is provided on a sheet of base material 1 nmade of, for

exanple, glass or the like. Alight emtting elenent 2 on the base

material 1 is 10 configured, for exanple, with a |ower electrode 3 provided
as an anode 3elettwolumivescent displaytapaasyrosds, irawhichdligls dmigtihg elenidritag | ayer

5 and an electron transport. | ayer 6, i¢ch are,s entiglly |layered on
this |ower el e%'fech%u%E ]B%éls %Lﬂfﬁ@ra@%gé eﬂequﬁ]{bﬁahﬁ B&it hode
el ectrode, prosesedts tzed eabaeh Hidptdhe sbpafitusd L1028 efEfRtates LAt 'S

configured in such a 15 manner, the em sSion Ilght , Which 1s generated when
el ectrons i nj etdigurationmeraaplewé rans|osganie qdedralneiingseennep Grereinefier ode 7

and hol es recoghi L My ot | A emi titin er s drawn fr.omthe side
of the bas e§ nait:gef#lﬁg? tlIné‘"qoirﬂﬁg ktlaleeq’tg(%n(}eﬁgoe;d ’t‘hgr%‘%%"e P legfrgjcwaceﬁ ‘%@Prpﬁﬁe way,
in order to apgbparatugami c EL el enents to a color display, 20 stable

em ssion of the thr rLmary colqQrs is a vital condition.  However, in
organi c EL el enents?i%ﬁ%ﬁ-epﬁ@‘ﬁgéﬁ%nﬁm vap ik thie Axawing (the erganic Bl k spot

occurs as a I eglubendis PrbARGPIRPLIANSE Bl ubrill 1 FARs UM Rxafibrd N S~ dar

spot is one of the causes that shorten t e of organi’c eferrtents. 25
It is known t hekassorsh likpot Adight reaitting elementithom the bese mviteribl & iso  t he

naked eye just Fl VI D nd.with that, a he nucl gus grows .through
c i nuousj-lgr i (\:loqul’f]it&% E‘?cﬂ fory 5% ﬁ?‘f‘B ? “ﬁ% ?QOV%\‘R}?C%HQ‘? %apliﬂ’éﬂ‘%ds%?n 4oder s even
uhder storage elestibdd, anplaiensporladet ] MighteRfihg1aRe 5 Milan Gleon Wi t h

time. 30 Various causes of dﬁ{? spots are_concei vable, but as external
causes, cryst at"PPsRATt Giyenl. vhchery seuentigllz lassued on thislowen dednuledygen 2

2 9 JUN 2005 g0d e B8padsi ;] ] t.hode netal
el ectrode or the |i keggr eé%gﬁge??égﬁgw rﬂl“%teaegﬁa ﬁ?gﬁg%tgﬁegﬁpgﬁﬁdﬁg due to
crystal thereabove. In the light emitting element 2 that is configured in such a

15 manner, the emisgion light, which is generated when electrons injected

from the lower electrode 3 and the upper electrode 7 and holes recombine

in, the light emitting layer 5, is drawn from the side of the base material 1
or the side of the upper electrode 7,
By the way, in order to apply organic EL elements to a color display,

20 stable emission of the three primary eolors RGB is a vital condition.
However, in organic EL elements, a non-light emitting spot referred to as
a dark spot occurs as a result of extended periods of driving. The growth
of this dark spot is one of the causes that shorten the life of organic EL
elements.

25 It is known that a dark spot generally occurs in a size invigible to
the naked eye just after driving, and with that as the nucleus grows
through continuous-driving. In addition, it is known that a dark spot
occurs even under storage conditions where no driving is performed, and
grows with time, : i

80 Various causes of dark spots are conceivable, but as external

causes, erystallization of the organic layer due to moisture and oxygen



grow h of the cathode netal, crystallization and deterioration of the

organi c | ayer due to heat generation acconpanying the em ssion of |iglt jor 2008
5 the like are considered as causes of dark spots. Therefore, as shown in
FIG 23, a display apparatus enploying the |light emtting elenment (organic
EL element) 2 of such a configuration seals a display area la (light
emtting elenent 2) inside a resin layer in fornmed-with a resin material M
by filling the resin material M between an 10 el enent nenber L, which is
configured by entenihgimgde tie: dévide, tenilétatimgencdfeneithode fivtd dédridprar ea | a

of the sheet th@lﬁ}gﬁe materigl 1, and a I]Sésﬁl i ng mepber U that is disposed

on the side of® %P cepeaivahle) sAs gintengal capfes shertingidae to crystal

manuf act uri ng %ﬁﬂiﬁp{%ycﬁmaé%gﬁloﬁrﬁgﬂgzéﬁ INEETOIE = g&)%i?m% hJDZ L!higrSt , the

light emtting el enent is formed In th I splay area ase
material | to drganictlageraluerte heatpsrieration aGohwanyingt thy emibdon eSlight orat er i al

Mthat is t gured i s applied and prowv on the elenent nenber L so as

to cover t% e i]‘ﬁ‘e? %F&Bﬁ%"’r& éggcﬁﬁg%so(’ffigﬁﬂ’ﬂ:@ resin layer in. Next, the

seal i ng nenber U, wWrhefefhs. BekKo toslsl | . | unt ed
g e i e

on the resin | ayer mand is pressed thereagainst’. I ng
menber U i s adigiteemitsinghelement fonganisr ELnelementla? tafrsuchas configerationsi n

| ayer mis cur n erina the el nt nber .L ,and t he

seal i ng nerrbe%g{‘qf J‘\}_\n‘%\t{\%’ﬁ%gm \r,g;g'? ﬁq%yeem' f’rr??%?'%\etlen@ . c%ﬁ%séntlﬁ%ero’in_spl ay
25 appar at us voted tlc @ nésin midteriaDMSHOMing the réain 28atefial M BetWedh@ni N Whi ch
t he seali %menber U face-contacts the resin layer m air bubbles p are

pEene to orgiergent mameberpby which isreonfigamdaby previding thedlighteemitsingng
U A ' -1 ' e A led i
The resin | ayc onBit ¥ of e BAHAY 038 14 9F theThics SECHREA 12809 Cle (o

30 the noi st ursealing nidvebendy ghat is digpose casmitirpiide ef thbaispley braapizes thist hi n
t hese air bubbl.es . can ot _be prevented. And particularly, when the 3 2 9
J UK 2005 di¥prg 5‘6&3}951103 is of a so-called top emitting type, in which

| ight i's drawn Tromh ifesifieeing {ife dRfldy EpglFRRE"of buchYf BoifflrfiBR, O the
15 first, the light emitting element 2 is formed in the display area 1a of the

base material 1 to form the element member L. Subsequently, the resin

-

material M that is not cured is applied and provided on the element
member L so as to cover the entire display area 1a to form the resin layer
m. Next, the sealing member U, which is held substantially horizontally,
20 is mounted on the resin layer m and is pressed thereagainst. Thus, the

sealing member U is adhered to the resin layer m, and after that, this

resin layer m is cured.

PaliaY
R

However, when adhering the element member L and the sealing

member U with the resin layer m in between, because the display

25 apparatus with the configuration shown. in FIG, 23 is in a state in which
the sealing member U face-contacts the resin layer m, air bubbles p are
prone to becoming trapped between the display area 1a and the gealing
member U. Accordingly, although the light emitting element 2 is sealed

in the resin layer m, the degradation of the light emitting element 2 due to

80 the moisture and the oxygen in the atmosphere that is trapped within
these air bubbles p cannot be prevented. And particularly, when the



bubbles p directly becone non-light emtting portions, and the display

appar atus becomes a defective good in which good display characteri sgigcsun 2009
cannot be obtained. In addition, in order to adhere the el ement nenber L

and the sealing nmenber U together, as described above, it is necessary

that the operation be performed with care such that the air bubbles p do

not becone trapped. Thus, as a result in part, this adhesion process is a

10 factor that decreases the productivity for the display apparatus.

Therefore, thedisplayeapparatusnisi efha saicelled ttop tesnittine ¢ipd, dnpwhithdiglt isdi spl ay

appar atus capabl e ojbﬁse Iin% i eg:iﬁtti ng el epents, between two sheets of
nmember s wi t hout" & T a Tt §& Frde

t s L]
biheealing membem bl sugh erderte of theair
DI SCLOSURE OF Hiifp1sd\YENFEY BOGoRY RoRMaht RYERS g n
objective is char ad(:l}‘eri zceqy in that, I % a%?ﬁo@@%@%ﬁ?%ﬁs@n%ﬁ ng an
el ement nenbedppsretusgbesomes heddfentive gobd de whichvgomhdiaphiyshlazyctaristies s
provi ded ag1d 2 ﬁ%ghgragtme er having an adhesi on surface and whose
adhesi on 20° sufface r S athéred with the adhesi on surface of the el ement

menber with a resi finl@fetion,irD6kdeR Y, adHdPe tRE | dlothaienenshek Of, HRf
conbining resin _materials_dispersed and applied in a plurality of places

on at |east onteabing mamber Kb sogsther ps deearihefl abvvecitdeurecesserp shatatie t he

seal i ng nenber . S| e e t [ an seal i ng nenber
agai nst each %@%‘f_l e?ﬁv\kgﬁoﬁée&]rv&el% r?g*?agg&f éﬂgﬁﬁeﬂé‘i%&hﬂ@% uBH a

di spl ay appar abetsmet treppethesflom, ok 4 hesudt engalt, gD adhedibt Hroties 38@ i ng
menber is perforned Wnal e draining air, frombetween the résin materials

thay are didtriastArdhabderragnesithe produgtiyity fon thedisplayppparatus. Accor di ngl y,

thik di spl ay appara Qg%o ' > A : h,.and t he
- sealing nmenber are gg%ére ’trfggé)?ﬁ%rnltvq\f t@e%&?f@%&éﬁ%@i@%ﬁ%@n, whi ch
i s formed suchdishlsty apperatasicapaldt ef sedlingdight eni2tifg dlerhdbtd Bebweetoiy Ned

wi t hout | eaving air bubbles bghind. In this e, t resin |ayer is forned
by, for exanpl 1eet§)?£tp?ﬁuh5rs ‘Yﬁgmﬁegﬁﬂmﬁﬁtaé?]?é?ﬁ%ﬁpggﬁni%ﬁﬁﬁﬁ@ g%ﬁﬁm of a

plurality of Iines having

15 DISCLOSURE OF THE INVENTION

The present invention for solving such an objective is
characterized in tbat, in a display aspparatus including an element
member having an adhesion surface on which a display area is provided
and a sealing member having an adhesion surface and whose adhesion

20 surface is adhered with the adhesion surfaece of the element member with
a resin layer in between, the resin layer is formed by combining resin
materials dispersed and applied in a plurality of places on at least one of
the adhesion surfaces of the element member and the sealing member by
pressing both the element member and the sealing member against each

25 other with the resin materials in between.

In such a display apparatus, the adhesion of the element member
with the sealing member is performed while draining air from between
the resin materials that are distributed and applied in a plurality of places.
Accordingly, this display apparatus becomes one in which the element

30 member and the sealing member are adhered together with the resin
layer in between, which is formed such that the resin materials are



predeterm ned intervals by pressing the el enent nmenber and the sealing 5
nmenber agai nst each other. Further, the resin layer is fornmed by 2 9 JUN 2005
sequentially conmbining the resin material while ridding air through the

pat hs between the resin material by shifting the pressure position of the

el ement nenber and the sealing nmenber along the direction in which the

resin material, which are applied in a plurality of lines, extend. 10 As an
exanpl e of such a dlsplay apparatus, a display apparatus, in which |ight

enm tting el enetmsbiaed without ugrauhebldiassbé}a'yd.ar ea, and the resin layer is

provided in such a e as t cover t he. be Lven. In
this case, the preth%Jf N rfeFlél ‘B&?ﬂf"?ﬂ'ﬂﬁ?‘%ﬁ’f@éﬂﬂv » fegb
configuration the Myuﬁkmaﬂ%@ast%@?hw iRetHee foriN6f WdgRurality @PtidesaRngthgsi ve 15
material, and the em ssion light of the light emtting elenent is drawn

fromthe side Bredefesmingd intervalshyepresmngth pmemnb eBRANEICS FI G,
1is a diagg ar%EH%fté%%ﬂﬁge%P f%érgu'ﬁ}gﬁﬂl ‘Bﬁe 3e ﬁlﬁgflf 13290rﬁ%aaf>at us

according to an enbodi I sa diagram’i rating one
configuration gegaeptiellpkomhining Wr@ﬁmabnabmluawﬂmg di Chdugh Ithy

apparatus of an | men FJG a schematic front el evation view of
an adhesi on aph %&’ﬁ% et 8 JWUSZHE e pressuire; pogitiog of ¢ g&hemat ic
per spective V'@é&:&eﬁtn@’é&ﬂe@'aﬁﬂ&ﬁe%@@mg%@h’b@ﬁﬁlbﬁ@tﬂédﬁ-e&‘i’éifh WhicRthe! by a

syringe apparatus. FIG 5 is_ an enlar sectional view of an el enent
member in a sresikmaberial, whichareianp m&alurabtyacpfﬂineedextsmd; 6 is a side

view of a in porti o t eV|ce 7.1s_ an enlarged
frant el evg(? i on vi ev{}% 0 %ﬁpﬁ%gﬂ%ﬁ ag]appgﬁ 'ﬁgﬁ’lﬁﬂ apparatus, in

i Llustrating awhicht Helitnernittiof eberb@@hiang prgvibat in $he 8isp1dy drdd, Bnd 88
suctioned by the, aghesion %%paratu FIG 8 is an enl arfﬁvd fTont eI evation

