-1 DI SPLAY AND METHCD OF MANUFACTURI NG THE SAME BACKGROUNS Jemary20GoneNTI oN
Field of the Invention The present invention relates to a display having a
plurality of organic electrolum nescence (EL) devices in which a first

el ectrode, at least one organic layer including a lum nescent |ayer, and a
second el ectrode are sequentially stacked, and getting |light generated in
the | um nescent |ayer out of the segond el ectrode side, and a nethod of
manuf acturing the sane. Description-of the Related Art Conventionally, a
di splay using a self-emtting device such as a .light emtting - diode
(LED), a |l as FOAS A ng%yﬁfﬁg@T NG PEBE devi ce has
been bei ng dg?/xgjf:)ped.mlq?l{dh%‘%ie?pleay 0 this ER%E@@ generga I]f/}, a screen

(di splay panel) is constructed by disposing a plurality of self-emtting
devices in a matrix and each of the devices is selectively allowed to em t

light in -t l.gnal, thereby displaying an i mage. A -
di spl ay E&%é@@\bﬁgmﬁﬁﬂms has advant ages such that a

backl i ght,.r ired in a display of a non self emtting type such as a

li quid @’f‘%}&ggm‘ﬂ BYNON | CD) i s unnecessary. Particularly, in recent

years, attention is paid to a display using organic EL devices (organic EL
“display) for thhe pé%e;e@ﬁsms'mmmefata@ tanfgl(gsmiﬁwh@rib'gla@uraﬁtghof :
visibility, and high speed of response of the devices. An EL device has,
for exanpigapiaelstirobiuimestenceHFdN devidessn whithraufirst eléctBode, at least

~ one organic layer including a luminescent layer, and a second electrode are
sequentially stacked, and getting light generated in the luminescent layer
out of the second electrode side, and a method of manufacturing the same.
Description of the Related Art
Conventionaﬂsr, a display using a self-emitting device such as a
light emitting diode (LED), a laser diode (LD}, or an  organic
electroluminescence device has been being developed. In the display of
this kind, generally,‘ a screen (display panel) is constructed by disposing a
pluralif;'y of self-emitting deviceé in a matrix and each cﬁ' the devices is
selectively allowed to emit light in accordance with a picture signal,
thereby displaying an image.
A display using the self-emitting devices has advantages such that
a backlight required in a display of a non self-emitting type such as a liquid
crystal display (LCD) is_ unnecessary. Particularly, in recent years,
 attention is paid to a display using organic EL devices (organic EL display)
for the reas.ons 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




2 electrode, organic layers including a’lumnescent | ay8danugRt2d96second
el ectrode are sequentially stacked on a substrate for driving. In such an
organi ¢ EL device, depending on the type of a display, light generated in
the lum nescent |ayer may emt fromthe substrate for driving or the
second el ectrode side. A display using such organic EL devices has a
probl em such that external light reflection by the organic EL devices and
a wring electrode between the deviées is | arge and the contrast of the
display deteriorates. In order to deal with the problem a nethod of

bl ack mipit e cotiC lavshodbdating ISRk REPENERS i S %F°5ﬂ4532 n

whi ch I| emtted fr econd ctr e ,side Ilcant

her ei n %Ctb?‘ff‘péé%ﬁe‘&u‘iﬂtéﬂxﬁﬁkaqiﬁav&ﬂ @tﬁ"z’i‘f lbfiFB’r’ln$1 I? 3@ (gr een)

I s disposed on_the [ight output side of e ch of . pi gz of R (red) and B
(bl ue) owganic Bl dsies, rdgpemding onqdiedeme éh%EJlaﬁa geperpted ABbl i cation
No. 2001-181821). In the proposal, consij der| ng that the naked eye has high
sensiti \ﬁbByhtmiﬂﬂSgﬂnt layerhmayaegdt odromnishe | savbgtratef fog, drimmenioroths i on
filter of Gis disposed for each of pixels of Rand B to absorb the G

conponerecaid electrddatsidaxt ernal |ight and transmt |ight of R and B,
thereby realizing dramatic inprovenent in contrast w thout deteriorating

the bright nessAodisphay G8igigedich sxFantsBEndeiodphas Bhprebdain gwiathain of using
the color filter as in the proposal nalnly ai s at reducing external |ight

refl ectigQPortial 1 tqre%@tlﬁnﬁ%y HeY bt Tl device® aﬂaeaﬁirﬁ% REditrodeO
suppress, external |ight | ection by wiring elect rodes and the like
provi deg, 20U ¢hR Hfhicks B LA KnlBHd &onltfadtSEfthe display deteriorates.

In order to deal with the problem, a method of preventing the external

Light reflection by disposing a color filter or a black matrix has been

proposed: For example, as a display of a type in which light is emitted

from the second electrode side, the applicant herein has proposed a display

in which an absorption filter of G (green) is disposed on the light output
side of each of pixels of R (red) and B (blue) or on the external light incident
51de (Japanese Patent Apphcatmn No. 2001-181821). In the proposal,
considering that the naked eye has high sensitivity to light in the range of
Wavelength of G, the absorption filter of G is disposed for each of pixels of R
and B to absorb the G component of incident external light and transmit
light of R and B, thereby realizing dramatic improvement in contrast
without deteriorating the brightness of an inherent luminescent color.
The configuration o_f using the color filter as in the proposal mainly
aims at reducing external light reflection by the organic EL device itself.
- On the other hand,- to suppress. external light reflection by wiring

electrodes and the like provided arcund pixels, a black matrix is used.




6 January 2006 .3 Conventionally, as a black matrix of anSdpgpgay 2008
display, in a manner simlar to a liquid crystal display, for exanple, a
thin filmfilter obtained by lamnating thin filnms nade of chrone (Cr)
and chrom um oxide and patterning the resultant by |ithography technique
and etching or a black resin film obtained by exposing a photosensitive
resin wwth light and patterning thegsresin is used. However, the role of
the black matrix in an organic EL disSplay and that in a liquid crystal
display are quite different fromeach other, and required shape precision

and opt 'G&ive%%mmlxr % 2D RIORMEEN & TEAMIARY didpose iof a ankngeri d cryst al
display are also Targely different fromeach other. Specifically, in a

| d | , . h
1, G| W e Ml s, R 63 e g 1o

xel's ng a so that high shape

reci sign r r cont r ast,
gi ncla Ing) b!\%tﬁ‘m ﬁig gm Bﬁfﬂfoglaél% t?az%?%%ég%? c%dﬁcg?&ﬁﬁﬁa éﬁq&# an (()ipt | cal
density of 2 of the bI ient, an ' rec n t he
shape grﬂ? paams 5£ ,rgs lété‘l? %I’éﬂg?tacﬂ P %%Sf Bf cg(l s | s
defined b an nsul atin f | m nade of _silicon.dioxide | or ;the |ike
forI el ed‘tegliﬂcéﬂllfy Ou@@kd? bﬁl}e’mqsh‘-‘tg &n@@%‘@l@ﬁ‘é‘%\’%c‘iﬁl‘ﬁ%é’gﬁr}%‘ém ot helr

and has no relation with the black matrix. Therefore, the main object of
di sposi rlgtttm:nkIlad:Ie rawin iscused.an organic. EL display is to. prevent external
light reflection by a wiring electrode provided between devices. Forming a
bl ack matrix eHioimexberthetmold bfthe black natyix th enywganiclbisglay andn or gani c
EL display causes unnecessary increase in cost.
that in a liquid crystal display are quite different from each other, and
required shape precision and optical density of an organic EL display and
those of a liquid crystal display are also largely different from e_ach other.
Specifically, in a liquid crystal display, the black matrix has functions ‘of
defining the aperture ratio of pixels and shielding a backlight, so that high
shape precision is required and optical density of 3 is necessary. In
~ contrast, since no backlight is provided for an organic EL display, the
optical .density. of 2 of the black matrix is sufficient, and'high'precision of
the shape and position is not so required. The aperture ratio of pixels is
. defined by an insulating film made of silicon dioxide (Si09) or the like for
electrically insulating first and second electrodes from each other, and has
1o 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 Hquid crystal display in an organic EL

- display causes unnecessary increase in cost.

