8 February 2006 DI SPLAY APPARATUS AND METHOD OF MANUFACTURI NG THE SAME
BACKGROUND OF THE.| NVENTI ON The present invention relafedigry 4086l ay
apparatus including light-emtting devices arranged on a panel substrate,
“and a met hod of manufacturing the sanme. In recent years, the system
(hereinafter referred to as."organic EL display") including organic
. 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 paneiseisy| gopabings dogs MESEOC YN MANDFRRSURIRE! yrRndalt@s the

merit that a display with a wide.angle of visibility peculiar to the
self-light-emtting type can be realized. |In addition, since it suffices

to turn ONonly the required pixels, the organic EL display is

advantageougAbgGthNBaBgl*Qﬁt%ﬁyﬁﬁﬁééﬁquid crystal display or the 1ike)

mﬁth.respect to power consunption.” Besides, the organic EL.dispIay i's
b ah-speed v deo BROTASON. AR RERCErIaregsEo A SREPRaYULe (5 now
EXPECtedT [QpSSQSESé’inéfﬁhfﬁéﬁﬁgéhtfghf¥?gﬁﬁadﬁ??%egogrigﬁged on a
panel substrate, and a method of manufacturing the same.
In recent years, the system (hereinafter referred
to as “organic EL displaf") including organic
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 typeflat
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
_ reduired pixels, the organic EL display is-advantageous
to the backlight type (liquid crystal display or the
like) with respect to power consumptiéh. Besides, the
‘organic EL display is considered to have sufficient
perform&nce of response to high-definition high-speed
video signals of which practicai use in the future is now
expected. |

In general, the organic EL device used for the




8 February 2006 organic EL display has a structure in which an grganic
material is clanped between el ectrodes (an anode andBaF@P§Pﬁ6§e?08§on1the
upper and | ower sides thereof. Positive holes fromthe anode and el ectrons
fromthe cathode are respectively injected into an organic |ayer conposed
of the organic material, and the positive holes and the electrons are

. re-coupled with each other in the organic I|ayer, resulting in em ssion of
light. At this time, the organic EL device can provide a | um nance of from
several hundreds to several tens of .thousands of cd/n2 under a driving

| t f not h V.. 1n addit] by i at Lecti f
he. or gani cORBEBRT aFt TRETESAm e Mraid Ao, SV ROCh 61 CERGREC) n dosi 1 ed

colors can be achieved. Accordingly, the organic EL device is deened as
very proni Stageatah 15 ghtamhg tq%%fEQﬁaéiﬁ§ﬁ%9de§oﬁ§PiFﬁpﬁﬁgagdnﬁlticolor or

full-color display apparatus. In the organic EL device, however, if the
organi ¢ | ayedthedey yiton |thadrpse tadhdrstrasidssothepseetfur PoFitssg gen or
gantc 1. . . O
the |li ke causes, there would occur generation of a non-light-emtting spot
cal | ed "darhokpptfron tthes angdsmench gl eciaonsr Kropothgr oashedehareme, and
the gromh of the dark spot shortens the life of the organic EL
respectively injected into an organic layer composed of
the organic material, and the positive holes and the
electrons are re-coupled with each other in the organic
layer, resulting in emission of light. At this time, the
organic EL device can provide a luminance of from several
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,
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device. Therefore, in conposing the organic EL display, 2 8 February 2006
it is necessary to restrain as securely as possible @K§Ebﬁéﬁéﬁr§ppén of

noi sture or oxygen into the organic EL devices or the |ike causes. In view
of this, some of the organic EL displays have a structure in which, as for
exanple showmn in FIG 2, a display region on a panel substrate 1 where the
organic displays are provided is covered with a sealing resin 2, and a
seal ing substrate 3 consisting of a glass plate or the |ike opposed to the
panel substrate 1 is adhered to the panel substrate 1 in the nmanner of

sandw chi ngiﬁhleS S é-né%#ee%d-r gr}ae?nsié rne%%t ween. . &i %3 éggﬁgggetghéeal t he

organi ¢ EL devi ces. C I'splay ha constitution
for exanpl -curabl e tvpe or thernmosettin e resin is. used as the
sealing re |enrﬁb2t%%?nch°i€smc}/glesneurrael 1 (?ﬁ{:yg&nafltnéig %‘ eS8 8&n"s ﬁﬁe seal i ng
substrate 3, Since external, electrodes 4 and external termnals 5 arranged
in the surrSURdiTRLC ot %Z“Jdﬁesﬁaé?esr'egi on are not sealed with the sealing
resin 2 or the like, after the sealing of the organjc EL devices a driving
voltage is inpresd®dVds™ RE SPddni EOBE abvikesordmrbrudH (HeRbaYs nal .