view of the malSFihEYET Pty A% Sehha atadn 28 b envar the displayiarge) may Bestate in
whi ch the seal Jgﬁ@nmﬁpﬁﬁs cBHE the DrekeRY ihntRANE Pl cRIAPR StdsEivh JoPhOUINT

closer to the €élenen
conﬁgu.ratmn in which the sealing member includes a light transmissive
15 material, and the emission light of the light emitting element is drawn

from the side of the sealing member

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a diagram illustrating a configuration of a display
20 apparatus according to an embodiment.
FIG. 2 is a diagram illustrating one configuration example of an
< ,,.) organic EL element used in the display apparatus of an embodiment.
FIG. 3 iz a schematic front elevation view of an adhesion
apparatus according to an ernbodiment,
25 FIG. 4 is a schematic perspective view for explaining the
application of a resin material by a gyringe apparatus,
FIG. 5 is an enlarged sectional view of an element member in a
state where the resin material is applied.
FIG. 6 is a side view of a main portion of the adhesion device.
30 FIG, 7 is an enlarged front elevation view of the main portion of

the adhesion apparatus illustrating & state in which a sealing member is



5 menber. FIG 9 is an enlarged front elevation view of the main portion of

t he adhesi on apparatus illustrating a state in which the sealing nenperjyp 2005
made to defl ect by the adhesion apparatus. FIG 10 is an enlarged front

el evation view of the main portion of 10 the adhesi on apparatus

illustrating a state in which a portion of the sealing nenber is partially
contacted with the elenent nenber. FIG 11 is an enlarged front el evation
view of the main portion of the adhesion apparatus illustrating a state in
whi ch t he ar easuchioned byéhe adkdsionpappamiteas. cont acts the el enent nenber is

made | arger. 15 FlI 2,1.s an enl arnged .front. el evati vi ew of the_main
portion of the thGggf}oﬁ A& aﬁefigﬁantail?w% E‘Fﬂf{‘lﬁﬂﬂ HHDHPTAR oyt er
side of the sgwl ddi@sivardiparitasilesssnghidiat ine@hichEhé 9b418(g mEhfFer 13 IS an
enl arged front el evation view of the main portion of the acﬁ1e3| on

appar at us i | | utctigned byathe adbesion anpetetusds dsenghboclossrr| tor theoglements whil e
pressing. Fj Gm%ﬂlﬂeﬁ an enlarged front elevation view of the main portion
of } the adhesion apparatus illustrating a state in which the sealing
roller has noved tFIGho isisdeenlbrgedSuadti davatith viewGQf the rmainaporeieh af ged

front elevatiopn vigw of the main _portion of = 25 the adhesi on apparatus
illustrating a %fﬁl?s’r"ﬁ ApReEaiusHlusiEating g stafe igyw tﬂﬁﬁ%@b‘]& megheg g

portion of thejgspadd fwdmep@fthe-fd}{@gioﬁfhpbgrﬁﬁs.enl arged front el evation view
of the main portion of the adhesion apparatus illustrating a state in

whi ch the adhesi on &HG: A8 is saablargedront eldvation njsive stheamdirapdréionad means

I's rising, {30 A th F, 17D are | n_poytion segtio views in
ar~directi (%0:, oﬁﬁ%&%@fn taég%ﬁilﬁéﬁ?%’ﬁg iah’“"‘iﬁﬁ'> i e B @0&?%93%53
ii0ustrat | Ng €Sealin® rdéMbeOR partially esiRaetee with e dlémbiemepdet.Ng menber is
adhered to the el en%(}b nber. FIG 18 is a structural formula of TPD used
for a hole transport -ggéﬁ apenlareed fiopt elevation view of the main portion of

the adhesion apparatus illustrating a state in which the area where the
sealing member contacts the element member is made larger.

15 FIG. 12 is an enlarged front elevation view of the main portion of
the adhesion device illustrating a state in which the outer side of the
sealing member is pressed with a sealing roller.

FIG. 13 is an enlarged front elevation view of the main portion of
the adhesion apparatus illustrating a state in which the sealing roller

20 moves while pressing,.

- FIG. 14 is an enlarged front elevation view of the main portion of

) the adhesion apparatus ﬂiustrating a state in which the sealing roller has
moved to the side of a guction pad.

FIG. 15 is an enlarged front elevation view of the main portion of

25 the adhesion apparatus illustrating a state in which the sealing roller has
moved to an end portion of the sealing member.

-FIG, 16 is an enlarged front elevation view of the main portion of
the adhesion apparatus illustrating a state in which the adhesion of the
sealing member is completed and adbesion means is rising,

30 FIG. 17A through FIG. 17D are main portion sectional views in a
direction orthogonal to the direction in which beads B extend illustrating



5 FIG 19 is a structural formula of Alga used for an electron transport

em ssive layer in.an exanple. FIG 20 is a structural fornmula of m MPAF#N 2005
used for a hole injection |layer in an exanple. FIG 21 is a structural
formula of a-NPD used for a hole transport 10 layer in an exanple. FIG 22
Is a sectional viewillustrating a configuration of an organic EL el enent.
FIG 23 is a sectional viewillustrating an exanple of a constitution of a
conventional display apparatus. 15 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
Bel ow, enbodi nenirecafure idi whichytlap padlaigumeaiberhic ARSEMto (HAVERKaD W | | be
described in det a|I based on the drawi ngs. Here, explanations will be nade
of each enbodi ME&MPELn which t he 20 present invention is applied to a

di spl ay apparatus of I I\%ll?

provided in a displ g}@aggg‘gas I ght fo %I ng er?g%t%sr E@F%ﬁs s | ong as
the di spl ay aplsyeminusn ezsamplenfi gured such that two nenbers are adhered with

each other and a digpl ar ea 's se d ther ween, . t he di spl ay

apparatus of the prggg}n?fézés ian§ f ?lf ?‘é"ﬂﬂg ‘?f'bgli‘iselisei‘b foranyg ®RgOBr gani ¢

EL el enents asulahgﬁw,—teﬁhgswqu eﬁhediﬁéﬁa& j&or exanple, the present invention

Is widely applicab di sp ay appar at uses using self em ssive type |ight

enmtting el enents sddf. 2sisi ctgetinal é’bmmlﬂmfum-mlgwﬁ uséd fentsholand

further, to I|i apparatuses and the like. In addition,
BB el B -

the sane refer Ureral ynbol s are applied to nenbers that are
simlar to the el e 81 idhastreetweabfosmul et NEDgsdd for addlabenkpéet 23 i n
the 7 2 9 ?] 2005 convenltlonal art. The difference between the display
appar at us &F e erERple: shown in FIG 1 and the display apparatus
expl ained in the CO'FIG‘”'[Z'ZO'?@'a gs/@c‘tfonhl Shew MHhARadifl B WnfellatbR oPkn 2"

el ement nenber L, configured
organic EL element.

FIG. 23 is 2 sectional view illustrating an example of a
constitution of a conventional display apparatus.
15
BEST MODE FOR CARRYING OUT THE INVENTION
Below, embodiments of a display apparatus of the present
invention will be described in detail based on the drawings.
Here, explanations will be made of each embodiment in which the
20 present invention is applied to a display apparatus of a configuration
where organic EL elements are provided in a display area as light
emitting elements, However, as long as the display apparatus is
configured such that two members are adhered with each other and a
display area is sealed therebetween, the display apparatus of the present
25  invention is not limited to one using organic EL elements as light emitting
elements. For example, the present invention is widely applicable to
display apparatuses using self emissive type light. emitting elements such
ag inorganic electroluminescent elements, and further, to liquid crystal
display apparatuses and the like. In addition, the same reference
30 numerals and symbols are applied to members that are similar to the

elements that were deseribed using FIG. 22 and FIG. 23 in the



5 providing a light emtting elenent 2 on one sheet of a base material 1,

and a sealing nmenber U, provided so as to face the el enment nmenber Lzignjin 2008
order to seal this light emtting elenment 2, with a resin layer min
between, In other words, the resin layer mis one that is fornmed by

conbining a resin material M which is not cured and is dispersed and 10
applied on a plurality of places on an adhesion surface of at |east one of
the el ement nmenber L and the sealing menber U, by g, y pressing the

el ement nenbercohvemtibrtadhartseal i ng nenber U agai nst each other with the resin

material Min betwegn. Ja this case, the.resin material Mis applied in
bead-1like forns wit F@@?ﬁ@?%%epﬁﬁ‘@r‘]&%ﬂ ay aaﬂﬂaﬁa§§g&é“se¥%98‘m%tni ng 15
air are formedHaanhe he isplSappatat | he
trapping of air bubblelglsg fl}e?:%gﬁest Gieg el rgea%?ﬁénee%%?ﬁé@ gln\13 t%%égg%‘%g
member U af t erarbidiesshdheviorm of adblesionvoflan elemené nagrpbérchs cenfiguired by r esin

material M, Further. a,'bgad. refers to the resin erial M.,that i.s

2opl 1 eq i n & nPgiiine S LeRE SRt nE tmpnion 2re Seel ofE bkt Misipnel baBddi nen s,
20 the resin rpidlinglméhboal, povalal doa thFade e bRt mAmbEPE iMotderbe
referred to as a "bead.” It 1s preferable that the beads be kept in a

donmal form i rfovierkthis lglkfremitting climent 3, withoareain laiyestth dn batweesi on sur face
of at |east one of'hl;leoth oAk @Em%%inl_tl%r%g #h% sogl%lsthrcl% @ﬁﬁ%‘?dé&f hey are

capabl e of 25 substantially poi'nt-contac rom that is

subst anti al | y contbihingomabsih anateeiadiMeehicnis notviredl drlliels éxpered ahidus,
during initjal ontact imediately after the respective adhesi on surface
mekes cont Yt ,aPRicd Qonphenalify ehplace prgm adhesinn surdecesofat lepst one ofan be

£

e oS! LSl A RO ABRD0! oSl BB T L
above can be pembenileand the séalilgNm2aiter Ulagainsbgach etissrngith the aetiar
menber U pl acelsti o on Relesen; Herthia,fase, EHurRus FIRtRRELM I8 “Xpied Bet veen
while shiftinghdadEiled R38R CwilR Trb@teiined BitdvARC hh@Dakthgthifeh abdifidyeads
extend, it is possible to reliably drain the
15 air are formed between the beads. Thus, it is possible to prevent the
trapping of air bubbles between the element member L and the sealing
member U after adhesion with a relatively simple application of the resin
material M, Further, a “bead” refers to the resin material M that is
applied in the form of a continuous line, and in the following embodiments,
20  the resin material M that is applied in the form of a line will be referred to
as a “bead.”

It is preferable that the beads be kept in a domal form, in which
when they initially contact another adhesion surface of at least one of the
element member L and the sealing member U, they are capable of

25 substantially point-contacting from a sectional view that is substantially
orthogonal to the direction in which they extend. Thus, during initial
- contact immediately after the respective adhesion surface makes contact,
the contact areas thereof can be made smaller, it can be made less likely
‘that air will become trapped between the clement member L and the
80 sealing member U, and the remaining of the air bubbles mentioned above

can be prevented.



5 air remaining between the el enment nenber L and the sealing nenber U from

t he passages between the beads. Here, it is preferable that at | east? SongnN 2009
of the elenent nmenber L and the sealing nmenber U adopt a configuration in
whi ch one end is nade a base end, and a free end, which is the other end,

Is deflected so that it fornms a convex plane on the 10 adhesion surface

side, and the nenber nentioned above is adhered to the other nenber
gradually fromthe base end towards the free end along wth the shifting

of the pressed portil&sn g sessmélharoslﬁens(\gfw ofiat least phe memhegidfdhean be

erformed withgy
gl nmul taneo\lljmsl y ggl%%ff %\eéﬂgdrl:%g#"? E‘%‘J‘%I% a%r?rplf*% Od)é’f’?g%?g@nb%@ angle is
set to gradual Wybhdlhem&aaenﬂlenabmmﬂmtwb@whﬂétsmﬂ@n ihetﬂi!%swde!ﬁﬁﬁdnwortlon
it is pOSSIb|e to furlheréﬁpgba@% e eff ct descrlbed at‘ I n addition,
so long as it eReRgn 1t ig ppgpiblade draisdbe cur abl e
resin) thats Caﬁhr%nié&ﬁﬂgfb@fwééh A:\ﬁre?éﬁé’ﬁt )fl@ﬁﬁ%@f L ﬁxefggﬁngﬁfetni%@” y

limted. For exanple, a photo-radical polynerization ose main
conponent i ncl fremsthemassagss bebvesn %)crbyads esHempit mprefgmlbiﬁeﬁiat rat (lmt a)

(et &y aory) at S 0 (B PRIedt thefioes RS b Ssilpacrinber 31 &t vnoce
mai n conponentcamigarammwmme@:ﬂqmmchuwéndehhera@ée eﬂdww}hbﬂfe and a
t hi ol ene- added, rg}l n.or th ;fi(q%@ﬁt}eé be consi dered. 25 Anbng these

phot o- cur abl e Pete 8t eﬁh‘%ﬂ Beteiti EIE o cpeeEnBlage on fhe
ehoxy- res! B0 ! kel fR A LA tHE Rx%ﬁ:b%i’ %ﬁtﬁﬂ@&&ﬁ&%ﬁs WBelbd B |

cortraction percentage, whose ou uantTty
superior in teotheraﬁexhberggtaﬂrunﬂy&omh;hh |Hage efd mwmmt fnee aﬂpblysnﬁg t he

hot bl b h.it th |
B ammt o of . ¢ hET el TAlting i e rersed phicns i Bie: thedrRpgs! Meckhthae -
nozzle, the quahtsidé &n %Bepd?ﬂﬁﬁ{eﬂahtﬁfgﬁeﬁﬁr Rlidbility. U"]!?m%ﬂ&%nor@di}f—%b

surface (the surface tension), the kind of photo-curable resin an
like, it is gefepg bx/swé’ﬁ@eamla adppiing e chafiguratiohdn vekicly thef deffretioni mat ely

5000, 8 8B SO A i S B S W By A,V
portion, it is possible to ﬁ.u*bher enhance the effect deseribed above.
In addition, so long as it is a photo-curable resin, the resin
material (photo-curable resin) that can be used for the present invention is
not particularly limited. For example, a photo-radical polymerization

20 resin, whose main component includes various (meta) acrylates such as

polyester (meta) acrylate, polyether (meta) acrylate, epoxy (meta) acrylate,
B polyurethane (meta) acrylate or the like, a photo-cationic polymerization

resin, whose main component is a resin such as epoxy and vinyl ether or

R aaal

the like, and a thiolene-added resin or the like may be considered.

