; e3ezZVI W * +4, X$- . 6/ TVI AOFr DI SPLAY APPARATUS AND METHOD OF MANUFACTURI NG

THE SAME BACK NVENTICN The present invention relates to a
display appar Wm I ight-emtting devices arranged onUM‘J’W‘ﬁMMM’Hm
substrate, and & of manufacturing the sane. In recent y

system (hereinafter % red to as "organic EL dlsplay") i ncl udi ngagisgani ¢
el ectrol um nescence devices (hereinafter referred to as "organic EL
devices") as light-emtting devices has been paid attention to as a pl anar
type di splay apparatus. The organic EL display is a self-light-emtting
type flat pana)ISPEyY aaPFRRATUS RSD 'METHOD UDF MANUFRGTURING THEl $WME t he
merit that a display wwth a wide angle of visibility peculiar to the
self-light-emtting type can be realized. In addition, since it suffices to
turn ON only the required pixels, the organic EL display is advantageous to

the backl i gt ckéRBUND % 9uer Y&baNTdbgpl ay or the like) with respect to

power consunption. Besides, the organic EL display is considered to have

sufficient perforn@ﬂg 9@ £§§p99§g?%90$ ?QIQ@@&“&&'Q”dP%%?egpeed vi deo

signal s of which prac use in ure 1s now ex I n general

t he organic _EL de ice, us d f.or % g ﬁ EL dlsg é haﬁ a_structure
in which anaBPﬁﬁﬁ BSH§P5 ugﬁng éﬁg#pgﬁl &twde egﬁ&@ﬁr 4é n@& gRofe and a
cat hode) fron1tH %FE and Iogf S thgreof itive Eﬁles fromthe
anode and ePBEErofid Promtene 285t Rod€ P@ P sB@BPF@E riffeHEdSAREO an
organi c | ayer conposed of the organic material, and the positive holes and
the electrons are tR-EBEpTEdYGRTH  ebRA %¥ﬁE?m|ﬁh?ﬁ%l%?65 Fcresgered
resulting in emssion of light. At this tinme, the organic EL device can

provi de a | {Ri A8nCETERNELOMLS BHEPARYHUNdNEAEiBIs8FERRICt ens of t housands

of cd/n2 under a )
electroluminescence devices (hereinafter referred to as

“organic EL devices”) as light-emitting devices has been
paid attention to as a planar type display apparatus. The
organic EL display is a self-light-emitting type flat
panel display which does not require a backlight, and has
the merit that a display with a wide angle of visibility
peculiar to the self~-light-emitting type can be realized.
In addition, since it suffices to turn ON only the
required pixels, the organic EL display is advantageous
to the backlight type (liguid crystal display or the
like) with respect to power consumption. Besides, the
organic EL display is considered to have sufficient
performance of response to high-definition high-speed
video signals of which practical use in the future is now
expected.

In general, the organic EL device used for the



driving voltage of not nore than 10 V. In addition, by appropriate

sel ection of the organic material (fluorescent material), em ssion of |ight
in desired colors can be achieved. Accordingly, the organic EL device is
deened as very promsing as a light-emtting device for constituting a

mul ticolor or full-color display apparatus. In the organic EL device,
however, if the organic layer is crystallized due to penetration of

noi sture or oxygen or the |ike causes, there would occur generation of a
non-light-emtting spot called "dark spot”. It is known that the dark spot
grows wth tong@niandit ke sgnewt haef at Berdarkrepeh shocheas bhgahiike of the
organic EL device. Therefore, in conposing the organic EL display, 2 it

i S necessar yalt@ i@t i@l &1AMpTRC Pethieas chestirbhe st hanpanetikatkinan 20f _
noi sture or oxygen into the organic EL devices or the |like causes. In view

of this, sora%t@lfodfehe fQ%Q\a%'h‘é %bpglrsah@yio%%esad§%r YEWeB £.N WhL Py @s for
exanpl e shown in 2, di splay region on a panel substrate 1 where the

or gani ¢ di SplAys %§%mprt% oS 569V ened ibhl 2:36°L100 LESLAC2 ar%nd a

seal i ng substrate consi sting 'ass plate or e l'tTke o osed to the
panel substrate 1.i.S idhere o the ganel su stra el in the nn of

dt
sandwi chi ng Fﬁge§§§WFn§ Fﬁtfdtﬁgr b&twear nlS ?YFﬁeF8H€°F8 s€ I t he
organi ¢ EL ices. In th ni c havi such constitution,
f or exanpleq%f Bygéﬁﬁgbpé%Ffﬁg or 2t ngﬁ E éVFygglﬁésPH%i§%ﬁsed as the
seal i ng re5|n . Which is generally cured after adhesion_of the sealing
substrate 3F §9¥£§néxﬁéﬁnﬁp —EPEPLEGud th RGP REBRRAR M &PRi REPETS Car r anged
in the surroundlngs of .the display region are not sealed with the sealing
resin 2 or tRYFIkESSHLLERS HE SBAPEAG 0P Tt HéIBFgantt Biideli®es BMEriving
voltage is inpressed on the organic EL devices through the external

el ectrodes 2TERFIChELeLETLRS COBr Preyidesa dHaisBRcehefofgani eererddyi ces

are driven.
hundreds to several tens of thousands of cd/m? under a

driving voltage of not more than 10 V. 1In addition, by
appropriate selection of the organic material
(fluorescent material), emission of light in desired
colors can be achieved. Accordingly, the organic EL
device is deemed as very promising as a light-emitting
device for constituting a multicolor or full-color
display apparatus.

