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1 ORGANI C LI GHT EM TTI NG DEVI CE, MANUFACTURI NG METHOD THEREOF, AND DI SPLAY
UNI T BACKGROUND OF THE INVENTION 1. Field of the Invention The present

i nvention relates to an organic |ight ermitti ng device conprising an
auxiliary wiring between pixels, a manufacturing nmethod thereof, and a
display unit using it. 2. Description of the Related Art In these years, as
one of flat panel displays, an organic light emtting display which uses
organic light emtting devices has been noted. The organic light emtting

di spl ay has char %R@ANECCHGH@ENMWN@BEW@ dv AR GTURINE: and its

power consunption is owsince it is a self lumnous type display. The

organic light emtti lﬁ)fg di spl ay having
sufficient response ggﬁﬁq%ﬁ-deﬂ%ﬁpgﬁ}shﬁ%h speﬂg V|1§?I‘ signals, and is

under devel opnent toward the practical use. As an organic light emtting
device, for exanple, as shown in Fig. 1, an organic light emtting device,
wherein a first electrode 111, an _organic layer 112 including a |light

em tting BAGSGRATIND QFBHE BNKEN 113 are sequentially layered on a

substrate 110 is known. In sone cases, the second electrode 113 is
el ectri cal.lKiebbofidet byetdioan auxiliary wiring 113A having a | ow
resi stance, in order to prevent variation of lumnance in a screen by

i nhi bi ting vol tEge pdeamt( ieneivardiates &f an btxpalipdiptseemidtimgadevied Pat ent
Application Publication No. 2001-195008).
comprising an auxiliary wiring between pixels, a manufacturing method
thereof, and a display unit using it.
2. Description of the Related Art
In these years, as one of flat panel displays, an organic light
| emitting display which uses organic light emitting devices has been noted.
Theborganic light emitting display has characteristics that its visual field
angle is wide and its power consumption is low since it is a self-luminous
type display. The organic light emitting display is also thought of as a
display having sufficient response to high-definition high-speed video
signals, and is under development toward the practical use.

As an organic light emitting device, for example, as shown in Fig. 1,
an organic light emitting device, wherein a first electrode 111, an organic
layer 112 including a light emitting layer, and a second electrode 113 are
sequentially layered on a substrate 110 is known. In some cases, the
second electrode 113 is electrically connected to an auxiliary wiring 113A
having a low resistance, in order to prevent variation of luminance in a

screen by inhibiting voltage drop (for example, refer to Japanese

Unexamined Patent Application Publication No. 2001-195008).



2 Regarding materials for the organic |layer 112, there are two kinds of

the organic |layer 112: one is made of | ow nol ecul ar material; and the
other is made of a high nolecular matefial. As a nethod of formng the
organic |layer 112 made of the |ow nolecular material, vacuum deposition

met hod is generally used. Wien the organic layer 112 is formed by the
vacuum deposition nethod, as shown in Fig. 2, the auxiliary wiring 113A is
prevented from being covered with the organic layer 112 by using a mask for

pi xel coating 1RO:-NAVHHhABLLIHBThE DEcARICNESRON, RHetOa R RASkiidpfwher e
the organic layer 112 is to be forned. After that, the second el ectrode 113

s for m%&noﬁ%mggggeﬁgggbfﬁﬁg 5 38qqr 0w UBSILAIS %ﬁaglmandaﬁmpgby, the

auxiliary wr € secon ectro ectrical
connect ed. . However en. a;high-definition,organic light 1tting,display
is  fabri@heEds Fede Of Rapigh iEhIA FRAE N Slaaﬁ?t&’%z"fﬁgé@il‘%%%edue to

I nfl uence of  thernal expansiﬁ&o the mask for pixel coating 120. Further,
when par@igenés lagesel S gads ¢ %&&z%l@c axgnateyazl, Ygcuum SemeTEs Nt o t he

organic layer 112 and the like, short circuit may arise, Therefore, it is
desi r abl emethod ds penhrally gandc Wayar thd rghnisolayen dildgist feemedsky fibe pi xel
coating 120. In this case, however, the organic layer 112 is forned on

al nost  a wiwhan depdoiidipe wkthdk suistwmie Fig@, thhiauiBatswiring JABahkem t hat
the auxiliary wring 113A and the second el ectrode 113 cannot be

el ectri capieenENASLEHeing WWVERY FithTite driENTLGR: 112 bl @Rin®h vtk fopr egoi ng,

It is an object of the invention to provide an
pixel coating 120 having apertures 121 corresponding to a position where

the organic layer 112 is to be formed. After that, the second electrode 113
is formed on almost a whole surface of the substrate 110, and thereby, the
auxiliary wiring 113A and the second electrode 113 are electrically
connecte&.