el ectrodes 4 and the external _
have a structure in which, as for example shown in FIG., 2,

a display régidn on a panel substrate 1 where the organic
displays are provided is covered with‘a sealing resin 2;
and a sealing substrate é consisting of a glass plate or
the iike opposed to the panel substrate 1 is adhered to
the panei substrate 1 in the manner of sandwiching the

- sealing resin 2 therebetween, so as thereby to seal the
organic EL devices. In the organic EL display having such
a conétitution, 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 2 or the
like, after the sealing of the organic EL devices a
driving voltage is impreésed on the organic EL devices
through‘the external .electrodes 4 and the extefnal
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
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termnals 5 whereby the organic EL devices are driven. However ig t he
process of manufacturing the above- nentioned conVen@igﬁ§FUSF§agp9 EL

di splay, there is the 3 8 February 2006 .fear that the sealing resin 2 for
sealing 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. |If such a contam nation occurs, it is difficult to secure
el ectrical conduction in the external electrodes 4 and the external
terminals 5, possibly resulting in a serious defect that the organic EL

devi ces canal heoqr khens BALLECULALhYy EBrLhe: Pracess. Qfrgmiul agturing the

organi c EL di'splay, in order’t nhance productrvily, the “so-called

mul ti pl e- product proce is often adopted. in which a plurality of organic
L i pi ay 030 e 58T Rty 2Bt Be R rEREER e TS B e e
Substrate , as for exapple shown,in FIG, 3A. In this case, it is
consideredt$ﬁaFXFﬁ§n§ a??ﬁ&ggﬁggﬁrgtet TR CTHUAE LA G 1y to the
panel substrate | _is_also used, as for _exanple shown  in FIG 3B., Nanely,
the seal i n§5t8spaloeigctapgereld- cor sHhd FHMFAENATIOH QFFUFSof 18i spl ay

regions formed on the panel substrate 1, the single |arge-sized
is difficult to secure electrical conduction in the

external electrodes 4 and the external terminals 5,
possibly resulting in a serious defect that the organic
EL devices cannot be driven.

Particularly, in the process of manufacturing the
organic EL display, in order to enhance productivity, the
so-called multiple—-product process is often adopted in
which a pluralify_of organic EL displays 6 can be
manufactured from a single sheet of large panel substrate
1, as for exémple 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.z 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 indiﬁidual portions of the sealing resin 2 is cured,
and thereéfter unnecessary portions of the sealing
substrate 3 located between the display regions are

removed. Therefore, in the case of the multiple-product
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sealing substrate 3 is adhered to the upper side of this t he i ndi vi dual
portions of the sealing resin 2 is cured, and thereéfﬁgbrﬁﬁﬁébgggéry
portions of the sealing substrate 3 |ocated between the display regions
are renoved. 'Therefore, in the case of the nultiple-product 8 February
2006 process, it is highly possible that the adhesion of the |arge-sized
panel substrate 1 and sealing substrate 3 to each other nmay be attended by
a capillary phenonenon therebetween, and the uncured sealing resin 2
present therebetween nmay diffuse to.the side of the external el ectrodes
4, as forpexagpbe $hoiw hilghkl G pd&s i IGUNVMARY: CFhd Hdh&WENT | 63N Hidodi nent s of
the present invention seek to provide a display apparatus and a net hod of

manuf act uLhRgetBezegapeneDd wabshratéfusinn ofanisgabhihgrresé mteothe side
of external electrodes can be prevented while nmaintaining the function of

the seal i 8gchestRet Ohagenti RgrOngani sy EL c%@i’i}?@ﬁy pheisineentriving a
hi gher quality and a higher vyield of the display apparatus, and which are

very effegbi¥BePREdh CULRAI Yné NuhbEr&E@SE=£f i iyl td Pl €- Prochisdnt process.
According to a first aspect of the present invention, there is provided a
di spl ay apparabisween may diffuse to the side of the external

electrodes 4, as for example shown in FIG. 3C.

SUMMARY OF THE INVENTION

| Embodiments of the present invention seek to provide
a display apparatus and a method of manufacturing the
same in which diffusion of a sealing resin to the side of
éxternal 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.