256 Among these photo~cursble resins, photo-cationic polymerization resins of

the epoxy-resin group are preferable, whose cured substance has a low

confraction percentage, whose out-gas is small in quantity, and which are
superior in terms of long-term reliabilit_y

As an aspect in applying the photo-gurable resin mentioned above,

30  although it varies with the nozzle dinmeter of the application machine, the

amount discharged from the nozzle, the guality of the material of the



5 after the photo-curable resin is cured, it is desirable that the
transparency of light (in the visible light range) be high and that;igt ;¢ 2008
transparent and colorless. Specifically, in the case of a filn1thic£ness

of 50 to 60 m(as the cured substance of the photocurable resin), an

optical transmttance of 70% or above (preferably, 80% or above) is
preferable. 10 Further, since the cured substance of the photo-curable
resinis filled between the el ement nenber and the sealing nmenber and is
formed so as éﬂaeéﬁh%ﬁﬂa@@(tﬁ@%ﬂr@é@ﬁehm mﬂ%ﬁem & pHoSHolAbid desh and,
sufficiently adhere wth each le at the sanme time 1t

pref erabl e t hdheilikepiiegerarally prefeztajnle( o lithe vel sawiséasity\of aplxoasmateljabsor b

deformation d S, cifi I SII’ e that
t he hardness %a@@?ﬁ?géd]@ éirao%réiet?&} %%ﬁ%@‘%&@t@r ﬁ%‘g Bjased on
JI S-K2715 be aﬂsplay(iﬁnel Ehpresupposed cigl el elemeﬁt nienélseUaE thé Pedperfibs t he base

mat eri al on t he e] ement nenber he seal i ng menber U, the
one di spos’!’gd Qﬁ*g'%%p PeCUr RRIS TRFHR AR Cied, ’éﬁﬁg lg the th %ﬁaﬂﬁbﬂﬂen@ht

emitting 20 elfeiphliintheSyidbRVY Ht%-aﬁ@é)fﬂeglﬁ %Pwthglemfﬁy? e Con 4 9l ass

material or other |ight transn Ssi ve mate |gurat|on of
an organi c EL wlalmsst Spreifivallyanditepasy of apﬁimrﬁnelmem b 58 46 I60qum (as

f t b FI G, f | h
a7 epl 2y appar A Beorel aft B BE O ARE R st an cpbichraRaiase ah 1 g

i s drawn fromimoﬁabkweqﬁréfét@.bg# B0%br abBVA) S preférabRe, base material 1), the
organic EL elenment (hereinafter, sinply referred to - as light emtting

régmentl) 2 qhncl udes Firihstietines the pared Substance of the phota-cwrablygresin ihe 3asfe
. .
el o, as. area biesen healeht Hiher EpltSho Sifng oAbl B8S Toteled o1 o™

sequential |y asohad ® ramfostmoeachl r.ﬂ;har theredn seneetisfon it td syfficiedtignsiitare €l ect ron
transport Iay er electrode 7, 10 2.9 J U h 2005 as

furth
a cat hode el ect¥ Fsm UBVF g@il ﬁfﬁp%‘t’ &e s preferabler thafgbhage ang
thus, the Ii gfﬂeﬁlﬁﬂlti (z%be& emeﬁéltﬁ soSas%m%saw @6fort gnaHCHu*e' 8% téﬁ’ﬁl' ower

el ectrode is not limted to being used as an ano l'ectro and it may
al so be us’e’u a4rapsc aPRemiacallye dt in dlesirablei that |the hardness messured by a

durometer (a hardness tester) type A based on JIS-K2715 be 30 to 60.
Then, particularly, it is assumed that, of the base material 1

configuring the element member L and the sealing member U, the one
disposed on the side from which the emission light of the light emitting
20 element 2 is drawn is configured with, for example, a glass material or
- other light transmissive materials, |
< ,) Next, the configuration of an organic EL element used in a display
apparatus with such a configuration will be described based on FIG. 2.
I, for example, the display apparatus is of a “transmissive type” in
25  which emission light is drawn from the side of the element member L (the
base material 1), the organic EL element (hereinafter, simply referred to
- as light emitting element) 2 includes a lower electrode 3 formed by
sputtering on the base material 1 having light transmittance. This lower
electrode 3 is used, for example, as an anode electrode. On this lower
30  electrode 3 are provided sequentially a hole transport layer 4, an emission
layer 5 and an electron transport layer 8, and further, an upper electrode 7

10



5 the upper electrode 7 is not limted to being used as a cat hode

electrode, and if the lower electrode 3 is used as an anode el ectrode8 J&N 2009
is assuned that the upper electrode 7 is used as a cathode el ectrode.
However, in the case of a transm ssive type display apparatus, it is

assuned that the lower electrode 3 is configured with a light transm ssive
material. 10 Then, if the display apparatus is of a "top emtting type" in
which the emssion light is drawmn fromthe side of the sealing nenber U,

it is assunedad hahtiode eun:cmﬂe 44 epdvidedcor thib @lectronUF 8Bt BiyerBO88d
el ectrode or a at]Jt electrode is gonf ured wth a transparent
material, Al sotbysnt Eﬁ%élt ithing elemeph - 1 is not limted to a

transparent materi a '

transi stor (TFT) i sll?graangaﬁ én%ylggggg%%%ghedﬂ &ﬂt&@?@bézﬁﬁg sgc%w%e

el ectrode nmat ernagde eﬂMtodeomdgmaasalsmbe heghis 2 eathods eigchednhener&mﬂarly,n or der

to effectiv Iy ect erabl e u tal . having a
smal | work T untts S S E%ﬁ%”ﬁ&%ﬂ&&?&f’d’?%?fg Et]‘amgﬁlge%@sa %‘%ﬁ?%’d&%ﬁ:ﬁ?%l al . For
exanpl e, a net Qﬁd kfathierlgwer slmtrbdevarik ﬁ%%ﬁ'&%od@%&tﬁﬁe' s UE kBl

magnesi um (I\/g) silver (rﬂg cal ci um , barium (Ba), lithium (Li) or
the |ike may bEaibeiupperrlectrdeds apedins %93-*«1210?1%91913?:‘911& eweversin thacr ease

tabilit On |norder
o of fect vl y 1ie 2k Afpefiitiive tBb e a e it B EiNal hiomf
| ar ge work fundr:ctmoﬁa‘3 mmnﬁgumdowuth‘allgheltralfsmhavehﬁcéﬁﬂde mat er i aI for

| e, |1 o] Al tin oxi Sno and, antinony (Sb), an
Sy of oihe oxt de RERCH thf bl AhraieetaR 1 oF fbingpcting LIS o0
abolve or the | i{Heeemissionstashs 1hrara~dﬁlﬂ-d:ﬂrthetsﬁ& a%@%@a %&éﬂﬂ&%”ﬁtﬁ“ al and

the anode el ectrode 30 material may include a sing terial or may
i ncl ude a pl ur%ﬁsilﬂﬁdcﬂlatﬂsglwm elagtnodp 3 that &mdgs&maﬂmdaewtroﬂhena it | s

assuned that, e d nd t ectr e

| east the em s&%}r‘l\fﬁ%yéeérgg ig%lﬁﬁ ‘ﬁg"‘éﬁ‘ %F%nﬁ Erﬁq%%qg{ gti“ﬁed and
it is assumed ¢dsaf theabaseaﬁd&d:altlh@rrﬁtaimtedmp&(wdn@hﬂém zﬁéfei!meéhd hn the
order sel egf edbas%rrgateln‘%l L&%&& thin film transistor (TFT) is formed, may also be

used,

Here, for the cathode electrode material that configures the light
emitting element 2, in order to effectively inject electrons, it is preferable
to use a metal having a small work function from the vacuum level of the

20  electrode material. For example, 2 metal having a small work function,
N such as indium (In), magaesium (Mg), silver (Ag), calecium (Ca), barium
,_} (Ba), lithium (Li) or the like may be used alone, or as an alloy with other
metals to increase stability. On the other hand, for the anode electrode
material, in order to effectively inject holes, it is assumed that a material
25 having a large work function from the vacunm level of the electrode
material, for example, an alloy of gold (Au), tin oxide (SnOs), and
antimony (Sb), an alloy of zinc oxide (ZnO) and aluminum (Al), further,
the ITO deseribed above or the like, is used.
In addition, the cathode electrode material and the anode electrode
80 material may include a single material or may include a plurality of

layered materials.

11



5 hole transport |layer on the side of the anode el ectrode of the em ssion

| ayer 5, an electron transport |ayer and an electron injection |ayerja@njghengs
side of the cathode el ectrode of the enmi ssion |layer 5. For exanple, If the

= |lower electrode 3 is configured as an anode el ectrode, as descri bed

above, it is assuned that the hole transport |ayer 4, the em ssion |ayer 5,
the 10 electron transport layer 6, and the upper electrode 7 as a cathode

el ectrode E-3 are provided sequentially on the |lower electrode 3. In

addi tion, there are Then, lif i #ssamedothait! betwses the lbeeraleetibdd 8 @ fliouri ng

each layer. For__ex e, for the hole transpqrt |ayer, hole transport
material s such"BEeET ggﬁé?@ﬁ r7: 3&91‘]’?%?]?‘%/895}1553?1& gyexnd naclyding an; MP?G

Lri phenyl met ha@teddl dTirAbYCand it AAREAPtHAL by GReclf 1OG.! Lige MY De

used. Each of these _orqanl c layers may have a layéred structure cl udi ng

a plurality of aperpprigtelymtrangedem $he onddragebectdd, rrgatie laydis| euck namsport

em ssion | ayer n electron transpart em ssiqgn layer. Further, wth a

view to con rob?liren%a?’fpé’rgﬁﬁ%eé'i% g@f’r‘ﬂcﬁg‘ﬁf”ﬁ el%‘é"@ﬁ %é#h?nemais&n 5,

co- deposi ti on Diyef 53R lelectBRUPAn BoriTIVEE Sh & Sn BRCLRR i *otﬂggﬁ&} erﬁ:[e
I-f1lim

exanpl e, each of these organic Iagers may be an organfc
containing a sHdpiof ikecathods elentrode afthe emissivadayer & udfvrazamplgdf fheene

derivative, a ' ra | %e rane pi nt,or the Like. In
addition, in suwéf"?ﬁ@tg-geir‘ﬁaﬁt“buﬁ%%m 45 eitod, eletirade; s das ahpveps
insulation filihi# dssumedwhdedhebolithahbsort (iR £ @etdridsion 1ag8ds! titd her,
that a seal | ng?fé%gqugr% I's provided in such a state as to cover t hese

censt | t uent netkéflran fransportdaver & ad theupperielestzode Miase ¢adhede dectnadeudes,
T £ OB il 0 a5, O ST

the like, that 1t” serves pro I'on or th
el ement 2, 80 medimiténg icondisichiicfoe the mutertilé cohfpuEnargeh, layef,eSFey

material (for exanple n hesive or.a resin material) or the |ike from
entering the | Y e&?‘?@ g‘%ﬁl 'ﬁﬁ'éﬁw%}ﬁyteffh@e@@%@ﬁﬂ piaterigls suchess i ng
layer 9 is forp@didiAkoUddnvdtRfes©X 20R%YBrmi th?éi‘}va?:ﬂ& ag.: 35}@ hod or
the sputtering_nethod on _the bhsle%terlﬁgl In sug’n 3“@?‘%% ag 6 cover
the |ight &hitdemyatiesphidrazone derivatives and the like may be used.

