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; e3eLc™_| a(ab6bTLcz/ DI SPLAY AND METHOD OF MANUFACTUR| \‘m
BACKGROUND OF THE | NVENTI ON Field of the Invention The mmw tion
relates to a display having a plurality of organic electrol ygpescence (EL)
devices in which a first electrode, at |east one organic |ayer including a
| um nescent | ayer, and a second el ectrode are sequentia and
getting light generated in the |um nescent |ayer out of \‘Meﬁmmmmmﬁw “

el ectrode side, and a method of manuf f\cturl ng the sane. Jiion of the
Rel ated Art Conventionally, a displaytusing a self-enitti ng eV| ce such as
a light emtting diode (LED), a | aser diode (LD), or an organic

el ectrol um ne splay of this
ki nd) gener al Pﬁgpmgg}g&qwg?glﬁﬁFaneﬁjl S céﬂgﬁguc’j{ ?%ﬁl\)gmspom ng a
plurality of self-emtting devices in a matrix and each of the devices is
selectively allowed to emt light in accordance with a picture signal,

t her eby di i i | using the self emtting devices has
advant ag%@@#{@ﬂﬁﬁ?%ﬁmm%ed in a display of a non self
emtting type such as a liquid crystal display (LCD) is unnecessary.

Par ti cul dfipyd of therlawentiopears, attention is paid to a display using organic
EL devi ces (organl c EL display) for the reasons such as w de angle of

visi bility, hi gfiheigidsent tyyentien elties peed difplardponse aipluraityeef ces. An
EL device has, for exanple, a structure in which a first -2 el ectrode,
organic Ic&genﬁ: elemtlrnﬂdummeacdmm(ﬁléﬂcchmicebauevhmhmdﬁzstsaémtmﬂeela&dbamde are
sequentially stacked on a substrate for driving. In such an or ganic EL

devi ce) depejighiit Bfet becltig #lumidéstphelayelr] ghd agRrehdlebsttidlel M
| um nescent |ayer may enmit fromthe substrate for driving or the second

el ectr od%eauéiﬁuaﬂ?; dit Sy gl S tITCHIN fadratdd 10 eNé ¢8@miRaseeat RAPH em such
I ght

t hat external reflection by the organic EL devices and a wring

el ect rod%&%tfveﬁ@@eéd?e a@a@rs&ésid% h A8 9Emanshd é;uemﬁﬁufarc%ﬁh thiehginsll sp! ay

f
deteriorates. In order to deal wth the problem a neth o% of preventing the
ext er nal f i posing a color filter or a black matri x has
been propﬂ())(!ésgdﬁ)t{? éte&lte apéldaghz di spl ay of a type |n which light is
emtted fromth second e ectr de side t}; her ei n ga% proposed a
h %

di splay in whi clORRCRBERF Y Brf ?P‘lat"e‘r‘S‘Bfg %;S(e reen : d‘c‘iY‘%‘r‘)oss“é he Iight
out put si.de of e h of ,pixel R (red) an or on the external

Vi ght i nci&int BHRE Jgﬁk&ﬁes@ﬁﬁé& ri dliedon P‘i@? o1 o HFE n'the
proposal, .considering thaj the na ed eye, ha h sensit ght in
the rangeleft r«?&evepe%rgeﬂlﬁedievee has % qulgre%f é\?ﬁéeﬁo d for
each of pixels of Ra B to absporb the G onponent of_ | ncjdent external

i ght anothﬁkmfn&enpr » peciRen@isplay papehyis constryctrd By LH8RA0E For ovenent
in contrast without deteriorating the brlaght ness of _an i nherent | um nescent
col or. TrduedHpi glisekeatiting Wdavieps He acBradrix ppdedachsof he rievigespissal

mai nly ai ns at redu0| ng external light reflection by the or ganic EL device
itself. Gelachivebt rdloweshde emitUightedn ancordande wighta rdtturet sigmaby wiring

el ectrodes and the |ike provided around pixels, a black matrix is used.
thereby displaying an image.

A display using the self-emitting devices has édvantages such that
a backlight required in a display of a non self-emitting type such as a liquid
crystal display (L.CD) is unnecessary. Particularly, in recent years,
attention is paid to a display using organic EL devices (organic EL display)
for the reasons such as wide angle of visibility, high visibility, and high
speed of response of the devices.

An EL device has, for example, a structure in which a first



-3 Conventionally, as a black matrix of an organic EL display, in a manner
simlar to a liquid crystal display, for exanple, a thin filmfilter
obtained by lamnating thin filnms nade of chronme (Cr) and chrom um oxi de
and patterning the resultant by |ithography technique and etching or a

bl ack resin filmobtained by exposing a photosensitive resin with Iight and
patterning the resin is used. However, the role of the black matrix in an
organic EL display and that in a liqujd crystal display are quite different
from each other, and required shape precision and optical density of an
organi c EL display and those of a liquid crystal display are also largely
different,f eagt. h Spechtical Lyy. LE Layi.d. cr a i splay, the
bl ack na%k?&ghgsqﬁgﬁgﬁﬁgégngfﬁgg$#% na Pﬂgﬂg%gééﬂﬁgg?ﬁt¥§ao% %%%@Fs and
shi el di ng, a, backl i ght, so. that hj shape, preci gion .is required and optical
denst 1y SleCeae arscerauehpialrstaghket aBck SUPREER Brearkig neh S5h 8 deq 1 or
an organi c EL display, the optical density of 2 of the black matrix is
suffi ci eﬁ’c‘g,afaﬁglhidﬁﬁmﬁr depentimecen the typa il aaﬁaspg%i ﬁg’% gﬁgelfﬁ%ésla
required. The aperture ratio of pixels is defined by an insulating film
made of &he ilepngsenitdlayesimay emit heomi the pybstepbetier cduivipg asuihgt i ng
first and second el ectrodes fromeach other, and has no relation with the
bl ack nasedond dibetredosigle. t he nmain obj ect of disposing a black matrix in an
organic EL display is to prevent external light reflection by a wiring

el ectrode proviAdlisilayvesing derh crganicob i deyicesbhackh pmiblém amhi thedtent to
that in aliquid crystal display in an organic EL di splay causes

unnecessakdernAL lighs GeflBcti®s by fRRAsigaaE WIS déviced agdl &'wiridg electbda | i quid
crystal display and those -4 in an organic EL display are also different

from eacBeR{dlal thd e@ides A¥ildr&d YAl ahedioRl At of HHENARPELY HePhriGddtgeMENL IS
required so that backlight does not |eak froma gap between color filters,

and the si'da6P 1B8ddd1whA e brbIBM, & MEAIA" 8PbYotditing Fn8adisheEd |1 aul d
crystal . The cheapest metho orfing a color filter Ts printing. In t he
printingy; HPY\fe\fﬁrﬁoﬁhﬁ e(ﬂ@fésiﬂé & (R)g(;rt Hifky! 6P 130 hAHAYCHdehhere Is
t he p035|§| ity Phe aperiure rati o decreases of Varies in a ?|qU| crystal

O SP O: ERHCeSE ASAL L WDSRC B R I PR R (o

di spl ay, .t he necessity of perfporm ng such a, hi gh-precision,col.or, filter

fabri oat o phe second dleptsafle sigle, fhe' AppHgan heren Hasoppset A gRIAS, 111t er
i i and it t i der.abl t.of. . a liquid t al
i spl oy i W ipRG BSSHAS BIEF i0f L dEraAmn dikised Gbithy light NP Wonr 1 1

is indispensable to reduce_the cost_of the color filter and fabrication of
the col ofideiqfeaeh of pixgls 6f B Gedensl B (luad ascanthecstgrraldishivincidanice t he
bl ack matrix with a multilayer color filter of two or_nore colors_in order
to reduceideoblapameperPatensxAnplieatiomdNe.d@08118dRR LY uelnithet aeanasgl.col or
filters of single color or two or nore colors in a franme portion of a
subst r at egnsaderingithgt the nakedleyartasasigh semisiiivity 49 dightdapdeasngeafent
Lai d- Open Nos 10-62768 and 2000-29014) and a technique of providing a

mul ti | ayemveldngth fof I, ¢he pbsorgiaindlar pf Gt isrdispdseddor saclo ofipixeds af Ro serve
as a part of a black matrix or a partition for making liquid crystal

ol ecul egndrB ebtalisoridtha G 2bimpopgAat®f ihcident astiraal (ibdnaned erdadmwiit
Lai d- Open No. 2000-89215). Another exanple is a multilayer color filter
whi ch cafighe ¢fsSRdah@r B, theréy readli¥ing dirsiwadicCinipiilentd ®PiaYcddttadtl SO
various displays, color sensor s, and the like, 1Tn which two |ayers of a

resin of ﬁﬁﬁﬁ%ﬁeﬁ@fs&inff}% ﬁ{(iglékrféésio@ af iRh¥Edn AL in@Bcdtdol&S! NS of

different two colors are stac in a light shielding portion surrounding

h i xel [ P ] i g « 12-287 , it h
LegnpbéfntgngUfW#é%ﬁﬁgﬂ%&c5”?%%%@%%&%%ﬂﬁggﬂggﬁgfﬁgﬁﬁéﬁgg%%gﬁgﬁﬁgsginf;ndas
(JapanesBpiATeIaE e Rb i EaRReHid: b IR casantd ] devicd HEUE o "
I [ f I N h i xel i.on,
patt o1 ni g Bpel EhGrEHy RS HEPISES pereorAediat dPUSHOR | WESMRHTE! der to

formtwo pattern layers of color filters of three chors,,and the |ike, the
manuf act elertygdps (?dlég ¢he like previded ngovms: BEkeds ot RlRek \oadFiEi 15t uset-
performance and characteristics required for the color filters of an
organi c EL display, and an effect at reducing the cost which is the nost

i nportant subject right nowis poor. SUMVARY OF | NVENTI ON The invention has
been achi eved in consideration of the above problens and its object is to
provide a display of a type that emts light froma second el ectrode side,
capabl e of increasing contrast by suppressing external l|ight reflection by