In the organic EL device, however, if the organic
layer is crystallized due to penetration of moisture or
oxygen or the like causes, there would occur generation
of a non-light-emitting spot called “dark spot”. It is
known that the dark spot grows with time, and the growth
of the dark spot shortens the life of the organic EL

device. Therefore, in composing the organic EL display,



However, in the process of manufacturing the above nentioned conventi onal
organic EL display, there is the 3 fear that the sealing resin 2 for

seal ing the organic EL devices may flow out in an uncured state to the side
of the external electrodes 4, thereby contam nating the external electrodes
4. |f such a contam nation occurs, it is difficult to secure electrica
conduction in the external electrodes 4 and the external termnals 5,
possibly resulting in a serious defect that the organic EL devi ces cannot
be driven. Particularly, in the process of manufacturing the organic EL

di spl ay, i niarder neeecshanceoprediehivi by, stharstycakl edssiblepkiepr oduct
process is often adopted in which a plurality of organic EL displays 6 can

be manuf act peedtiia@ioa sitnabe stheet oef okgyge panel taubstgahecleras for
exanple shown in FIG 3A In this case, It is considered that the sealing

substrate 3deai@Rs BrSitae 3iMel abl¥eko the panel substrate 1 is also used,
as for exanple shown in FIG 3B. Nanely, the sealing resin 2 is applied

correspondingly torg plugabEtynof, dgé@éaa!fretgéoels £.01 &regh, o L e, panel
substrate 1, the single |arge-sized sealing substrate 3 I's adhered to the

upper si de g, JLhi.s &l I AYg]; JOT tdong, ofg meféaéﬁ£Whr

'PI%
cured, and t eregfter unnecessary Portions o e seallng suﬁgtra e %’

| ocat ed betwe%nstqe d|% 10% reglon% arer nﬁ éeforﬁ in tgg.case of
the nul tipl & préduct 4 roggss PREC s SRPGHTY poss| Bf PRE*8dResi on

of the larg ed panel substr 1 and seal i ng subst ate 3 to each other
Ty’ Do ot SRR By oh SR PP ALy e o FONG K b bnaeh . SO Acur od

sealing resin 2 present therebetween diffuse to the side_of the

ma
ext er nal . eP@gtPo&@?l&nga§uP§Fr€%§nﬁlSOéﬁbﬁﬁlPH pfca g§&ass plate or
the like opposed to the panel substrate 1 is adhered to

the panel substrate 1 in the manner of sandwiching the
sealing resin 2 therebetween, so as thereby to seal the
organic EL devices. 1In the organic EL display having such
a constitution, for example, a UV-curable type or
thermosetting type resin is used as the sealing resin 2,
which is generally cured after adhesion of the sealing
substrate 3. Since external electrodes 4 and external
terminals 5 arranged in the surroundings of the display
region are not sealed with the sealing resin'Z or the
like, after the sealing of the organic EL devices a
driving voltage is impressed on the organic EL devices
through the external electrodes 4 and the external
terminals 5, whereby the organic EL devices are driven.
However, in the process of manufacturing the above-

mentioned conventional organic EL display, there is the



SUMVARY OF THE INVENTION It is an object of the present invention to
provi de a di splay apparatus and a nethod of manufacturing the sane in which
diffusion of a sealing resin to the side of external electrodes can be
prevented while maintaining the function of the sealing resin for sealing
organi ¢ EL devices, thereby contriving a higher quality and a higher yield
of the display apparatus, and which are very effective particularly in the
case of nultiple-product process. In order to attain the above object, in
accordance with one aspect of the present invention, there is provided a
di spl ay appfeat ushatncthei seplight renin t2 nipdealesnantharangatgi @lBet r odes
therefor provided on a panel substrate so as to forma light-emtting

regi on and aéevetestmogerT&gi ont i in tdre wuruosihdi tigse ofo tdree |didd e tting
regi on, the panel substrate and a sealing 5 substrate opposed thereto
bei ng adher ggle t Ox 86K Pt EREct P QO 2 SRRt dY d S dmif ¢ SRl t he
light-emtting region, wherein a protective wall for shielding the

light-em ttipgefegi o APd-bHEs ek ectirode dhegl @R nfthATneRGRnoLReisS RrOVi ded
bet ween the panel substrate and the sealing substrate. Also, in order to

attain the aboyerphLerl o) Mo ACEAL dance: i Ly angldiRr Aspest gl the present

i nventi on, ere Is provided a net manuf acturing a display apparatus

i ncl udi ng Ié%\gél%lr@%itéig&gggégeg ﬁ?cﬁj ﬁ%x%%rﬁﬁ%t{e%%él@%ef or provided

on a panel S e so as to forma I ng region and an el ectrode
region in the surroundings.of the light-emtting regio t he panel
substrate a%%s%lu%‘{e‘él ?%%u‘gﬁjb%? rat e o%%rols%%s t#}eefree(‘?% %%St}hedhoe?‘gacfljtco each
ot her thro;gﬂ % seal i ng_resj fqﬁ sealing the light-emtting region