However, when a high-definition organic light emitting display is
fabricated, it is hard to form the organic layer 112 precisely due to influence
of thermal expansion of the mask for pixel coating 120. Further, when
particles adhering to the mask for pixel coating 120 adheres to the organic
layer 112 and the like, short circuit may arise. Therefore, it is desirable to
form the organic layer 112 without using the mask for pixel coating 120. In
this case, however, the organic layer 112 is formed on almost a whole
surface of the substrate 110. This leads to a problem that the auxiliary

wiring 113A and the second electrode 113 cannot be electrically connected.

SUMMARY OF THE INVENTION

In light of the foregoing, it is an object of the invention to provide an



3 organic light emtting device in which an auxiliary wiring and a second
el ectrode can be electrically connected wi thout using a mask for pixel
coating, a manufacturing nethod thereo?, and a display unit. The organic
light emtting device according to the invention is an organic |ight
emtting device conprising: a first electrode formed on a substrate; an
auxiliary wiring forned on the substrate, which is insulated fromthe
first electrode; an organic |ayer which includes a light emtting |ayer,

uhi ch COVeighill oSl HESie GhCRLEANAnARMANGyBHIibE A Wi Eddsadon  the

substrate reak part on a side face of the auxiliary
Wring; a econd el ect rode,whi ch e I.C e ad ywhich is
el ectricaf eﬁﬁgaﬁn@@t eb(? Fgecf‘ﬂ%ael xqoppggt%\&wgvr%?l{rl%etaﬁ E]fq%g %br e%% %(gr ?) T’g‘?l t he
organic layer. Here, the "side face" of jhe ,auxiliar i ring nmeans a face
crossi ng &S Wa@ﬁf%ﬁﬁflé@%leﬂﬁ%‘f%@#%% 15LPIL-H%Y ﬁf}\ﬁq'l iary wiring. The
nmet hod of manufacturing an organic light emtting device according to the
i nvention conpr Theoreasicslight eorittingdeving accordivg & the ivwntighe an
auxiliary wiring insulated fromthe first electrode on a substrate;

form ng aorgurderdightl aydtting cdevdéen gomplrisghg: anfirst etpchmder faomet oneast t he
first electrode and the auxiliary wiring, and formng a break part by

breaki ng {ihgrHgan Sukitivey wirirty réfedobn ahsisidsirge, whidthes msaldtedr y
wiring; and forming a second electrode on the organic |ayer, and

o L1 Lol SRS IR, ORI EGL Ui ik e 1o
| nventi Onlaityser,aw%iicsrp l:‘tgj‘\}/erlsJ na{ttleggtvi;ﬂ'g first electrode and the auxiliary wiring on
the substrate, and which has a break part on a side face of the auxiliary
wiring; and a second electrode which covers the organic layer, and which is
electrically connected to the auxiliary wiring at the break part of the
organic layer. Here, the “side face” of the auxiliary wiring means a face
crossing a face which contacts the substrate of the auxiliary wiring.

The method of manufacturing an organic light emitting device
according to the invention comprises the steps of: forming a ﬁrsi‘. electrode
and an auxiliary wiring insulated from the first electrode on a substrate;
forming an organic layer including a light emitting layer on at least the first
electrode and the auxiliary wiring, and forming a break part by breaking
the organic layer by a step of a side face of the auxiliary wiring; and forming
a second electrode on the organic layer, and electrically connecting the
second electrode and the auxiliary wiring at the break part of the organic
layer.