Each of these organic layers may have a layered structure
including & plurality of layers, and the emission layer 5 may be a hole

transport emission layer or an electron fransport emission layer.
Further, with & view to controlling the emission spectrum of the
20  emission layer 5, co-deposition of a small amount of molecules may be
performed. For example, each of these organic layers may be an organic
thin-film containing a small amount of an organic substance, such as a
perylene derivative, a coumarin derivative, a pyrane pigment or the like.
In addition, in such a light-emitting element, it is assumed that an
25  insulation film 8 is provided around the lower electrode 3, and further,
that a sealing layer 9 is provided in such a state as to cover these
constituent materials. It is assumed that this sealing layer 9 includes,
for example, titanium nitride, silicon nitride, an oxide of germanium or
the like, that it serves as a protection film for the light emitting element 2,
30  and that it is there to prevent, for example, a resin material (for example,

an adhesive or a resin waterial) or the like from entering the light

12



Further, if this display apparatus is of a top emtting type, it is assuned

5 that this sealing layer 9 is configured with a |light transnissive 29 JUN 200%
material. Next, a method of manufacturing the display apparatus with the
configuration described above and a specific structure of an adhesion
apparatus used for this manufacturing nmethod will be described based on

FIG 1 and FIG 2 as well as the schematic configuration diagramof the 10
adhesi on apparatus of FIG 3. Further, hereinafter, the terns indicating a
position or a emitéipgi eement 2. asSudhorweeading ldyar Khvas dormeéd ahtrodgh! rfoght |, "

"above, " "below. " "“front) and ., depth’ th i ke indi.cate a posjtion or a
di rection when leam]eéhf\s‘Fé%ﬁ%ﬂf%?anﬂi%tﬁ?d °"sﬁ%FesR}WE%‘§§g P’f‘?@? Med

ot herwi se. 15 tHibaadhrgbas BRRAELUtathQsTE Bbvee RREgRPMAittiRg GRMtdgYr ed to

i nclude a nounging table 11 for nmounting the el enment nmenber L and the

seal i ng nenber peiblHs display epnaratfsis afg top emigingetynebidvis astimed nount i ng

table 11 an | ' ls | rial described. .above

parti a1y o amek ipiskebfihe BB ¥ Rylddfr gl IR U MerdB5C% miferinl 20

tmr)]unt:ng t?bl enél’ Mm,sal_ 'mthahﬁsmauf@huwt thid l&'gplaly&aﬁfla@hﬁaﬂgwilﬁfﬁb@r U on
e el ement ne on whic resi n. materj is applie e

appl i cati on m%@@ﬁ?ﬁ%g‘;@“@@hﬁ .Vep%f%la gpgc a?@%tuggrqnﬁb&?éhﬁlﬁl space

bel ow t he Mounbdiabiledd ¥r Al eltea Al pkfod Bl B AeBRfeBHallPoR" LhE

application neans 12, the adhesi on neans I ke. Further, 1n FIG
25 3, refer encEIGulend FIGs 2i as well apdhasthematicpindgusation dingpdmtdidhadhesi on
appar at us that includes a displ gy and,vari ous indi.caiors .or. the |ike.

The mount i %g ta eesmfla%%‘}gr‘?gﬁébgVeﬁ\”&h%@ﬁreﬂﬂﬁerfﬂ%etﬁrﬁ‘ﬁ'éﬁihcg Renmber L
i's./provi ded i natgwgitiongbi asdidlecttmesudd ad “tRpaid)’ Fhskweld,” b} erighe” seal i ng
menber Uis prgaé‘iedeg “t?rl a,left side area of the sanme surface. At a 30
plurality of pl30oEe obelevdeiiont andsdenthepr thebike inficptena nogitisaronaand

seal i ng nmenber gha@d IheANBRE 85 ' t t Ls n be 13
2 9J Uh 2005 ?ai sed fromthe ltgo‘gé‘%é ace @?ﬁ%{} gﬁgz%%i%% E'Q|ﬁ{’;le}tf('5"f[iwhose

il lustration isethenwiseed, and by the rising of these tab portions 11B, the
op e ot " o R bR apballls {1 Sitiondd dBoVe s contlgabdd 18 ! O

include a mounting table 11 for mounting the element member L and the

sealing member U thereon, application means 12 located zbove this

mounting table 11 and which is for applying the resin material described

above partially on an adhesion surface L1 of the element member L on the

20 mounting table 11, adhesion means 13 for adhering the sealing member U

on the element member L ox which the resin material is applied by the

) . application means 12, and a control panel 14 that is arranged in a space

below the mounting table 11 and which controls various operations of the

application means 12, the adhesion means 13 or the like. Further, in FIG,

25 8, reference numeral 15 is an operation display section of the adhesion
apparatus 10 that includes a display and various indicators or the like.

The mounting table 11 mentioned above is such that the element -

member L is provided in the right side area of a top surface 11A, while the

sealing member UFis provided in a left side area of the same surface. Ata

30  plurality of places outside the areas where these element member L and

sealing member U are arranged are provided tab portions 11B that can be

13



wi thin the areas nentioned above where they are arranged nmay be 5
restricted, The application nmeans 12 nentioned above is configured tp9 JUN 2005
i nclude a syringe apparatus 16 capable of discharging a resin material and
syringe noving neans 17 for noving this syringe apparatus 16 along a
predeterm ned path set in advance. The syringe apparatus 16 includes 10 a
syringe body 19 provided in such a structure so as to be capable of E
applying pressure to the resin material Mfroma tank that is not shown

and a nozzl e 2aised£rorastheriopi sierface rillthky ti cordraalial, whise iHlnstratjen dody 19
and is capabl e .of .di scharging.th esin,material_ jinside the ri.nge body
19 in beads. OM&Fﬂea ‘fggéﬁ? “3}&% i%?ﬁ?abt?ﬂrggniép?n@’@ ‘HB‘{%‘%H%&E‘?% are
15 provided i Rldrhéat einBePLGndSkE =0k MBAIRAY mtt%etdi'&caaﬂ%fﬂ?é‘ﬁll & shown
in FIG 4, along with the novenent of the syringe apparatuses , 1t 1s
made possi bl avitlgnf thenaregse meyndioned Balwive t Wheree $hey mu¢ arranged! may be

Si rrultane('\)/llg)sl%e A dshown in FIG 5, while the viscosity of the resin

mat eri al is”S su¢h that the shape of the cross section of the beads B

before the seal i ng PRe negpheatibhi meadh elE tnémtidREAl abived is hRGghPad to
substantially fqllows the outer shage of .a done, the viscosity is also set

such that no fR¢inde 2,57ingn appaates 46 capableof dipchpaging a resinHpatexisde t he

curvature of r ' fymt | O V&, [S..set so
that the bead?ﬁi@s ca %&ﬁﬁé?g%{lgc 7&??@%@%%&% %%Bﬁgqhi 1slé
substanti al | y soptetieigomihed pathset be advaree! | The syringd appdrhnys Bximelifest he
seal i ng nenber U u)gon i&itial contact. As shown in FIG g t he syringe
npéi ng- medfs f757aRee, bedy J&; proxidednin, gach, a; $fEuctyrs 89 @skophe senakle ofg are
X

¢t dvi ded so asdgr&,&iﬁg prBnsabe 6o tie %&gﬂgﬁg&lﬁﬂﬂ' Mﬁg@@ t@:%néﬂi:ﬂﬁ% 30 ShEYn

pr edet er m ned I've apparatus. | t her wor syringe novi ng neans
17 is confi guraad a nodzie 20 thatds provided on the @p siderf thisisgringe byd 49 smdabl e i n

the left-right diregtien. 14 2 9 J UN 200 i de 2 t extend
i the | of t r g ReBaine of RisghOd the' thofh foaderfel insidede SngR by B83hccd ro
this X-axis dibea@s,i o ﬂ@/gjﬁ&ehﬁdﬁub%iﬁeﬂt,&h&@é“é?ﬁhge appdtdiasdd 26 Let hogonal

to the page in FIG 2, and a Y-axis_direction noving
15  provided in FIQG. 3 in a direction orthogonal to the page, and as shown in

FIG. 4, along with the movement of the syringe apparatuses 16, it is made
possible to form three beads B of the resin material M simultaneously.
As shown in FIG, 5, while the viscosity of the resin material M is set such
that the shape of the cross section of the beads B before the sealing

20 member U is adhered is kept in a shape that substantially follows the
outer shape of a dome, the viscosity is also set such that no fluid
accumulation occurs in the beads B, In this case, the curvature of the
upper portion of the beads B mentioned above is set so that the heads B
ean point-contact, from a sectional view that is substantially orthogonal to

25  the direction in which they extend, the sealing merober U upon initial
contact,

As shown in FIG, 3, the syringe moving means 17 has a structure
in which the syringe apparatuses 16 are provided so as to be movable in
orthogonal triaxial directions by a predetermined drive apparatus. In

80 other words, the syringe moving means 17 is configured to include an
X-axis direction moving body 24 movable in the left-right direction along a

14



body 26 that is supported with respect to this rail 25 so as to be ‘
relatively 5 novable in the direction it extends and that supports the JUM 2005
syringe apparatuses 16 such that they are relatively novable in the

up-down direction. The syringe noving neans 17 can nove the syringe
apparatuses 16 so that a plurality of beads B are fornmed on the adhesion
surface L1 of the elenent nenber L provided on the nounting table 11 10 and
in the formof substantially straight lines along the left-right direction

at predet er mi nedde A2 thataixtendsiin she hfi-right dieséetioannt the deptipsidjamibzmds B,

ir drai ass s ref ec Fl 5. for draining air_to the outside
S o s s AR B St oo s holy Yt e ookt
si de of the | cdmsctRAbrEogbhisl tx-tiﬁéip%géiiﬁwci. Q,rlaﬁmwmgigmcﬁ@n iovidi | amp 30

15 for curing the resin material Mis attached. The above-nentione

adhesi on meansPeRy 36stheb i supperigd voth respeetdo ghisgub2iesu dstd he redativimped

support bo S nt. surfacge and.to rface open, hal di ng neans
33 that i sdés/uglégﬁﬁgg iglyft}{)%i&ér%cglgﬁo%t e%t&g‘QS d iﬁa“{ i SHPRY rﬁbﬂ@ S¥T8&Ct i on
hol di ng the seajpapgtugesrii6rsudhuthian Ehie ears UeldtiRly? GadvabRNin! Bhé lupsddwt ed

vacuum punp, pressure providing nmeans 34 that is supported by the support
body 32.and is‘LE%P&&Br e i‘ﬁe nSVERRP TAOYIRG Imeaps r Ihean dopes t then siringe

Pressing the ouireiafilbd 86 So Bhad B8Ry ﬂfgoggﬁgigeagrﬁ%%:ge@a%_%ggamﬁﬁgs%@?dy

novi ng neans 36 for noving the support
left-right dirsutdcerdsl oDtheTélemahtweententll pretideduppdhe nhmoging2tabke thnfi gur ed

to i | ud bot t ti 3 [ ti 9 d.4 i ded bot h

Lhe Toft ah b BeRt piab R SRR RS sl edat-iat GrorBar port i on

4l N ocated beivwedetchairddihberdalde SI0Eo 4185 DHetivitn PO ilf'ésgéh%iv%%e%ﬂSjBffo- The
e

above-nentioned hol ding means 33 is configured to inclu a 30 variable
suction appar a®E<dram ppgsages 2B0zefer do KIG. 1o for givainingl air de the aubide bot t om

portion 38 andy.sct | : | : [ p C 152 9
BN 2005 ¢ he o AEFESIl thb My B e el Uleg et T 0 B0 FnBhe 1o the
left end side sifle pfikhel lower exxliof the &-afis tirectivei tovingdody @6, 88 Ahdns 86t i ons

the eft efgl At 05k IS APR i35 Gullad]'® el ng merber U

The above-mentioned adhesion means 13 is configured to include a

substantially box-shaped support body 32, whose front surface and top
surface open, holding means 33 that is supported by this support body 32
and is capable of suction holding the sealing member U using the suction
20  of an unillustrated vacuum pump, pressure providing means 34 that is
_ supported by the support body 32 and is capable of moving in the left-right
\ ) direction while pressing the outer surface of the sealing member U, and
support body moving means 36 for moving the support body 32 in the
up-~down and left-right directions. .

25 The above-mentioned support body 32 is configured to include a
bottom portion 38, side portions 39 and 40 provided on both the left and
‘right end sides of this bottom portion 38, and a rear portion 41 located

between the depth sides of these side portions 39 and 40.

The above-mentioned holding means 33 is configured to include a -

80 variable suction apparatus 43 that is located at the right end side of the
bottem portion 38 and suctions the right end side of the upper surface of

15
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The above-nentioned variabl e suction apparatus 43 is configured 5 with _
suction pads 46 for suctioning the sealing nenber U, a body portion 247JUk @005
whi ch these suction pads 46 are attached, and a biaxial noving nechanism
49 whi ch nmakes these suction pads 46 and body portion 47 novable relative
to the support body 32 in the up-down and left-right directions, Miltiple
suction pads 46 are provided in a direction 10 orthogonal to the page in
FIG 3 (refer to FIG 6) and are supported by the body portion 47 so as to
be capabl e of thesédltgi mgmbar Uhendip sdetivh blotleddithat is ik foithsilaft en@Vi NQ
mechani sm 49 is. confjgured to,include a fixed block 51 that is fixed to
the side porti 8}?1%4’8 tib%tj"t“f% sprigeg °H§F‘8§?tt3mzp°£?9% 34 iand surtiens thedeftgndody 52
that is attachgmfelef thd | 66 : e relatively 15 novabl e
in the up-down di rectio%l,)érand gﬁhg(@}ééxs?éh%??%zﬁegr@mvi ng body 53, which is
attached to the | oweFhenkpveimentimnedhiagiableasictiodi apperatos 430sicngfigredy 52 so

as to be rekat| vable Jj.n. the left-right,.direction.an 0 ich the
body porti 'o% 4%&%&@3 ,ad$r%6?°'b$‘é%ﬂ°&ﬂ%‘8’x‘r‘?ﬂﬁal%Wéﬂ?ﬁ%ﬁ(@g?‘@vP 8 to nove
each of novi ng4lipds ehifl? therd fultibn padd 48t ave PIRAGRAS AN NE Bisaall indiing and
speed in a predetcﬁrm ned directiqon by way of the driving of an

uni | | ustrated &qchanigena? whish makes these Suotionspads 4 and bods @omion e body

f portion 47 besR4® ' i ( ) ty- bl
directions with res}oeggétm?%@ttﬂféh%%%@rt h@%%@ﬁ&%%,&%ehgg&#ﬁ%ads 46
are provi ded sditechitns t Multipht isucticurjaised6atrd hrovidedr ireral dibetioal are
25 capable of rising t osi t.i t is, hi than the suction surface
aj~the |ower e i@?ﬁg‘?ﬂ&&%ﬁwﬁiﬁg?ﬁﬂE?ﬁ%@%éﬂguafe FEPRpEERd ]ﬁ'o@& ble to
defl ect a frepodpgostiched7 ¥hasth BescalphBlelof SRl SMREL B G &-abha dﬁ%@ﬁbxﬂ.g menber