According to a first aspect of the present
invention, there is provided a display apparatus
comprising light-emitting devices and driving electrodes
provided ‘on a panel substrate so as to form a light-
emitting region and an electrode‘region surrounding said
light-emitting region, said panel substrate aﬁd a sealing

substrate being adhered to each other with a sealing




conprising light-emtting devices and driving el ectrodes provided on a
panel substrate so as to forma light- enitting regi ¢h FESRFUgA YePEOPr ode
region surrounding said light-emtting region, said panel substrate and a
sealing substrate being adhered to each other with a sealing 8 February
2006 resin covering said light-emtting region, wherein a protective wall
is provided bétween said panel substrate and said sealing substrate for
preventing spread of said sealing resin covering said light-emtting
region into said electrode region. According to a second aspect of the
present iragént comerihegreaid piobtdedittiveghodgdbnpawbéaecturang a display
apparatus conprising light-emtting devices and driving el ectrodes
provi ded pnotepahet wabstiat previdsdtbetweem safidghéneln stbsgraegi on and an
el ectrode region surrounding said light-emtting region, said panel
substrat eaaddsaideatehfingubabsatretbefoyg pdbecpdihg spcbadodhiesaimit h a
sealing resin covering said light emtting region, wherein a protective
wal | is peexided eassai dovpahel sabdtlagketfeniptengnteégijospiead of said
sealing resin into said electrode region prior to adhesion of said
seal i ng syhstir at ecanddsairdgpanel substrate. According to a third aspect of
t he present
According to a second aspect of the present
invention, there is provided a method of manufacturing a
display apparatus comprising light-emitting devices and
driving electrodes provided on a panel substrate so as to
form a light-emitting region and an electrode region
surrounding said light-emitting region, said panel
Substrate and a sealing substrate being adhered to each
other with a sealing resin covering said light emitting
region, wherein a protective wall is provided on said
panel substrate for preventing spread of said sealing
resin into said electrode region prior to adhesion of
. said sealing substrate and sald panel substrate.
According to a third aspect of the present
invention, there is provided a method of manufacturing a .
display apparatus comprising light-emitting devices and
driving electrodes provided on a panel substrate so as to
form a light-emitting region and an electrode region

surrounding said light-emitting region, said panel

‘substrate and a sealing substrate being adhered to




invention, there is provided a nethod of manufacturing a display apparatus
conprising light-emtting devices and .driving el ectd d@&FvUgrevicddé on a
panel substrate so as to forma light-emtting region and an el ectrode
region surrounding said light-emtting region, said panel substrate and a
seal ing substrate being adhered to 6 8 February 2006 each other with a
sealing resin covering said light- emtting region, wherein a protective
wal |l is provided on said sealing substrate for preventing spread of said
sealing resin into said electrode region prior to adhesion of said sealing

substrat ecant sgherpaneh subshlahg. rebeaOrdiyBgihg eabadingnts of the
di spl ay apparatus and the nethod of manufacturing the sane constituted as

descri bedeghevengt hegpeat eghicyeinakl pkstpEoYidedabet weeprotNgepang!
substrate and the sealing substrate, so that the uncured sealing resin

appl i ed t%a&ﬁesb%QEhge%hb%EBQter%gkoﬁréﬂénEﬁﬂﬁiBﬁréaddbff§§§dt0 the side of
the electrode region due for exanple to capillary phenonenon at the tine

of adhesi Qu,0finkhecseal 1AYoSUBSHN Bl 8ctSoab! Pekednbyribe protective wall.
Nanely, diffusion of the sealing resin to thé side of the el ectrode region
can be adhesion of said sealing substrate and said panel

.substrate.

According to embodiments of the display apparatus
and the method of manufacturing the same constituted as
described above, the protective wall is provided between
the panel substrate and the sealing substrate, so that
the uncured sealing resin applied to the light-emitting
region and tending to diffuse to the side of the
relectrode region due fo: example to capillary phenomenon
at the time of adhesion of the sealing substrate is
blocked by the protective wall. Namely, diffusion of the
sealing resin 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 gquality and a higher yield of the display
apparatus. In addition, this is very effective

particularly in the case of multiple—prdduct process.




prevented by the protective wall shielding the light- emtting region and
the el ectrode region fromeach other. Therefore, it i% EsbgsieBlve 208%pr event
the sealing resin fromcontam nating 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 nultiple-product process. 7 8
February 2006 The above enbodi nents, features and advantages of the
present invention will becone apparent fromthe follow ng description and
appended cl ai mghet akeRrd RmRNjMEIGEd Onfavw t iréheanacoapanynge sddwi ngs whi ch
show by way of exanple sone preferred enbodi nents of the invention. 8
‘February 20@6pBRsER+ DESGRLPTLEN:OF1 THECBRAVENGS: EhESerdA thel C are
illustrations of outline of organic EL displays and a nmethod of

nmanuf act Ugbngolieg 8a8Brt prWBhchntihgppeA8EAt clBYRBY | eAKES @RpP!ied, in which
FIG 1A is an illudstration of an exanple of formation of protective walls,