The display unit according to the invention is a display unit having

a plurality of organic light emitting devices on a substrate, wherein the



a plurality of organic light emtting devices on a substrate, wherein the
organic light emtting device is provided with a first el ectrode forned on
the substrate; an auxiliary wring fotmed on the substrate, which is
insulated fromthe first electrode; an organic |ayer. which includes a
light emtting |ayer, covers at least the first el ectrode and the
auxiliary wiring on the substrate, and has a break part on a side face of
the auxiliary wiring; and a second el ectrode which covers the organic

| ayer andylesngl BEHE bGlag GANBEH Fibvidel i AREL ERENOUE Firifledbnhe br eak

part of t or ganfi ayer- e organic light emtting device according

to the inven {--‘ﬁ;gé %fqﬂaeu% 1§1§E iwslﬁglayfo%ﬂlie SEERL (gjuﬁgtrglge L iﬁhm\ée‘t%il%edt he

organic | 3 on tThe side tTace of e ‘auxilrary wring.
The auxiljary wirjn nd the second el ectrode ar | ecty.ical ly., connected
t hrough tHpa! Bh%éixsgéf@ﬁm#hanef)%w AEHe B¢ é’i‘é{‘laﬁ%@ @gﬁﬁl’?@y%@é‘gnd
electrode is |owered, and voltage drop_in the second electrode is

i nhi bi t edlayennewygue mitl \east she Hfnssrelegtrode gndahlte eapeiipdnwaripsr9ph8eal part
and a central part of the display screen can be inhibited. In the nethod

of manuf agibstiatg, and dragenbredk gintt ena sidenfpcd @f the avadooydivingng:ande
i nvention, the first electrode and the auxiliary wiring insulated fromthe

first el egdchadelatfodcoRhnt @vebdthsohisinialsrer sadisedewrichlly cohrestedani ¢
| ayer including the light emtting layer is forned on at |east the first

el ect rodey gk LRGN WA LRk 3 bEEObRBpiPREr] o o Ted by

br eaki ng organi c | aye e step of the side face of the auxiliary
8, A Rl DRSS ShSBNSLS of HTEE P BaA pa ver
the display unit according to the invention, the organic layer has the break
part on the side face of the auxiliary wiring. The auxiliary wiring and the
second electrode are electrically conmected through this break part.
Therefore, a sheet resistance of the second electrode is lowered, and voltage
drop in the second electrode is inhibited. Consequently, variation of
luminance between a peripheral part and a central part of the display
screen can be inhibited.

In the method of manufacturing an organic light emitting device
according to the invention, the first electrode and the auxiliary wiring
insulated from the first electrode are formed on the substrate.
Subsequently, the organic layer including the light emitting layer is formed
on at least the first electrode and the auxiliary wiring, and the break part is
formed by breaking the organic layer by the step of the side face of the
auxiliary wiring. After that, the second electrode is formed on the organic
layer, and the second electrode and the auxiliary wiring are electrically

connected at the break part of the organic layer.



connected at the break part of the organic layer. 5 According to the
organic light emtting device of the invention and the display unit of the
i nvention, the organic |ayer has the BY eak part at the side face of the
auxiliary wiring, and the auxiliary wiring and the second electrode are

el ectrically connected through this break part. Therefore, voltage drop in
the second electrode is inhibited by the auxiliary wiring, and variation
of lum nance in the screen can be inhibited. Consequently, a display

quality can be Acrap%@ﬁg% fﬁ%?a{gqg?@%igﬁt B tiTRE RS ofMBRURShOh M &N

organic light ém devi c e inventron, after the break part is

formed by, brgaki ng t.he. .organic. | ayer by the st t.h, [ of the
auxi | i ar %hﬁaﬁ%ﬁayqﬁﬁgOEQ&%’?{}Y%@HO&¥§%8E§/aanﬁ%?%¥%q%&% eig;rgf}ﬁ\ﬂ%ﬁ: tﬁg%a? e

el ectrically connfct ed through this r eak pa{_t. Ther ef or(g, even \/\@en t he
organi ¢ |siefacesof Bheray HiaoWiringsAng the MSRIpst Wirng ard AP igconte
auxiliary wiring and the second el ectrode can be electrically connected.
Consequerlestrodie posi alecmichilyl connestesh theougle khisobresle perhani Beredgi®s due to
di spl acenent or influence of thermal expansion of the mask for pixel
coating cwitdpe drogvarthedetand efechvde ps ddebRedibyl the awtiliaty wsrisggandi cant |y
advant ageous for naking a high-definition display. Further, it is possible

to preveniaiisin HFduiiianick EnathiekbR@nt eah R Msikitedr Comseduecdy,iag from
adhering to the organic layer and the like, which |eads to a cause of