U suctioned by the suction pads 46, in the upper direction wth the |eft
end side area & higgdakmayinggnerhanism 49 tsonfigured thyndude a ficed blockls5dck 44 as

a 30 base end gi de: ' t |l e def] ection,is. displaced in

accordance wit Eh%ﬁles %’E‘%@ﬁ"t ﬁgén%gaésso E@%’?ngoq ﬁie ’s‘&%t F’glﬁ‘?’ S%WG&Q%“’? 9 JUN

2005 The abovenovimg balyeid tirat $sabtachpddy thiis fixedbivek 5340ias t6 DakbBLUER t O

i ncl ude a sigal [ n& [l 35 55 that_.is | ocated hetween the abgve-nenti oned

variabl e sucti &N 5{3%&'!“ 8 SPA9 W flirection W AR YrednonaeYiss bpilnedk 44
which is attached to the lower end side of this Z-axis direction moving

body 52 so as to be relatively movable in the left-right direction and to
which the body portion 47 is fixed, This biaxial moving mechanism 49 is
able to move each of moving bodies 52 and 58 in and at a predetermined
20  timing and speed in a predetermined direction by way of the driving of an
unillustrated drive apparatus, and thus, the suction pads 46 and the body
portion 47 become capable of moving in the up-down and left-right
directions with respect to the support body 32. Here, the suction pads 46
are provided such that the suction surfaces at the lower end thereof are
25  capable of rising to a position that is higher than the suction surface at the
lower end of the suction block 44, and thus, it is made possible to deflect a
free end side, which is the right end area of the sealing member U
suctioned by the suction pads 46, in the upper direction with the leff end
side area of the sealing member U suctioned by the suction block 44 as a
30 base end side. In so doing, the angle of deflection is displaced in

accordance with the ascent and descent of the suction pads 46.

i
Ee——d
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and that extends in a direction orthogonal to the page in FIG 2, a roller
5 support nenber 56 for supporting this sealing roller 55 rotatably,2anglr 2005
cylinder 57 for raising and lowering the roller support nenber 56 and
sealing roller 55. The sealing roller 55 is provided so as to be capabl e of
contacting the sealing roller 55 with the upper surface of the sealing
menber U froma state in which the sealing roller 55 stands by above the 10
sealing menber U that is held by the suction block 44 and the suction pads
46 by suction. |n addetabgre-mertionedpressuneqirpddirgsmeangiosicoeficmedss to  be
capabl e of appj JalgTele ' I the sealing nepber U from
above in the pirdg}:l{a%s@gf a {é@ﬁ]pggs?ﬁ)eeg égz‘?‘%‘g“ h%%ﬂ?gfl € \RPPRE TH5RtoRPL e nt
menber L. |In avafighlesnctite apparatugdd ahll ¢he abovesmphtivhaieshcRndslodoed 5 be
novabl e together. . wth the cylinder 57 in the left-right direction along

the bottom porﬁ%ﬁgmwﬁf}é% eHen prghgeenal tofhe pagesin Kk 2 eceplien
position ofst henfiRel iathbEe Beshr YuRitting H ' =1 ] . Gh
direction, The alg%ve- nment | opgdrsupportEggiﬁgﬁagégﬁ’gn%esaago%gg%%sd@ £20
structure that cyainger &9 fongatsimpend lbweging 2he rokderhsimiongnreeshes 5Bandd t he

pressure provigi 4 4.0 moye siqultaneous]y.in the up-d r the
left-right di rgég?lﬂlgn%lﬁgégg'pr%e?egﬁﬁ\gﬁgﬁ&t#i}sﬂowﬁg‘flﬁ@ aﬁR‘P |bPlf§P$1\gE@§ drive
appar at us, andcdmtadthgy phie seslinge pbligi 5 Riith 3hs tupper Waefakd oMthe Neblife SupPOrt
body 32 is attach%c‘i; an X-axi s direction novi ngwbody 59, which 25 is
movabl e in t heMeERer  fame ystate in whick ihesenking rollevS5mbandsdneebayeitie 22,  so

as to ber at'ééﬁné. ' | f-ect] ks .adqgpted. ..Next, a
et.hod accg? di%g to %%ﬂgir‘gjsg%ttfeg%%@;b%g&r%@ %S’?‘ggﬁ%g‘% %fgapﬂq;ﬁg sughp ng
merber U wi t h Pads 44 byremttione ke mdfitiony teéeahingirellén §8is previded isp@s €b enent 2
Is formed using the,adhesi on apparatus 10, will b 30 degscribed using FIG
3 and FIG 7 tﬁ‘? B%P&#fﬁr}eéppi%nﬁﬁ Wﬁ@etﬂ"fﬂ’é%edmfﬁ%sﬁlre therisahng memler B whi | e
the side of thfrofli SRdvAYinatiRAptdesd BF aﬁe&%&ﬂ%&l&eﬁa meﬁﬂepmtpflglélethght

emtting element 2 is formed, is taken to be esion su 1, and
the el enent nedigBient mesmberdyi dadgdditien,she sepinggiotler 55 iprovidedive asdp sur f ace

11 of the gpunkd AgvhER!Gedthewith {HY GuaQLLEY %tﬁéjfefiéﬁght direction along
the hottom portion 38 of the support body 32, and thus, the pressed

position of the sealing member U can be displaced in the left-right
direction,

The above-mentioned support body moving means 36 has a
20  structure that enables the support body 32, the holding means 33 and the
pressure providing means 34 to move simultaneously in the up-down or
} the lefi-right direction in a predetermined timing by the unillustrated
drive apparatus, and in the present embodiment, a structure in which the
support body 32 is attached to an X-axis direction moving body 59, which
25  is movable in the left-right direction along the above-mentioned guide 22,
so as to be relatively movable in the up-dewn direction is adopted.

Next, a method according to the present embodiment for adhering -
the sealing member U with the element member L, in which the light
emiftting el_gment 2 is formed using the adhesion apparatus 10, will be

30  described using FIG. 3 and FIG. 7 through FIG. 16 or the like.
First, as shown in FIG. 2, while the side of the display area 1a, in
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Li facing up, the sealing nenber Uis provided in the left side area 5
thereof, and the novenent of the elenent nenber L and the sealing neghayn 20s
in the direction of the plane is restricted by raising the tab portions

11b. Then, the application of the resin material Mby the application

means 12 is started. In other words, by noving the syringe apparatuses 16

by the syringe noving neans 17, the tip end side of the 10 nozzles 20 is

made to face one end side in the left-right direction of the adhesion

surface Li, thwhithsthbdiphit Renitiing $l6meas 2 As MrRE] & taldeh $o Bbahb adhesignd t hen,
by a back-and-forthﬁtl n.of the syringe_apparatuses 16 in the left-right

direction, mul T4 Aheiclgmentsnembarn L is previded i the)sight side agea endi ng
i-n the sanme dig§eeid R dfiBie” Bl - L dhesi on
surface L1 at eEr ede_?@rrri ngd 1%%1?%@/%03&1?%@81%3‘%% | Sﬁ[@eg%g%y % to
arbitrarily sekbltfhdngpm,itbat sealingnoemben iU i erovided imeherlefil side arkde | ength
of and the pit t we t he bead r the like, and_thus, _the , thickness
or the Ii keé)ofﬁ{‘l’ﬁ%?’r 8‘2&%&%@%@@% celeme 1ing ?f’o@‘r 3‘\1‘?5}5}8 $alng seal i ng
menber U have hesibendhes eHe Gareckien G0 Whé ?ld@is%‘e@ﬁdt@d 'bBryraiﬁ%%e 24 t he
application of the resin material Mis finished, the entire application

nmeans 12 riovesP¥EoRRellfeptlhen; dhe spplinetionp whrthe uesina materishdd eby ithe whi ch

t he adhesi on s qﬁ\&”}g ILtil.one L, .created. Subsequentl.y, the
adhesi on of thgns%g‘?l?%g nenglezfg%%{/tg@'hgm Jggﬁléévﬁﬁﬁ’?%alﬂgwfgq}ﬁg Br ned,
First, the supmparabody 18bydéeceypilge Bovihg enednlel 75 thé eipshalBidentkhé 3, and
as shown ip FIG }7?’5%({]3 segling nmenber U | ocated bel ow the support body 32
;é:asuct i ong% "y @tm@ﬁe t?)?%f@l@nﬂeréinﬂdf’ﬂﬁ tgaé?ﬁtmbﬁah%ecmep aftbet o t he
ent of the gdHdsion SHPRAr : | | menber U
I's rai sed towards above them’%8&??%%‘%%%@%%%?&%@%3%%%@ 32
t hen noves di raad then, hy ethack@ndifpgith rietiarcef the syxinge apparatsses16vin the FI G 8,

Che sane i e g BT, TG phARRANE Selort o kT RTeR) benc £ e
suction pads A4étesdiegdinitlid sheepdicéction (referSHcFIGN 4)! GekfotthellNod tRE At E i N

whi ch the %ct%ﬁ]n ads 46 syction the sealing nenpber_U, and thus, the left
end side arta YHEHE SBHRI JInahiRsedetermined intervals, In so doing, it is

possible to arbitrarily set the application amount of the resin material M,
the length of and the pitch between the beads B or the like, and thus, the
thickness or the like of the resin layer after the element member L and the
sealing member U have been adhered can be controlled arbitrarily. After

20  the application of the resin material M is finished, the entire application

7 means 12 moves to the depth side of the apparatus, and a space, in which
xl the adhesion means 13 can be positioned, is created.

Subsequently, the adhesion of the sealing member U by the

adhesion means 13 is performed, First, the support body 32 descends

25  from the state shown in FIG. 3, and as shown in FIG. 7, the sealing

member U located below the support body 32 is suctioned by the suction

]EIOCk 44 and the suction pads 46, Due to the ascent of the entire support

body 32 from this state, the sealing member U is raised towards above the

mounting table 11, and the support body 32 then moves directly in the

30  right direction to reach, as shown in FIG. 8, a position ahove the resin

material M applied on the element member L, At the zame time or

18



U on the side of the suction block 44 becones the base end side, and the 5
sealing nenber Uis held while the free end side on the side of the zgciunR0gs
pads 46 is deflected upwards. Fromthis state, as shown in FIG 10, the
support body 32 descends further to bring the left end side area of the
sealing nenber Ufirst into contact with the resin material M In so

doing, as shown in FIG 11, the suction pads 46 descend slightly with 10
respect to the suction block 44, and thus, the contact area between the

seal i ng menber théreatmbut, v shesinrinFIGE 0] e dctiuPpadSLEhi@hl With fospb@ tbi ght
side and the rgsin matebrigil M.l ocat ed _bel ow the sealing roller 55 is
conpressed. ThE¥esheion bladk 44 dga stateringwhich therﬁ“étlg{la%agﬁﬁeﬁ%hphéh%al i ng

| | 15 55 j i i 7 : WeluP , th
rol | er sulinRaRbRHel U, ShO@SRud iR 1dR Sy %18?%3615‘% @ﬁ%ﬁ% ;}fee;ﬁbég e

cylinder 57 operates, and, while descendi ng

contacts the uﬁp@t thesside € thofuation leck 14 hecommdzcthebashichd side, ismdithkd by t he
suction bl ogk . the sucti.on ds 46 and. pr.ovi des g pr.edet er m ned
pressure togt hgé%hgg}genéﬁ%r@ilﬁge@r‘g}gﬁ%@eté%e?@alﬂﬁ@nﬁ‘ﬁ_ﬁ@fw .ﬁleﬁ%’ﬁfmas shown
in FIG 13, whphds 20isdeflettodOugwierds caliiond thiEeaYe, bs SR B FIGe16! BRENt
menber L by neans of the sealing roller 38, the pressed area 1s gradually

moved to the rFpRoTt Spdie 32 fegeands furthier hg bringothe lofti endysideuarenyofatiber ed

fromthe left gi i . S J ing,. wWtht enent of -
the sealing ro?’%éei%gg@,eﬁ?ﬁysﬁg% flg;ﬂdcg%iscgi%&agggéﬁﬁnvﬁ”f'ﬁeqag ect® 8 the
suction bl ock ddingnds tshew8SnsEHE by thendmtiot) paflsotdesehd skigheivedighi | e the
angle of deflection is, gradually,.decre d. - Then, as shown In FIG 14,
v\%;n t he sgél i ﬁeﬁ’p?& ﬁ(’e'fheS%'wg‘@&clﬂé@‘ g&reana‘f%ﬁ’ the gontagk appasbetwpendhet he

skal i ng menber gddlinghfempet UM iR 28I ' jHag menber
Uis rel eased, B_and aseshown‘ in Fl C'Ef‘yglll);l!ﬂL ?@%Qgﬁﬁ%#%gﬁiﬁ@@g%@t he body
portion 47 novédeand ghe irgsin miageriali Mhlocateshbelowt the Isealimplrblier 56/iser 55 so

as to clear th@oriﬁtfeﬁée@ pads 47 and the 19 2 9 J UK 2005 body portion 46
to the outside 0 e Sealing menber U. Then, the sealing roller 55 is

further noved to t h&hergifterpadshobm MEFICR 42| 130 BRIDFheks thedblibPfolRghES] ON
of the seallg ng5gre Lsn?c(oai:;telcjl {ns clfolsg Ip?cpx?x%ity-rtr(])etr]]:ie éuré%iogub(igék024, the cylinder 57
operates, and, while descending, the sealing roller 55 contacts the upper
surface of the sealing member U while it is held by the suction block 44
and the suction pads 46 and provides a predetermined pressure to the left
end side area of the sealing member U. Then, as shown in FIG. 18, while
20  pressing the sealing member U against the element member L by means
B of the sealing roller 88, the pressed area is gradually moved to the right
\) side, and the sealing member U is gradually adhered from the left side to
the right side. In so doing, with the movement of the sealing roller 38,
the suction pads 46 descend with respect to the suction block 44 and the
25 gealing member U is gradually adhered while the angle of deflection is

gradually decreased.