Reqmrements for a color ﬁlter ina hqmd crystal display and those




Requirenents for a color filter in a liquid crystal displ &y23Re 2#%se 6
January 2006 -4 in an organic EL display are also different from each
other. In a liquid crystal display, high-precision alignnent is required
so that backlight does not |leak froma gap between color filters, and the
surface of the color filter is preferably flat to sandwich liquid crystal.
The cheapest nmethod of formng a color filter is printing. In the ' )
printing, however, the edges of a péttern tend to be rounded and there is
the possibility the aperture ratio decreases or varies in a liquid crystal

di sol av. - . , . . i el q
than. or i Rig PR BT ARDx] A dlod ARERSRLMIR (N ary IRUEINE Y )¢
di splay, th ' f f J h I_gh- Y filt

Fanri oot g rptags PletPBrtif shhofeS Tl b RE R AL 8Es ) o,
' ' dit t k ' bl t,of | iqui d I
i spl by, B0tleskqEy E6R HALFEF AP HFPrScRRAiRe sl oPr B gear i ¢
i s indispensabl e _to_reduce the cost of the co'!rgr filter and fabé}cation of

e

t he- col ois prefesbly\Bat dossandwichpliguidhgeystiabn ‘Theethappesatanetho ace the

.black matrix with a multilayer color filter of two or nore colors in
order t oformimg e colasfilteRép prinding x dnpthespiintingd dowever Hibeqagesfol & acki ng
color filters of single color or two or nore colors in a frame portion of
a subst rpdtternmatehd tsbagouinded emd tlere iasthe pédsditity dherapedtramad® Pat ent
Lai d- Open Nos. 10-62768 and 2000-29014) and a technique of providing a

mul ti | aydder&dded’ or Wakieer irpar ligued Viepstadi display. el Boresuish seasend, otlel so serve
as a part of -a black matrix or a partition for making liquid crystal
mol ecul eggRktfity tdth@fque 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 réplace ‘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
ﬁsing 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 aIso 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




‘axially symretrical fashion (Japanese Patent Lai d-Open No$Jamguy 8d615) .
Anot her exanple is a nmultilayer color filter which can be used for 6
January 2006 -5 not only a liquid crystal display but also various

di spl ays, color sensors, and the like,' in which two |ayers of a resin of
the sane color are stacked in a pixel portion and resins of different two
colors are. stacked in a light shieldi® portion surrounding the pixel
portion (Japanese Patent Laid-Open No. 2-287303). However, it has been

poi nted ou haty t he. confi quraj.i has, a,narraw alj.gnnment rgin and it is
G 11 oul t Oty tineS byl Hinethy Pie 215K 5aBons iBEr, eolar SePefiPay
(Japanese Pat.ent I d- OQpen. Nos, 2000-29014 a 2000- 89215). Since two
layers of ¥4 eol-h?‘%’ﬁé‘ Whith tvio |asiers of acteabx e &rehsatrﬁé cafqr@repﬁa&%en
patterning by |ithography has to be_ performed total six tines in order to
formtwo p&t Piied nozjasnsand xesing of idifferent bwo toalaxe avel stiackedniar ahbight ke,

t he manufacturing processes are too conplicated fromthe viewoints of

per f or manc hieldinghapeatior | surmosndizguithed pixel tgvertionl ofJapiahese s Patesmtn
organi ¢ EL display, and an effect at reducing the cost which is the nost

i npor t ant - fuald-€gtenr NpHt 2268W308). poBloweSNMARhaS b MV B oghiafeties Of

the invention may provide a display of a type that emts light froma

second el egénffieratiotchasa RaRESw aflighded AamlaPeinCA 1138 Wilficul SHPRPFESEHAY
external light reflection by a wiring el ectrode between organic "EL devices

and real I Ziign@ionl %?&Js%%.%@%ﬁ%@ﬁ%%&ﬁgéﬂ&é Pgt'éiiﬂ PRid-DBefOSt

and a net hod of nanufracturi to a first aspect of the

Apr esent | AL 5060-250%4 Sl 2606°69998).  Since two layers of resin of the same

color are stacked in the pixel portion, patterning by lithography has to be
performed total six times in order to form two pattern layers of color filters
lof 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

Embodiments of the invention may provide 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 p'rbcess and reduction
in cost, and a method of manufacturing the same. |

“According to a first aspect of the present invention, there is provided
a display comprising a driving panel having, on a substrate for driving, a

plurality of organic EL devices in




a display conprising a driving panel having, on a substra®tdamusy 2006yvi ng, a
plurality of organic EL devices in -6 which a first electrode, one or nore
organic layers including a lum nescent |ayer, and a second el ectrode are
sequenti al l.y stacked, and for getting Iight generated in the. |lum nescent

| ayer out of the side of the second el ectrode; and a sealing panel having
a configuration in which ared filtet; a green filter, and a blue filter
each fornmed by printing so as to face the plurality of organic EL devices,
and a black matrix obtained by stacking at, |east E . filters out of the
red fil twehichia&irgy elestrofe ene onmpreragBRifelayers Bic E@lqﬁ alppHgesEntas t o
face a boundary region of the plurality of organic EL devices are disposed
on a subsyemtnd asegwdl ¢lagirodedre sequentia by stankedoand fov getideg light second
el ectrode side of the driving panel. According to a second aspect of the

present gemeeateidoin thdhmindssentplayerdad of thetdide obffthamecdnd teledtrmglea di spl ay,
.conprising the steps of- formng a driving panel having, on a substrate for

driving,ardl B! déadinigt yadl h@ﬁﬁgh& Q:oﬁﬁFdﬁaﬁ&eSnivahmimea filtesta ¢regi r ode, one
or nore organic |layers including a lum nescent |ayer,.and a second

el ectroggial ana%ﬂuﬁ{&ﬁﬁl?i ¥?%I§Y&k’ﬁ5é‘cﬂb Attty 98k ith Tacd LI plLaaneyafed in the

| um nescent | ayer out o e side of 'the second electrode; fornng a
i | - 17 ' f filter,
and o bobeRts B, diRe R o WiRel WAl oftaihefby dtakRing Bdefelty, | O
f th fil th filt d.t £ L1t bst rat
oL e gty P SR B e BV Ay it 2
‘organi ¢ EL devi ces; an di sposi r%g t he s%ﬁﬂ in ganel. ﬁi?Lac? to face the
second @Fd©: fangeashoun t on of the plurality of organic evices are

disposed on a substrate for sealing, and being disposed so as to face the
~ second electrode side of the driving panel.

" According to a second aépect of the present invention, there is
provided a method of manufacturing a display, comprising the steps of:
forming.a driving panel having, on a substrate for driving, a plurality'of
olrgani‘c 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 tﬂe 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

&riving panel and curing. the adhesive layer, thereby adhering the sealing
| 'p_anel and the driving panel to each other. |

In the display and the method of manufa'cturing the display




driving panel and curing the adhesive |ayer, thereby adhefilaparhd00eal i ng
panel and the driving panel to each other. In the display and the nethod of
manuf acturing the display 6 January 2006 -7 according to the invention, the .
red, green, and blue filters nmay be formed by printing and at |east two
filters out of the red, green, and blue filters may be overlapped with
each other by printing, thereby formfng the black matrix so as to face the
boundary region of the organic EL devices. Therefore, by the sinple

manuf acturi ng process, the color filters and the black matrix having
performance necessary and sufficient for the organic EL display can be

for med atcordimgctisthe vieatioanthd ved, haeenbind bive htteirs nes bafradedbyages of _
the invention will appear nore fully fromthe follow ng description. BRI EF
DESCRI PpridtingraidimtDRAYY NES fBigrs duti of thecrask ersent and hefilteystihey
configuration of a display according to a first enbodi nent of the

i nvent i be. oveirlapped svigh eadhaogber byopsinging.i shershywiorgninige thertlagkr ati on of
an organic EL device in the -display illustrated in Fig._ 1. Fig. 3 is an
enl ar geBaitss $0sast tofagh dhienorndarh eginn £t the greanic dﬂ?lé FFHECE: devi ce
in the displ iJlustrateqd in Fig. 1. Fig. 4 is.a plan_yjew seen froma
r vi g BaRRIPTe e LR HImRle e BisRFigE SHorese, e, SRlor GHSER Ahahs| v
filters,yn,the display illustrated in Fig. Figs..bA to.5C,are a plan view
and or btk oRatGRchaTiR Reta REafE nefny e Puipotn v GrErle ™ It or's
| ustr gy ediohiflah bé 1GhSePYEIdPBRES |

Other and further objects, features and advantages of the

Q

invention will appear more fully from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross section showing the configuration of a display
according to a first embodiment of the invention.

Fig. 2 is an enlarged cross section showing the configuration of an

- organic EL device in the display illustrated in Fig. 1. |

Fig. 3 is an enlarged cross section showing the configuration of an
organic EL device in the display illustrated in Fig. 1.

Fig. 4 is a plan view seen from a driving panel side showing the
configuration of red, green, and blue filters in the display ill_ustrated in Fig.
1.

Figs. 5A to 5C are a plan view and cross sections showing a state
where the red, green, and blue filters illustrated in Fig. 4 are overlapped

~ with each other.