short cirguj : tra process is needed to electricall
fibley G REREE bR, |8 P ' “the’

connect t l'ec the auxiliary wiring. Therefore, the

number of pr Oc%gcgﬁdi%agntoa%eln%gaiod of manufacturing an organic light emitting

device of the invention, after the break part is formed by breaking the
organic layer by the step of the side face of the auxiliary wiring, the second
electrode and the auxiliary wiring are electrically connected through this
break part. Therefore, even when the organic layer is formed without
using a mask for pixel coating, the auxiliary wiring and the second electrode
can be electrically connected. Consequently, deposition failure such as lack
of the organic layer due to displacement or influence of thermal expansion
of the mask for pixel coating can be prevented to improve process yield,
which is significantly advantageous for making a high-definition display.
Further, it .is possiblé to prevent dust and the like adhering to the mask for
pixel coating from adhering to the organic layer and the like, which leads to
a cause of short circuit. Furthermore, no extra process is needed to
electrically connect the second electrode and the auxiliary wiring.
Therefore, the number of processes can be less.

Other and further objects, features and a_dvantages of the invention

will appear more fully from the following description.



O her and further objects, features and advantages of the invention wll
appear nore fully fromthe follow ng description. 6 BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is a plane view sh®wing a construction of a
conventional display unit; Fig. 2 is a plane view showi ng a conventi onal
mask for pixel coating; Fig. 3 is a cross sectional view show ng a
construction of a display wunit according to a first enbodi nent of the
invention; Figs. 4A, 4B, and 4C are enl arged cross sectional views of
organic light emtting devices showmn in Fig. 3; Figs. 5A and 5B are cross
sectional views show ng a nethod of manufacturing the display unit shown

in Fig. 3 d 6B are cross sectional views
show ng ppﬁ{i@iﬂgs%ﬁm?ﬁ&ﬁ Igﬁr‘*&ﬁﬁ“@ Fig. 7 is a cross sectional
vi ew showi ng a gr ocess foI | ow ng Figs.. 6A and 6B; Fig. .8 is a cr 0s

sectional view Eibwl 1§ & pinBe 88w 61114“’6%’8}16 fﬁ?rgm"’-?ctlorﬁoé 2 GOp¥enflnysg
sectional view show ng a process following Fig. 8 Fig. 10 is a cross

sect i onal didpéay showi ng a process following Fig. 9; Figs.11A and 11B are
cross sectional views show ng processes following Fig. 10; Fig. 12 is a
cross secti onal Fig ewsshplinegiewphoedas af @hniventingal fagk fod ikehndatiis;
Fig. 8 1s a cross sectional view showing a construction of a display
unit according to a first embodiment of the invention;
Figs. 4A, 4B, and 4C are enlarged cross sectional views of organic
light emitting devices shown in Fig. 3;
Figs. 5A and 5B are cross sectional views showing a method of
manufacturing the display unit shown in Fig. 3 in order of processes;
Figs. 6A and 6B are cross sectional views showing processes
following Figs. 5A and 5B;
Fig. 7 is a cross sectional view showing a process following Figs. 6A
and 6B;
Fig. 8 is a cross sectional view showing a process following Fig. 7;
Fig. 9 is a cross sectional view showing a process following Fig. 8;
Fig. 10 is a cross sectional view showing a process f(ﬂlowing Fig. 9;
Figs.11A and 11B are cross sectional views showing processes
following Fig. 10;
Fig. 12 is a cross sectional view showing a process following
Figs.11A and 11B;

Fig. 13 is a cross sectional view showing a construction of a display

unit according to a second embodiment of the invention;



Fig. 13 is a cross sectional view showi ng a construction of a display wunit
according to a second enbodi ment of the invention; 7 Figs. 14A and 14B are
cross sectional views showi ng a net hod of manufacturing the display unit
shown in Fig. 13 in order of processes; Figs. 15A and 15B are cross
sectional views show ng processes following Figs. 14A and 14B; Fig. 16 is
a plane view showing a nodification of an auxiliary wiring shown in Fig.
3; and Fig. 17 is a plane view showing a nodification of the auxiliary