- Then, as shown in FIG. 14, when the sealing roller 55 reaches the
right end side position of the sealing member U, the suction of the suction
pads 46 to the sealing member U is released, and as shown in FIG, 15, the

30  suction pads 46 and the body portion 47 move to the right side with

respect to the sealing roller 55 so as to clear the suction pads 47 and the

19



of the suction block 44 to the sealing nmenber Uis also rel eased, the

entire 5 support body 32, as shown in FIG 16, noves in the left dirpgtion 2005
whi l.e ascendi ng, and then stands ready at the initial p05|t|on shown in
FIG 2. 1In addition, a UVI|ght is irradiated to the sealing ' nmenber U,
whose adhesion is fi ni shed, fromthe outer side by neans of the W lanp 30
of the application neans 12, and curing of the resin material Mis
performed. 10 Therefore, according to such an enbodi ment, the resin

material M isbcxbapbbﬂ:cbli A6 atopther amiistde Gﬁ‘tﬂtd 8€4ling0 menhereile MdeneéRYEr L so
that, as shown A, e bea are_forped at predeterm ned
i nterval s, WnF'T ffe%sd@fﬁ'tg?’émﬁ?’ °cf'bﬁng§§e§ smelﬁsahl@mem@rmn a

donal shape Sﬂﬁ@tﬁé@&hésib%yof%@ SEARAEmBbr BURHANE! Ik AR eEAR] At N0

upon initial 15 contact when the sedling nenb |rst contacts
el ement nenber ofthe supidorcblocled4 tmﬂlmahag:memmaT.brstalmereledxed,rthslemlwt erial M

and the sealin 8 bec rress and it e.nmde Ilkely
that air WI% 9%%1@%% 4 p?ped H‘Xleiﬁ TPYRS ARG TS nlﬁﬁ d’§?‘%{9€ Cair
drain passagesaaéﬂdﬂfg@aﬁ@tﬁﬁ?ﬂ sﬂmmﬁu;t BiethegfRad ido¥iRicReddemBn 1ieH of ur t her,
since it is 20 Sd by rreans of _the R]Gtssure providi ng neans 34 while

pressing the : B light s imadigfedote thm seding imemsberi W, ﬂ‘d@sages 28
d, wh d
el ement rrerertr;er SHOEIs RSV SR B Wi Uik ol 0 PRCTAPINRS B0

provi di ng meanthe3applicatios means L2, dﬁd@urih@@ft%rﬂsnbmadex&lllﬁ mpém:maled and
deforrred i oa?25f att ned shgige hi s a hesi ve force, and the air is

b
r ined froth the airi gfeﬂ areag éé'fg\éﬁ adizpand; the resiwapatexial Mown in
17D, bet M@seappliéaexxxs£§luﬁaﬂtiraﬂ9rhroeyoﬁrtﬁe temn@dteﬂe&%em@ﬁhét for med

athlnfllm aer of the'resin layer Min which respective beads B are
conbi ned so e FRCGCc L7A] theobends Ruaralformnedeni preﬂai;aemmerd, interviabs, med.

o 1 i BB BRSSO DR o
the el enent 28uch matwueﬁaeécapm@f sibstantiAtdpsinbeentabiie upen ahitighubbl es
Lo ot e PBCCedliSer wa Ble 2hfRg menfit b HhG onfacts the Soment member L "

Therefore, the contact area between the resin material M and the sealing

member U becomes smaller, and it can be made less likely thai air will

become trapped therebetween. In addition, since the air drain passages

28 are formed between the respective beads B, and further, since it is

20  moved by means of the pressure providing means 34 while pressing the

_ sealing member U in the direction the air drain passages 28 extend, when

) a predetermined adhesive force is provided between the element member

L and the sealing member U by means of the pressure providing means 34,

as shown in FIG, 17C, each bead B is compressed and deformed into a

25 flattened shape by this adhesive force, and the air is drained from the air

drain passages 28 to the outside. Then, as shown in FIG, 17D, between

the sealing member U and the element member L is formed a thin film

layer of the resin layer M in which the respective beads B are combined so

as to connect, in other words a resin layer m, is formed. Thus, an effect

30 may be obtained where the sealing member U can be adhered without

leaving any air bubbles between the sealing member U and the element
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preci se adhesi on can be perfornmed. In particular, in the display 5 )
apparatus S of "a top emtting type" in which the enission |ight of £BeJUN 2008
light emtting elenent 2 is drawn fromthe side of the sealing nmenber U as
in the present enbodinent, it is possible to prevent the occurrence of
non-light emtting points due to the existence of air bubbles wthin, and
good di splay characteristics can be obtained, while at the sane tine it 10
beconmes possible to protect the display area la. Further, although in the

pr esent enbodiﬁ@ﬁ#?rihe sealing nenber U is adhered to the el enent nenber

L after the resin 1 | ' 1] | enent e L,
conversely, t hia el gqrr%ﬁatdﬁ?r&eoﬂgirr&ﬁ n@%@* bﬁ%%%ﬁ%‘»’%ﬁ‘%fﬁs‘?n P‘?‘Fegﬁigggayr?rﬁ%t erial M
is applied to lhamiethd neplimyrrembdr Usid a aildialyi b BRseobRissd al 1
conf Pguri ng the el ene ?:;anber and, t he seﬂlaiyngﬂ_.rgnber_ U agher ec‘iﬂ’opposi te
thereto are noP 1%hi PE%ES?‘?P G5t (L@Pi BF%“%% iR hpartignkess ipathy idsplagnd it is
al S0 possi b e fprRaRlyS U8 top WRINEAS t%@'lnav?hiféllmgsﬁtﬁ'e%ig%itﬂﬁqi b ofifie! 1 ke SO

long as it does not influence aspects of the emtting element 2. 20
Further, the blégkfsemitting elpynenti his drawrofromethersidssofshe tsealing nfemitiardd  t he

present enbodi .as _the.trappi,ng of air can be pr.event ed

upon the initi %?ﬂ%g%ﬁag%fgﬁteéﬁﬁ%&fngﬁ\}%po%gl?lpgﬁgr%vreggéﬁgg[;&% e forns may

be adopted, Homendight shéttihpariiets diketo M &adtsh@ & ait BALBIL AhERGSan@f t he

upper portion of the cross-sectional forng 25 the smaller the contact area
0

upon t he aboveESndisBlagchagagterstisorambe obtainedh whilke at Ahe semebmenits nor e
advant ageo i I3 r f.@r thereupon. |In addition,
L5 Becﬁ%%é i%ﬂn%él@,g ttB %@ote%qunﬁ%? ?Jgela %I

| p~the present e n e resin ‘is applied in a plurality
of_/pl aces in the fofurtfersalbistughtindhe presentembodiiienesthe sadlifpuRytir t he

present inventj L not limted theret d as J.ong as air drain passages

can be forrr\*ad,hioﬂg #@m&'ﬁé&(’p Sﬁgpgnfan%%rsﬂtq@rréﬁ gpm@p@tegag 1182015

material Min appylied taltht ¥ledhertra&@berOf,, doR9eeBNEHY el RBREMembep Lo,%lggr forns
e [l

such as a wave line form in spots or a broken line formor th e by way
of screen pri np$ aghered after the resin material M is applied to the sealing member U.

15 In addition, the base material 1 configuring the element member L

and the sealing member U adbered opposite thereto are not limited to
materials made with a glass material, and it is also possible to apply other
members such as a resin plate or the like so long as it does not influence
aspects of the light emitting element 2.
20 Further, the beads B are not limited to the cross-sectional form of
the present embodiment, and as long as the trapping of air can be
) prevented wupon the initigl contact mentioned above, various
cross-sectional forms may be adopted. However, the greater the
curvature or the oblateness of the upper portion of the cross-sectional form

25 the smaller the contact area upon the above-mentioned initial contact can

]

be made, and it becomes more advantageous in preventing the
entrapment of air thereupon. -

In addition, in the prese—nt embodiment, the resin material M is

= applied in a plurality of places in the form of substantially straight lines,

30  however, the present invention is not limiied thereto, and as long as air

drain passages can be formed, it is also possible to apply the resin
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Further, although in the present enbodi ment, the manufacturing 5 of the

di spl ay apparatus .S that uses an organic EL elenent as the light em 8ting2i05
elenent 2 is given as an exanple, the present inventionis not Ilimted
thereto and it can be applied to display apparatuses that include various
menbers that are nmutually adhered. For exanple, in manufacturing a liquid

di spl ay apparatus, when a sealing nenber is 10 adhered with an el enent

menber, on which a drive elenent or the like is fornmed, with a resin

material in bebaweeial M in 4 pluahlity §Gisdedlof tHetelbihent RRmiRb 048 dtR& fophsd
adhesi on apparatus 10 or an adhesi on apparatus 100. In addition, the

confi gur at i on S¥Fh 88 &wee lingforron &n. spnia erabsoken line forgr extetlikabiowarent i s

not limted tqs ' rated configuration 15 exanples, and as |ong as
substantial ly S%Enk%ﬁ%lr&%ﬁn Cts are achieved, various nodifications are

possi bl e. Next, exaFptther,cfltHonghinahepredeny entbodimmd, thd endrdadth ﬁﬁﬁ.
(Exanple 1), 20 F}Jr?ﬁﬁ’ the Iight ém'tting el enent, was fornmed in the
di spl ay aréa B iRy BER 359 _rqh&F UECHBR OTEHIG ] glegent asdhe Jighbt ain the
el ement  Menbehyikkink RlcRert® Rgivkh st an %I%ﬁé{e’, 30 Pés%@?ﬁéenqic?n%p;{oex' mat el'y

100 nm was forned as a | ower el ectrod becOnmes an anode ‘el'ectrode to
rake 25 a cellimited theretr gaditced® be kpplied ta diaplaysappaskicesvilidt impluidesul ati on

fil t for.,the |light Jthi by.. Si d iti t,
a:op?]oxie)r(r;tegl y v%%wmsgfml rs° that ' are %&&1351% aydhe{'ecaz. eﬁocg'SIexla(x)t[]p’le,Neﬁ(x

(N, N - di pheny|mMhfachlirdr %@gﬁp&@.ﬁw dpghratisd WRAD P ?}ﬁgagy diiggosFl G

18 was deposited in a _vacuum by a vacuum deposition netho ition
;{jde of 0.1 t pdhenedwithean plemant seergliery om whichna deiverslernent euthedikeis conpl ex

S (tris(8-quj i )al.umn efer to Fl.G. 1 22.2.9 J ' 2005
which is a né‘ﬁ{fﬂ% {J}chhré ’%rﬂ?e‘ﬁ%eﬂ’faﬁé%}?‘}%“"ST”ec‘?r%ﬁ%dr RfhE 0 use the
char act eri st i céhovisaseritipedisibesionlappsiath©N0 bAbe adhedoR rﬁ:@aﬁt&s mpg.sec.) as
an emssion |layer, approximately 0,5 nmof Li (lithiu was deposited

(deposition rate of Igddision, the eopficurationof eachnars gbthe apparetis inghe 200 nm
present embodiment is not limited to fhe illustrated configuration

15 examples, and as long as substantially similar effects are achieved,

various modifications are possible.

Next, examples of the present invention will be described.

(Example 1)

20 First, the light emitting element 2 was formed in the display area
la on the base material 1 made of a glass plate to obtain the element
member L.