Figs. 6A and 6B are pldn views shoWing a method of




with each other. Figs. 6A and 6B are plan views show ng a6deitad2i6 6
January 2006 manufacturing the display illustrated in Fig. 1 in order of
processes. Figs. 7A and 7B are cross sections showi ng a process follow ng
Figs. 6A and 6B. Figs. 8A and 8B are cross sections showi ng a process
following Figs. 7A and 7B. Fig. 9 is a plan view seen fromthe side of a
driving panel showing the configurati.on of red, green, and blue filters in
a display according to a second embdHi ment of the invention. Fi gs. 10A and
10B are a plan view and a cross section showng a state where the red,

green, and qu filters,.l e n_kg.,9 ar vrI d with each
ot her . Fingaufag Rrkﬂﬂjﬁ?lcg Eiraé”ﬁjll hfﬂ&pg\;@ Fs‘gbwlﬁ (§er q%é)% dg%§ nmanuf act uri ng
the red, green,_and hlue filters illustrated. in_ Figs. 10A apd 10B in order

of processes. ﬁl@s 14 pada/ r%s‘”é’@@tsfeﬁﬁ%ﬁoﬁhoﬁ’dnﬂf’ePEB?FT%S 8L of a
di spl ay - accordi to a third enbodi nent of the invention. DETAILED

DESCRI PTFi@s. 6A 6BREFERRED EMBODI MENTS . Enbodi nents of the invention
will be described in detail hereinbelow with reference to the draw ngs.
[First Enbodi ndfigh. BAgand 8Bicuwe erosectcictions shoming x profess fllopling
according to a first enbodinment of the invention. The display is used as
an or gankipsEZACOADTB. _
Fig. 9 is a plan view seen from the side of a driving panel showing
the configuration of red, green, and blue filters in a display according to a
second embodiment of the invention.
Figs. 10A and 10B are a plan view and a cross section showing a
state where the red, green, and blue filters illustrated in Fig. 9 are
overiapped with each other.
Figs. 11A and 11B are plan views showing a method of
manufacturing the red, green, and blue filters illustrated in Figs. 10A and
10B in order of processes.

Fig. 12 is a cross sectlon showing the conﬁguratmn of a display

according to a third embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED 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
embodimént 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




di splay of a very thin type. In the display, for exanple, 6dagwdry20@f panel
10 6 January 2006 -g and a sealing panel 20 are disposed so as to face each
other and their whole surfaces are adhered to each other with an adhesive
| ayer 30 in between. In the driving panel 10, for exanple, on a substrate
11 for driving made of an insulating material such as glass, an organic EL
device 10R emtting .red light, an _organic EL device 10G emtting green
light, and an organic EL device 10B%m t ti ng blue light are provided in :
order in a matrix as a whole. Each of the organic-EL devices 10R, 10G and
10B has a structure i ich. far,exannl hr

el ect rocf'él,d's%ﬁe{i,l %%P&PFE%%&?QFSPO%@%&?%P g%%?ga@gél)@?r% ,da]glr?% gvjhgg hode 15
as a secong el ectroge a&g sta ke%6 in%his ghder n th 05y strate 11 for
4r i vi ng.SuTiess ase Adbezed de acheother With g adhgsive deyer 40 SBEHEECY (1 a
protective | ayer_ (passivation) 16 pade of, for .exanple, sil i&on nitride
(SiN). Tndherduiwimg panelafhfon gxamplean ﬁ@“bﬁFr@\F%ﬂﬁ P OEYiRE Adeef st ure and
oxygen into the organic EL devices 10R, 10G_  and 10B. The anode 12 has,
for examm Bjsuwdatingckaterdal sucthesglask an oeganigrbL (devics ABBI emittsigpl v

cal l ed thickness) of about 200 nmand is nade of a nmetal such as platinum
(Pt), gabdlighdan sigamte HIAdeviceht@Ereeriitiing greenuigls, emd ¢ijorganen al | oy of
any of the metals. The insulating |layer 13 is used to assure insul ation

bet ween BIhdevitaor@B bnidtidgthleedighiodee pbovded tin ordie ih kensitaixeaofa t he

| um nescent region in the organic EL devices 10R 10G and 10B an

accur at gpprgesi red

Each of the organic EL devices 10R, 10G, and 10B has a structure
.in which, for example, an anbde 12 as a first electrode, an insulating layer
13, an organic layer 14, and a cathode 15 as a second electrode are stacked
in this orde_r on the substrate 11 for driving., The organic EL devices 10R,
10G, and 10G are coveréd with a protective layer (passivafion) 16 made of,

for example, silicon nitride (SiN). The protective layer 16 is used to

prevent invasion of moisture and oxygen into the organic EL devices 10R,
10G, and 10B. | |

The anode 12 has, for example, a thickness in the stack direction
(hereinbelow, simply called thickness) of about 200 nm and is made of a
metal such as 'platinum (Pt), gold (Aw), silver (Ag), chrome (Cr), or tungsten
(W) or an alloy of any of the metals. .

The insulating layer 13 is used to assure insulation between the
anode 12 and the cathode 15 and to make the shape of the luminescent
region in the organic EL devices 10R, 10G, and 10B an accurately desired

- shape. The insulating layer 13 has, for example, a thickness of about 600

nm, is made of an insulating material such as silicon dioxide (SiO2) and has



shape. The insulating |ayer 13 has,, for exanple, a. thicRdaerp2008hout 600
nm is made of an insulating material such as silicon dioxide (Si Q) and
has 6 January 2006 -10 an aperture 13A (refer to Figs. 2 and 3)
corresponding to the |um.nescent region. The configuration of the organic

| ayer 14 varies in the organic EL devices 10R, 10G and 10B. Fig. 2

enl argedly shows the configuration- of the organic layer 14 in the organic
EL devices |OR and 10G. In each of10i he organi ¢ EL devices 1O0R and, 10G
the organic layer 14 has a structure in which a hole injection |ayer 14A

a hole transport 4B, d | ugy nescent_|. r .3 h e of an
or gani caﬁeﬁ‘ﬁ-ﬁ&?‘éﬁe ﬁée@?ﬂfé &é’dﬁ%ﬁ' ? tﬂnsdjgjof:%%l%g%éf@lﬁéet nt'ogtcai @fﬁeﬁ%gﬂhol e

i njection |ayer 14A and the hole transport |ayer 14B are used to increase
ef fici efRBIOBf hole injection to the |umnescent |ayer 14C. The | um nescent
| ayer 14C generates |ight by assage of current in.a region ¢ espondi ng
to the apert urEhdspniguratéon Pf\&!ﬂ exgandc laxeas, 14 yariep 1¥Wbe&I§@HP%EL devi ce
10R, the hole injection | ayer 14A has, for exanple, a thickness of about
30 nm addvices o 169G, and'10B: - Rigs? dndexgedly shywy| thiecropfigmiraon of

tri phenyl am ne (MIDATA). The hole transport |ayer 14B has, for exanple, a

t hi ckneglse efgatioUnya® 1dnimatib organiadsd: devices 10R and 10G. In each of
bi s[ (N napht%yl ) - N-phenyl ] benzidine . (a-NPD). The |um nescent |ayer 14C -

has, fogheyaemlie ER debicelNeR afldl 108 WheAdkganie dydri Bt hagdestohctarent eri al
obt ai ned by m xing 8-quinolinol alum num conpl ex (Alg) with 2% by vol une
of in which a hole injection layer 144, a hole transport layer 14B, and a
Iuminescent layer i4C each made of an organic material are stacked in this
order on the anode 12. The hole injection layer 14A and the hole transport
layer - 14B are used to increase efficiency of hole injection to the
luminescent layer 14C. The luminescent layer 14C generates light by
passage of current in a region correspon,diné, to the aperture 13A of the
insulating layer 13. _
In the 6rgam'-c EL device 10R, the hole injection layer 14A has, for
exampié, a thickness of "about 80 nm and i is made of
4,4’,4"-tris(3-methylpheynylphenylamino)triphenylamine (MTDATA). The
' héle transport layer 14B has, for éxamplé, a thick_ness of about 30 nm and
is madp; of bis[(N-naphthyl)-N-phenyllbenzidine (o NPD). The
. luminescent layer 14C has, for example, a thickness of about 40 nm and is
matie of a material obtained by mixing 8-quinolinol aluminum complex
(Alg) with 2% by volume of
4-dicyanomethylene-6-(p-dimethylaminostyryl)-2-methyl-4H-pyran (DCM).
In the organic EL device 10G, each of the hole injection layer 14A