t g?%

wherein a DTG vETFEDY P cti 1t rom t he panel substrate toward the

side of the sealing substrate or, a protective mal%@gro'ectin fromthe
seal i ng subst r at e o P it Yoi d@ & REOFESSI oLuperm 1a€ftiu§lg‘rgeltihrﬁ narily

provided at a position for_shielding the light-emtting region and the
el ectrode ©rganic EL display, in order to enhance productivity, the

so-called multiple-product process is often adopted in
which a plurality of organic EL displays 6 can be
manufactured from a single sheet of large panel substrate
1, as for example shown in FIG. 3A. In this case, it is
considered that the sealing substrate 3 large in size
similarly to the panel substrate 1 is also used, as for
example shown in FIG. 3B. Namely, the sealing resin 2 is
applied correspondingly to a plurality of display regions
formed on the panel substrate 1, the single large-sized
sealing substrate 3 is adhered to the upper side of this,
the individual portions of the sealing resin 2 is cured,
and thereafter unnecessary portions of the sealing
substrate 3 located between the display regions are

removed. Therefore, in the case of the multiple-product



region fromeach other prior to adhesion of the sealing substrate.
According to the display apparatus and the nethod 6 of manufacturing the
sanme constituted as descri bed above, the protective wall is provided

bet ween the panel substrate and the sealing substrate, so that the uncured
sealing resin applied to the light-emtting region and tending to diffuse
to the side of the electrode region due for exanple to capillary phenonenon
at the time of adhesion of the sealing substrate is bl ocked by the
protective wall. Nanely, diffusion of the sealing resin to the side of the
el ectrode regicaressan e ipr evieyiled pdos stilivd epridizac thhee awihlds iom el fdithg t he
light-emtting region and the el ectrode region fromeach other. Therefore,
it is possihblgdeddirReHardie Sgaltimgd asighd @R1GeRt arbdaidare & itd ng

el ectrodes or the like in the electrode region, and it is possible to
contrive a hiGhelowedl iy and A iher i o ¢-9fi 1beydisRlaihedpar atus. In
addition, this is very effective particularly in the case of

mul tipl e- progRGle JUQRRSS: aIIf GROVE AN LINEN 1R 6¢Sn Realides and

advant ages of the present invention wll becone "apparent fromthe follow ng

descri ption tg%qse}%%%%d n@fid%fésaﬁket% it@lec%rlj#n%tfi gzrﬁevme &Hhe jacconmpanyi ng

drawi ngs whi y way “of ‘exanpl e sone preferred enbodinents of the

i nvention. 7 Rl SCRI PT1 ON OF _THE DRAW NGS E . oA to 1C are

) oot s ari ored et es o oér°grarﬁX€“E’Lledissh&Wé‘ysl“aﬁJ& A hod of

manuf acturing the same to which the present invention is applied, in which
FIG ITAis an illustration of an exanple of formation of protective walls,

FIG 1B is an_ illustration of the
SUMMARY OF THE INVENTION

It is an object of the present invention to provide
a display apparatus and a method of manufacturing the
same in which diffusion of a sealing resin to the side of
external electrodes can be prevented while maintaining
the function of the sealing resin for sealing organic EL
devices, thereby contriving a higher quality and a higher
yield of the display apparatus, and which are very
effective particularly in the case of multiple-product
process.

In order to attain the above ébject, in accordance
with one aspect of the present invention, there is
provided a display apparatus including light-emitting
devices and driving electrodes therefor provided on a
panel substrate so as to form a light-emitting region and
an electrode region in the surroundings of the light-

emitting region, the panel substrate and a sealing



manner of adhering substrates, and FIG 1Cis an illustration of the
condition of a sealing resin; FIGS. 2A and 2B are illustrations of an
exanpl e of constitution of a general organic EL display, in which FIG 2A
is aplan view, and FIG 2B is a side view, and FIGS. 3A to 3C are
illustrations of outline of organic EL displays and a nethod of

manuf acturing the sanme in the case of multiple-product process, in which
FIG 3Ais an illustration of an exanple of arrangenment of the organic EL
di spl ays on a substrate, FIG 3B is an illustration of the manner of
adhering theububsttat eppoand Eh&reB8€ bsiag bbhustdatbosaoh bhaeeondi tion of
a sealing resin. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Now, the displ ay
appar atus amérbighnet Bediehgnmeeuiackuki Bgat hegsane agcgardieRdtt@nyhe present
invention will be described below referring to the drawi ngs. Here, 8 t he

present i nvegkign WihkrRendaseebbedtbye! gkindzps sniexampbechhe case where

the invention'is applied to an organic EL display manufacfured by

nultiple-prggggﬁaggggﬁgﬁghgggg?ﬁoaneW@hg'g;é&%@558n§egiokh%remtEgeﬁ of the

organi ¢ EL of manufacturing the sane to which the

. PO ed. . . N
Gl ement s asCrRsge rnPRg el pLEvbEl bk PhEh ARy e e R by the
same synbol s gzﬁthoseggied above. As shown in the illustrations, the