EEG; 1§niéoﬁ9uhhk§§hr@&£9ntﬁé LheompBAPEhgohiradhegknghsEhsEhakesy and FI G
IS

way of example some preferred embodiments of the

invention.
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illustration of the condition of a sealing resin; FIGS. 2A and 2B are
illustrations of an exanple of constitution of a gefeFgPryprgEnfBOEL
~display, in which FIG 2Ais a plan view, and FIG 2B is a side view, and
FIGS. BAto 3C are illustrations of outline of organic EL displays and a
met hod of manufacturing the sane in the case of nultiple-product process,
in which FIG 3Ais an illustration of an exanple of arrangenent of the
organi ¢ EL displays on a substrate, FIG 3B is an illustration of the
manner of adhering the substrates, and FIG 3Cis an illustration of the

condi tion L i EEgCﬁ%Fﬁggy OF THE PREFERRED EMBODI MENTS
Now, the d%@ﬁggyﬁggggggFégﬁaﬁg 8f manuf acturing the sane
according to the present_invention wLLI be described bel.ow referring to
t he draw ngs. Fbr£¥G%'F rﬁ%rg 268 PNy ﬁvgﬁFi R P&fbe descri bed
by taking as an 6 exanple the case where the invention is applied to an
or gani ¢ ELogPspigyEhafifRieUsean gy anticthpfleohrBapeiachrotdEstheI G 1 shows
illustrations of the outline of the organic EL displays and the nmethod of
manuf act ur Seget ke wBask tBewareRepkelpyentheni hyerppbitds Hppihisdh 1n the
illustrations, the sanme conponent elenments as those in
' FIG. 1A is an illustration of an example of formation of

protective walls, FIG, 1B is an illustration of the

manner of adhering substrates; and FIG. 1C is an

illustration of the condition of a sealing resin;

FIGS. 2A and 2B are illustrations of an example of
constitution of a general organic EL display, in which
- FIG. 2A is a plan view, and FIG. 2B is a side view; and
FIGS. 3A to 3C are illustrations of outline of

organic EL displays and a method of manufacturing the

same in the case of multiple-product process, in which

FIG. 3A is an illustration of an example of arrangement

of the organic EL displays on a substrate, FIG. 3B 1is 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 thé_present invention

will be described below referring to the drawings. Here,
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the prior art (See FIGS. 2 and 3) are denoted by the sane synbols as those
used above. As shown in the illustrations, the organcFERPTUgr¥pfg)e

according to this enbodi nment is characterized in that a protective wall 7
for shielding a light-emtting region and electrode regions |ocated in the
surroundings of the light-emtting region fromeach other is provided

- between a panel substrate 1 and a sealing substrate 3, .singly so as to
surround the light-emtting region. Here, the procedure for nanufacturing
the organic EL display constituted as above, nanely, the nethod of

nanufacturl t he di spl. arat a LN t [ n vention
will be de% giﬁgﬁsﬁﬁie ¥e8§?all %;% B% Q§|915g¢ ﬁgndgg.ﬁﬁr%%g

above- nenti oned org nlc EL g g gﬁ rstt as shown Lﬁ
rectangula?xﬁpﬁﬁﬁ ?kgaﬁ?oW vERat PEET R 1 S UTRD H&’éﬁflrely t he
light-emtting region are_provided on the adherend 8 February 2006 surface
si de of th8r§é&FFnELsGB§PF3YeanE€?FEE5%ﬂd?$dT?lt%E}?TRF YhGlity of
light-emtting regions arranged on the panel substrate 1. Therefore, in

the case whEPEesEor FExanbl €iovsurl Jysfmatdmns iafg thegiosyid Laee ofr thRged on
the panel substrate 1, the rectangular frame-like protective walls 7 are

provi ded abrfeuicl Bbadiopsaps ahd thal neghod of manufacturing the

same to which the present invention is applied. 1In the
illustrations, the same component elements as those in
the prior art (See FIGS. é and 3) are denoted by the same
symbols as those used above.