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




4-di cyanomet hyl ene- 6- (p- di met hyl ami nostyryl)-2- met hyl - 4H6gppeaty 2086CM) . | n
the organic EL device 10G each of the hole injection |layer 14A and the
hol e transport layer 14B is nade of a material simlar to that of 6 January
2006 the organic EL device 10R The thickness of the hole injection |ayer
14A. is, for exanple, about 30 nm The thickness of the hole transport

| ayer - 14B is, for exanple, about 20 nm The | um nescent |ayer 14C has, for
exanpl e, a thickness of about 50 nmdkd is-made of 8-quinol ynol -al uri num
conplex (alg). Fig. 3 is an enlarged view of the configuration of the

arganic Jayer 14_jn _the o ni ¢ EL, device . . n the organic devi ce
108, 't hetheypigamic Blaggriosal fEe The Pigknasol gﬁm@wmﬁ@%f@eﬁf@t i on

| ayer 14A, the hole transport |layer 14B, the | um nescent |ayer 14C, and an
el ect r onis, ferapxpapie,| aheut 34 mmacikhaddicksressrobothmbple rareporsilazer st acked
in this  order on the anode 12. The el ectron transport |ayer 14D, is used
to incrk3dsefdi exampjeofibiutpl8minng Thechimbrescent tayenel4@hiasedornt | ayer
14C. In the organic EL device 10B, the hole injection |ayer 14A and the
hol e t r agxspeple, hahivknkséB of aboubde nad andtiemadsof8guimilyia dihadaueai t he
organi ¢ EL devices 10OR and 10G respectively. The hole transport |ayer
14A has, gobfflefXaNPpl €, a thi ckness of about 30 nm and the hole transport

| ayer 14B has, for exanple, a thickness. of about 30 nm The | um nescent

| ayer 14C has, Eflc‘%a fXanR farged Befkorahe QnfARR4YtichDfNAL nshitis 14pse of

bat hocuproin (B The el ectron transport layer 14D has, for exanple, a -

U cknects 3 (RoUhed BNED TS 5 o Sy 88 MRS 1)
organic 1aye1_' 14 has a structure in which the hole injection layer 144, the
hole transport layer 14B, the luminescent layer 14C, and an electron
transport layer 14D each made of an organic material are stacked in this
order on the anode 12. The electron Atransport layer 14D is used to

~ increase efficiency of implanting electrons into the luminescent layer 14C.
In the organic El: device 10B, the hole injection layer 14A and the
_hole transport layer 14B are made of materials similar to those of the
- organic EL devices 10R and IOG, respectively. The holt.a‘transport layer -
14A has, for example, a thickness of about 30 nm and the hole transport
~ layer 14B has, for example, a thickness of about 30 nm, - The luminescent
-. laye.r 14C has, for example, a thickness of about 15 nm and is made of
bathocupfoin (BCP). The electron ti‘ansport 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

' =lurr;;'mescem: layer 14C and a transparent electrode 156B transmitting light

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




a sem -transparent el ectrode 15A half-transnmittinng |ight @danwaydds in the
| um nescent | ayer 14C and a transparent electrode 15B transmtting. |ight
generated in the |um nescent |ayer 14C are stacked in this order on the 6
January 2006 -12 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, |ight
generated in the |lum nescent |ayer 14C goes out fromthe cathode 15 side.
The sem -transparent el ectrode 15A hH%L, for exanple, a thickness of about
10 nmand is nade of an alloy (MyAg alloy) of nmagnesium (M) and silver
(Ag). The sem -transparent el ectrode 15A is,us%d o make light generated
in the |ergpnisdayar A4y eWihcthe forbgumper.wi then 1V§§ﬁp-af1regrﬂsopaﬁ‘%nt

el ectrode 15A and the anode 12. That is, the seni-transparent.electrode
15A and shvevmhpdbe rownstt a broken Hesdndfige. 1pard, lighigenssated: oy theor |
resonating |ight generating the |lum nescent layer 14C It is preferable to
const r uduniihesdens dapé01 4Crross ot romntinecathode tlbesidé.ol | owi ng reason. The

|l ight generated in the |um nescent |ayer 14C causes nultiple interference

and the resonatjfe @amStahspaldiitblodtréddabAGNad)doe exdmipl€ra thicknesy
decreasing the half band wdth of spectrumof light to be emtted and

| nprovi ngr ARMT1PHE bhd %st miade HfSh RIS MAE aﬂlgg) bhenagRafen (Mpat the

external |l ght incident fromthe sealing panel can be also att enuat ed
O ol S SRR R R g e 10 e
O B’ o e ke, BEE T REaA, e e 11T et
. semi-transparent electrode 15A. and the anode 12. That is, the
semi-transparent electrode 16A and the anode 12 construct a resonance
part of a resonator for resonating light generating the luminescent layel.;
14C. Tt is preferable to comstruct the resonator in such a manner for the
following reason. The light generated in the lumiﬁescent layer 14C causes
multiple interference and the resonator acts as a kind of a narrow-band
filter, thereby decreasing the half band width of spectrum of light to be
emitted and improving ceclor puritj. It is also preferabie for the reason
that the external light incident from the sealing panel 20 can be also
attenuated by the multiple interference, and the reflectance of external
.tht 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




Consequently, it is preferable to nake the peak wavel engt k Jauarhz006
narrowband filter and the peak wavel ength of the spectrumof light to be
emtted coincide with each other. Specifically, when a. -phase shift of
reflection light reflected by the anode 12 and the sem -transparent -13

el ectrode 15A is i(rad), optical distance between the anode 12 and the
sem -transparent electrode 15A is L, and the peak wavel ength of the
spectrumof light to be emitted fromdhe cathode 15 side is k, preferably,
the optical distance L satisfies Equation 1. In practice, it is preferably

to select the optical ,distance 0 as t.o becone the posjtiv ni num .
“val ue  $dgateadg ﬂlgAEEﬁJQ((F :1QPt’r%l[E§€@ﬂ"6rpef‘,”e?’E‘ the app ?cﬁer‘ﬁnﬁt g}“hse a unit
common to L and A.. As an exanple, nanoneter (nrj is used as the unit.
2L/ X + Istagdrangpargnt selactrpde elfpd )is. L, and gheapeadnh wawelengihnpfpihecnt
el ectrode 15% is used to reduce electrical resistance of the
seni - t r apsganandt dight ttodste effittednitoins thendathotle dl5 sidledischj peefarabdy) al havi ng
sufficient transmttance with respect to light generated in the

| um nesghaloptiRibdistdfice B futtdfiysallijeaido@Ipl dngfratiiee, itrds qureferably tohe
transparent electrode 15B is a conpound containing indium zinc (Zn), and

oxygen fs@fect RRe 0pERAD didtahcE €80 \W3eH Fecolldthe pbsitivRImIbhirhtigh vakugpound at a
room tenperature, excellent conductivity can be obtained. Preferably, the

hi ck 9k i 200
thic “eiangfy#g _eqil{a%{b;lgﬁf eg{\ pﬁ%ﬁg@ﬁgﬁ% 1SBuffRient &b 1962 RISt cordRfou! nm

As shown 1'n se O 1s positioned on the side of the

cat hode [ 15 of ;t he,drivin . i for sealing the
or gani ct% %fé‘%/?kt:e&la&x%@gﬁﬁwgﬁfhﬁ&%ﬁfﬁgn@dhesi ve | ayer
9L/ + ®/2x = q (q is an integer) <ewr. Equation 1

The transparent electrode 15B is used to reduce electrical
resistance of the semi-transparent electrode 15A and is made of a
conductive material having sufficient transmittahce with respect to light

generated in the luminescent layer 14C. A preferable exémple of the
materigl of the transparent electrode 15Bis a compound céntaihing 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 substrat_e 21 for sealing
the organic EL dévices 10R, 10G, and 10B together with the adhesive layer
80. The substrate 21 for sealing is made of a .material such as 'glass

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




30. The substrate 21 for sealing is nade of a material su®HaargPds
.transparent to light generated by the organic. EL devices 10R, 10G and 6
January 2006 -14 10B. On the substrate 21 for sealing, for exanple, as
color filters, the red filter 22R, green filter 22G and blue filter 22B,
.and a black matrix 23 are provided, through which |light generated by the
organi c EL devices 10R, 10G and 10B goes out and which absorb external
light reflected by the organic EL ddvices 10R, 10G and 10B and wiring

el ectrodes and the |like (not shown) provided between the devices, thereby

| nproving.the contrast. The red, qree and blue filters 22R, 22G and 22B
and t he 16BaciOn the ﬁuﬁstzateni}/ fofesest den eesﬁmahﬁ, 2t Calbfo BLedg Tofine
substrate 21 for sealing but preferably provided on the side of the

dri vi ngfittersl2R,cereen filter 2266@&1b1ufaﬁ1&emeﬁp%cﬁndgaédn9k anatmx 48 el ters 22R
22G and 22B and the black matrix 23 are not exposed to the surface and
can be protided ethdoyghhwhicddhight \geneagted BY.thehergaad; Er demiceanidRy| ue
filters 22R, 22G and 22B are disposed in order corresponding to the

or gani c 168G, dayd 46B d6¥s, odf endawtiichl @Bsortesprenisl tight reflgecied by sha pl an view
showi ng the configuration of the red filter 22R green filter 22G and

bl ue fi bi@inidd. dseRAs MORN 0TS ShdA0H ahlewi¥iig eR@trddeBeind fhe likeFig.- 4, to
facilitate identification of the red, green, and blue filters 22R 22G

o 22 ol pr SR A oo thE dbildeS the el 1AgtovigRdne Beftudbe Tar ked

wi th characters , respect’ve e red, green, and
bl filt d | Atd ' i1 faci
he or gani ¢ ELTR ik dureRBratd Gb FlAEGER, 220 EhE 2 kil fRBERNS T aC! N0