A di splay according to the invention conprises: a driving panel having, on
a substrate for driving, a plurality of organic EL devices in -6 which a
first electrode) one or nore organic |ayers including a |um nescent |ayer,
and a second el ectrode are sequentially stacked, and for getting |ight
generated in the |lum nescent |ayer out of the side of the second el ectrode
and a sealing panel having a configuration in which a red filter, a green
filter, and a blue filter each formed,by printing so as to face the
plurality of organic EL devices, and a black matrix obtained by stacking at
| east two filters out of the red filter, the green filter, and the bl ue

filter byCqivenftiondll§0 a8 bladkef@txbsfumnsldi¥ahRIEPNARDI4 ) EnPh Whdhhdy Of
organi ¢ EL devices are disposed on a substrate for sealing, and being

di sposed 3183 iy A6 Liarapadp! fethadfis! dh Aite difdrdmdibancl . A

met hod of manufacturing a display ‘accor e invention conprises the
steps of; formng.a i.Vi p I LN a . substrate for .driving, a

o1 ur ol +tPYoltBiitifl Yalr’ g 08 S Wl PRI S Vil S T &
organic layers.including a | umnescent | r,. and second el ectrode are
cequent i AT Ehe reaidnt bYJRTRERP Y S aRe e SETRAE € 4 BiARescont

| ayer out of the side of the second electrode formng a seal.ing panel by
form ng defidd M obfaingd by cgXROSING A PAREOSENSItEe frepig With hHeht @lx@ck mat ri x
which is obtained by stacking at |least two filters out of the red filter,

t he greeattarning thiepsimds Beb filter on a substrate for sealing by
printing form ng an adhesive | ayer so as to cover the organic EL devices
and di sposi ng t Howwar, the yodmef thedblack mpatiric in ahergevsnBLaliegay ede si de of
the driving panel and curing the adhesive |ayer, thereby adhering the

seal i ng phatlinamdiduid @ybtal ndisplayehrd quitacliffirbat from ¢dovh dilspl ayndand t he
nmet hod of manufacturing the display according to the invention, the red,
green, angqtirdd shiabkqirecidich had peicaY dehbiy iofGhabegaiic |Rfadisglwp aind ters out
of the red, gree n, and blue filters are overl apped with each other by

printingthb&ebe QMi({tﬁHrﬂrE&a‘l s flhfClre rmégg ﬂ%rg%%ﬂ%ffé&rft%@rnt QRhbanedar y

regi on of the organic EL devices. Therefore, by the sinple manufacturing

process, Sﬂé@gﬁsal'l}?; i id liﬁﬁ?% eRekthNRidMAC KeHERb [k \eh&ghgfg&@tmwf

necessary an I ci ent r the organic EL display can ormed at | ow

cost. O LECt G, . [1€S.: % j avention
Wil appachnde the'bfiug Baf ol misIR s hiali 20 RRARAD, 0 IER BT (o
THE DRAW Fig..1l is a_ _crQss;sectiqg ing th onfiguration of a

di 5ol ay S0aBe absidet 3o ralRRE S5E bBReD Ry B LA AR 1L 3

enl arged crpss, section show.ng, t.he configuration of .a rgani c device in
Che-dr spea Rk, SPrh iy BRkjiRg: ] prvlod] ¥l Wad SpiniB Rl BRRLE. At o
showi ng the configuratio f rgapi.c .EL vi ce in,the displa

1T ust raoBierhdengty f gpetfhe, BlRckiRAMR isisulficedf, 200 ieb WEGFRY thnel si de
showi ng the configuration of red, green, and blue filters ip t hF di spl ay

i || ust r atB® shaPeiand posifipgds npk sopreguirgds alhg apettvag ratle of Belsisct | ons
showing a state where the red, green, and blue filters illustrated in Fig.
4 are ovdefiagpdey antinselagineofilmrmade of silicon dioxide (SiO9) or the like for

electrically insulating first and second electrodes from each other, and has
no relation with the black matrix. Therefore, the main object of disposing
a black matrix in an organic EL display is to prevent external light
reflection by a wiring electrode provided between devices. Forming a
black matrix equivalent to that in a liquid crystal display in an organic EL
display causes unnecessary increase in cost.

Requirements for a color filter in a liquid crystal display and those



Figs. 6A and 6B are plan views show ng a nethod of _8_ manufacturing the
display illustrated in Fig. 1 in order of processes. Figs. 7A and 7B are
cross sections showing a process following Figs. 6A and 6B. Figs. 8A and 8B
are cross sections showi ng a process following Figs. 7A and 7B. Fig. 9 is a
pl an view seen fromthe side of a driving panel show ng the configuration
of red, green, and blue filters in a display according to a second

enbodi ment of the invention. Figs. 10A and 10B are a plan view and a cross

section show ng a state where the red,” green, and blue filters illustrated
in Fig. 9 are overlapped wth each other. Figs. 11A and 11B are plan views

Show g an'T gl RRWEERUALDGID Bt KRR bach A BEUOT bl B0

e
illustrated i . 10A 10B in or processes. Fig. 12°1s a cross

secti on_ shou. A0 igy CRBET AUERLPR1Ghnfb Y S PhirBA58 HR BabR1iBnt fbed
not leak from a gap between color filters, and the surface of the color filter
is preferably flat to sandwich liquid crystal. The cheapest method of
forming a color filter is printing. In the printing, however, the edges of a
pattern tend to be rounded and there is the possibility the aperture ratio
decreases or varies in a liquid crystal display. For such reasons, the
lithography technique is more widely used than printing for a liquid crystal
display. However, in an organic EL display, the necessity of performing
such a high-precision color filter fabricating process is low. Further, the
material itself of a color filter is expensive and its cost makes up a
considerable part of a liquid crystal display. In order to commercialize an
organic EL display in full gear, it is indispensable to reduce the cost of the
color filter and fabrication of the color filter.

Various attempts have been being made to replace the black
matrix with a multilayer color filter of two or more colors in order to reduce
cost. Reported examples include a technique of stacking color filters of
single color or two or more colors in a frame portion of a substrate, and
using the resultant as a shield layer (Japanese Patent Laid-Open Nos.
10-62768 and 2000-29014) and a technique of providing a multilayer color
filter part between picture elements so as to also serve as a part of a black
matrix or a partition for making liquid crystal molecules orient in an
axially symmetrical fashion (Japanese Patent Laid-Open No. 2000-89215).

Another example is a multilayer color filter which can be used for



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Enbodi nents of the
invention will be described in detail hereinbelow wth reference to the
drawi ngs. [First Enbodinent] Fig. 1 shows a sectional structure of a

di splay according to a first enbodi nent of the invention. The display is
used as an organic EL color display of a very thin type. In the display,
for exanple, a driving panel 10 .9. and a sealing panel 20 are disposed
so as to face each other and their whol.g.surfaces are adhered to each other
wi th an adhesive layer 30 in between. In the driving panel 10, for exanple,
on a substrate 11 for driving nade of an insulating material such as gl ass,
an organi c ridt ¢ldyi £&iglQR cybidli digplagdbhit alldo, varioas ghsplay&lcalerisefsdi@G
emtting green light, and an organic EL device 10B emtting blue light are

provi ded i mdd ¢S 1iké & WRIdH twéSaperdfoPlacreshaentd salie colodateGthbkdlEui ces
10R, 10G and 10B has a structure in which, for exanple, an anode 12 as a

first el ecty gde) AfkeidddUhal iignd Bttt Ront2f 0! @H:Cal¥eickdd inPAdligng at hode

15 as a seco trode are sta In‘this or on the substraté 11 for

driving. THe0RIN SoRodC eSS A0R: 106 AR 10Gane eRySred. e s

protective yer St vat rrrcon nitride
(SIN). The pr.otective |y, is . yused to.prevent invasjion of i,st,ure and
oxygen i nt J“"llaeﬁB‘?‘balﬁ?'caégrid%&)t:e Weridgh% eﬂ’bé."”’?‘kf‘épz%'&d@’bafzhh%s, f or
exanple, a thickness {n the stack.direction (hereinbelqw sinply called
t hi ckness) GPHZHER{ODHGS ANAFAW & iGN ZH AR 1 E?chm‘?g%’ﬂblt%tai’ﬁbh{%@t ),
gold (Au), silver (Ag), chrone (Cr), or tungsten (W or_an alloy of any of
t he netal s.invertiomagilaasttp Ralievid grissaludisplao (Japanese iBadantidiasd Qrameen
the anode 12 and the cathode 15 and to nake the shape of the | um nescent
regi on i n tes. 30PAN20 1A add\2A0E:890H). 18Ghceatwlo 18 mofarsin af éhy sdew r ed
shape. The insulating |ayer 13 has, for exanple, a thickness of about 600
nmis made coloradrel stavked imghegiigel portiois; (paterdihg dynlithograpley bSsG3)beand has
-10 an aperture 13A (refer to Figs. 2 and 3) corresponding to the
| um nescentperformed total six times in order to form two pattern layers of color filters
of three colors, and the like, the manufacturing processes are too
complicated from the viewpoints of performance and characteristics
required for the color filters of an organic EL display, and an effect at

reducing the cost which is the most important subject right now is poor.

SUMMARY OF INVENTION

The invention has been achieved in consideration of the above
problems and its object is to prO\}ide a display of a type that emits light
from a second electrode side, capable of increasing contrast by suppressing
external light reflection by a wiring electrode between organic EL devices
and realizing a simplified manufacturing process and reduction in cost, and
a method of manufacturing the same.