In so doing, first, ITO (film-thickness of approximately 100 nm)
was formed as a lower electrode that becomes an anode electrode to make

25 a cell for an organic EL element that is masked with an insnlation film
except for the light emitting area la by SiOs deposition,

Next, approximately 50nm of TPD -
(N,N’-diphenyl-N ,N’-di(3-methylphenyl)4,4’-diaminobiphenyl) shown in
FIG. 18 was deposited in a vacuum by a vacuum deposition methed (a

30 deposition rate of 0.2 to 0.4 nm/sec.). After 50 nm of an aluminum
quinoline complex Algs (tris(8-quinolinol)aluminum) (refer to FIG. 19),
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5o0of AISCu (Si-1.0 weight percent, Cu-0.5 weight percent) was deposited as

a cathode el ectrode sealing layer. Further, in order to seal conpletzByjuN 2005
200 mu of an AuGe el ectrode was deposited, and then, 3 gmof a silicon.
nitride filmwas deposited as a cathode el ectrode sealing |layer to

manuf acture the light emtting element 2. 10 Wen the properties of the
organi c EL el enent thus manufactured were neasured, the maxi num em ssion
light wavel ength was 520 nm the coordinates on the CIE chromaticity

di agram were (@h8, . %) light'd efifftthy ORREiAll HMivieRT SHicBRdneG RN T ed.
The | um nance at a current densit of 100 m¥ cn2 was 6400 cd/ From t he

shape of the e?h%%‘?téﬁs‘é‘ﬁ?e&aﬁmﬂﬂ (depasitiorornie 6616 QWanlmmfam)aaght

[l hat  was obUBRSR B oFornyRatERANEI0 s AP U, WS Jer%ani 0 L

el enent) 2 on &dlepodn’aemrmwﬁmpaﬂo 0103 nmi/see.) e tahathdsiesdedtbrid, ah@'200 nnd SO

doi ng, a dl t e the s aI I ng mber U, apd the 20
el ement ne ﬁﬂ&‘h@ ﬁ}eléva 6‘1‘@ Q/\EPE b aseceRt) Wb deposited par  usi ng
t he adhesi on aQQaf}ﬁfngeIé}ft Jdges GBAk 1} t r to the
first enbodi nent. For therre5|en ﬂrré‘rartt %rg Feﬁhgﬁiiﬁ dgﬂﬁgt gégrleésl E%?OY— 332

manuf act ur ed b%OOrnme@f B8p A Ceoelectrods:, Wasvdepamed aﬁdh&mlas mesfi msilivek eri al M
was applied i S adhesi erati 25 under an
envi rgﬁrrent Wi \agt%lrn;rgﬁ &]yg%gedccﬁ%cgnf:?tg’f’ ée{irf'mif g%ﬁag"eﬂg I'n

addi ti on, aftemahﬁmcﬁh@rthélwhﬁéfaﬁtmgemﬂeﬁm seal i ng nenber U were adhered
vmth each ot her, % S|mred|ately|rrad|ated fromthe side of the

aling metber Uto HE'OP@'Q&ﬁ oftheareanic {L elpment thys manvfastured whi ch

th di splay a 1O -] ant
current of 5 pﬁaf:@n%gﬁsr}ﬁgﬁsthgt nosp ergﬁ%#{&qf%ﬁn&%%eﬁ{hwé%g rfgE

rel ative humi déaoydinhtez0sd e CEcMatidﬁty&ﬁﬁgramdeww((( B2 0.54), ahdrgopdnce of
230 cd/ n2) was rf,o d. there we S ots th t coul bserved
G th the hakecEiheh 1B Bsesicty s wEhitifa, “The niBienes o Gtentolrnelly
driving, and nef WA AZRetvwasce100tdng?, d@:@ﬁm@sﬁug@ofﬂméeﬁﬂsﬁbﬁ%y&ﬂﬁn

t hrough a f| nder having a magni fying power of
1t was obvious that 1t was light emission from Algs.

The sealing member U was adhered to the element member L that
was obtained by forming the light emitting element (the organic EL
element) 2 on the base material 1 in the method described above. In so
doing, a glass substrate was taken fo be the sealing member U, and the

20 element member L and the sealing member U were adhered to each other
3 using the adhesion apparatus of the eonfiguration described with respect
:) to the first embodiment. For the resin material M, a UV curable resin
(30Y-332 manufactured by Three Bond Co., Ltd.) was used, and this resin
material M was applied in beads. The adhesion operation was performed
25 under an environment with water and oxygen concentrations of 1 ppm or
below. In addition, affer the element member L and the sealing member
- U were adhered with each other, a UV ray was immediately irradiated
from the side of the sealing member U to cure the resin material M.
When a drive fest in which the display “apparatus thus - _
30 manufactured was driven with a constant current of 5 rA/cm?2 in an

atmosphere of a temperature of 20°C and a relative humidity of 20% or
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5 (Exanple 2) First, the light emtting elenent 2 was fornmed in the display
area |la on the base material 1 nade of a glass plate. In so doing, 8 JUN 2005
(filmthickness of approximately 200 nn) was 10 fornmed as a | ower

el ectrode that becones an anode el ectrode, and a cell for an organic EL

el ement that is masked with an insulation film except for a |ight

emtting area, by Si Q2 deposition was manufactured. Next, on the anode

el ectrode, approximately 50 nmof TPD was deposited in a vacuumthrough a
vacuum deposi t bdowrtiztitietiumuinpoe ¢fi 280 cdid?) vedscperfortied, therd weranbdaek ) as a

hol e transport . On | s ,deposi t PD, .50 nm of S, Wichis a
light emitti ngsé?g‘%lgﬁ?taf‘wr]ié en%bsgg‘ée?t Vﬁ:ﬂ t r%?k%o?jfe Eﬂéﬁlﬁg{@i%tégg was
deposi ted (depggifideQifierabe hohy 6f di¥iag tarfl ndddrkehols dtlBhe 8esd@Reh AV ET
and then, approximately 0.5 nm of -Ag, was deposited (deposition rate of
up to 0.03 nni Beanypbservatienthreush a/fnder bawns zompgrifying powenvhtl.a silicon
nitride filg was deposited as a cathode el ectrode sealing layer to

manuf acture the light emtting elenment 2. Wen the properties of the |ight
emtting el enefxa2ngla@$ nmanufactured were neasured, the maxi mum eni ssion

i ght wavel ength 2 m, .t he coordinates on the CIE chromaticity

di agram were (0. 32%?0&?2951“%%8&&9@%% Wasyfermediie the, display axeai bi ¢ ed.
The lum nance aj oA théHadedmbhted B ith¥dOdr al 0= Wiae2 Was 4000 cd/n2. From the
shape of the em ssion spectrum it was Obvious that it was |ight em ssion

from Al gs. The seal iIngodpingr Gy (e hitkmasd, of aapriroxienatelyl 200 nob wahe

Clamont 2 o0 1 oemptidls H1aVEF o Rd ik Reonii Rttt Blorke B AR 7 spl ay

agphr at us t hat anesgdoli¢/BLrsbetiéreicthat BOnskedasitoh ihsulhRon Al Mkcepidorad JUN

2005 emtting,type" display_ apparatus in which the em ssion light is drawn
fromthe side Hﬁgﬁpﬁ@tg@glaif w%eaeMSIMW%WWWt of the display

apparatus thus rranufrmyaﬁqhm%;ugg%téc%a@,daﬁﬂ}qﬁﬁnﬁm}dﬁé hADSf PP WAL O

exanple 1 (initial |'um hance
deposited in a vacuum through a vacuum deposition method (deposition
15 rate of 0.2 to 0.4 nm/sec.) as a hele transport layer. On this deposited
TPD, 50 nm of Algs, which is a light ewmitting material having electron

transport characteristics, was deposited (deposition rate of 0.2 to 0.4

nm/sec.) as an emission layer, and then, approximately 0.5 nm of Mg-Ag
was deposited (deposition rate of up to 0,03 nw/sec.) as a cathode electrode,
20 Further, 8 pm of a silicon nitride film was deposited as a cathode electrode
sealing layer to manufacture the light emitting element 2.

) When the properties of the light emitting element 2 thus
manufactured were measured, the maximum emission light wavelength
wag 520 nm, the coordinates on the CIE chromaticity diagram were (0.32,
26 0.54), and good green light emission was exhibited. The luminance at a
current density of 100 mA/em? was 4000 cd/m?.  From. the shape of the

emission spectrum, it was obvious that it was light emission from Alqs.
The sealing member U was adhered, as in example 1, to the
clement member L, which was obtained by forming the light emitting
30 clement 2 on the base material 1 in the method described above. The
display apparatus that was thus manufactured turned out to be “a top

24



5 cd/n2), there were no dark spots that could be observed with the naked

eye on the light enmitting surface after one hour of driving, and no 2i&rkunN 2008
spots could be detected even by an observation through a finder having a
magni fying power of 10. In addition, it was also confirned that no air
bubbl es were trapped in the resin layer m 10 (Exanple 3) First, the |ight
emtting elenent 2 was forned in the display area |a on the base materi al

1 made of a glass plate to obtain the element nenber L. 15 In so doing,

first, |TO (fidmittihg dikpedsdispley sappavatvadnewhichOhenemissiondightaisndmwas a | ower
el ectrode t hat, be anode el ectrode, and a cell for an organic EL

el enent that &% rﬁé@%@@ \RA?F}FF %ﬁ?ﬁf‘ﬁ%ﬁ‘a‘ﬁr "film except for the |ight
enmitting area la thmfh&h@tdebﬂh?hWarmwhﬁQMnﬁﬂact@ﬁdN@a@ on the

anode el ectrode were deposited 30 nmo

(4,4, 4"-tri s(Erformedusden gonsions similas te pxqmpleyl Gnitisk jumingnee pR230 G} 20

(dep05|t|o r @.’q &gﬂ%

deposi ti onrbmat é%ﬁgg#g eg? ﬁ?ec g?@#&b}é%ﬁ%&@{tﬂ%ﬂ@%@&%a napht yl

pheni | di ami ne@n Bledighti emifiity s@ifaéclafpersore lnurrofideivbdg, dnd roddtkdspodd

nm see.) in a vaguym acuum deposj tion,method as a hole transport

| ayer, and af t@Pﬁgg’ u'géﬁﬁeg\led?n( fﬁ’d GﬁFoh‘gﬁ f 06 BIERE Heposi t ed

as an el ect rormhgﬁ"@ﬁﬁgrﬂow%moﬁovem au%ona&pﬁ%hi&t&hﬁrﬂeﬁ (B3R 8b ajl-! Was

deposited (deposition rate of up to O. msec.) as a cat hode el ectrode,

and 200 am of bhubbles(werekraptiediin theresimlavener. deposited as a 30 cat hode

el ectrode aling layer. Further, in order to seal conpletely, 200 nm of
AuCe electrode was deposited to manufacture the light emtting 25 2 9

UXN 2005 el effizainple 30hen the properties of the light emtting elenent 2

t hus manuf act ur ed wereéggglgg t he maxi num enj ssi on |ight wavel ength
was 520 nmu, the coofdEh b epiiing eergniAatas domyediimthedisnlay &re. 32,

1a on the base material 1 made of a glass plate to obtain the element
member L.

15 In so doing, first, ITO (film thickness of apprommately 100 nm)
 was formed as a lower electrode that becomes an anode electrode, and a
cell for an organic EL element that is masked with an insvlation film
except for the light emitting area 1a through SiO2 deposition was

manufactured.
20 Next, on the anode electrode were deposited 30 nm of m-MTDATA
(4,4’ 4”-tris(3-methylphenylphenylamino)riphenylamine) shown in FIG.
:) 20 (deposition rate of 0.2 to 0.4 nm/sec.) in 2 vacuum through a vacuum
deposition method az a hole injection layer, and 30 nm of ¢-NPD
(a-naphtyl phenil diamine) shown in FIG. 21 (deposition rate of 0.2 to 0.4
25 nm/sec.) in a vacuum by a vacuum deposition method as a hole transport
layer, and after 50 nm of Algs (B-hydroxy quinorine alminum) was
deposited as an electron transport emissive layer, approximately 0.5 nm. of
Li was deposited (deposition rate of up to 0.3 nm/sec.) as a cathode
electrode, and 200 nm of AlCu (Cu-1 weight percent) was deposited as a
30 cathode electrode sealing layer. Fﬁrther, in order to seal completely, 200
nm of an AuGe electrode was deposited to manufacture the light emitting
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5 0.55), and good green |light em ssion was exhi bited. The | um nance at
current density of 400 mA cn2 was 26000 cd/n2. Fromthe shape of the? 9 JU’*M
em ssion spectrum it was obvious that it was |light em ssion from Al ga.
Next, a display apparatus was manufactured by adhering the sealing nenber
U as in exanple 1, to the elenment nenber L, which was 10 obtai ned by
formng the light emtting elenment 2 on the base material 1 in the nethod
described above. Wen a drive test of each display apparatus thus

manuf act ured elemene?f or ned under conditions similar to exanple 1(initial

| um nance of 200 c , there re o,;dark.spot s, 1 hat.coul.d_be, observed
with the 15 naked e%ﬂm&% tPﬁe TOPG tﬂf ndlgé%r?%%mﬁ tee‘?m%ﬂ#ezhgm‘ of
driving, and Manﬂﬁl’chlrsﬁlﬁif@e(iﬁédsﬁr&&% tHle trestiathne \afisdivn Hphe REREIRARLIPN

t hrough a finder: @v i fying_ power of 10. (Exanple 4) 20 First,
the light enit¥#h P@x%w"z’r tesonnihg GLE qharemansﬁyﬁaaﬁ@awenesma the base

materi al | t hi ckness of
appr oxi mat eﬁdggg’f ﬂg%g&%r@ n@g ée{@lsgigpomer&hlﬂge%% Wh%mco#e% an
anode el ect r odeyrremidiensitylof 4ﬂ0mA/am2ma;aI60®OEﬂlm#’ erﬁnm theathaps offthked with
an insulation film except f the ht emitting agre b

deposi tion vvase’ﬂﬁﬁ’ﬁflzfé’?%%é‘ﬂ &%ﬁo t"lﬁﬁg ﬁiﬁ té& F%ﬂ’é&%ﬂé]qﬂepom ted 30
nm of m MIDATA (4, Hexd" atrhlaﬂ(a@ ﬁﬁaﬁ‘é{ﬂu@hﬂﬁb":ﬂﬁﬁiﬁbﬁ%&'@f hARERY ltRE ne)

(deposition rate - of 0.2 to 0,4 m sec) in a vacuum thfough a vacuum

deposi tion rreltw@hnag?emb@ 4, mnewml Lafathe Qiﬁdeﬂbm?lb@rlgmhlqh NBEDm
f 0
oa vagoot b RS alhe B HRAD PSRRI Spie 0T °25

i/~a vacuum by a vacutm o
Der 50 nm ofth&lxqsthoﬂ/mllecdh}:ieﬂ&bﬂve 26 2 9 JUN 2005 electron transportive

light emtting mate dep deposition rate of 0.2 to 0,4
nm sec) as an eni ss:’v@i‘Pr{ 5\;,&7 T:)P%) L‘S@é@pfﬁ?oa@ﬂirﬁwsoﬁhuswaﬁgf%ge@epos| t ed
(deposition ajgs plriitndiOutlict dfifitREs kindlutoGAbRRIP] (RIRAILATSandr L heT S

mof a silicon nitrid | mwas deposite asa5catho eseallng
| ayer to manuf2R} edm?,hihere grare v datkngpads dhehicould be observed with the

15 naked eye on the light emitting surface after one hour of driving, and no
dark spots could be detected even by an observation threugh a finder
having a magnifying power of 10,

(Exaniple 4)
20 First, the light emitting element 2 was formed in the display area
N 1a on the base material 1 made of a glass plate.