organic EL 8FSpLRY Z8REFEFRG to this embodiment is characterized in that a
protective wall 7 for shjeldi a light-emtting region, and e| ectrode

regi ons | ocat ed inA}%%'sﬁ?r%Eé%%rE& %?t?ﬁ% W?%H%b%%gt? HCtegtdn from each
ot her is provided between a panel substrate 1 and a sealing substrate 3,

singly so a&cf8rdaprFEuldthnanPFhRE- afPEFitngtr E§PoRTSRBRE, 1PKENSESRedure for

manuf acturing the organic EL display constituted as above, nanely, the
met hod of there is provided a method of manufacturing a display

apparatus including light-~emitting devices and driving
electrodes therefor provided on a panel substrate so as
to form a light-emitting region and an electrode region
in the surroundings of the light-emitting region, the
panel substrate and a sealing substrate opposed thereto
being adhered to each other through a sealing resin for
sealing the light-emitting region, wherein a protective
wall projecting from the panel substrate toward the side
of the sealing substrate or a pr;tective wall projecting
from the sealing substrate toward the side of the panel
substrate is preliminarily provided at a position for
shielding the light-~emitting region and the electrode
region from each other prior to adhesion of the sealing
substrate.

According to the display apparatus and the method



manuf acturi ng the display apparatus according to the present invention wll
be described nore in detail. At the tinme of manufacturing the
above-nmentioned organic EL display, first, as shown in FIG |A rectangul ar
frame |ike protective walls 7 each surrounding entirely the light-emtting
region are provided on the adherend 9 surface side of the sealing
substrate 3 correspondingly to the plurality of light-emtting regions
arranged on the panel substrate 1. Therefore, in the case where, for
exanple, four light-emtting regions are arranged on the panel substrate 1,
t he rect angulfamahndretbirkegpthtestmeecvnktstitadeapr aecdedbatl hbove,

| ocations on the sealing substrate 3. The protective walls 7 may be

provi ded i ntacdpsbiredtshapRaly, ikoprexagptiepeanbeni fgeapbhtck dry film
resist onto a surface of the sealing substrate 3, and tﬁen renovi ng

unnecessary spgkti-gps Qhat REedsXalihy LeBESLaRY, asknewn+pRaLOLLERRgRaPhy
nmethod. In place of the d ilmreSist, a spin coating nmethod nmay be used

ry f d
as far as asgahﬁhgf&%gaﬁagpggiaarqsdthgt1ggxtaLﬁQtQ@Sagg%ﬁgggagﬁﬁ to use a

thick filmwhic s fornme any of variods printin such as
screen pF'”EkggiggdtBaﬁﬁE%'QE'@Q’tﬁé.Qigés8%”§h89eTEEQg9dEOE%§%§9 by
snoot heni ng. e Til'mthickness required for formng the protéctive walls 7
may be suchdﬁha% thg fiIE1c%n be cg?t%inegein ghg ggg Q@t enethg panel
substrate 1°4nd Phe“888PrRg -8ubsPratd™3 BPPRECEPhe®of sﬁ%a@.na t he
organi ¢ EL di,spl ays and Fhat the flowout of the uncured sealing resin 2
can be prev@ﬂggﬁ?ggpSEiF EaFFﬁ?lPﬂesﬁﬁFﬁfﬁﬁFckﬁeggoﬁgﬁgbgyi%k?he range of
about 2 umto about 0.5 _10 nmm hbnejg t he hejght of the protective
; ppotective wall. Namely, di fusion of “the sealing resin
walls 7 is
to the side of the electrode region can be prevented by
the protective wall shielding the light-emitting region
and the electrode region from each other.
Therefore, it is possible to prevent the sealing
resin from contaminating driving electrodes or the like
in the electrode region, and it is possible to contrive a
higher quality and a higher yield of the display
apparatus. In addition, this is very effective
particularly in the case of multiple-product process.
The above and other-objects, features and
advantages of the present invention will become apparent
from the following description and appended claims, taken
in conjunction with the accompanying drawings which show

by way of example some preferred embodiments of the

invention.



the range of about 2 ~ mto about 0.5 nmm Also, the width of the protective
walls 7 may be such that the fl owout of the uncured sealing resin 2 can be
prevented. Specifically, the width may be in the range of about 2 a mto
about 5 mm The material for formng the protective walls 7 is not
necessarily limted to the dry filmresist, but may be any material which
is an insulating material and which shows an appropriate strength for
preventing the uncured sealing resin 2 fromflowing out. By this, the
protective walls 7 projecting fromthe sealing substrate 3 toward the side
of the panelprIwrsDECRIPTION RFOTHEe®rRAWINGE adher end surface side of the
sealing substrate 3, correspondingly to the individual light-emtting

regions and at |ocatsonsifotosheebdengithetkhohbnenbt bag1iggi eas and the
el ectrode regions in the surroundi ngs thereof fromeach other. After the