As.shown in the illustrations, the organic EL
~display according to this embodiment is characterized in
that a protective wall 7 for shielding a light-emitting
region and electrode regions located in thé surroundings
of the light—-emitting region from each other is provided
Eetween 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 displéy apparatus according to the
present invention will be described more in detail. At
the timelof manufacturing the above-mentioned organic EL
display, first, as shown in EIG.'lA, rectangular frameF_
like protective walls 7 each surroundiﬁg entirely the

light-emitting region are provided on the adherend




substrate 3. The protective walls 7 nmay be provided in_a desired _shape by,
for exanple, adhering a thick dry filmresist onto a8sdfPataryi 2PR& seal i ng
substrate 3, and then renobving unnecessary portions of the dry filmresist
by a known photolithography nethod. In place of the dry film resist, a
spin coating nethod may be used as far as a thick filmcan be fornmed. It

- may al so be contenplated to wuse a thick filmwhich is forned by any of
various printing methods, such as screen printing and pad printing, or a
di spensi ng nethod foll owed by snoothening. The filmthickness required for

formng the r ot ect,ive I ls 7 be such_that ,t |

cont ai ned iS¥ fﬁ§*@§ﬁdﬁepagéhetﬁgggéﬁglSgﬁﬁgfﬁgge31Q§ﬁ%éé€%£§£%%ang
substrate 3 at the _tine _of canmpqesing the .organi¢ EL displays and that the
f 1 ow out cﬁtQIﬁ§QJ@é&Fé&lt§e8¢iﬁdg%§§ﬁﬂl§téﬁﬁ Bsgb?%éeﬁfﬁﬁgg et fically,
the film thickness may be in the range of about 2 Amto about 0.5 10 8
February ZOGEEEWPEMaﬁﬁﬁﬁﬁrﬁﬁ@ Hei ghReBeIRR: potEtd iSRS TS %05 n the
range of about 2 Amto about 0.5 mm Also, the width of the protective
wal I's 7 maexsepdech fobat libbtHemitsdng sRILRBSUAERr 2ETRRIPE g rE&® n 2 can

be prevented. ‘ ]
- panel substrate 1, the rectangular frame-like protective

walls 7 are provided at four locations on the sealing
substrate 3.

| 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 £ilm thickness requifed 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 seaiing 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 4m to about 0.5

10



Specifically, the width may be in the range of about 2 9m to about 5 mm
The material for forming the protective walls 7 is SoFeh&easyarPPY 1inited
~to the dry filmresist, but may be any material which is an insulating
materi al and which shows an appropriate strength for preventing the
uncured sealing resin 2 fromflowng out. By this, the protective walls 7
projecting fromthe 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-emtting regions and

at locatiops f oy ehdidgdiifd idhiaRMgLiBg 96 fa318nY Lessl ectrode

regions in the surrodndings thHereof fromeach other. After the fornmation of
the protectjve walls 7, an propriate anoynt of t eal | esihh 2 for
covering Egﬁhrﬁ?g?H%gl?%ﬁHtgﬁi¥ g ?@ Pgng-énm?heq§%%%1'@ﬁ%&@?ﬁ?ﬂ 1is
applied in an uncured state to each light-emtti regi o K of , for
exanpl e, a®Hi EperRETte El%%o%lf‘?n ?F‘Vﬁg B.5Y5H ttﬁ%tcﬁ]cﬁ ?—fll?rgﬂ \l/é\)/ri]gcre t he

uncured sealing resin 11 8 Fepruary 2006 2 hgﬁabeen tQ%f appl i ed
correspondPﬁgFget‘bn%‘é’éeﬁfil?%l-n%n? F1hy g RF RSP substrate 1 and

t he sealing
Specifically, the width may be in the range of about 2 Zm

to about 5 mm.

The material for forming the proteétive walls 7 is
not necessarily limited té the dry film resist, but 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 1ight-emi£ting regions and the electrode
regions in the surroundings therecf from each 6ther.

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
1 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

11




substrate 3 are adjusted in position, and the sealing substrate 3 is
adher ed opposedly to the panel substrate 1 in the nénfebrypryag@@Pchi ng
the sealing resin 2 therebetween. At this tine, a capillary phenonenon
occurs between the panel substrate 1 and the sealing substrate 3, and the
uncured sealing resin 2 tends to diffuse frominside the light-emtting
“regions to the side of the electrode regions. However, the rectangul ar
frame-li ke protective walls 7 are projecting fromthe sealing substrate 3
toward the panel substrate 1 in the manner of surrounding each of the

| Fght - em t i Ra T éﬁ%iegxgsthtu-}%h%% 1968 g esiBblaM1508b! Bachepigne-tending to