A display according to the invention comprises: a driving panel

having, on a substrate for driving, a plurality of organic EL devices in



region. The configuration of the organic layer 14 varies in the organic EL
devices 10R, 10G and 10B. Fig. 2 enlargedly shows the configuration of the
organic layer 14 in the or ganic EL devices 10R and | OG |In each of the
organi ¢ EL devices 10R and 10G the organic layer 14 has a structure in
which a hole injection |ayer 14A, a hole transport |ayer 14B, and a

| um nescent | ayer 14C each nade of an organic material are stacked in this
order on the anode 12. The hole injeg%ion | ayer 14A and the hol e transport

| ayer 14B are used to increase efficiency of hole injection to the

| um nescent |ayer 14C. The | um nescent |ayer 14C generates |ight by passage

of curreqihiti afiF VIR SR, T2 NGOG of Fgéxﬁ@?a hef@lidsA Rimiescddisul ating
| ayer 13. In the organic EL device 10 e injection layer 14A has,

f40£1 eﬁa 3:[%’ sr( gnﬁg %&?ﬁﬁ%}/ﬁ{; &%Oyltel &% E{)t p%én@tgerﬁlﬁ{ef I\%FIBA? g)hghlthe hol e
L;SESE?”sfg?%M ﬁm?mfmh%r Sorrechf ol “%Ck“ Rpifhe %‘%c&‘ﬁteu A

14C has, r ex hkﬂlckness of about 40 m .and | Lirade of a materi al
obt ai nedaB FiSgR g@ﬁﬁml ViRg(a sonitguationoith i clmaf) &eﬁ Mwnvm urre of
4- di cyanqnet hyl ene- 6- ( di met hyl am _nostyryl)-2-net hyl - ran

the or gafilermndahlue l@ﬁe@élc%rmre thePﬁ§¥1@g$ﬁ%§q e|ta9 unaqlﬁemfd the
hole transport |ayer 14B is nmade of a material simlar to that of -11 the
or gani cogardeHlgaleyoRrs, ahd a hlagknmedriafohthindtbby stagldogi ainldagyéwol4A i s,
for exanple, about 30 nm The thickness of the hole transport |ayer 14B is,
for exar‘rﬁlltexs abbof tixOrafiltéhehleigreer fidr ahdybe bldcfihtzs byf mrintingsoel e, a

t hi ckness of about 50 nm and is nmade of 8-quinolynol alum num conpl ex

(al g). Fag.to3fdce arbrnidaigegvirewf cthet plrality iof wrghintn BIf debizeorgeni c | ayer
14 in the organic EL device 10B. In the organic EL device 10B, the organic

| ayer 14dhposéd D Hdubserdtd MhiseRlih eaﬁ&'lﬁamgl(ﬁgﬁés@ﬂ $A¥8tolfhe thige hole
transport l[ayer 14B, the |um nescent |ayer C, and an el ectron transport

| ayer 14%&%@%1@&@%@&1&%&}@Ql@i\ﬁn@ta%l al are stacked in this order on the

anode 12. The el ectron transport er 14D is used to increase efficiency

of implanting e &Ghpans of %&&ﬁgaygg@ ReIRBILy LANRIINE G i fdenfpgani o EL

devi ce 10B, the hol'e i'njection transpor ayer 14B

106 't esanplBEf pheh™ B Bl hIRIRPR pd SRR, Gp gt Sgﬁéth%fesf kg 21

t hi cknesg_.of abou nmesand th e.trans for exarrpl e,
2"t ckndeding Spbuat 6orirﬂrgarwgelr?ﬂrdexé%eéémgﬁa@w%k fitErolgs oPn8>?5rrp| LA

t hi ckness of about 15 nma d.js de .of ba%rj r0| n % ?}%d | ectron

t r anspor P YEPARKHDAEES 14 Pd’éBga PRUNGSCER glgc nd is
made of Al g. The cathode 15 has.a structure in WhICh S shovvn in Figs. 2
and 3, aag%sﬁq%eawg ghacked.cn Baegeiﬁagﬁbaht &%néh%ﬁﬁdt%%hwwes @efer ated in
t he | um nescent ¥ 14C and a transparent eI ectrode 15B transm tting

| i ght gelpsreatew pih ksideypf the sepend rOﬁ@c arming aceding perpk byr der on

t he -12
forming a red filter, a green filter, and a blue filter, and a black matrix

which is obtained by stacking at least two filters out of the red filter, the
green filter, and the blue filter on a substrate for sealing by printing;
forming an adhesive layer so as to cover the organic EL devices; and
disposing the sealing panel so as to face the second electrode side of the
driving panel and curing the adhesive layer, thereby adhering the sealing
panel and the driving panel to each other.

In the display and the method of manufacturing the display



organic layer 14. Wth-the configuration, in the driving panel 10, as shown
by the arrow of a broken line in Figs. 1 to 3, light generated in the

| um nescent | ayer 14C goes out fromthe cathode 15 side. The

sem transparent el ectrode 15A has, for exanple, a thickness of about 10 nm
and is made of an alloy (MyAg alloy) of magnesium (M) and silver (Ag). The
sem transparent electrode 15A is used to nmake |ight generated in the

| um nescent | ayer 14C refl ected between the sem transparent el ectrode 15A
and the anode 12. That is, the semtransparent el ectrode 15A and the anode
12 construct a resonance part of a resonator for resonating |ight

gener at i pgokihel WTRESFAM AR HIC crkbn! SnarALEr@ELE AR RAANJHE! the
resonator 1 n such a manner for the f'o%lovm ng reason. The li1ght genherated in
the [um ent r t] interfere n r.esonat or
acts as gﬁﬁ?ﬁ% %@}é‘f%g%sft&ﬁ@ﬁ%ﬁ mtedrf&hﬁ%hlée;a é%éﬁécér%ggﬁl% ﬁ?ﬁ}gs ﬁgﬁf band

wi dth of spectrumof |ight to be emtted.and inproving cplor purity. It is
B o pr ePETRed itk At B, P REREE WEF S IR T ghthe RlAcleRECH Ko ¢ he
seal i ng panel 20 can be a|so atienuated by th Itiple jnterference, and
the refl 9%lﬁ%£a0&rt%@xw+rﬁiaryme§mn ?ﬁth%%r%%E%nHE‘GC%vi areferR, bYoG and
10B can he reduced to be extrenely | ow by conbination with a red filter

22R, a gtheepimplet manyfamytuging prosegs the celor Apeysr endtheoblaick. mayrivhi ch wil |
be described hereinlater. Consequently, it is preferable to nake the peak
wavel enghaviog nelnﬂarnmnaavmd@amaryiambwé‘m&ntrferp ekrganie|ldndidplay cahe
spectrumof light to be emtted coincide with each other. Specifically,
when a pbafensdd 4t loof castf | ection |ight reflected by the anode 12 and the
sem transparent -13 electrode 15A is ~(rad), optical distance between the
anode 12 and t l@theeMahdafapeieentiobfdcest rfegdturkbAand ladvandagdie dfeake

wavel ength of the spectrumof light to be emtted fromthe cathode 15 side
s ~, PhRkAtBAIWL AhSedlhbfaful i HbADGS folRAingfdetsrifAbAat ion 1. In
practice, it is preferably to select the optical distance L so as to becone
t he positive mninumval ue satisfying Equation 1. In Equation 1, it is
sufficient to use a unit common to L and ~,. As an exanpl e, nanoneter (nm

is used i ¥ &S an integer) ...... Equation 1
The trangggﬁgﬁ?ggpggﬁggy%B%ﬁsﬁys%ﬁ{%\?ggduce el ectrical resistance of
the sem transpas.ent, el ectrode 15A and i.s de of -a conducti ve.materi al
avi ng Sut 11c IE fr SnenerAReEiar (i eraDenre egniBuitRat Rt Bl | P
| um nescent layer 14C. A preferabl.e, exanple of the material of the
transpar%‘f‘?f’r‘gpégf’r‘aoéﬁstﬁ%ﬁ?cﬁme?n&?ﬁsbﬁﬁ'd‘r’]‘lé"btﬁ?%i ning indium zinc (Zn), and
oxygen for the _reason that even when a.filmis forned of the conmpound at a
room t enper at utdg- £31% a0 eHargesheross Sestion shawine the gp .ral-t’}%’f%gg‘bl y, the
t hi ckness of ,the transparent. el ectrode 15B is, for exanple, about 200 nm As
shown i rengagic KL deyicesmsthedisplayallusprated goigi bned on the side of the
cat hode 15 of the driving panel 10 and has_a substrate 21 for sealing the
organi ¢ EL devifdgs3 19Rrn erdargegnerosose¢tigeshewing the configunadinef amyer 30.
The substrate 21 for sealing is nade of a material such as gl ass
transpartmgtinichLi@mcegielnd'xeagisnlatyyilhsm'a:tegénifﬁgEL devi ces 10R, 10G and
-14 10B. On the substrate 21 for sealing, for exanple, as color filters,
the red filter FigR4 igreepharf vidvese@z Granda klrivdnfgipdrel s2@Bshewing thé ack nat e
i x 23 are provided, through which light generated by the organic EL devices
10R,  10Gonfizthrd£16n 996d,qtreeANSNABLEA 220110 tRx esphay illuahhtodeinl Bigt ed by the
organi ¢ EL devices 10R, 10G and 10B and wiring el ectrodes and the |ike
(not shoyn) provided between the devices, thereby inproving the contrast.
The red, green, and blue filters 22R, 22G and 22B and the black matrix 23
may be provi degy f i ; : eal,i but

y be p Q0 50X B0 hREaSIARSyiBly ARG FUSIIcoRs Tholihe Se@kE

preferably provided on the side of the driving pane e reason that

the red, e Lt 22B. trix 23
are not Vggélges{eh(f ?‘%{j’t%ggguﬁdb gctghgn%l%gilasnag‘?tﬁ%tg e%} Eﬁ%agﬁgvggﬁgé?ﬁ | ayer
30. The rﬁg he%ﬁ and blue filters 22R, 22G and 22B are disposed in
order cof seﬁ\g & ﬁr‘to the organic EL devices 10R, 10G and 10B,

pespectivel Y. Big. > A 8 e ™ M SSELIY AL fed e Tl



22R, green filter 22G and blue filter 22B seen fromthe side of the
driving panel 10. In Fig. 4, to facilitate identification of the red,
green, and blue filters 22R, 22G and 22B, the red, green, and blue filters
22R, 22G, and 22B are nmarked with characters of "R', "G', and "B",
respectively. The red, green, and blue filters 22R 22G and 22B are forned
by printing in positions facing the organic EL devices 10R, 10G and 10B,
respectively. The red, green, and bl u_g_fi lters 22R, 22G and 22B each

havi ng a rectangul ar shape are disposéd in a delta shape. Each of the red,
green, and blue filters 22R, 22G and 22B is nade of a rein mxed with a