formation of, {he iRr lecliiska M@l a7 a AHeARRY QR hAhe FAMRWM naf thie sealing
resin 2 for covering each of 'the light-emtting regions on the panel
substrate 1 s'a?neaFEl%' ‘w%‘iéél“ t3e g:r}(élére%cll_ RS 4 Q e&éh a%géﬂteae,mi%t L9 egi on by
use of, for exanple, a dispenser, as shown i . I'm"the condition
where the u ed,sealing.resin 11. 2 s _been us applied,.
correspondi%é#& ﬂé ggcﬁnlﬁ&ﬁig%ﬁﬁhlﬁﬁ Fggﬁgnfﬁfﬁéqgéﬁgl%gﬁﬁ?FﬁgpeOf and the
sealing substrate 3 are _adjus in_pqgsition,.and the sealing substrate 3

i s adher ed 5ﬁ§%§§ﬁﬁyet§aﬁﬂg’p§ﬁgT g@b&?ré?elflpﬁqfﬁélﬁEnﬁ r “6Ff sandwi chi ng
the sealing resin 2 therebetween, At this tinme, _a capillary phenomenon
occurs betw@@ﬁnﬁﬁéoﬁéﬁgme§&5§tF&Pétfa§ﬁﬁ'tﬁ@dgggﬁrnécsﬁﬁsﬁ¥ate 3, and the
uncured sealing resin 2 tends to diffuse frominside the light-emtting
regions to tHeUSitFetdrn RE dhscoradd tiegi 6fs 2 BEREVES, TR rect angul ar
frame-1ike protective walls 7 are projecting fromthe sealing substrate 3
toward the panel sEibS6ratd §n¢n25hérﬁahﬁéPnga§h9F6uﬁﬁiﬁ@ RERAPHE Phe
light-emtting regions. Therefore, the uncured sealing resin 2 tending to
diffuse is KOBSKeFUHothe fprodedsrad waldes iz Fét wepleie HngMhiehi tting
regions and the el ectrode regions, so that the sealing resin 2 would not

fl ow out tofFlfe giAddsofe rHenevdenmrodadr &§iCongB Namel pidevadews; end
capil l ary phenonmenon occurs between the panel substrate 1 and the sealing
substrate 3, the uFit@fed3B3ebbi Ag aesi hllunikrbtienai afi ogtdénehet
lightemtting regions, as shown in FIG 1C. Thereafter, such operations as
curing the seglamg FEsidisplagraiamdng metihdel tofe mangiflacemrtiniongheegi ons by,
12 for exanple, irradiation with UV rays and renoval of unnecessary
portions of stlre dealtheg casles tofatm 13 ilpdeated doettwpen clelse , diiapkay chegi ons are
conducted. By this, a plurality of organic EL displays in each of which the
protective Wad. BAf drs s élldiusg raltd dni gt aemekiaimpd ef ©Fi arrangement

of the organic EL displays on a substrate, FIG. 3B is an
illustration of the manner of adhering the substrates,
and FIG. 3C is an illustration of the condition of a

sealing resin.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now, the display apparatus and the method of
manufacturing the same according to the present invention

will be described below referring to the drawings. Here,



and the el ectrode regions fromeach other is provided between the panel
substrate 1 and the sealing substrate 3 are sinultaneously obtained from

t he upper side of the single panel substrate 1. As described above,
according to the organic EL display and the method of manufacturing the
sanme as described in the present enbodinent, the light-emtting regions and
the el ectrode regions are shielded fromeach other by the protective walls
7 provi ded between the panel substrate 1 and the sealing substrate 3, so
that the uncured sealing resin 2 applied to each of the light emtting
regions i s pheventedntronvdhtiosi Agllobéhgestdebefi bhetekenyr@dearegi ons.
Therefore, the sealing resin 2 can be prevented from contam nating the

external el gghhple 4nerchbe hhkeei thbhenebreisRdesr egpoNed 8Hdan _
accordingly, it is possible to obviate the serious defect that electrical

conducti on 89@&95cbEL5§§Hﬁﬁgyaﬂgnﬁb§c€ﬁ9§8iB¥Ekuﬁ€Yb§§5pE§&@8£ be driven.
Particularly, "in the case of multiple-product 13 process, as described in