di ffuse is block e otective wa between the light-emtting

regions angd, el eetiofle fd Bi%ie1SQublatakles Seaki Bhe! €841 gg WOUl d not

flow out to €Sl rode regions. "Namely, even | he _ _
Cubst rat & FUPCRESIa2UAEE SEATERG 4B HOZLREDR BRI RoPrSlbiihe i ghts |
cur i ng the SSBRIERGS. Podin AR RPRESPALTAE0! HE™| POREL cRRET FFECT oy ons by,
12 8 February 2006 .
in the manner of sandwiching the sealing resin 2
therebhetween.
At this time, a capillary phenomenon occurs 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 1 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 regi&ns, so that the sealing resin 2
would not flow out to the side of the electrode regions.
Namely, eﬁen 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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for exanple, irradiation with UV rays and renoval of unnecessaré gortions
of the sealing substrate 3 located between the di spBaysbeypsis28p
conducted. By this, a plurality of organic EL displays in each of which
the protective wall 7 for shielding the light-emtting region and the
el ectrode regions fromeach other is provided between the panel substrate
1 and the sealing substrate 3 are sinultaneously obtained fromthe upper
side of the single panel substrate 1. As described above, according to the
organic EL display and the nethod of manufacturing the sane as descri bed
in the present enbodi ment, the |i ht:eni%ting rq&ions %%§;5§? el ectrode
regi ons arECEhPERURASH r SRFRAEATIOE hEF EBYUY hETHT ot BLt TNt 1%° 7 provi ded
between the panel substrate 1 and the sealing substrate 3, so(%gat t he
uncured seWRRAGEFBFH ROEBBPREICE othachedt 1rheSHhgHtatem tY957FS%gi ons i s
prevented fromdiffusing to the side of the electrode regions. Therefore,
the seal i Ngetesén Rhecdhsbbapreeehted dronrendtaretat BYg tORE et erna
el ectrode 4 or the like in the el ectrode regions, and, accordingly, it is
possi bl e tplobyiate dtheosganbusEdedbsplayhalin edach ra Tathicgnddtt i on cannot
be secured and the organic EL devices cannot be driven. Particularly, in
the case ofrsubétple- padluttfor shielding the light-emitting region
and the electrode regions from each other is provided
between the panel substrate 1 and the sealing substrate 3
are simultaneously obtained from the upper side of the
single panel substrate 1.
As described above, according to the organic EL
‘display and the method of manufacturing the same as
described in the present embodiment, the light-emitting
regions and the electrode regions are shielded from each
other by the protective walls 7 provided between the
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

i3




13 8 February 2006 process, as described in the present enbodi nent,
‘diffusion of the sealing resin 2 would easily occur Qu&ebrgagie2€8pillary
phenonenon; however, the diffusion is prevented by the protective walls 7,
whereby it is possible to contrive a higher quality and a higher yield of
the organic EL display 6. Nanely, the present invention is very effective
~in the case of nmultiple- product process. Besides, since the protective
wall 7 is provided singly in the surroundings of each light-emtting
region .in the manner of surrounding the light-emtting region, it is
possi ble to securely prevent the_sealinggresin omdi ffusing to the

side of thBrereefrodé FBFFERISATHR tRROPEEFFRE é%?$éﬁm%%5'not necessarily
be provided singly, but may be provided, for exanple, doubly or nore in
the surrodh8Fngsonf ofathe| Fopiingi FEFAD 2etPwhd S&TElY, OFFUT HY i ces t hat
the protective wall 7 is provided at |east singly. Wen the protective
wal | 7 is poothdedapdlbhyyophenorenoenhhndenent ote thief 849 BF preventing
the diffusion of the sealing resin 2, a reduction in the size of the
prot ect i vepwatrkn¥efiebysthgl prpteceivandalhe T kehewflfeci’s tan be expect ed.
A possible 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 iﬁ 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 singlyf
but may be provided, for example, doubly or more in the
surroundings of each.light—emitting region, Namely, it
suffices that the profective wall 7 is provided at least
"~ singly. When the protective wall 7 is provided doubly or
more, enhancement of the effect of pre&enting the
diffusion of the sealing resin 2, a reduction in the size
of the ﬁrotective wall 7 per single piece, and the like
effects can be exbected.