-15 pi gﬁ%nu@ctﬁﬁh@%%%a@g&ﬁggg%te& %F{I%gflin Bf(?é}%ﬂfiptrz)@é%%@s.i n the

wavel en range 1 n-red, ue as target color 1s adjusted to be

hi gh, and the |ight ansmidd ance in_ the.. en vel e h s justed to be
| ow. Al ong the ggg%e?‘é %?éllr}r% %réd?wa? ésgﬁylgéndghgﬁggf% I?’? é?esssszaglwgéé and
22B, the ﬂgg%AnatcH; 23 is provided. The black matrix 23 has a structure
that, as i %s. 1 and 5, at least two filers of the red, green, and
blue filters 22R, 22% and 22B are stacked by printing, and js forned in
the position fa@il&‘b $Acand & rareegfiosh SSELIPRL SHOYARE A EEOWi}@i‘QWRR 10G
and 10B. The adhesive |ayer 30 covers the whole face of the side on which

t he organfigsElAdmd €8s 10R, 10G and 10B are provided of the driving panel
10 as shown in Fig. 1, thereby nore effectively preventing corrosion and
breakage of the FRiggams a fthndeewsesnfddin theGidenfl alddvingheared shsimiag | ayer 30
does not have to be always provided for the whole surface of the driving
panel 10 thetconfigubatiph @firddd gseergaridbheyviltend in aadisplalyea@ogdimigctobh. devi ces
10R, 10G and 10B. The adhesive layer 30 is nade of) for exanple, an

ul travi ol Reordeitddigehb ofPthainheitigiset ti ng resin. The di splay can be
manuf actured as follows) for exanple. Figs. 6A and 6B to Figs. 8A and 8B

show the net hod Fq%s.nﬁwfa%at mr’srb&etah?m& YR arda Qe sbiod! QrRpingsSa First,
as shown in Fig. 6A, for exanple, the red filter 22R nmade of the

above- de ' t eyl IS me e t: f.ar alyi made of

t he abovzsﬁé{é{%%gd%%%ﬂgﬁ’ a%lre%gl’ p%?‘ﬁtrl?lhg gﬁ%g#&?‘%ﬁéﬁ tlﬁe ng'elgngg?l ter 22G
is formed - 16 printi At this tine, by overlapping the peripher al
portion ovt%%haé’preéc}mglﬁletaglrl%g}ﬁﬁ'and that of the green filter 22G the bl ack

matrix 23 is fo d. t he,printin t hod,. for exanpl e rayure process
which is convenﬁ{g%allﬁ?/\ p%?‘iiorl d nrﬁgnaﬁfb?wgd.sﬁ%%gx%f?cglﬁ%é?df i%fst, the
material of the red filter, 22R or n filter. . 22G is .unifor applied on
T hot - shduAnBaH S fig thaapd, gheer gpft BEe Blteesibitzted Mot IRA8 on “wht o
the pattern of the red filter 22R or green filter 22Gis formed to transfer
the mat eriOB 1pprderofnrgeasspser 22R or green filter 22G onto the plate.
Finally, the material of the red filter 22R or green filter 22G s
transferred to &he 324sta gressogection shewing theepaigueation of s digpden in Fig.
6B, the blue filter 22B is forned on the substrate 21 for sealing by

pri nti ng.aceerdihgdo i thard pynbediknagt ofitheuniepitional portion of the blue filter
22B and the peripheral portions of the red and green filters 22R and 22G
over |l apped with each other, the black matrix 23 as shown in Fig. 4 is

formed. In such a manner, the sealing panel 20 is fabricated. As shown in
Fig. 7A, DETAk&»DESCRIPTEODUOF THIEPREFERRED EMBODIMENTS

Embodiments of the invention will be described in detail
hereinbelow with reference to the drawings.
[First Embodiment]

Fig. 1 shows a sectional structure of a display according to a first
embodiment of the invention. The display is used as an organic EL color

display of a very thin type. In the display, for example, a driving panel 10



made of the above-described material, a plurality of anodes 12 nmade of the
above-described material are forned by, for exanple, DC sputtering.
Subsequently, on the anode 12, the insulating layer 13 is fornmed with the
above-descri bed thickness by, for exanple, CVD (Chem cal Vapor Deposition).
A portion corresponding to the |lum nescent region is selectively renoved by
using) for exanple, lithography technique to thereby formthe aperture 13A
-17 Subsequently, as shown in Fig. 7B, by using a not-shown area nmask, the
hol e injection |ayer 14A, hole transport |ayer 14B, |um nescent |ayer 14C,
and el ectron transport |ayer 14D each having the above-descri bed thickness

and rmade ag.fd 4 Q@alﬂﬁgﬁﬁgm bLd @gsé)gg%(f E{) %E t@rf@ceséﬂl’ﬂg& lelan¥ 1%1%%”@&9%%

correfpon ing tot aperture 1. ellnsultln ayer f Y, o o h
or gani ¢ ERARRH Bt Hefb sebeh Mgy Wifh o BN S A PCRY s erkBRR 0o

according to each of th ani ¢ EL,devi ces, 10R nd.10B. Since it is
G T 1 cul o gBitoR AR 1thJaF EXHPPIC A SHPECRLS &5 TohAFWPE DAt e t ur e
13A, the whol e aperture é%é Ha}cov?red and t he Hgie s.can ge deposited so
as to be?® nshangveaterietich ap alags ft PpfANY ayéce hQH emithig ayer 13.
After formng the organic | ayer 14, by using a not-shown area mask, the
seni t r angpddight, ancengapde EIs devitoei HY temeittingaregasighthand Ahckgesic and nade
of the above-described material is fornmed by, for exanple, evaporation.
After th#l devicehH)B emittiagdgaedightebrc pradded 5 ordyr ugiangdthx aame area
mask as that used for the sem -transparent el ectrode 15A, the transparent
el ectrodevidd® i s forned by, for exanple, DC sputtering. Finally, the
organi ¢ EL devices 10R, 10G and 10B are covered with the protective |ayer
16 made of, forEgskR@ptRe otfenialOl dediee NORSd 0MtaTd BB Hdy §¥educéursBnner,
the driving panel 10 is fornmed. After formng the sealing panel 20 and the

driving paR@ichOforakatiPeNahddde 184s at fAitstdlé@rede, W HsullEnp 8@ ¢ EL
devices 10R, 10G and 10B are fornmed of the substrate 11 for driving is

curi ng rag) ahdFeRRETREE 1 a4 SEDITITRCR sPhond BlooARRAE ST 1 or
coroon pit TR one R PG IRRE, PG RBRCER e 0CR 10% 0
0 bet wedfe R L0GReBuB R Ehp BaRRESVRIEF e b kool Rt gtr ) Tt or
Che seal ity eRamate o asgRe e XSV R T krolt i dhvero 161 1o esa 8™

preferable to prevent r bubbles and the |like frome ring the adhesive
| ayer 30P”§(?6’§e‘&t‘f§ﬁ‘t°l“y°?fl RPISHHES Andy oxRgenrgto ftgF O&%Wﬁln]éﬁ ‘ierch‘?e]é? ng panel
20 before the adhesive layer 30 is cured, the relative positions of the
seal i ng pAKerndolhd the driving panel 10 are aligned. That is, the organic
EL devices 10R,_10G and 10B are aligned with the red, green, and blue
filters 22R 27Ehe amede2k® hassfoecmianenlp, ashicknesstinnthe stack alirestione | ayer
30 is not cured yet, and the sealing panel 20 and the driving panel 10 can
be nmoved(hakathelewt sirplyh calléd thivknebsuof abewth 800 modsandnisinmadd ¢f aby
irradiating the adhesive layer 30 with ultraviolet rays or heating the
adhesi vemegksudDas platipnmo@tyrguld €Au), esitver §Ag), ehrdne (Edhesituagstayer 30 is
cured to thereby adhere the driving panel 10 and the sealing panel 20 to
each ot h¢W) oBwnt 41800608y of tige Bies@lsay shown in Figs. 1 to 5 is conpleted.
In the display fabricated in such a manner) when a predeterm ned voltage is

appl i ed bet Wee”l‘ﬁ@*inﬁil‘&@ﬁlgl?ay%gdlé e used R9GR st ikdilhfiDh BeiwReaS®@ to the
| um nescent |ayer 14C, and hol es and el ectrons are reconbi ned, thereby

general ' fodd 981 aRA BCcd tHoRE AF Gned BN IADRAGES of tholfurh R¥SEenk?C 1 dE-

The light 1s nulti-reflected between t anode 1 e sem transparent
ar con, _areP o in e @RebE BtIsb e 3806 Hnd PR MELAUAD Rl
panel 20 kePSr oURbE WAL AE AgeF 38 Do du o inplen A SRS o 99, *ang' "
eal i ng PHndt TS & urla baeTna I s oras TEVEL YR FOTH) GBATESEL
devices 10R, 10G and 10B and the wiring el ectrodes positioned between the

devices and emtted fromthe sealing panel 20. Thus, contrast is inproved.
In the enbodi nent, the resonator having the resonance portion



constructed by the sem transparent el ectrode 15A and the anode 12 is
constructed in each of the organic EL devices 10R, 10G and 10B.
Consequently, by multiple interference, the half band wi dth of the spectrum
of light to be emtted decreases, color purity is inproved, external [|ight
attenuates, and the reflectance of the external light is reduced by the
conbi nation of the red, green, and blue filters 22R, 22G and 22B. Thus,
contrast can be further inproved. A(;g&_rdi ng to the enbodi mrent as descri bed
above, the red, green, and blue filters 22R, 22G and 22B are forned by

printing on the substrate 21 for sealing, and the black matrix 23 is forned

by overl I . . rdgzﬁl% I ] e filters
22R, 22(?‘9 %h)gg%%%i:‘gﬁéeef(&q%@%tqlgée%%ﬁgl@yé%éﬁi%rn m n t?ﬁggg}lpﬁiq?sn%hgrocess
once for%"flcﬁ‘ of the red, green, and blue filters 22R, 22G and 22B (total
three tines), the red, -20 green, and blue filters 22R, 22G and 22B can
be formed and, .§i mul taneously). the black mate ix 23 can be al so fornmed. The
bl ack mat i x 2P AL o oA R TP G 4o YdEh 5 B SRR i s
true that, .as ¢ ared wth the _conventiong| thin filmfilter having the