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 ﬁfotected by the
adhesive layer 30. The red, green, and blue filters 22R, 22G, and 22B are
.disposed in order corresponding to the organic EL devices 10R, 10G, and
10B, re:-_spectively. | |
Fig. 4.ié a plan view showing the configuration of the ved filter
22R, green filter 22G, and blue filtexr 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, 22G, and
22B are marke& with characters of “R”, “G”, and “B”, respectively. |
The red, green, and blue filters 22R, 22G, and 22B are form_ed by
p;‘inting in positions facing the organic EL deviées 10R, 10G, and 10B,
respectively. The red, green, and blue filters 22R, 22G, and 22B each
. having a rectangular shape are di_sposed in a delta shape. Each of thé red,

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




respectively. The red, green, and blue filters 22R 22G &dan@er2@i¥ch
havi ng a rectangul ar shape are disposed in a delta shape. Each of the red,
green, -and blue filters 22R 22G and 22B is nmade of a rein mxed with a 6
January 2006 -15 pignment. By selecting a pignent, the light transmttance
in the wavelength range in red, green or blue as a target color is
adjusted to be high, and the light transmttance in the other wavel ength
is adjusted to be low . Along the ¥6rders of the red, green, and bl ue
filters 22R, 22G and 22B, the black matrix 23 is provided. The bl ack
matrix 23 _has.a s{ructyr t hat,. as sho I Eiags. | an at Jl,east two
filers ng?:‘ﬁ’é‘t'r ed?yglsg i ,mgncii %]Igﬁ%erfﬁ’l m(?' sﬁ%h%rﬁﬁﬁinﬁﬁgﬁéézzﬁ allf‘hee st acked
by printin and is fornmed,in the sition facing the border region of the
or gani c“f-_f’r_vg 1ZeRN 1995 BTSRA O1 bRle 8%,a taagelseqiar I‘%?&ns’g@i éﬂj%r s the
whol e face of the side on which the organic EL_devjces IOR _10G and |IOB
are provigledand thebight transnittance imheethen savelangthds adjustad tedbp nore
effectively preventing corrosion and breakage of the organic EL devices
10R, 10®wand | OB. The adhesive |ayer 30 does not have to be al ways

provi ded for the whole surface of the d riving panel 10 but may be

provi ded so asAlengethechorders efitlie réd greganand blue fiber<228R) 2BG, 386 and | OB.
The adhesive layer 30 is made of, for exanple, an ultraviolet curing resin
or a t hgpRoshé blak masHR 23HRedvidddy Tanblaek imai:028 Wasd subkireows, for
exanple. Figs. 6A and 6B to Figs. 8A and 8B show t he nethod of

. that, as shown in Figs. 1 and 5, at least two filers of the red, green, and

blue ﬁiters 22R, 22G, and 22]3 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 36 does not have to be alvx;ays provided for the who.Ie surface of the
dﬁving 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

. foﬁ_ned on the substrate 21 for sealing made of the above-described

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




manuf acturing the. display in order of processes. First, &JasundO06on Fig.
6A, for exanple, the red filter 22R nade of the above-described material is
formed on the substrate 21 for sealing nade of the above-described

material by printing and, further, the green filter 22Gis fornmed by 6
January 2006 -16 printing. At this tine, by overlapping the peripheral
portion of the red filter 22R and that of the. green filter 22G the black
matrix 23 is fornmed. As the printinp-nethod, for exanple, gravure process
which is conventionally performed can be applied. Specifically, first, the
mat eri al of the red filter.  22R oy green_ filter 22Gis uniformy applied on
a not - sHiRtingo| At thig {rae, by r%ferktmm% th@meééphmahpﬁﬁ&lowévﬁhepr%f e on
which the pattern of the red filter 22R or green filter 22Gis fornmed to

t r ansf edfiltér28Btand shatosf thehgreemdfitter 28G, 2hr lack maatrit 2Btieformalont o t he
plate. Finally, the material of the red filter. 22R or green filter 22Gis

t ransf erfAedthe phmtindsmeathed,21forf cxanepslej ngraBubes gepeeeds ywhach sisown in
Fig. BE the blue. filter 22B is formed on the substrate 21 for sealing by

printi ngonMendibhslly ipdeforMedn@dd bg dgifiedperSpedificallyp Girtt, the ahatdigalbl ue
filter 22B and the peripheral portions of the red and green filters 22R

and 22Gq@\Ré rad Rk BAH of BRderOhilteF 22618 dHliffi%al %He& ofa dpt-3hewn 1n Fig. 4.

S forned In such a manner, the sealing pane Is fabricated. As shown

|0 P19 1ot filithet (Ao alls%u&&g,rn; B35 b gt by Jrhith e TR e
above- d%ﬁg el 8PDER' & &t gRbh él%rnEQbeé forfndd ARy tBS SRS 9

the red filter 22R or green filter 22G onto the plate. Finally, the material
of the red filter 22R or green filter 22G is transferred to the substrate 21
-~ for sealing.

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 seéling
panel 20 is fabricated.

As shown in Fig. 7A, for example, on the substrate 11 for driving
aﬁade of the above-described material, a plurality of anodes 12 made of the

above-described material are formed hy, for example, DC sputtering.
Subs-equently, on the anode 12, the insulating layer 18 is formed with the
above-described thickness by, for example, CVD (Chemical Vapor
Deposii_:ion). A .portion corresponding to the luminescent _re.gion is |
| selectively removed by using, fdr example, lithography technique to théreby

form the aperture 13A.




Subsequently, on'the anode 12, the insulating |layer 13 is6tfammd2Qd6t h t he
above-descri bed thickness by, for exanple, CVD (Chem cal Vapor

Deposition). A portion corresponding to the |um nescent region is

sel ectively renoved by ‘using, for exanple, l|ithography technique to thereby
formthe aperture 13A. 6 .January 2006 -17 Subsequently, as shown in Fig.

7B, by using a not-shown area nask, the hole injection |ayer 14A, hole
transport |ayer 14B, | un nescent IﬁQ@r 14C, and el ectron transport | ayer
14D each having the above-described thickness and nade of the

above-descri be teri are ,seguentj.al f.ornmed corr Ing. to the
aperture 13A og“gﬁ%q‘ferfgbf’t ?’?\g“'h"?” & ng. h?’ R, M8 %r?ppg,ggg@vglﬁo%gta’l on. At
this time, the layers are formed fqr each of {he or i ¢ EL devices 10R,
10G, andedglp ihgi h‘éledﬁ‘é%}%fafﬂ?é 144, g‘é’“ﬁ&‘é"!@%’é’é&i 1%@0?‘%«1@‘”&5‘"@%@ of the
organi c .EL devices 10R, 10G and 10B. Since it is difficult to_deposit the
| ayers \Jayér hildf, praad sielasteom ytiamspente layert 4D 13acht heavipg| db8pert ure
13A is covered and the | ayers can be deposited so as to be slightly

over | appddveidesciibed fhidkaiess yanok made of tlselaboveylesenibed 1@ateriad exref or mi ng
the organic |layer 14, by using a not-shown area mask, the sem -transparent
el ect r odgqidrtiany i fogmiede cortbsponding coi thed apbrivire e33A aofdthmdesudfinghe
above-described material is forned by, for exanple, evaporation.. After

that, onayde3 $9NTort &:IEPRY, efhporativnt r adahldiméthesaperd fie foanmedar ea mask
as that used for the sem-transparent el ectrode 15A, the transparent ‘

el S;H 0% tath :og the ffgggn%%l, dRfice AR P0G ndPUB WHildchdngiak!the 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 1_5A having the
- above-described thickness and made of the above-described material is
| formed- by, for example, evaporaﬁon.. After that, on the éemirtrangparént
clectrode 15A, by using the same area mask as that used for the
semi-transparent electrode 154, the transparent electrode 15B is formed by,
for example, DC sputtering. Finally, t_he 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




and 10B are covered with the protective |layer 16 made of, 6flenuagx2@Gs e, t he
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
1011 are fornmed of the substrate 11 for driving is coated with the adhesive
6 January 2006 .-18 layer 30 nmade of, for exanple, ultraviolet curing resin
or thernosetting resin. The coatingiﬁhy be perforned by, for exanple,
injecting resin froma slit nozzle type dispenser, roll coating, screen