While the case of multiple-product process has been

taken as an example in the'present embodiment, the
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Whil e the case of multiple-product process has been taken as an exanple I n
the present enbodi ment, the 14 8 February 2006 prese®t Heeidtvos08&n be
applied in quite the sane manner to the case where the nultipl e-product
process is not conducted. The sane effects as above can be obtai ned even
in the case where the nultiple-product process is not conducted. In
addition, while the case where the protective walls 7 project fromthe
sealing substrate 3 toward the side of the panel substrate 1 has been
taken as an exanple in the present enbodi nent, conversely, a case Wwhere

the protectlve .0j ect f on1th nel tr te Lo he side
of the seallﬁﬁe§%b§P gpg n nﬁy a snge nﬁPat%d eh smggg%é t he

formati on of prote t| l1s.7 onduct ed at such stage as
not to |np5§ét%ﬁc6ﬁ§§n étﬁgﬁéaPF8ﬁ PREC€8Pgani BEL devi ces on
t he panel substrate 1, for exanp at a stage after the formation of the

organi ¢ EL c@@diucésd. TRRef spRat PERCOES ?)‘?Q)‘f%c‘%‘?“?/eb‘%\/a‘?@?’?l%fvﬁé

conducted by use of a dry filmresist or the like, in the same manner as
in the predanthensosemeergedbe Bed tabdeeprrdushoPrOCPESsLsfReRs that t he

protective wall 7
conducted.

In addition, while the case where the protective
walls 7 project from the sealing substraté 3 toward the
side of the panel substrate 1 has been taken as an
example in the present embodiment, conversely, a case
where thé 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 alstage
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 wallé 7 may be coﬁdﬁcted
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 shiélding the ligﬂt-emitting region and the electrode
regions from each other is lqcated between the panél
substrate 1 and the sealing substrate-B when the organic

EL display is composed by adhering the sealing substrate
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for shielding the light-emtting region and the el ectrode regiaons from
each other is |ocated between the panel substrate | Saf@hmwersedi00&g
substrate 3 when the organic EL display is conposed. by adhering the
sealing substrate 15 8 February 2006 3 opposedly to the panel substrate 1.
Furthernore, while the application of the present invention to an organic
EL display which is a display apparatus including organic EL devices as
light-emtting devices has been described in the present enbodi nent, the
present invention is not limted to this application. The present
~invention can be apglied also to a disgla% agparatus whi ch incl udes -

sel f-1i ght 3epbreosegliype thghPanghki FPPRETEESi tes such as, for exanpl e,
i norganic el ectrol um nescence devices. The present inyention is not
limted to the deFartkermprehevhbbs ethie ARt Her Hiralt &f ddeMF6F Hents. The
scope of the invention is defined by the appended clains and all changes
and nodi f i davieand oas thakh wirghnact Bb degpleul whiehois thed ST of the
claims are therefore to, be enbraced by the invention. 16 8 February 2006

' 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, inorxganic

electroluminescence devices.

The present invention is not limitéd 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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CLAIMS: 1. A dlsplay apparatus conprising |ight- enlttlgg devi ces and
driving el ectrodes provided on a panel substrate soSadobsupsym?0
light-emtting region and an el ectrode regi on surroundi ng said
light-emtting region, said panel substrate and a sealing substrate being
adhered to each other with a sealing resin covering said light- emtting
region, wherein a protective wall is provided between said panel substrate
and sai@.AsB8 i ng substrate for preventing spread of said sealing resin
covering said light-emtting region .into said electrode region 2. A

di spl ay appar tus accordlg%_to claiml, wherein said R ctive wall is
provi ded at |east Asi Agryl trﬁPPaEﬁFPﬁun&qﬂﬁf%ﬁl%%ld 5k SOt iy
region._ 3. A di spl ay apparatus according to claim]l or 2, wherein ald
prot ectdal Ged | #2d50d5AEHIGRd ea]se‘t"ér%ﬁi%Fect PROMARE d PRnel sB5LY

toward the side of said seallng substrate. 4. A display apparatus

accor diswPtteratai moL, ag oFo3 fomer et n gt mamieeinge ¥@yiors 3 pAsvi ded
as to project fromsaid sealing substrate toward the side of said pane
subst r #lectrogde maEigddrof sraRehacimd ng seidl splgph tapspairtdt iy region,

said panel substrate and a sealing substrate = being adhered
to each other with a sealing resin covering said light-
emitting region, wherein

a protective wall 1is provided between said panel
substrate and said sealing substrate for preventing spread
of said seaiing resin covering said light-emitting region
into said electrode region

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 is so provided as to project
from said panel substrate toward the side of said sealing
substrate.

4. A display apparatus according to claim 1, 2 or 3
ﬁherein said protective wéll is so provided as to project

- from said sealing substrate toward the side of said panel
substrate.