st ruct ur@evasesa 1R 400apad WﬁchFéﬁmz &R r(gﬁali’néﬂ%‘ﬁ& e gonfigugation of | m of

bl ack, the black matrix 23 has | ower _shape precision and | ower optical

densi ty Wienexgamic lavent 14vp thel ensansutilofleyicas 19Reand MM blneaeh of

over | apped. However, in the organic EL display having no backlight and no
li qui d cthestianie¥dndevieedh188kamditlOGy the onganit layer dd has apagatctupseudo

bl ack is sufficient to prevent external light reflection by the wiring

el ectroda bafivieen Hohe idfpctioaslanrd 140, apheleetianeporniayeet 14Bhandeach of the
organi ¢ EL devices 10R, 10G and 10B has the resonator including the

r esonancmpidlebeditayéti t1E€E Y hhde 5£h bigdgiRanefirifl Aetstadedliz/tmgad the
anode 12, by causing nultiple interference with the |ight generated in the

| uni nescg@br ba%dle akfbdedi¥ AhORORAN|LIONABFEAIA 4R B help tRaképgt Of a

narrow band filter, the half band width of "the spectrumof light to be

em tted 1%?81- bgsReG. a%%@gl ‘wdirﬁdﬂeﬁ’ée péiﬁbfelﬁcga%fbgole”%ge‘éﬁ%fl Ryriher. the
I ght r e g panel 2 e als

ext er nal I ncr dent omt sealI'n can o attenuated by

t he mul tyi.pl:e i r nce~ Sawth I a [ light in the
o gant ¢ Mt I GEE"h0 Sk RlmliEel Al 18FARA8 BinkE Ml DOV (0 1)
combination with the red reen, and blue.filters 22R, 22 an 2B. Thus,
Che conmarsath il guent in RaSERn Sreshonfipeth T ARmrure AR HRED oy
accordin ti) a second .enbodi ment of the invention will now be descri bed.
The di spPg}ating jayer as that described with reference to Figs. 1 to 3 in

the first enbodi nent excepi _that the red, een, and blue filJters 22R) 22G
and 22B are di gﬁcr}g‘éd’rgﬁnﬁﬁl'dg‘s"l(é‘sl@o% h%lreljiné‘?c%’.n layer dridy Bas,fpe same
reference nuneral is designated to the same conponent and its detailed
descri pta%empel | fot thickpeprated. absuthe3Bi spimy, ande dvd, mgdeenofand bl ue
filters 22R, 22G and 22B are fornmed in stripes by printing. The bl ack
matrix 28414 pigfdimethyiphepaylphroylsaigiolamhanydamine SMIDATRL).di Ther ent
colors and is also provided at predetermned intervals in the stripes of
each collmle tvindparhéayponi4ldlrast fonexamsplehavihidness oflabenbB0enmomyd and short
dash line in Fig. 9, a pixel 25 is fornmed by the neighboring red, green,
and bl udsfi histes IR, bR anghiRA)-Nophengllbéyzidase sHaviNPD). t he Thoss
section of Fig. 10B, for exanple, the filter 22B of blue as a conpl enentary

col or ofjubtilebder@vayéni dCoRad, for bRambld, taethidRivesst dfedtne 40hi a8d e bl ack
matrix 23. Simlarly, although not shown in the cross section, the filter

22R of r,RgJ8Sfda CRIRSFE Bb&diYied ObP mBing &g lirtclim Sluflid uD cbﬁﬁ)l&E een
filter 22G and the filter 22G of” green containing yellow as a

conpl errqﬁth?t)ry col or v&iftlébl ue is ayerlaid ogé he bl ue,fi, ﬁe{ e228. The display

having the'red filter 22R greenofilter 2 and bl ue r 22B as shown

rot. daichAfloRR RRRYe AL R A 30Tty By e iy WS RO s &
21 for sealing Irl%ythgrdrgghpcgELTcs]eevigeaab&E Qaa; o}" rt‘l?e rh%?e injection layer 14A

and the hole transport layer 14B is made of a material similar to that of




-22 filter 22R includes, for exanple, an el ongated projected portion 22R1
which is overlaid on the neighboring green filter 22G to formthe bl ack
matri x 23. Subsequently, as shown in Fig. 11B, the green filter 22Gis
formed by printing, so that the projected portion 22R1 of the red filter
22R and the stripe of the green filter 22G are overl apped with each other,
thereby formng the black matrix 23. In a manner simlar to the red filter
22R, the green filter 22G al so includes a projected portion 22G1L which is
overlaid on the neighboring blue filddr 22B to formthe black matrix 23.
Finally, as shown in Fig. 10A, the blue filter 22B is fornmed by printing.

The blue,filter .2 | so i ud KOj ect rtion 22B1.which, is

over | ai dﬂt?nmfg?éu?ﬁ‘ g]eﬁcgr{%l? fﬁe %B&lﬁl{eﬁ% Oglcégg%oi%tl?JF%l%.laY% iﬁ}i‘:‘h a
manner, the red, green, and blue fjlters 22R, G ,and, 22B are forned and,
si mul tan’e“’oggT gxapyple ,pbowt qflpmy %lélecﬁﬁ(’]ﬁ’ée%soﬁﬁz)ﬁéq é&fe J3NSPoYtolaviedy t he
seal i ng panel 20, as descrjbed in the first enbodinent, the driving panel
i0 is fotéBds, dowiexampleapbergt ganam. 2 hendmmpresgent ilayprpddel hap fore adher ed
to each other with the adhesive |ayer 30 in between. According to the
enbodi neexamplesra thicknrssod sbowh 80am lrardrisdnade o€ 8;quanelypblialuymimens 22R,
22G, and 22B are disposed in stripes, by overlapping two filters out of the
red, greemmphlaxdabjue filters 22R 22G and 22B, the black matrix 23 can be
formed. In a manner simlar to the first enbodinment, the red, green, and
blue filters 22Rg. 336 ammenlazgéd aiav boche dorfiguratidilbf eieorsainyg ldyee bl ack
matrix 23 can be also fornmed only by the printing process of three tines.

Thereforeq iy tBE‘%rghﬁm EITARC1OB. Ndn the oghAe T, debfee’ €0B, Gheen, and
blue filters 22R, 22G and 22B, and black matrix 23 which are necessary for
the or gan.G; S Wf L eile f @ e anpeteristics
R o S e R G S

roj ecte oLt , I a i.f cannot

b "excpect o iiigPee ier AR i hofiiteddl? A0F; ARATLEAY, BRAGcebh, ©

be expec ain pe preéc
' [ 2 22G1 d.22B1 sufficien f i qn. t he bl ack
Tt x 2FoPaPoy ek, o8tk apad Of Afrrert BCAEBAL By PRERAATEMEl ect r ode

bet ween the deviges. Stri pesi ti on alignnent t wee e projected

por {1 onsoBBRIoNo gt angdy 330h ey cltettyt SEeb ey gr A dbgs hHERe Do
22B, and, 22R nei ghbori n%,to the projected por ifns,ZZRl, éngl d 22B1 is
not requiticEeRs 1ency 9T gmplanting e qnép‘Bé‘dté% wnineseent yred4bue to some
deviations, it is not feared that an_adverse influence is exerted to the
external |ight Inethecengagic Bledevice A9B: the diokminyection layesdidAangdithens,
(Third Enbodi nent] Fig. 12 shows a display according to a third enbodi nent
of the ihelenttamspornthiaysirs ptByares made §grma%@§‘141ﬁaf!m¥i ctq these of tthe fir st
enbodi ment except that an antireflection film24 is provided on the surface
opposi t eotgantihdlddeviceg IRheindl 000f respectivielyt.r daflke hold transpatt lyerThe sane
conponent is designated by the same reference nuneral and its detail ed
descri pt 14A had, fonekahmple epahickhesd od ahotiit r30 hec aindntHel hobe2banspersed t o
prevent surface reflection of external light in the substrate 21 for

seal i ng. ldyerti¥B hasefomxaenpleea thickness of about 30 nm. The luminescent

layer 14C has, for example, a thickness of about 15 nm and is made of
bathocuproin (BCP). The electron transport layer 14D has, for example, a
thickness of about 30 nm and is made of Alq.

The cathode 15 has a structure in which, as shown in Figs. 2 and 3,
a semi-transparent electrode 15A half-transmitting light generated in the
luminescent layer 14C and a transparent electrode 15B transmitting light

generated in the luminescent layer 14C are stacked in this order on the



-24- substrate 21 for sealing is nmade of) for exanple, glass, its surface
reflectivity is about 4% When external light reflection in the display is
suppressed by the red, green, and blue filters 22R 22G and 22B, the bl ack
matrix 23, and the like) the surface reflection in the substrate 21 for

seal ing cannot be ignored. The antireflection film24 is preferably
constructed by, for exanple, a thin filmfilter in which silicon oxide
(Si02)) titanium oxide (Ti02) or niobium oxide (Nb2Cs) are stacked.
Alternately, the antireflection fil mlza may be formed by adhering an AR
(Anti Reflection) filmon the surface of the substrate 21 for sealing. As

descri bed_above, _accprdi t o,t he enbodinent., in addi.tion t e effects
descri bearga}‘plf:hlélyﬂr@{' e%g itrl?gnf?nﬁ ag}?tni’ 'S F@%t rgwn]gi Pﬁ?‘%;lps aﬁr ovi ded
for the substrate 21 for sealing. ,Conseqguent the, surface refl ection of
ot or nal SHOBROHIHS fer oL o uobSp AT 61 1 2afieht rbiied il 1 ho

contrast can be further ipnproved. Al though the_ invention has been descri bed
by the fbrBiReSionE S Ineees eHdromidgisaghode 1pside i nited to the foregoing
enbodi nents but_ can be variously nodified. For exanple, although the

confi gurati ons The samidirgasparent elpojrades1adhas] for, examapleoB thickndssen

descri bed concretely in the foregoing enbodi nents, all of the |ayers such
as the i nfabaut g hmyand 18 made phant alop ibfgdg albpcof ndenesBmdMgt have to
be provided. On the contrary, the other |ayers may be further provided.