t he present Lment,~ diffusi f i i i occur
due to the %ggﬁg%fy% %’nolmﬁﬁfyh%&%%%éﬁﬁdeﬂﬁﬁé %%n&f%ﬂglréejvogtﬁtsﬂeﬂ by the
protective 1, 1 it LsS.p i bl ntriv hi.gher ality and
a hi gher yié?égg%ctﬁghg%gg%?ggEfg%ig%%ageghgﬁbﬁgl@?n?ﬁ%gﬁ?gggﬂttﬁ%vention
is very effective in th se_of nultipleproduct process., Besides, since
the or ot ect FoBeugpl HiPE EREvPBeatEE neRy R oot e s CFPBERGR noeTbr Tihch
light-emttj region in the manner of surroundin he light-emtting
regton it HEpBERElant, Lo Rans prmagHeRtHal sBertRGeF eERHES Hom
diffusing to the side of the electrode regions. The protective wall 7 may
not necessaFPPyPBeChrdvFdéacsi REFY; ButnFay) bRTBr 85RaEEd P¥r thadpfie,
doubly or nore in the surroundings of each light-emtting region. Nanely,
it sufficesSYRaPlehespEbeeet eedwabPPve-is provided at |east singly. Wen
the protective wall 7 is provided doubly or nore, enhancenent of the effect
of preventing the &f ffhaininftha e Sk vt kayi n the L5 ifFdn in the size
of the protective wall 7 per single piece, and the Iike effects can be
expect ed. VAiseplaneacasredophantpt thie- prbddémeptotesshanachberhzedkdh as an
exanple in the present enbodi nent, the 14 present invention can be
applied in gopteatheotaabiveanvetlt s for shieldhegeat heghtit-empteipyoduct
process is not conducted. The sane effects as above can be obtained even in
t he case wheegitheandl elpterpdedueygipnacéssatedndh thadsetedundingsdition,
while the case where the protective walls 7 project fromthe sealing
substrat e 3ofonhedligetseditoinyhecphoel fsohséaaheothbasibepnotbled as an
exanple in the present enbodi ment, conversely, a case

between a panel substrate 1 and a sealing substrate 3,

singly so as to surround the light-emitting region.
Here, the procedure for manufacturing the organic
EL display constituted as above, namely, the method of
manufacturing the display apparatus according to the
present invention will be described more in detail. At
the time of manufacturing the above-mentioned organic EL
display, first, as shown in FIG. 1A, rectangular frame-
like protective walls 7 each surrounding entirely the

light-emitting region are provided on the adherend



where the protective walls 7 project fromthe panel substrate 1 toward the
side of the sealing substrate 3 may al so be contenplated. In this case, the
formati on of the protective walls 7 may be conducted at such a stage as not
to inmpose inconveniences to the formation of the organic EL devices on the
panel substrate 1, for exanple, at a stage after the formation of the
organi c EL devices. The formation of the protective walls 7 may be
conducted by use of a dry filmresist or the like, in the sane manner as in
t he present enbodi ment described above. In short, it suffices that the

protective wakkaéef 8idshbel dhagsktheihbgbuberirtitieng eegirespandihbeyel ectrode
regions fromeach other is | ocated between the panel substrate 1 and the

seal i ng substrahe %1m@§mitbeo@rmaah%—ghi@ksabaxebaoﬁ@naesadgem adhering the
seal ing substrate 15 3 opposedly to the panel substrate 1. Furthernore,

while the appli Gahionsahsthg ar esentnduentl oniAocsd oigaNiice R, displ ay

which is a display apparatus including organic EL devices as light-emtting

devi ces haseggﬁplgesQELPGQF%HtL?§%EE$§§n%$§gBR ig@gtaggggggaeggnkhgnvention‘

isnot limt 0 this applFcat Sent 1nvention”can be applied
h includes.self-ligh

also to a display apparatus.whi ht-emttin e |ight
et tting deBRo8s SIBRCEGEST by SRAnBre P dorganiE Bredt ol BiP RESETEe

devi ces. The Eies nt inventtﬁn IS ngt limted.,to the gﬁtails of the above
descri bed pFéfé&fréd®ERbBIPHEAEL. 2Fh °§Eogb08 1PRE PHvERPI BR2TdNefi ned by
t he appended clains and all changes and nodifications as fall wthin the
equi val enceSHPStR&t8cdpe of the clains are therefore to be enbraced by the

invention. 16  CLAI MS: , , .
The protective walls 7 may be provided in a desired

shape by, for example, adhering a thick dry film resist
onto a surface of the sealing substrate 3, and then
removing unnecessary portions of the dry film resist by a
known photolithography method. 1In place of the dry film
resist, a spin coating method may be used as far as a
thick film can be formed. It may also be contemplated to
use a thick film which is formed by any of various
printing methods, such as screen printing and pad
printing, or a dispensing method followed by smoothening.
The film thickness required for forming the
protective walls 7 may be such that the film can be
contained in the gap between the panel substrate 1 and
the sealing substrate 3 at the time of composing the
organic EL displays and that the flow-out of the uncured

sealing resin 2 can be prevented. Specifically, the film

thickness may be in the range of about 2 um to about 0.5
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1. A display apparatus conprising light-emtting devices and driving

el ectrodes therefor provided on a panel substrate so as to forma
light-emtting region and an el ectrode region in the surroundi ngs of said
light emtting region, said panel substrate and a sealing substrate opposed
t hereto being adhered to each other through a sealing resin for sealing
said light-emtting region, wherein a protective wall for shielding said
light-emtting region and said el ectrode region fromeach other is provided
bet ween sai d panel substrate and said sealing substrate. 2. A display

appar at us aaeor diang 1tyo, drad mei,ghtherfeithes ai b qratiect iwed Al diss ipr ovi ded at
| east singly in the surroundings of said light-emtting region. 3. A

di spl ay app‘é‘lﬁ@-tﬂén(?é(:@fdéﬂguﬁoz chal Mol s®oud, oWter@i.n aakd, pipkegtive wal l
is so provided as to project fromsaid panel substrate toward the side of