printing, or e |jke 5 shown in,Fid, (8B, 1.he drivin I nd the
seal i ng ﬁEIéOrZ]BJa &t heq:@&n“@g, é’é@ﬁgbotlﬁtepu HHe og&%?ﬂl@geﬁl%ﬁr 30 in
between. It is_ preferable o dispose .the side on which the red filter 22R
green 11asin. JBks coafing MaY bepepbEmed Ry don kARl 1RICHBE HEB Fefed of { he
sealing panel 20 so as to face the driving panel 10. It is also preferable
to prevenslibnpezalebppe dispenger, wellicorting; snrpem peinting. onéba di%esi ve | ayer 30.
Subsequently, by properly nmoving, for exanple, the sealing panel. 20

bef ore the adhdsi shown ayElig. 3B, theadnivag parel 18 aud the gpading paneld0 t he

seal ing panel 20 and the driving panel 10 are aligned. That is, the

organi ¢ dle déNéredstolofh biker witld theBiditeaival lagyreBin thettweenedlt green, and
‘blue filters 22R, 22G and 22B, respectively. At this tine, the adhesive

| ayer 30pjeferable t/dRPo¥Sthe aillk ort Rhisledhe Red Fidne! 225 @een tirdid®,i ng panel
10 can be noved relative to each other by about few hundreds pm Finally,

by 111 aciabiMfer! SEBAGHAYNG olYBI 25 %rbifblinbd F b Yefling PanePR0fREAL I NG the
7 yer 30 to a -

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
29B, respectively. At this time, the adhesive layer 30 is not cured yet, and
th'é seaiing panel 20 and the dri\.ring panel 10 can be ﬁ:oved relative to each
other by about few hundreds pm. Finally, by irradiating the adhesive
layer 80 with uliraviolet 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 ab'oire, the display shown in Figs. 1 to 5 is completed.

In the display fabricated in such a manner, when a predetermined
voltage is appliea 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




predet erm ned tenperature, the adhesive |ayer 30 is cured6tienuae2@lsy

adhere the driving panel 10 and the sealing panel 20 to each other. By the
above, the display showmn in Figs. | to 5 is conpleted. In the display
fabricated in such a manner, when a predeterm ned voltage is applied

bet ween the anode 12 and the cathode 15, current is passed to the

| um nescent | ayer 14C, and hol es and el ectrons are reconbined, thereby
generating light on the interface ot he | uni nescent 6 January 2006 _19

| ayer 14C side. The light is nulti-reflected between the anode. 12 and the

sem -transparent . el ey ode, 15A SS h h t cat hpd \ hesi ve

| ayer 38?5.’ %eﬁf,?aggr“geen, lé%ggbﬁﬁ%h?ﬁﬁ']éﬁec%,gg D‘htzﬁdal%ﬁ%; fzan]a dsﬂ%st ri'a;/e 21
ebod mBATI TEABIEART USRS 10D, PSHROIHDERATEIFAERRIs o BISSHE and bl ue
filters .22R 22G _and 22B and the black matrix 23, so that external |ight

i nci dentlayendfi red, saeen.rapnd hig filters 228, &dbntaad %M%iw%#ﬁr@m &dt ed by the

organi ¢ EL devices 10R, 10G and 10B and the wiring el ectrodes positioned
bet ween foi eseadinige esndingoesniontt e froim obhe heeadimgl ipagebade| side. Thusthe contrast
I's inproved. In the enbodi nent, the resonator having the resonance portion
const r uinslsbdithenbetitessalingapvaid Anis ploeidedowithltha redd grdem, amddelue? i s
constructed in each of the organic EL devices 10R, 10G and 10B. '

Consequegidry. 24K, 701! hid 2B hadfdkeblek mhtrik 3 sbahdt wixtdmab lighte
spectrumof light to be emtted decreases, color purity is inproved,

?égﬁgggligcilili%ﬁgfroﬂ{ tRO¥S18%; pahel 2@@; peédeaftbd icin Bhirlg Ferfocted Blthei ght i's
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 eIectfode 15A and the anode 12 is
constructed in each of the organic EL devices 10R, 10G, and 10B.

' Cdnsequently, by multiple interference, the half band width of the
: spectruﬁl of light to be emitted décreases, color purity is ixﬁproved, 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 223. 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 filiers 22R, 22G, and 92B.
Consequently, only by performing the pi'in'ting‘prof.:ess once for each of the

red, green, and blue filters 22R, 22G, and 22B (total three times), the red,




conbi nation of the red, green, and blue filters 22R, 22G 6daahaRB}06Thus,
contrast can be further inproved. According to the enbodi nent 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
formed by overlapping at least two filters out of the red, green, and bl ue
filters 22R, 22G and 22B. Consequently, only by perform ng the printing
process once for each of the red, g@en, and blue filters 22R 22G and
22B (total three tines), the red, 6 January 2006 -20 green, and bl ue

filters 22R, 22 d 2 can fQrned and, I mul t aneously,, the bl ack
matrix 288N Bgaal%gﬂef tRrd. % &ng ar‘f’gfr? fgncz’ﬁ tfgrmﬁ@ré’f@re

manuf actyred cheaply and easily. It is true that, as conpared with the
convent i ¥ tQIFﬁ%lSL' @P?Llﬁaémfw fycambealeq farmed. ofThe gfmktmﬂﬁ'yfér of
chronme and chrone oxide or a resin filmof black, the black matrix 23 has
| oner sh&peaprhecthdreforermanufactuogt chedplpenyl egsidy.ncl it trieddiat, asw col ors
out of red, green, and blue are overl apped. However, in the organic EL _
di spl ay duenpargdnwithathd cginversiehad othiin dilind Adtershadingebhensttrheturblefck mat ri x
23 which is, so to speak, pseudo black is sufficient to prevent external

| i ght rehulidlayen of\hit@eValid Rbréihe Gkidyler Rekesee Filhhef BBk @he HMCE O
i nprove the contrast. \Wen each of the organic EL devices 10R, 10G and 10B

has the mhe§eP8lRls loher liape PrifisiSANRIFer sy tical Aaakity Gk AVlehbe
sem -transparent electrode” 15A and the anode "12, by causing nultiple

I ntert enghf Bolttd But tdterdd, PrbeHCARAMINE A2 bPGIAMIRLCHIEILVEANE" tHeC - and

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
ihterfer;ence with. the light genérated in the Iumihesceﬁt 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 dgcreased, 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
thai; 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,

: .Qeen, and blue filters 22R, 22G, and 22B. Thus, the contrast .can be
, improved more. | |

[Second Embodiment]




al lowing the resonator to ‘act as a kind of a narrow band ®iJeewry2¢0e hal f
band width of the spectrumof light to be emtted can be decreased, and

color purity can be inproved. Further, the external |ight incident from
t he 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 | OB can be reduced.to be extrenely | ow by conbination with the
red, green, and blue filters 22R 2215 and 22B. Thus; the contrast can be
~inproved nore. [Second Enbodi nent] 6 January 2006 .21 A display according

to a second enbodi nent of the invention wil .. now descri bed. The displ ay
L P oo se X HiPRE atbondife if b Eecnff tnhadimigtt o ep Bt wll'h %L TPLYY
enbodi nent eﬁce t that th’i re&,ﬁﬂ?reen, and bl ue fLIte s 22R. 22G and 22B
are di spd¥Bdbe ndegeribsds g heigRiayy 1fj the sgmerpg dhat cdescpbed amath of er ence
nuneral is designated to the sane conponent and its detail ed description
wi | | notreferenep datfaegs. 1 to Brin the fpshymbodiment exeppédhat dhe redigrepnl ters 22R
22G and 22B are formed in stripes by printing. The black. matrix 23 is
provi decandblweilters1B2Re2gGhand B8Bstnei gisposeid irhstripieisf ay elvwiahdfig. and i s

al so provided at predetermned intervals in the stripes of each col or.