Al t houghahfsilvey €Ag).oNMThée Bedé-t eppipagenBblrotrode tlIf4 BagRdwWoemake Hight

sem transparent el ectrode 15A is not provided, as described also in the

-25 for eg@hmt@dr‘oqai ERY S luirfinésee AT qazélef quap| gefletéd O\WelRebh® thesonat or
havi ng the resonance part constructed by the sem transparent el ectrode 15A

and the Qélxﬁg@rélzgsga&‘énf hgletBRR8N 15At ahde theT hp6dd Viidy OfRXt §Enahel 19Nt in
the organic EL devi ces 10R 10G and 10B can be suppressed and the contrast

can be 1 Yther [ JRLONE Lo dFHANT5A b BMORGAE 18] GRlRlRS] LadRoset as an

anode, an ectrode’ i's set as a cat I'n the Toregol ng

enbodi nmen he fir electrode,. . et as. t hode and the second

ol ect r oabeagt Beresopilor IR AT RR gt EherBind, AR MORTGAEet I om e
anode si and.the anade takes, th ormof a semtransparent,.electrode or
Fr anspar OAC- oREit PERfBrahls toarerair: the PROMQF 1D ABOUTeor Shohy

changi ng e materials he organic layer 14, red, green, and blue |ight
is em tt@éﬂ’wllh‘g TeAGMt i ﬁie i‘&ﬁtS@n%%tﬁdéﬁﬁﬁpéﬂmtl%e%eﬁ E%Meéyl Fayi&fer at i ng
the |ight b%/_ conbi ni ng col or, changi ng nedi uns (CCM . or, conbi ni ng col or
filters. Mmuitiple intesfarapce mmd; be Fesonsdonrchmparaking ohp naerqy bandy

accordi n? to the invention, the red, green, and blue filters are formed by
pri nti nghitiee, bhenebysdeargpsing) ther bafubangd widsh of speghraiam of dightotaideri | ters
are overl apped with each other by printing, thereby form ng the bl ack

mat ri x semikted ;arndidmprheing coldarpuritygi dh isfalsh @refegablecloEl theereases.
Therefore, by the sinple manufacturing process, the color filters and the
bl ack nmathdtx thewixterrpdr lightranciEené cieematlye aedlingf paméleR0 daor behalsor gani ¢ EL

di splay can be fornmed at |ow cost. In the display according to an aspect of
t he i nveattefanatdddyatiié nmehltgslei @neffetenices apdovhel eeflentahbe of uhatbadle for

seal ing. Thus, the
light in the organic EL devices 10R, 10G, and 10B can be reduced to be
extremely low by combination with a red filter 22R, a green filter 22G, and
a blue filter 22B (refer to Fig. 1) which will be described hereinlater.
Consequently, it is preferable to make the peak wavelength of the
narrow-band filter and the peak wavelength of the spectrum of light to be

emitted coincide with each other. Specifically, when a phase shift of

reflection light reflected by the anode 12 and the semi-transparent



--26 surface reflectance of external light in the substrate for sealing can
be reduced, and contrast can be further inproved. In the display according
to anot her aspect of the invention, the resonance portion of the resonator
is constructed by the semtransparent el ectrode and the first el ectrode.
Consequently, nultiple interference of |ight generated in the | um nescent

| ayer is caused to make the resonance portion act as a kind of a

narrow band filter, thereby enabling éhe hal f band wi dth of the spectrum of
light to be enitted decreases and ena ling color purity to be inproved. In
addition, external light entered fromthe sealing panel can be attenuated

by the miciBhe 194 ST granneopAnd HSaHe! heghanrshal Ak 98t gpaa font in
é g Q% Peguce faO e ? e

t he organiC devr ce C ex rerre ow by ¢onbi nati on
with the color filters J tra fur i oed vi ously
Ty oGRRESARE S SiToa dRA f Tndnd E5s Aealn N & g5 bi'e 1
the light of the ove teachin is therefore t be understood t hat

Wit hin t%%@&ﬁe"fggghhéoi)ﬁ &ged rfilet‘i?é prlo dbt sige ey Breterabdy.i ced

ot herwi se than as_specifijcall descri bed. . -27 CLAIMS 1. A display

conpri si g optiegl; @isgegnq@ahaat B Aeuadiprals ulba praetace; o igipreferaplydopl urality

of organic EL devices in which a first electrode, one or nore organic

| ayer s iselectdtheyoptitalniliséanenl. scagerto heedme thecpositivk ovinioagemayalue
sequentially stacked, and for getting |ight generated in the | um nescent

| ayer ougsatidfyingeEgudéeioafl.t hin Equatidnd, écis adicend ta wweal unt @ammonhavi ng a
configuration in which ared filter, a green filter, and a blue filter each

f or med bobpraﬂuxngAsena@:éxﬁpteaeanbbﬁtéﬂ i) id veodfasoit@amG, EL devi ces, and a
bl ack matrix obtained by stacking at |least two filters out of the red

filter, the green filter, and the blue filter by printing so as to face a
boundary region of the pIuraIity of organic EL devices are di sposed on a

substrate ¢ Q,?M ng, Ejfﬁda’p%t%g ldi sposed so fce the second
0

el ectrode sr t he rving p 2. A'di'sp ay according to claim1,
wherein the drrvrng panel and the sealing paneI are adhered to each other
with an adhesive |layer made of an ultraviolet curing resin or thernosetting
resin in betweegp. 3 ay.a di to claim,l or wherei.n .t he red,
green, and bl ugﬂf‘i I Prgf@p%‘%‘tt i?ee‘% ‘% %rl‘& uee Jooe 888‘3 oﬁleefﬁécasli de of
the driving panel pf the substrate f e g A di.spl ay, acgording to
Cl'ai m 1 TOpeAngs . tbien b traghareRt rplecede Y154 and™iSP e 6%

conductive material having sufficient transmittance with respect to light
generated in the luminescent layer 14C. A preferable example of the
material of the transparent electrode 15B is a compound containing indium,
zinc (Zn), and oxygen for the reason that even when a film is formed of the
compound at a room temperature, excellent conductivity can be obtained.
Preferably, the thickness of the transparent electrode 15B is, for example,
about 200 nm.

As shown in Fig. 1, the sealing panel 20 is positioned on the side of
the cathode 15 of the driving panel 10 and has a substrate 21 for sealing
the organic EL devices 10R, 10G, and 10B together with the adhesive layer
30. The substrate 21 for sealing is made of a material such as glass

transparent to light generated by the organic EL devices 10R, 10G, and



- 28 obtained by overlapping two colors which are conplenentary colors to
each other out of the red, green, and blue filters. 5. A display according
to any one of the preceding clains, wherein each of the red, green, and
blue filters is formed in a strip shape by printing, and includes a
projected portion which is overlaid on the stripe of a neighboring col our
filter, thereby formng the black matrix. 6. A display according to any one
of the preceding clains, wherein the sealing panel has an antireflection
filmprovided on the si de opposite tbthe driving panel of the substrate
for sealing. 7. A display according to any one of the preceding clains,

e 11 al08ar Ot UG 1L G 87 3 LNEn r e R S8 AT Ry ChER o

semtran par el ectr rst electro truct a resonance
porti on 32&85%&%#‘ tﬁé#%%ﬁ‘;bluﬁﬂt%zﬁ g B gaeizg% Btk 23 are
| um nescent dﬁrz(iiyer 8. A display accordl‘gg)to claine 1 or 7, wherein when a

phase sHiovidsd, rtroegh ivorichi ight genexadeddibyhe wsganicsELedevieend8Rand t he
sem transparent el ectrode is ~, optical distance between the first
el ect r odD@Gnantd ht0B egvies reartspad evhich| alotorbdextesndl, light reflpdal hyatké engt h of
spectrumof light to be emtted fromthe side of the second el ectrode is
7~, the oghnimEldidstiess @0R, 106, lands 16Bpasd twivimgnelectrodey andethealiksf yi ng
foll ow ng Equation. 2L/~ + ~/2~c = q (q is an integer) 9. A method of
manuf act(aobt BHownd pse¥id¥d beowden chddetibes, TheRsbyoimproving the contrast.
The red, green, and blue filters 22R, 22G, and 22B and the black
matrix 23 may be provided on any of the sides of the substrate 21 for
sealing but preferably provided on the side of the driving panel 10 for the
reason that the red, green, and blue filters 22R, 22G, and 22B and the
black matrix 23 are not exposed to the surface and can be protected by the
adhesive layer 30. The red, green, and blue filters 22R, 22@G, and 22B are
disposed in order corresponding to the organic EL devices 10R, 10G, and
10B, respectively.
Fig. 4 is a plan view showing the configuration of the red filter
22R, green filter 22G, and blue filter 22B seen from the side of the driving
panel 10. In Fig. 4, to facilitate identification of the red, green, and blue
filters 22R, 22G, and 22B, the red, green, and blue filters 22R, 22@G, and
22B are marked with characters of “R”, “G”, and “B”, respectively.
The red, green, and blue filters 22R, 22G, and 22B are formed by
printing in positions facing the organic EL devices 10R, 10G, and 10B,
respectively. The red, green, and blue filters 22R, 22G, and 22B each

having a rectangular shape are disposed in a delta shape. Each of the red,

green, and blue filters 22R, 22G, and 22B is made of a rein mixed with a



formng a driving panel having, on a substrate for driving, a plurality of
organic EL devices in which a first electrode, one or nore organic |ayers
i ncluding a |lum nescent |ayer, and a second el ectrode are sequentially
stacked, and for getting |ight generated in the |um nescent |ayer out of
the side of the second el ectrode formng a sealing panel by formng a red
filter, a green filter, and a blue filter, and a black matrix which is
obtai ned by stacking at |east two fLI%ers out of the red filter, the green
filter, and the blue filter on a subdPrate for sealing by printing form ng
an adhesive |layer so as to cover the organic EL devices and di sposing the

seal N9, pAAELy0 a8 QelbGfet b igRRnd hecurale hdsatabhe i gkng pane

and curi e adhesi ve ere e sSeal1 ng panel” and the

driving pane] to each other, 10. A ngethod of manufacturi | spl ay

accor oy ng Aveleneah FRgRe thatit #tPsm o P SRR o PR LR p el taR ™ he

bl ack majrix are provi ded on .the side,of the driving panel of the substrate
for seal Mg apf the fight amsmitianss 48 heiof elaweivgﬁnggh&egmﬁ%t@ eclaim 9
or 10 -30 wherein the black matrix is formed by overlapping two col ors
whi ch ar@%orrpl enentary colors to each other out of the red, green, and

blue filters.
Along the borders of the red, green, and blue filters 22R, 22G, and

22B, the black matrix 23 is provided. The black matrix 23 has a structure
that, as shown in Figs. 1 and 5, at least two filers of the red, green, and
blue filters 22R, 22G, and 22B are stacked by printing, and is formed in the
position facing the border region of the organic EL devices 10R, 10G, and
10B.