sai d seal i ngr suRStpAt€ectivd FhEDLay RPPapat ¥ScRCEREE fRet A1 &k abAE 1, 2 Oor 3
wherein said protective wall is so provided as to project fromsaid sealing

substrate tonapehicotds ofapohd Paneh SUSKIBLordienciy A method of

manuf acturi ng a display apparatus conprising | -emtting devices and
driving elegtrodes therefor proyided on a pangl substrat 0 as to forma
i ht - ot (TP ERP SN B R BFEEE (iR REorBnthe TRELE I f B hgd i san d
Iight-enitt%ng re%%og, sai d panel substrate and a sealing substrate opposed
thereto bei hy Hohared T8  each other through a sealing resin for sealing

said light-emtting region, wherein a protective | I, ,projecting fromsaid
panel substrate tgaﬁr&%tﬁerlﬁvxgegodﬁ‘ Lo ek ehdjrs%,}%scttrja‘iee "Tagupsrgl i™ narily
provi ded at a | ocation for shielding saﬁd | h%;enitting regi on and said
el ect r ode r%%?d%e??%ﬁ?ﬁﬁkﬁ limited to the drg ilm resist, bBut may

be any material which is an insulating material and which
shows an appropriate strength for preventing the uncured
sealing resin 2 from flowing out.

By this, the protective walls 7 projecting from the
sealing substrate 3 toward the side of the panel
substrate 1 are provided on the adherend surface side of
the sealing substrate 3, correspondingly to the
individual light-emitting regions and at locations for
shielding the light-emitting regions and the electrode
regions in-the surroundings thereof from each other.

After the formation of the protective walls 7, an
appropriate amount of the sealing resin 2 for covering
each of the light-emitting regions on the panel substrate
1l is applied in an uncured state to each light-emitting
region by use of, for example, a dispenser, as shown in

FIG. 1B. In the condition where the uncured sealing resin
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other prior to adhesion of said sealing substrate. 6. A nethod of

manuf acturing a display apparatus according to claim5, wherein said
protective wall is provided at |east singly in the surroundi ngs of said
light-emtting region. 7. A method of manufacturing a display apparatus
conprising light-emtting devices and driving el ectrodes therefor provided
on a panel substrate so as to forma light-emtting region and an el ectrode
region in the surroundings of said |ight-emtting region, said panel
substrate and a sealing substrate opposed thereto being adhered to each

ot her throughhasseakhnghtiesapplioedsealregpdfidingaydtdi ghthenmightng regi on,
wherein a protective wall projecting fromsaid sealing substrate toward the

side of sai dnpapehgsubgibat eths pagbinkABELEYtEr OVhiA@dtRE 3choeali on for
shi el ding said Ilg%t enlttlng region and said el ectrode region from each

other pri OrsEBséng-‘é' 9naPL 584 ds868! EAGpSYReLbAL ean§ tﬁe meLhogd, 9f

manuf acturing a display apparatus according to claim?7, wherein said
t ect d
proective, %ﬁgé:;géygf9%96%@1@&%?&%5%%@%; Y0 the pucLoundhosol pard
t hod of f_cl | f clai 1t
4 mmde in abborASnBRR G Enot e e ERL ?ﬁg' %ﬁef‘% SOPEFRR'E o 6. "100  C
. AS. A A{9. &% A&% Aa9% A; 9. A&% A; 9. A(9% A&9. AL. A( A% A" . AaL;
V&T aoNF\fCF%@ﬁFBB?&?Sﬁ]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]

c< I
ca] ca] ca] ca] ca] ca Ca] Cha:!scat]_ el CaU]ga?lp 11 aJ&%ﬂlecr?omeYno/n doccuGrs\ between

the panel substrate 1 and the sealing substrate 3, and
the uncured sealing resin 2 tends to diffuse from inside
the light-emitting regions to the side of the electrode
regions. However, the rectangular frame-like protective
walls 7 are projecting from the sealing substrate 3
toward the panel substrate l‘in the manner of surrounding
each of the light-emitting regions. Therefore, the
uncured sealing resin 2 tending to diffuse is blocked by
the protective walls 7 between the light-emitting regions
and the electrode regions, so that the sealing resin 2
would not flow out to the side of the electrode regions.
Namely, even if the capillary phenomenon occurs between
the panel substrate 1 and the sealing substrate 3, the
uncured sealing resin 2 will remain inside the light-
emitting regions, as shown in FIG. 1C.

Thereafter, such operations as curing the sealing

resin 2 remaining inside the light-emitting regions by,
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panel substrate 1 and the sealing substrate 3, so that
the uncured sealing resin 2 applied to each of the light-~-
emitting regions is prevented from diffusing to the side
of -the electrode regions. Therefore, the sealing resin 2
can be prevented from contaminating the external
electrode 4 or the like in the electrode regions, and,
accordingly, it is possible to obviate the serious defect
that electrical conduction cannot be secured and the
organic EL devices cannot be driven.