Wth thed, cTheigforaqt ilan saase yhfsrendsy naineéddl eisndesighatgl aodilsheaimedash | i ne
in Fig. 9, a pixel 25 is forned by the neighboring red, green, and bl ue

filters @aRonehlanints ARilAMAEApEbN wiAbnslBYRedatéde cr0ss section of
Fig. 10B, for exanple, ,
' In the display, the red, green, and blue filters 22R, 22G and 22B
are formed in stripes by printing. | The black. matﬁx 23 is provided
betwgen the neighboring stripes of the different colors and is also provided
~at prédetermined intervals in the stripes of each color. With the
configuration, as -showﬁ by an alternate long and short dash line in Fig. 9,
é pixel 25 is formed by the n‘eighboﬁng red, green, qnd blue filters 22R,
22G and 22B. |
Concretely, as shown in the cross section of Fig. 10B, for example,
the ﬁltér 22B of blue as a com'ple.mentary color of red is ovérlaid on the red
-ﬁlter 22R, thereby forming thé- black matrix 23. Similarly, although not
shown in the cross section, the filter 22R of red as a complementary color of
‘gl'leen. is overlaid on the green filter 22@G, and the filter 22G‘0f green
containing yellow as a complementary color of blue is overlaid on the blue
filter 22B.
The display having the red filtexr 22R, green filter 22G, and blue
filter 22B as shown in Fig. 10 can be manufactured as ;shown in Figs. 11_A
- and llB. Specifically, first, as shown in Fig. 11A, the red filter 29R is

formed on the substrate 21 for sealing by printing. The pattern of the red |




the filter 22B of blue as a conplenentary color of red istdaswdrp2@®bon t he
red filter 22R, thereby formng the, black matrix 23. Simlarly, although
not shown in the cross section, the filter 22R of red as a conpl enentary
color of green is overlaid on the green filter 22G and the filter 22G of
green containing yellow as a conplenmentary 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 i‘#2Fig. 10 can be nmanufactured as shown
in Figs. 11A and 11B. Specifically, first, as shown in Fig. 11A the red
filter 2 i or op the substrate 21 for sealing by printing. The
pattern ﬁ-&eﬂ"?ﬁ@ﬁ E{?T‘?‘gaf’ ?qri E]’iaé*ﬂlgleQRni WW@@,I’I’W@PW@MH"@,&&%’F @Ibéabat ed
projected portigon 22R1 which_ is overlaid on the neighboring green filter
22G to fHronaripidiomndde naighboring grenm fikign &2G tp, form télﬁgxhck matry 2318, t he
green filter 22Gis formed by printing, so that the projected portion 22R1
of the red fil tSubsegmrently, ahehowntini Big. d1B; the greenrfilted 226 i8 f@naed
over |l apped with each other, thereby formng the black matrix 23. In a

manner sbyrpratting softhat ¢he préjeetediziitiont 2R DoLthe fad fiker 221 aldthd ncl udes a
projected portion 22GL which is overlaid on the neighboring blue filter

22B to fsripd b€ theagleenBfilie¥ 2Ha afd RIbIMppéd willRVehchNoflidt, th@febyt he bl ue
filter 22Bis forned by printing. The blue filter 22B al so includes a

pr o ect cfbxithi %6 AL k6255 _94es hikher Winfil kPthd bhd iR2Bo form the

bl ack matrix . I'n such a manner, the red, green, and _ ters 22R,
o ST e TR TR B o RS AL 2 7.0
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
.Ared, green, and blue _ filters 22R, 22G, and 22B° are formed and,
stmultaneously, the black matrix 23 can be completed.
After forming the sealing panel 20, as described in the first
exﬁbodiinent, the driving panAelh iO is formed, and the seaﬁng 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, 22@G, and
22B, the black matrix 23 can be formed. In a manner similar to the first
embodiment, the red, green, and bh;e filters 22R, 22G, and 22B' are formed
- and, simultaneously, the black-matrix 23 can be also formed only bjr the

printing process of three times. Therefore, by the simple manufacturing




enbodi nent, the driving panel 10 is formed, and the seal i 6dapame20®0 and
the driving panel 10 are adhered to each other with the adhesive |ayer 30
in between. According to the enbodi nent, 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 fornmed. In a manner simlar to the
first enbodinment, the red, green, @ blue filters 22R 22G and 22B are
formed and, sinultaneously, the black matrix 23 can be also fornmed only by

the printin ocess of thre | e Th o] t si il _

nmanuf actRIPF ’% §a r?“e%oé‘nﬁzgi_uepm@éggﬁ’hgﬁge%?{ldg?ggh,arﬂaanglabﬁkue filters
22R, 22G and 22B, .and black matrix 23 which arg necessa r the organic
EL di splmBgturd2savhichs goe; Beeassatye ?’brtg‘&m%g%ﬁﬁ Ehaﬁﬁ"é’i@fl%t‘{ 3&3eror t he
-organi c -EL _display can be fornmed at | ow cost. Since each of the projected
port i onsuffigient petformange apgrhazactgristies Mﬁﬁéug%w&ﬁ[,f digplan gapibepe

, expected to obtain high shape precision by printing. However, the

proj ect ddrmedtaitdow @8R1, 22GlL, and 22B1 sufficiently function as the black
matrix 23 for preventing external light reflection by the wiring electrode
between the degik&seachi ¢f tHe. pegedied portidngBARA] 2261 ard 228 paopect ed -
portions 22R1, 22Gl, and 22Bl1 and the green, blue, and red filters 22G
22B,  ang@gAto]i SHpR! i dakiott be eRpodted tddobtae High vhape Bireciddf@l byand 22B1
Is not required. Even if a gap or an overlapped portion is formed due to

some deyaldifRes: HowevePOlthb®Prbfdctd®iportions 22R1, 22G1, and 22B1

sufficiently function as the black matrix 28 for preventing external light
reflection by the wiring electrode between the devices. Strict position
alignment between the projected portions 22R1, 22(}‘1, and 22B1 and the
green, blue, and red ﬁlt‘ers 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
(iescription wﬂl 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



an adverse influence is exerted to the external |ight refl6detdan2@fiteventi ng
function of the black matrix 23. [Third Enbodi nent] Fig. 12 shows a display
according toa third enbodi nent- of the invention- The display is the sane
as that described in the first enbodi nent except that an antireflection
film"'24 is provided on the surface opposite to the driving panel 10 of
the substrate 21 for sealing. The sane conponent is designated by the sane
reference nunmeral and its detailed “Zdescription will not be repeated. The
antireflection film24 is used to prevent surface reflection of external

light in the. substrate 21 for sealin nthec ere, the January
2006 2@"&3’69’5’1‘@?&@ for mgaliwgaly dgade O%aoéQ ngalpg ’eﬁ | 48 giugtace ¢ g
surface reflectivity is about 4% Wen external ght reflection in the

di spl ay zeflectivitprie shomtidt hWhesgextgrasinli ghhdeﬂe%ori ip bl dispiay oG and
22B, the black matrix 23, and the like, the surface reflection in the
subst r atsmpptedsed bystle fetly greemcmndddue filtare R2R;H2Grand 82Bethd blacki | m 24 i s
preferably constructed by, for exanple, a thun filmfilter in which

si | i con mxirite 435 484, tHd 1ike| Whe oxtirfiee( Féflgdtionr in nihebiubsteated21(fdr20s) are
stacked. Alternately, the antireflection film24 my be forned by adhering

an AR (/ggghnga%hﬁggb@@gngﬁeum on the surface of the substrate 21 for .
seal ing. As described above, according to the enbodinent, in addition to

fge effects depgd LRGHefLbtidiPilh 22ls BRIBFIHIG YonstriRtc by, (685 b@apRs) il m 24
a thin film filter in which silicon oxide (SiOy), titanium oxide (TiOg or
niobium oxide (Nb20s) 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
refiection of eacternal light by the substrate 21 for sealing can be reduced,
and the contrast can be further ialpfoved. o

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 conﬁgurationa
of the organic EL devices 10R, 10G, and 10B have been described

~concretely in - the foregoing embodiments, all of the layers suah as the
insulating layer 13 and the transparent electrode 15B do not have to be
- provided. On the cgntfar&, 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




provided for the substrate 21 for sealing. Consequently, ®©Henuagy 28(e
reflection of external light by the substrate 21 for sealing can be
reduced, and the contrast can be further inproved. Al though the invention
has been described by the foregoing enbodinents, the invention is not
limted to the foregoi ng enbodi nents but can be variously nodified. For
exanpl e, although the configurations of the organic EL devices 10R, 10G
and 10B have been described concret2dy in - the foregoing enbodi nents, al
of . the layers such as the insulating |ayer 13 and. the transparent

el ectrode 15B do not have to be provided. On the contrary, the other

| ayers nioyegainguembedimentipi dédis mare hprederalde Gonpeonidentheapesnnadppl i ed al so
to the case where the semnm -transparent el ectrode 15A is not provided, as
descr i behawuingotlienrddoaated pauhcyndd0ced by fthe cspmingrassbadinteslestrode is nore
preferable to provide the resonator having the resonance part constructed

by the stih-andathepaiodetlEioeche edesonlthAtahd reflectavivgef d2tefrnal ikt ireason t hat
the reflectivity of external light in the organic EL devices 10R, 10G and

10B can #f sHppfieBEIAAd NOR, Clot, 284 OB & ber shirebs8d anadihdurt her,
al though the Tirst electrode is set as an anode, and the second el ectrode

Is set a&rﬂré‘s%tcﬁﬂgﬁ Mgﬁéﬁr&ﬁo@g@i ng enbodi nents, the first electrode may
t hode an

be set as a ca the " second-el ectrode nay be set as an anode. .In

s case. |1 O TR s A EBLAER i {12
'n the fs%rc(oar%) iefe%tl%%cig ise gts%’ caq; ] Q & .é‘ 901:[e28ing 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
fakes- the form of a semi-transparent electrode or transparent electrode.