The adhesive layer 30 covers the whole face of the side on which
the organic EL devices 10R, 10G, and 10B are provided of the driving panel
10 as shown in Fig. 1, thereby more effectively preventing corrosion and
breakage of the organic EL. devices 10R, 10G, and 10B. The adhesive
layer 30 does not have to be always provided for the whole surface of the
driving panel 10 but may be provided so as to cover at least the organic EL
devices 10R, 10G, and 10B. The adhesive layer 30 is made of, for example,
an ultraviolet curing resin or a thermosetting resin.

The display can be manufactured as follows, for example.

Figs. 6A and 6B to Figs. 8A and 8B show the method of
manufacturing the display in order of processes. First, as shown in Fig.
6A, for example, the red filter 22R made of the above-described material is
formed on the substrate 21 for sealing made of the above-described

material by printing and, further, the green filter 22G is formed by



12. A method of manufacturing a display according to claim9 or 10 wherein
the step of formng the sealing panel includes the steps of: formng the
red filter in a stripe shape having a projected portion by printing form ng
the green filter in a stripe shape having a projected portion by printing
and overl apping the projected portion of the red filter with the stripe of
the green filter, thereby formng the black matrix and form ng the bl ue
filter in a stripe shape having a pr jpected portion by printing, formng
the black matrix by overlapping the 3 oj ected portion of the green filter
with the stripe of the blue filter, and form ng the black matrix by
over |l apping.the pg.oject i { he. bl ue .fi r riype of the
red fil tB{r}%tT%i' At(tn%}?%o@gloef%ﬁéﬁ {’%ﬁ"% t}pe Bgu h}ahﬁ #gé’?‘d?’ﬂ%éé‘ gn one of
t he cl ai 910 12, rei,n the sealin a an  ant eflectl nfllmon
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Subsequently, as shown in Fig. 6B, the blue filter 22B is formed on
the substrate 21 for sealing by printing. At this time, by making the
peripheral portion of the blue filter 22B and the peripheral portions of the
red and green filters 22R and 22G overlapped with each other, the black
matrix 23 as shown in Fig. 4 is formed. In such a manner, the sealing
panel 20 is fabricated.

As shown in Fig. 7A, for example, on the substrate 11 for driving
made of the above-described material, a plurality of anodes 12 made of the
above-described material are formed by, for example, DC sputtering.
Subéequently, on the anode 12, the insulating layer 13 is formed with the
above-described thickness by, for example, CVD (Chemical Vapor
Deposition). A portion corresponding to the luminescent region is

selectively removed by using, for example, lithography technique to thereby

form the aperture 13A.
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Subsequently, as shown in Fig. 7B, by using a not-shown area
mask, the hole injection layer 14A, hole transport layer 14B, luminescent
layer 14C, and electron transport layer 14D each having the
above-described thickness and made of the above-described material are
sequentially formed corresponding to the aperture 13A of the insulting
layer 13 by, for example, evaporation. At this time, the layers are formed
for each of the organic EL devices 10R, 10G, and 10B while changing the
area mask used according to each of the organic EL devices 10R, 10G, and
10B. Since it is difficult to deposit the layers with high precision only in
the aperture 13A, the whole aperture 13A is covered and the layers can be
deposited so as to be slightly overlapped with the periphery of the
insulating layer 13. After forming the organic layer 14, by using a
not-shown area mask, the semi-transparent electrode 15A having the
above-described thickness and made of the above-described material is
formed by, for example, evaporation. After that, on the semi-transparent
electrode 15A, by using the same area mask as that used for the
semi-transparent electrode 15A, the transparent electrode 15B is formed by,
for example, DC sputtering. Finally, the organic EL devices 10R, 10G,
and 10B are covered with the protective layer 16 made of, for example, the
above-described material. In such a manner, the driving panel 10 is
formed.

After forming the sealing panel 20 and the driving panel 10, as
shown in Fig. 8A, the side on which the organic EL devices 10R, 10G, and

10B are formed of the substrate 11 for driving is coated with the adhesive
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layer 30 made of, for example, ultraviolet curing resin or thermosetting
resin. The coating may be performed by, for example, injecting resin from
a slit nozzle type dispenser, roll coating, screen printing, or the like.

As shown in Fig. 8B, the driving panel 10 and the sealing panel 20
are adhered to each other with the adhesive layer 30 in between. It is
preferable to dispose the side on which the red filter 22R, green filter 22G,
blue filter 22B, and black matrix 23 are formed of the sealing panel 20 so
as to face the driving panel 10. It is also preferable to prevent air bubbles
and the like from entering the adhesive layer 30. Subsequently, by
properly moving, for example, the sealing panel 20 before the adhesive
layer 30 is cured, the relative positions of the sealing panel 20 and the
driving panel 10 are aligned. That is, the organic EL devices 10R, 10G,
and 10B are aligned with the red, green, and blue filters 22R, 22G, and
22B, respectively. At this time, the adhesive layer 30 is not cured yet, and
the sealing panel 20 and the driving panel 10 can be moved relative to each
other by about few hundreds um. Finally, by irradiating the adhesive
layer 30 with ultraviolet rays or heating the adhesive layer 30 to a
predetermined temperature, the adhesive layer 30 is cured to thereby
adhere the driving panel 10 and the sealing panel 20 to each other. By
the above, the display shown in Figs. 1 to 5 is completed.

In the display fabricated in such a manner, when a predetermined
voltage is applied between the anode 12 and the cathode 15, current is
passed to the luminescent layer 14C, and holes and electrons are

recombined, thereby generating light on the interface on the luminescent
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layer 14C side. The light is multi-reflected between the anode 12 and the

semi-transparent electrode 15A, passes through the cathode 15, adhesive

layer 30, red, green, and blue filters 22R, 22G, and 22B, and substrate 21

for sealing, and goes out from the sealing panel 20 side. In the

embodiment, the sealing panel 20 is provided with the red, green, and blue

filters 22R, 22G, and 22B and the black matrix 23, so that external light

incident from the sealing panel 20 is prevented from being reflected by the

organic EL devices 10R, 10G, and 10B and the wiring electrodes positioned

between the devices and emitted from the sealing panel 20. Thus,

contrast is improved.

In the embodiment, the resonator having the resonance portion
constructed by the semi-transparent electrode 15A and the anode 12 is
constructed in each of the organic EL devices 10R, 10G, and 10B.
Consequently, by multiple interference, the half band width of the
spectrum of light to be emitted decreases, color purity is improved, external
light attenuates, and the reflectance of the external light is reduced by the
combination of the red, green, and blue filters 22R, 22G, and 22B. Thus,
contrast can be further improved.

According to the embodiment as described above, the red, green,
and blue filters 22R, 22G, and 22B are formed by printing on the substrate
21 for sealing, and the black matrix 23 is formed by overlapping at least
two filters out of the red, green, and blue filters 22R, 22G, and 22B.

Consequently, only by performing the printing process once for each of the

red, green, and blue filters 22R, 22G, and 22B (total three times), the red,
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green, and blue filters 22R, 22G, and 22B can be formed and,
simultaneously, the black matrix 23 can be also formed. The black matrix
23 can be therefore manufactured cheaply and easily. It is true that, as
compared with the conventional thin film filter having the structure of a
multilayer of chrome and chrome oxide or a resin film of black, the black
matrix 23 has lower shape precision and lower optical density since at least
two colors out of red, green, and blue are overlapped. However, in the
organic EL display having no backlight and no liquid crystal, even the
black matrix 23 which is, so to speak, pseudo black is sufficient to prevent
external light reflection by the wiring electrode between the devices and to
improve the contrast.

When each of the organic EL devices 10R, 10G, and 10B has the
resonator including the resonance part constructed by the
semi-transparent electrode 15A and the anode 12, by causing multiple
interference with the light generated in the luminescent layer 14C and
allowing the resonator to act as a kind of a narrow-band filter, the half
band width of the spectrum of light to be emitted can be decreased, and
color purity can be improved. Further, the external light incident from
the sealing panel 20 can be also attenuated by the multiple interference, so
that the reflectance of external light in the organic EL devices 10R, 10G,
and 10B can be reduced to be extremely low by combination with the red,
green, and blue filters 22R, 22G, and 22B. Thus, the contrast can be
improved more.

[Second Embodiment]
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A display according to a second embodiment of the invention will
now be described. The display is the same as that described with
reference to Figs. 1 to 3 in the first embodiment except that the red, green,
and blue filters 22R, 22G and 22B are disposed in stripes as shown in Fig.
9. Therefore, the same reference numeral is designated to the same
component and its detailed description will not be repeated.

In the display, the red, green, and blue filters 22R, 22G and 22B
are formed in stripes by printing. The black matrix 23 is provided
between the neighboring stripes of the different colors and is also provided
at predetermined intervals in the stripes of each color. With the
configuration, as shown by an alternate long and short dash line in Fig. 9,
a pixel 25 is formed by the neighboring red, green, and blue filters 22R,
22G and 22B.

Concretely, as shown in the cross section of Fig. 10B, for example,
the filter 22B of blue as a complementary color of red is overlaid on the red
filter 22R, thereby forming the black matrix 23. Similarly, although not
shown in the cross section, the filter 22R of red as a complementary color of
green is overlaid on the green filter 22G, and the filter 22G of green
containing yellow as a complementary color of blue is overlaid on the blue
filter 22B.