5. A method of manufacturing é display apparatus

comprising light-emitting devices and driving electrodes

17




conprising light-emtting devices and driving el ectrodes 17 8 February 2006
provi ded on a panel substrate so as to forma |ight- Sefelivggyr €§06n and an
el ectrode region surrounding said light-emtting region, said panel
substrate. and a sealing substrate being adhered to each other with a
sealing resin covering said light-emtting region, wherein a protective
~wall is provided on said panel substrate for preventing spread of said
sealing resin into said . electrode region prior to adhesion of said sealing
subst r gteoahded ai @h panelpaubbt ratest 6at A nevhosls of toranidamt ur i nigightdt spl ay
apparatus according to claim5, wherein said light-emtting devices and
drivi nerel ecimgdeegiren peoyd ded onlsatdopanetesibst raterosndasgt sdiotm a
plurality of light-emtting regions and electrode regions, and said

pr ot ectlivgh twadihit sipgowiedeidon comsraspopdnag toilesictabé said ki ghdaleimdti ng
regions. 7. A nethod of manufacturing a display apparatus conprising

|'i ght - emibd i ngt dlebedasy avheredi ng ed=adi rotesr priat dedsenldnpgansdsin
substrate so as to forma light- emtting region and an el ectrode region
sur r ounghegr Srag dsa i d bl gam-ehiing irepi 09y 1SR} dwpanelinsubstrate and a sealing
substrate being adhered to each other wth a sealing resin

a protective wall is provided on said panel substrate
for preventing spread of said sealing resin into said
electrode region prior to adhesion of said sealing
substrate and said panel substrate.

6. A method of manufacturing a display apparatus
according to claim 5, wherein said light-emitting devices
and driving electrodes are provided on said panel substrate

- so as to form a plurality of light-emitting regions and
electrode regions, and ‘said protective wall is provided
" corresponding to each of said light-emitting regions.

7. A method of manufacturing a display apparatus
comprising light—emitting devices and driving electrodes
provided on a panel substrate so as to form a light-
emitting region and an electrode region surrounding said
light-emitting region, said panel substrate and a sealing
substrate being adhered to each other with a sealing resin
covering said light-emitting region, wherein

a protective wall 1is provided on said sealing

substrate for preventing spread of said sealing resin into
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covering said light-emtting region, wherein a protective wall is provided
on said sealing substrate for preventing spread of $aif@P&Ear¥ngOf8&sin into
18 8 February 2006 said el ectrode region prior to adhesion of said sealing
substrate and said panel substrate. 8 A nethod of manufacturing a display
apparatus according to claim7, wherein said light-emtting devices and
~driving electrodes are provided on said panel substrate so as to forma
plurality of light-emtting regions and electrode regions,,and said

pr ot ectfiavﬂéj\A@heqtsr%%%vir&’éﬂorboplré%nﬁpnga&&e@éeﬁ T saddi GrEemd ting
regions. 9. A display apparatus made in accordance with the nethod of any
one of Ukskratetand. seed RagiedplsaPpik@at us of claims 1 to 4 nade in
accordance with the nmethod of any one of clainms 5 to 8. 19 DI SPLAY
APPARATUS AND SVETAHODMEF ®ANUFACTURINERTHEL SANE  ABSTRART20F TREHIPSMSOSURE
In a display apparatus including light-emtting devices and driving

el ect r i tdimnef ¢ prbyided onwherpanel saids tlnghd wonst o0 f deniges

. light-emtting region and

and driving electrodes are provided on said panel substrate

so as to form a plurality of light—emitting regions and
electrode regions, and said protective wall is provided
corresponding to each of said light-emitting regions.

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

10. AV 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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el ectrode regions in the surroundings of the light- emtting region, the
panel substrate and a sealing substrate opposed thefef§PBERRY AR&red to
each other through a sealing resin for sealing the light-emtting region
a protective wall for shielding the light- emtting region and the ’
el ectrode regi ons fromeach other is provided between the panel substrate
and the seabigwnavUlRtARIRIS WM MPTHODE OFe MANDFACEERING! EERNSAMBS| de t he
light-emtting region is prevented fromdiffusing to the side of the

el ectrode regions. No Suitable Figure _

-ABSTRACT OF THE DISCLOSURE

In 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
electrode regions in the surroundings of the light-
emitting region, the panel substrate and-a sealing
‘substrate opposed theretq being adhered to each other
through a sealing resin for sealing the light-emitting
region, a protective wall for shielding the light-
emitting region and the electrode regions from each other
is provided between the panel substrate and the sealing
substrate, whereby the sealing resin present inside the

light-emitting region is prevented from diffusing to the

side of the electrode regions.

No Suitable Figure

20