) In so doing, first, Cr (film thickness of approximately 200 nm) was
formed as a lower electrode that becomes an anode electrode, and a cell for
an organic EL element that is masked with an insulation film, except for

25 the light emitting area, by SiOz deposition was manufactured.
Next, on the anode electrode were deposited 30 nm of m-MTDATA
(4,4 ,47-tris(3-methylphenylphenylamino)triphenylamine) (deposition rate -
of 0.2 to 0.4 nm/sec.) in a vacuum through a vacuum deposition method as
a hole injection layer, and 30 nm of o-NPD (g-naphtyl phenil diamine)
30  (deposition rate of 0.2 to 0.4 nm/gec.) in a vacuuwm by a vacuum deposition

method as a hole transport layer, and after 50 nm of Algg, which is an
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e

2. \Wen the properties of the light emtting element 2 thus manufactured
wer e neasured, the maxi mum emi ssion |ight wavel ength was 520 nm t He9 JUN 2009
coordinates on the CIE chromaticity diagramwere (0.32, 10 0.55), and good
green light em ssion was exhibited. The lum nance at a current density of
400 mA/ cn?2 was 16000 cd/n2. Fromthe shape of the em ssion spectrum it

was obvious that it was |light em ssion fromAl gqs. The sealing nenber U was
adhered, as in enbodinment 1, to the elenent nmenber L, which was obtai ned

by form ng theelbdtgiii temishértivg light QhRERPmAHRL W BBSRIIAIEED !n}'é'n in the

met hod descri bed above. The display apparatus that was thus manufactured
turned out to 15&e oh 0%l O4mmispalps: i emissiaplayer, anpaezimately 0. s bf t he

em ssion |ightp : L |l er_ U en a
drive test of %‘ﬁ?’%@g@é’%}r’%ﬁép@a@gﬁﬁﬁ tljg"ferr@r}fﬂ gogp ﬁr@%jsr\fmg'z%sfoc V&%r med
under conditi odlectsidel | Furthere3aml of 4 sflicont histidé Wikion svas edepbsit@D ascsl/ ) |
there were 410 %gﬁk s'@otsiehat .coijl d be observed wi th_the naked eye on the
light emttlngfAdhedeslectrdesealing laysy to gofredhe dight spitinaelement  coul d
be detected even by an observation through a finder having a nmagnifying

power of 10. In addition, it was also confirned that no air 25 bubbles
were trapped in t heWhes rtheaprepentiesnof dttec light demithing, elomentdi2nghto t he

present invent] tin fo di spl ay appar.at ys, . a copfiquration

in which a resllhﬁﬂﬁr?a eﬁﬁg?&ﬁsmapb]r?‘%cfﬁﬁpﬁﬁm%?51%?1?%}0’6 gbf:g@ggp en the

el enent nerrberwas 520 whi, the eocliliatayorrttRCIE clirbmatidR | disdm RereS032, N9

menber so that ﬁ%{sﬁ’%a drai n passages, are fornmed, and the el enment nenber and
e £90d @Reancbelli eraisgign vas erdibiter. o Theduminaneeatch a resin

t seal i nbo
Igfy;)er is 27 Znrehtde QIEWS g ddoat £n ?Eﬁle .on f e al ong
the air drain passagegsﬁg%géggi e ﬂlbé%g\/%/lzlen thcgy%'er@ﬁ ne g‘g'efrﬁgﬁ%he

seal i ng nenberemiggionispecitnmj it s dhomnushbatisoves lighttenmission fiom Al@i N passages

ovardo the outs! o iable Rt RBlAed o8l BalBaiily SRUECL 2,
of the el enentelement member L, which was obtained by forming the light emitting
15 element 2 on the base material 1 in the method deseribed above. The
display apparatus that was thus manufactured turned out to be “a top
emitting type® display apparatus in which the emission light is drawn
from the side of the sealing member U,

When a drive test of the display apparatus thus manufactured was
20  performed under conditions similar to example 1 (initial luminance of 200
_, cd/ra?), there were no dark spots that could be observed with the naked eye
: } on the light emitting surface after one hour of driving, and no dark spots
could be detected even by an observation through a finder having a
megnifying power of 10. In addition, it was also confirmed that no air

25  bubbles were trapped in the resin layer m.

As described above, according to the present invention, by
adepting, for a display apparatus, a configuration in which a resin
material is applied in a plurality of places between the element member,
on which a display area is provided, and the sealing member so that air

30  drain passages are formed, and the element member and the sealing

member are adhered with each other in a state in which a resin layer is
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menber and the sealing nenber can be obtained. As a result, especially in
a di splay apparatus for drawing display light fromthe side of the 28aJVKhgoos
menber, occurrences of non-light emtting points resulting from the :
entrapnment of air bubbles are prevented and it beconmes possible to 10

obtain good display characteristics. In addition, by having the resin |ayer
be one in which the resin material applied in the formof a plurality of
lines so as to formair drain passages is conbined, it becones a resin

| ayer in whichiorimedench thetewhewtn adlhesibnftlee 21dvet theedr dhgingaE@sk igenber

and the displ ai; rrei‘r‘geé after, 16.adhesi on_is preyented through a relatively
sinpl e appli catfosHicds Petaen $he plementomember mnd; ther sealing membeneair dsi n

mat eri al appl i @chihéR &rbd thedhoPd-rdenBBted Si t@ﬁ{. - dional  view
that is substantially orthogonal to t%egud#fggltcﬁs%%é)‘{pn e ﬁl|"3tsn(?:lg%<1t]ée)nds, in
a domal shape aapshs partfallyapplisd resinl matepiad odnmectsyat displaggpppratus in t i al

contact wit e i urface, it i ossible to ke, t he cont act
area thereo 2%& @e#‘?%ﬁgﬁbﬁgﬁzﬁm@é‘ %ﬁ%eeél a:tﬁ @'ﬁpfﬁy areaaoky g]ieﬁl%i ch the
entrapment of mietnbichendithé vexting BembsL¥BTbEehtaRRd? Asd rdsilt2QP8ciafih-Al VB 1.

In a display afngar tus conprising an el engnt nmenber having an adhesion
surface, on whicfR ASBiR¥ ARRAraus or drawing displayaght frove dhe reiderefithe havi ng

an adhesi on sugd e | eSur2de hahta Lo r ween said
adhesi on surface agcfntwﬁgggc?ﬁea on éﬁ??‘%é{éﬁ esalﬁdéiIEIg EP%H’S}%‘% M said
di spl ay appar athesenthapmenteof gizdubblezhet mavehtedsind it lbey@ned podsiilang by
conbi ni ng e itn. mat di spersed and applied in a plurality

glr '.aI1 i Cht i Stld
%h pl aces on t HEEUHES BP Y F HCEHFIGE: | east one of said el ement nmenber.
d said seal i ng memheidditon, MyeB&HRg tAairesiRlI8FE e HRIDS whidl the 28y Seal i ng
menber agai nst each other with said resin material in between. 2. In the
di spl ay appar a¥#éersalapplied dn the fray of 2 pluxabitysed] lines semschodbrrs afthdwadnst er i zed
in that said r&alsQedd¥%ebmibihddOftHRbomYs & P00, Myed iy ahloh the entrapment of
air bubbles between the element member and the display member after
16 adhesion is prevented through a relatively simple application of the resin
material,
Further, because the resin material applied in the form of lines is
kept, from a cross-sectional view that is substantially orthogonal to the
direction in which it extends, in a domal shape capable of substantially
20  point-contacting upon initial contact with another adhesion surface, it is
possible to make the contact area thereof smaller, and it can be made a
) display apparatus in which the entrapment of air therebetween is
prevented.
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resin material, which is applied in the formof a plurality of lines_havin
predeterm ned intervals, by pressing said el enent nenber and said sealiﬁﬁh
menber agai nst each other. 3. In the display apparatus according to claim
2, & display apparatus characterized in that said resin layer is fornmed by
sequentially conbining said resin material while letting air out from
passages between said resin material by noving a pressed position of said
el enent nenber and said sealing nen?&bgshfng the direction in which said
resin material applied in a plurali i nes extends. 4. In the display
apparatus according to claim3, a display apparatus characterized in that

said el enent nenbgqr an | O i L. sequential l.y adhered with
each ot her by def ﬁ'ect [ ﬁ%lsgdt q?%gg* %%’g‘rgﬁgbgéﬁnghgﬁngngﬁt %mt?/ WP ai d
seal i ng nenbFViBE@P ephesiom sugresewhichie display deea e peotidedcands a
convex pl anesda}ingr@embeghading 21 eARRlon SBFRR! which £%4 TheyEdhHiflD 2 TREMET

agai nst eac ther with said resin terial i.n befween. 5  In the display
appar at us a%%?ﬁﬁ:lﬁtj‘v?%n cﬁa:‘:érﬁ FSlandﬁ%“&yanﬁp‘&&ra %Bl%eﬁuaf?f':éri’ftzéﬂldi n that

sai d resin | eypment améroberatily disphdyi appayatice chai@c@rired id thatO8Bd resini n
material, whj i aBES % V1 t nt h to . he
direction i nla?gf 1%1 flgﬁmg%?{gﬁggmﬁl S gdg?éﬁlﬁ %_ onal vtlﬁglgelgc@gg%?éd &nd
substanti al | §P Eﬂ%fﬂkacB]rWﬁ]é‘Dﬁ ¢ Planss onithe afhesion surface Qﬁp attleant aneafsaidne of
anot her adheelepiens tiehelsee 2 saai &aﬁh@@éﬁb&?ﬁ?ﬁfea@ﬂﬁ $Ad dleSRat g & Ter

by pressing gaﬁg nt grr%eﬁ(}ar and %al d,se IS%EWEQ’}B{? agai nst _ﬁach
other. 6. In %ﬁgig oL RN AR, ﬁtg‘ef h S rest wpaksyial in

a ratus chbetseensrized in that a light enitting elenent is provided in
said display area, and said resin layer is provided in such a state as to

cover said displ ar?ﬂ;’} 7.edjn the di splay apparatus according to claim®6,
a display apparatus chdy 4R¢ ispiay anparafs auoeling gie claim; 1i sgdisplarent s

an organi c Eapparbanesharacterized in that said resin layer is formed by combining said
resin material, which is applied in the form of a plurality of lines having
predetermined intervals, by pressing said element member and said sealing
member against each other.

3. In the display apparatus according to claim 2, a display
apparatus characterized in that said resin layer is formed by sequentially
combining said resin material while letting sir out from passages between
said resin material by moving a pressed position of said element member and
said sealing member along the direction in which said resin material applied

; ) in a plurality of lines extends.

4, In the display apparatus according to claim 8, a display
apparatus characterized in that said element member and said sealing
member are sequentially adhered with each other by deflecting at least one
of said element member and s&aid sealing member such that the adhesion
surface side thereof becomes a convex plane by pressing said element
member and said sealing member against each other with gaid resin
material in between.

5. In the display apparatus according to claim 2, a display
apparatus characterized in that said resin layer is formed by combining the
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8. In the display apparatus according to claim6, a display apparatus
characterized in that said sealing nenber conprises a light transm 2 8j g 2005
material, and em ssion light of said light emtting element is drawn from,

t he «si de of said sealing nmenber. 9. (New) In the display apparatus

according to claim1l1, a display apparatus characterized in that the
viscosity of said resin material at the tinme of application is

approximately 3,000 to 30,000 cp. 30 2 9 JUN 2005 ABSTRACT A display

appar atus, i hesimingteting Vdnch,aﬁnomra cm%s-mauobabﬁleest}@ﬁ i4 Bfthokdisdl 46 tﬁé the

seal ing is SHURRLEHSGH: whicH iPVHes. 2 §e$ 3R! de [?%t us .o yec d| ng an

el enent menberl?f%a}a Q@v\: ng an adhesion surface on ea (1la)
i s provided |HOHRY-GoBEASENE Wpom dnitind @ﬁt&cédW@bl st lawd oie off i s
adher ed wi t hanothesiadhésiyresurfade dfahieelemielt Mmenfhdh @5 a1 : aﬂ%@n@:ﬂgeﬁ he

aver o 1 b elhnd MECLBIRAS HBIRS!ehd bnid betoe, Bob! At s "

di spersed anfl 1'-!96-p| ied in a plurality of places on an adhesion surface of
at | east one of the elenent nenber (L) and the sealing nmenber (U), by

pressing the el enept ne ( and the sealing, nmenber (U). against each
other with the rg:q'n naf’i?fffiﬁﬁ%mylwpa&%ﬁw mfo claim’1, a display

apparatus characterized in that a light emitting element is provided in said

display area, and said resin layer is provided in such a state as to cover said
display area.

7. In the display apparatus according to claim 6, a display
apparatus characterized in that said light emitting element iz an organic EL
element.

8. In the display apparatus according to claim 6, a display
apparatus chardcterized in that said sealing member comprises a light
transmissive material, and emission light of said light emitting element is
drawn from the side of said sealing member.

9. {New) In the display apparatus according to claim 1, a display
apparatus characterized in that the viscosity of said resin material at the
time of application is approximately 8,000 to 30,000 cp.
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