wiring shown | ipglos R o RETARLER, BESCRLAZELEN Glowd EnERERERREIEMETR VENTS

Enmbodi nent s of \ 1on w her el ter describéd in detail wth

reference to the drawings. [Firs nbodi nent ] ,Fid..3.s 0SS secti
structur eméflﬁia"dl%"]ﬁlg%edﬁ??} 56’3&% aﬁﬂ‘df%l&rﬁg- #?Ilgt r@%gpdﬁ{f%:%%éég’f t he tonal
invention. This display unit is used as an, ultrathin organic |ight
emitting di spl digswiddeandaldBi areFrpsnhepctionalnyieys §E18W3’P|@ IHEA8T%50 are

pl aced opposite, and their whole surfaces are bonded together by an

adhesi ve follyaindFigadeodnd 4B exanpl e, a thernosetting resin. The driving
panel 10 is, for exanple, sequentially provided with an organic |ight
enitting devi cepilORsaenarlahé Riew edowight madifiontjaniof ahi ghtiliamnivitingg devi ce
10G generating green light, and an organic |light emtting device 10B
generat i n&&%&@nlﬁgq; 44y the shape of a matrix as a whole on a

Fig. 17 is a plane view showing a modification of the auxiliary

wiring shown in Fig. 3.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of ther invention will be hereinafter described in detail
with reference to the drawings.

[First embodiment]

Fig.3 shows a cross sectional structure of a display unit according to
a first embodiment of the invention. This display unit is used as an
ultrathin organic light emitting display, wherein a driving panel 10 and a
sealing panel 20 are placed opposite, and their whole surfaces are bonded
together by an adhesive layer 30 made of, for example, a thermosetting
resin. The driving panel 10 is, for example, sequentially provided with an
organic light emitting device 10R generating red light, an organic light
emitting device 10G generating green light, and an organic light emitting
device 10B generating blue light in the shape of a matrix as a whole on a_
substrate 11 made of an insulating material such as glass with a TFT 12

and a planarizing layer 13 in between.



substrate 11 made of an insulating material such as glass with a TFT 12
and a planarizing |ayer 13 in between., 8 The TFT 12 is an active device
corresponding to the respective orgaﬁic light emtting devices 10R, 10G
and 10B. The organic light emnmitting devices 10R 10G and 10B are ariven
by active matrix method. A gate electrode of the TFT 12 (not shown) is
connected to an unshown scanning circuit. A source and a drain (not shown
either) are connected to a wiring 12B provided through an interl ayer

insutating fil By 2AmRae of ard bblis0idpidleonBspobdiios piahsl tdspatitved ass) or

EI'E'(IE' lllzkfh Thehvm ring ! connected to the source and the drain of the

. t hr ou n. unshown onnect | Vi gad L e llayer

i Psu:c at i rfﬁgfigllrcr’rilﬁléll ,eghﬁlq%%ﬁgggs %@ﬁaq?:%ngf@ ;lﬁ%'. ?Eheé vta\)n?ffg?ﬁ% ?nggyi s made
of, for exanple, alumnum(Al) o n alum num .) - copper I

const r uctdmpitisg devicepRPR, 210G "’r’r'b{ 10%5?? idé"h‘feélrulw ggl%ﬁ Fé%?ma%%gg%dﬁab‘é?yf o'rA\
exanpl e, bottomgate type or t0f g{ate type., The planarizing |ayer 13 is

i nt ended gatepélantile eofatlsaMEE el fneh showmm sisr sannected FOuAR cHMERVEFT 12 is
formed, and formeach layer having a uniformfilmthickness of the organic
light enmidchhRthglenters A0RuridendandraindBot Thewpl eithar) arpgonagded 3 s
provided with a connecting hole 13A to connect a first electrode 14 of the

organi c || - BT b i : : .
4 g‘tl}fgg‘gg};@% 361i%vﬂf‘e\d g8%ukARin 106rlayrdinkQB tang filtve 18Arade kdB. The

pl anari zin s preferably made of a material having a good

D anar | 2, AerRgaRe 5K (P AGl EONER0P TR R RIEILAATHE Wil d2Bist he
connected to the source and the drain of the TFT 12 through an unshown
connecting hole provided at the interlayer insulating film 12A, and is used
as a signal line. The wiring 12B is made of, for example, aluminum (Al) or
an aluminum (Al)-copper (Cu) alloy. A construction of the TET 12 is not
particularly limited, and can be, for example, bottom gate type or top gate
type.