The display having the red filter 22R, green filter 22G, and blue
filter 22B as shown in Fig. 10 can be manufactured as shown in Figs. 11A
and 11B. Specifically, first, as shown in Fig. 11A, the red filter 22R is

formed on the substrate 21 for sealing by printing. The pattern of the red
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filter 22R includes, for example, an elongated projected portion 22R1 which
is overlaid on the neighboring green filter 22G to form the black matrix 23.

Subsequently, as shown in Fig. 11B, the green filter 22G is formed
by printing, so that the projected portion 22R1 of the red filter 22R and the
stripe of the green filter 22G are overlapped with each other, thereby
forming the black matrix 23. In a manner similar to the red filter 22R,
the green filter 22G also includes a projected portion 22G1 which is
overlaid on the neighboring blue filter 22B to form the black matrix 23.
Finally, as shown in Fig. 10A, the blue filter 22B is formed by printing.
The blue filter 22B also includes a projected portion 22B1 which is overlaid
on the red filter 22R to form the black matrix 23. In such a manner, the
red, green, and blue filters 22R, 22G, and 22B are formed and,
simultaneously, the black matrix 23 can be completed.

After forming the sealing panel 20, as described in the first
embodiment, the driving panel 10 is formed, and the sealing panel 20 and
the driving panel 10 are adhered to each other with the adhesive layer 30
in between.

According to the embodiment, even in the case where the red,
green, and blue filters 22R, 22G, and 22B are disposed in stripes, by
overlapping two filters out of the red, green, and blue filters 22R, 22G, and
22B, the black matrix 23 can be formed. In a manner similar to the first
embodiment, the red, green, and blue filters 22R, 22G, and 22B are formed
and, simultaneously, the black matrix 23 can be also formed only by the

printing process of three times. Therefore, by the simple manufacturing
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process, the red, green, and blue filters 22R, 22G, and 22B, and black
matrix 23 which are necessary for the organic EL display and have
sufficient performance and characteristics for the organic EL display can be
formed at low cost.

Since each of the projected portions 22R1, 22G1, and 22B1 has an
elongated shape, it cannot be expected to obtain high shape precision by
printing. However, the projected portions 22R1, 22G1, and 22B1
sufficiently function as the black matrix 23 for preventing external light
reflection by the wiring electrode between the devices. Strict position
alignment between the projected portions 22R1, 22G1, and 22B1 and the
green, blue, and red filters 22G, 22B, and 22R neighboring to the projected
portions 22R1, 22G1, and 22B1 is not required. Even if a gap or an
overlapped portion is formed due to some deviations, it is not feared that
an adverse influence is exerted to the external light reflection preventing
function of the black matrix 23.

[Third Embodiment]

Fig. 12 shows a display according to a third embodiment of the
invention. The display is the same as that described in the first
embodiment except that an antireflection film 24 is provided on the surface
opposite to the driving panel 10 of the substrate 21 for sealing. The same
component is designated by the same reference numeral and its detailed
description will not be repeated.

The antireflection film 24 is used to prevent surface reflection of

external light in the substrate 21 for sealing. In the case where the
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substrate 21 for sealing is made of, for example, glass, its surface
reflectivity is about 4%. When external light reflection in the display is
suppressed by the red, green, and blue filters 22R, 22G, and 22B, the black
matrix 23, and the like, the surface reflection in the substrate 21 for
sealing cannot be ignored.

The antireflection film 24 is preferably constructed by, for example,
a thin film filter in which silicon oxide (SiOs), titanium oxide (TiO2) or
niobium oxide (Nb2Os) are stacked. Alternately, the antireflection film 24
may be formed by adhering an AR (Anti Reflection) film on the surface of
the substrate 21 for sealing.

As described above, according to the embodiment, in addition to
the effects described in the first embodiment, the antireflection film 24 is
provided for the substrate 21 for sealing. Consequently, the surface
reflection of external light by the substrate 21 for sealing can be reduced,
and the contrast can be further improved.

Although the invention has been described by the foregoing
embodiments, the invention is not limited to the foregoing embodiments
but can be variously modified. For example, although the configurations
of the organic EL devices 10R, 10G, and 10B have been described
concretely in the foregoing embodiments, all of the layers such as the
insulating layer 13 and the transparent electrode 15B do not have to be
provided. On the contrary, the other layers may be further provided.
Although the invention can be applied also to the case where the

semi-transparent electrode 15A is not provided, as described also in the
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foregoing embodiments, it is more preferable to provide the resonator
having the resonance part constructed by the semi-transparent electrode
15A and the anode 12 for the reason that the reflectivity of external light in
the organic EL devices 10R, 10G, and 10B can be suppressed and the
contrast can be further improved.

Further, although the first electrode is set as an anode, and the
second electrode is set as a cathode in the foregoing embodiments, the first
electrode may be set as a cathode and the second electrode may be set as an
anode. In this case, light is emitted from the anode side, and the anode
takes the form of a semi-transparent electrode or transparent electrode.

In addition, in the foregoing embodiments, by changing the
materials of the organic layer 14, red, green, and blue light is emitted.
The invention can be also applied to a display for generating the light by
combining color changing mediums (CCM) or combining color filters.

In the display and the method of manufacturing the display
according to the invention, the red, green, and blue filters are formed by
printing and at least two filters out of the red, green, and blue filters are
overlapped with each other by printing, thereby forming the black matrix
so as to face the boundary region of the organic EL devices. Therefore, by
the simple manufacturing process, the color filters and the black matrix
having performance necessary and sufficient for the organic EL display can
be formed at low cost.

In the display according to an aspect of the invention, the

antireflection film is provided on the substrate for sealing. Thus, the
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surface reflectance of external light in the substrate for sealing can be
reduced, and contrast can be further improved.

In the display according to another aspect of the invention, the
resonance portion of the resonator is constructed by the semi-transparent
electrode and the first electrode. Consequently, multiple interference of
light generated in the luminescent layer is caused to make the resonance
portion act as a kind of a narrow-band filter, thereby enabling the half
band width of the spectrum of light to be emitted decreases and enabling
color purity to be improved. In addition, external light entered from the
sealing panel can be attenuated by the multiple interference, and the
reflectance of the external light in the organic EL device can be reduced to
be extremely low by the combination with the color filters. Thus, contrast
can be further improved.

Obviously many modifications and variations of the present
invention are possible in the light of the above teachings. It is therefore to
be understood that within the scope of the appended claims the invention

may be practiced otherwise than as specifically described.
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CLAIMS :
1. A display comprising:

a driving panel having, on a substrate for driving, a plurality of
organic EL devices in which a first electrode, one or more organic layers
including a luminescent layer, and a second electrode are sequentially
stacked, and for getting light generated in the luminescent layer out of the
side of the second electrode; and

a sealing panel having a configuration in which a red filter, a
green filter, and a blue filter each formed by printing so as to face the
plurality of organic EL devices, and a black matrix obtained by stacking at
least two filters out of the red filter, the green filter, and the blue filter by
printing so as to face a boundary region of the plurality of organic EL
devices are disposed on a substrate for sealing, and being disposed so as to

face the second electrode side of the driving panel.

2. A display according to claim 1, wherein the driving panel and the
sealing panel are adhered to each other with an adhesive layer made of an

ultraviolet curing resin or thermosetting resin in between.

3. A display according to claim 1 or 2, wherein the red, green, and blue filters
and the black matrix are provided on the side of the driving panel of the substrate

for sealing.

4. A display according to claim 1, 2 or 3 wherein the black matrix is
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obtained by overlapping two colors which are complementary colors to each

other out of the red, green, and blue filters.

5. A display according to any one of the preceding claims, wherein each of the
red, green, and blue filters is formed in a strip shape by printing, and includes a

projected portion which is overlaid on the stripe of a neighboring colour filter,

thereby forming the black matrix.

6. A display according to any one of the preceding claims, wherein the sealing
panel has an antireflection film provided on the side opposite to the driving panel

of the substrate for sealing.

7. A display according to any one of the preceding claims, wherein the second
electrode has a semi-transparent electrode which is semi-transparent to light

generated in the luminescent layer, and

the semi-transparent electrode and the first electrode construct a
resonance portion of a resonator for resonating the light.generated in the

luminescent layer.

8. A display according to claims 1 or 7, wherein when a phase shift of
reflection light reflected by the first electrode and the semi-transparent
electrode is ®, optical distance between the first electrode and the
semi-transparent electrode is L, and a peak wavelength of spectrum of light

to be emitted from the side of the second electrode is A, the optical distance
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9. A method of manufacturing a display, comprising the steps of:

forming a driving panel having, on a substrate for driving, a
plurality of organic EL devices in which a first electrode, one or more
organic layers including a luminescent layer, and a second electrode are
sequentially stacked, and for getting light generated in the luminescent
layer out of the side of the second electrode;

forming a sealing panel by forming a red filter, a green filter, and
a blue filter, and a black matrix which is obtained by stacking at least two
filters out of the red filter, the green filter, and the blue filter on a
substrate for sealing by printing;

forming an adhesive layer so as to cover the organic EL devices;
and

disposing the sealing panel so as to face the second electrode side
of the driving panel and curing the adhesive layer, thereby adhering the

sealing panel and the driving panel to each other.
10. A method of manufacturing a display according to claim 9,
wherein the red, green, and blue filters and the black matrix are provided

on the side of the driving panel of the substrate for sealing.

11. A method of manufacturing a display according to claim 9 or 10
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wherein the black matrix is formed by overlapping two colors which are

complementary colors to each other out of the red, green, and blue filters.

12. A method of manufacturing a display according to claim 9 or 10
'wherein the step of forming the sealing panel includes the steps of:

forming the red filter in a stripe shape having a projected portion
by printing;

forming the green filter in a stripe shape having a projected
portion by printing and overlapping the projected portion of the red filter
with the stripe of the green filter, thereby forming the black matrix; and

forming the blue filter in a stripe shape having a projected portion
by printing, forming the black matrix by overlapping the projected portion
of the green filter with the stripe of the blue filter, and forming the black
matrix by overlapping the projected portion of the blue filter with the stripe

of the red filter.

13. A method of manufacturing a display according to any one of the claims 9

to 12, wherein the sealing panel has an antireflection film on the side opposite to

the driving panel of the substrate for sealing.