In addition, in t_h.e foreg(;ing embodiments, by changing the

‘.-maferials of the organic layer 14, red, green, and blue light is emitted.
The mnvention can i)e also applied to a display for generating the light by
' combinjng 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
S0 ﬁs 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




materials of the organic |layer 14, red, green, and bl ue | dhuars2@d§i tt ed.
The invention can be also applied to a display for generating the |ight by
conbi ni ng col or changi ng nediuns (CCM or conbining color filters. In the
di splay and the nethod of manufacturing the display according to the
invention, the red, green, and blue filters are forned by printing and at
|l east two filters out of the red, green, and blue filters are overl apped
with each other by printing, thereby26orm ng the black matrix so as to
face the boundary region of the organic EL devices; Therefore, t he

si npl e manuf acturing procgess, the, col or rs and t he hl ack tr|x

havi ng pBfiegenefies %ggwm Lght #%l'i‘ﬁts‘# rﬁttﬁe 0 r BEHINE BRSPS pl ay can
be formed at |ow cost. In the display according to an aspect of the

i nvent i oreduckd, angheantedstemn b¢1flilltﬁﬂﬂlgpm\@ﬁl ded on the substrate for

seal i ng.- Thus, the -26 surface reflectance of external light in the
~substrate for Jdaafhendisplay aecording dedanathdr aspectasf thannbention,t they

i nproved. In the display according to another aspect of the invention, the

r esonancgspahitOpordiod bBPLIE yosataRor iS coipiidtad thydtiny séme-teamsplarents par ent
el ectrode and the first electrode. Consequently, nmultiple interference of

I ght gefjgsigbgs a'nla sﬁbeﬁl_rmwéﬁfo%t IRSEquehtBAUBAkIPR TRkEfeléifer 6S0NANCE

portion act as a d of a narrow band f| |ter; thereby enabl.ing the half
band w shsh&nabl i n
col or pﬁi?é}ftoé?ﬁéi‘gﬂﬁf%%%gg%?gé&% 1%? ol %ﬂsgrlﬁgllﬂlﬁ%ﬁfﬁégﬁfer ed&?r omt ﬂe

SRR G R T T S
to 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 Vattenuated 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 preseni
invention are pbssible 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.




be extrenely |l ow by the conbination with the color filter#$Jafang20Gont r ast
can be further inproved. Qoviously many nodifications 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 cl ains
the invention may be practiced otherw se than as specifically described.
-27 CLAIMS: 1. A display conprising: a driving panel having, on a
substrate for driving, a plurality e27- organic EL devices in which a first
el ectrode, one or nore organic layers including a |umnescent |ayer, and a
second el ectrode are sequentially stacked, and for getting |ight generated
in the IWaAMScent | ayer out of the side of the second el ectrode; and a -
seal i ng panel having a configuration in which a red filter, a green
filter, land a W dieplay ccenpeaniyg:f ormed by printing so as to face the
plurality of organic EL devices, and a black matrix obtained by stacking at
least two filtardriokly phnéhBaviag, fonl & eubstiate Foeivihk] arpluaalityt be bl ue
filter by printing so as to face a boundary. region of the plurality of

or gani ¢ dekanfieRL.C@viadL il veR O fRBt Blestiddb! 8h8 JrOMose Vriiic BYErdEI NO
di sposed so as to face the second el ectrode side of the driving panel: 2.

panel  araongidy o Hiilodell Naybr, BOT'E b clopB) MRy el 1N
Scord Byfiks phfod 651 igh REMRORRA P340 T3k e G5 il o'

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 byrstacking 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



and the black matrix are provided on the side of the drivOdguyanéP0tof the
substrate for sealing. 4. A display according to claiml1, 2 or 3 wherein
the black matrix is 6 January 2006 .28 obtai ned by overlapping two col ors
whi ch are conplenentary colors to each ot her out of the red, green, and
blue filters. 5. A-display according to any one of the precedlng cl ai s,
wherein each of the red, green, and blue filters is formed in a strip
shape by printing, and i ncl udes a "BB0j ected portion which is overlaid on
the stripe of a neighboring colour filter, thereby form ng the bl ack

matrix. B, . I S I acco din one of ecedi,ng clai wherein
t he seaP]P%né?sg ?lc&@ﬁg‘%’t‘%ﬁbﬂl? CHTP ‘?‘B@B I% E;Z opposi te-
to the driving panel of the s g raje for sealing. 7. - A dISp| ay '
accor di pderoud o) thesedrerenn, %ﬂi i‘éﬁﬁgeﬁai ms, wherein the second electrode
has a sem transparent electrode which is sem-transparent to |ight

. generated in the |lum nescent |ayer, and the sem - transparent el ectrode and
the first electrode construct a resonance portion of a resonator for

resonat$ng tAdigplgghiccartisg ti aty one offthe praceilingsdsints, nwhessin ech ¢f diespl ay
according to clains 1 or 7, wherein when ph se shift of , reflection.

i ght rig lebllbhlﬁeﬁlﬂfﬁ és f@'ﬂ@étlﬂ(ﬁjm YoRinting, anddacludes ag| ect r ode

[ D, t

!sZm(-tr]gﬁiéﬁar o ﬁe‘g{%ﬁc}e 'S Eﬂ gh tgk&lv\g\(;}ee éﬁ%{%gd?&lspeﬁjttr am of l'i ght
to be %&b?%&ﬁﬁ@tﬁé‘lﬁa&ﬂﬁm t he second el ectrode is X, the optical -

di st ance

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—trahsparent 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 ﬁret electrode and the semi-transparent
electrode is ”(D, 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 2, the optical distance




-29 L is a positive mninumval ue satisfying follow ng Eq@deiussy 2008 | A +
0/2x = g (qis an integer) 9. A nethod of manufacturing a display,
conprising the steps of- forming a driving panel having, on a substrate for
driving, a plurality of organic EL devices in which a first el ectrode, one
or nore organic.layers including a | um nescent |ayer, and a second

el ectrode are sequentially stacked, and for getting |light generated in the
| um nescent | ayer out of the side #%the second el ectrode; form ng a-
sealing panel by formng a red filter, a green filter, and a blue filter,

and a black mat.rix whi.ch is _obtaj . i .l east two filters out
of the 3 PPt ?I%ﬂléméﬁnégﬁ??? F?ﬁgw%@ﬁﬁﬁg%ﬁtﬁ ‘er on a substrate
for seali nﬂ&e% rinting; form %% n adhesive | ayer so as to cover the
organi c E& R85 = G H1RS Hoks §)at he sealing panel so as to face the
second el ectrode side of the driving panel and curing the adhesive |ayer,,
t hereby adhering the sealing panel and the driving panel to each other.
10. A nethod of manufacturing a display according to claim?9, wherein the
red, gréen, and mhetlediifimansfaahdringe Blsplyy, camprisiag shestrnstfd  on the side
of the driving panel of the -substrate for sealing. 11. A nethod of
manuf act uri ng frgiiag! @ydrheegr pangl tlhadhgj wn9aosulisirste] fmuarivingos - 30
wherein the black matrix is formed by overlapping two col ors which are
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 Juminescent
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 ouf of the red filter, the green filter, and the blue filter on a
substrate for Sfaaling 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 othe_r: |

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




conpl enentary colors to each other out of the. red, greenJamurpies
filters. 12. A nethod -of manufacturing a display according to claim- 9 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,* formng the green filter in a stripe shape having a projected
portion by printing and overl appi-ng the projected portion of the red filter
with the stripe of the green filterf39hereby form ng the black matrix; and
formng the blue filter in a stripe shape having a projected portion by

printing,, form e, bl ack. matgi x by, gver|. I e | . rtion of
the gr e_gﬁhﬂqlfle&‘%v\ﬁf%kt W@%’é’f‘r ¥ r&e%t hg QS’I%%%PF@ et%u% %né&* g&nﬁgﬁg&i&he bl ack
matri x by overl appi ng .t he proj.ected rtion of the blu il Wwith the
stripe complegmentary poloes to each W%%Pﬁ‘g&%es & B ﬁ&&?ﬂ‘i&i‘é‘" '@S‘r"ay
according to any one of the clains 9 to 12, wherein the sealing panel has
~an antireflection filmon the side opposite to the driving panel of the
substrate for. sealing. : ) ) ..
12. A method of manufacturing a display according to claim 9 or 10
' whereiﬁ the step of forming the sealing panel includes the steps of:
forfning 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 sliape 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.