Particularly, in the case of multiple-product
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h& ()-410% 0 & Y,
hSl 109’ () - ishat ?‘ & g%}é-) Q%?oégs S Y%‘o‘%&' @) 16°hKkde: /1 10

10%. (-, 1 %a&t%%w@féé&ﬁi%?{%f%ﬂ?y( hafetes) %86%“{%{5%%&5&%820“5’4

OIOALE QIR O o10 WASRPE s BAgiel) e1e (- busene

U&I()_IldEb55351ble to contrive a higher quality and a higher yield
of the organic EL display 6. Namely, the present
invention is very effective in the case of multiple-
product process.

Besides, since the protective wall 7 is provided
singly in the surroundings of each light-emitting region
in the manner of surrounding the light-emitting region,
it is possible to securely prevent the sealing resin 2
from diffusing to the side of the electrode regions. The
protective wall 7 may not necessarily be provided singly,
but may be provided, for example, doubly or more in the
surroundings of each light-emitting region. Namely, it
suffices that the protective wall 7 is provided at least

" singly. When the protective wall 7 is provided doubly or
more, enhancement of the effect of preventing the
diffusion of the sealing resin 2, a reduction in the size
of the protective wall 7 per single piece, and the like
effects can be expected.

While the case of multiple-product process has been

taken as an example in the present embodiment, the

14



10 h#10% U& ()-!10% U& ()-10% U& ()-10% U& ()- 10% U& ()-10% U& ()-' _AwdEbC
10 h010% U& ()--10% U& () - +mL0% U& ()-)10% U& ()-' 10% U& ()-940% U& ()-w' $
% & " dYNC 10 h 10 U 10 U 10 U:s10% U& ()- @10% U& ()- 96 10% U& ()- 410%
U& ()-210% U& ()-' a !:1q'dEYNC 10 h MLO% U& ()-yMLO% U& () - sMLO% U& ()-Y
710% U&' () - @ 10% U&' () - &10% U& ()-q!!!"M w'"dEYNC 10 h 10% U& () - 10%

present invention can be applied in quite the same manner
to the case where the multiple-product process is not
conducted. The same effects as above can be obtained even
in the case where the multiple-product process is not
conducted.

In addition, while the case where the protective
walls 7 project from the sealing substrate 3 toward the
side of the panel substrate 1 has been taken as an
example in the present embodiment, conversely, a case
where the protective walls 7 project from the panel
substrate 1 toward the side of the sealing substrate 3
may also be contemplated. In this case, the formation of
the protective walls 7 may be conducted at such a stage
as not to impose inconveniences to the formation of the
organic EL devices on the panel substrate 1, for example,
at a stage after the formation of the organic EL devices.
The formation of the protective walls 7 may be conducted
by use of a dry film resist or the like, in the same
manner as in the present embodiment described above.

In short, it suffices that the protective wall 7
for shielding the light-emitting region and the electrode
regions from each other is located between the panel
substrate 1 and the sealing substrate 3 when the organic

EL display is composed by adhering the sealing substrate
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' (

invention to an organic EL display which is a display
apparatus including organic EL devices as light-emitting
devices has been described in the present embodiment, the
present invention is not limited to this application. The
present invention can be applied also to a display
apparatus which includes self-light-emitting type light-
emitting devices such as, for example, inorganic
electroluminescence devices.

The present invention is not limited to the details
of the above described preferred embodiments. The scope
of the invention is defined by the appended claims and
all changes and modifications as fall within the
equivalence of the scope of the claims are therefore to

be embraced by the invention.
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a protective wall for shielding said light-emitting
region and said electrode region from each other is
provided between said panel substrate and said sealing
substrate.

2. A display apparatus according to claim 1,
wherein said protective wall is provided at least singly
in the surroundings of said light-emitting region.

3. A display apparatus according to claim 1 or 2,
wherein said protective wall ig so provided as to project
from said panel substrate toward the side of said séaling
substrate.

4. A display apparatus according to claim 1,2 or 3
wherein said protective wall is so provided as to project
from said sealing substrate toward the side of said panel

substrate.
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adhered to each other through a sealing resin for sealing

said light-emitting region, wherein

a protective wall projecting from sald panel
substrate toward the side of said sealing substrate is
preliminarily provided at a location for shielding said
light-emitting region and said electrode region from each
other prior to adhesion of said sealing substrate.

6. A method of manufacturing a display apparatus
according to claim 5, wherein said protective wall is
provided at least singly in the surroundings of said
light~emitting reglon.

7. A method of manufacturing a display apparatus
comprising light-emitting devices and driving electrodes
therefor provided on a panel substrate so as to form a
light-emitting region and an electrode region in the
surroundings of said light-emitting region, said panel
substrate and a sealing substrate opposed thereto being

adhered to each other through a sealing resin for sealing
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substrate toward the side of said panel substrate is
preliminarily provided at a location for shielding said
light-emitting region and said electrode region from each
other prior to adhesion of said sealing substrate.
8. A method of manufacturing a display apparatus
according to claim 7, wherein said protective wall is

provided at least singly in the surroundings of said

light-emitting region.

9. A display apparatus made in accordance with the
method of any one of claims 5to 8.
10. A display apparatus of claims 1 to 4 made in

accordance with the method of any one of claims 5 to 8.
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