The planarizing layer 13 is intended to planarize a surface of the
substrate 11 on which the TFT 12 is formed, and form each layer having a
uniform film thickness of the organic light emitting devices 10R, 10G, and
10B. The planarizing layer 13 is provided with a connecting hole 13A to
connect a first electrode 14 of the organic light emitting devices 10R, 10G,
and 10B and the wiring 12B. The planarizing layer 13 is preferably made
of a material having a good pattern precision since the fine connecting hole
13A is formed in the planarizing layer 13. As a material for the
planarizing layer 13, an organic material such as polyimide or an inorganic
material such as silicon oxide (SiOz) can be used.

In the organic light emitting devices 10R, 10G, and 10B, for example,



pl anari zing | ayer 13, an organic material such as polyimde or an inorganic
mat eri al such as silicon oxide (SiQ2) can be used. In the organic |ight
enmtting devices 10R, 10G and 10B, fdt exanple, 9 the first electrode 14
as an anode, an insulating film 15, an organic layer 16 including a |ight
emtting layer, and a second el ectrode 17 as a cathode are layered in this
order fromthe substrate 11 side with the TFT 12 and the planarizing |ayer
13 in between. An auxiliary wiring 18 which is electrically insulated from

the fir Stth%: tﬁz%s%ée?@dﬁr%% dif ﬁ£ 9L ?abqﬁsﬁllégg{élghﬁ 1514n d%gﬁhﬂﬂa aeggof this

auxiliary € Second’el'ectro are electricall'y connect ed.

A protective film19 is fornmed on the secon | ecty0 7 ary. The
first el é&cf\gij@g@fighjg ngén%??yﬁﬁc??‘iﬁ %?é:oﬁg reiﬁ‘i%é%i% g@ aay‘g%h%ﬁg eaﬁfg
desirable that_the first el ectrode 14 has_ref] ect. n%g ,Pi %h ag ossi bl e
in orderlayeredvpn shis pydgmtirem the peberatecibfide v ?(Zﬁn% &2 aRA4DEp; orj al
to make the first electrode 14, a sinple substance or an_alloy of netal

el enent s plamahizisg plager nlith (Pthetwyend (An) avsiliseyr yikipe thrykieniscr), and
tungsten (W can be cited. It is preferable that a thickness of the first

el ect r odeglddtridallyt Hul @t fadinothedfir aflécrodcddds Hafrhed osi thel subrséfagered to
as thickness) is set to 100 nmto 300 nm The first electrode 14 can have

a nonol ay P4 S Qhifa LR A9teE15¢ 185G shdbedngl dlb@irbly 10fateayer s.
The i nsul gjtf'i n%tsﬁﬁcm 15 i sli %tenddgg touzéecure i nsul ati on between the first
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electrode 17 as necessary.

The first electrode 14 also has a function as a reflective layer. Itis
desirable that the first electrode 14 has reflectance as high as possible in
order to improve light emitting efficiency. For example, as a material to
make the first electrode 14, a simple substance or an alloy of metal elements
such as platinum (Pt), gold (Au), silver (Ag), chromium (Cr), and tungsten
(W) can be cited. It is preferable that a thickness of the first electrode 14 in
the lamination direction (hereinafter simply referred to as thickness) is set
to 100 nm to 300 nm. The first electrode 14 can have a monolayer
structure or a laminated structure of a plurality of layers.

The insulating film 15 is intended to secure insulation between the
first electrode 14 and the second electrode 17, and to accurately make a
desired form of light emitting regions in the organic light emitting devices
10R, 10G, and 10B. The insulating film 15 has, for example, a film
thickness of about 600 nm, and is made of an insulating material such as

silicon oxide and polyimide. The insulating film 15 is provided with an

aperture 15A corresponding to the light emitting regions in the organic light



10R, 10G and 10B. The insulating film 15 has, for exanple, a film

t hi ckness of about 600 nm and is nmade of an insulating naterial such as
silicon oxide and polyinide. The insul@ting film15 is provided with an
aperture 15A corresponding to the light emtting regions in the organic
light 10 emtting devices 10R, 10G and 10B, and an aperture 15B
corresponding to the auxiliary wiring 18. The organic layer 16 is forned
on the first electrode 14, the insulating film15, and the auxiliary

wiring 18. The organi cqlaygt~1 r Q. 9K&hRtint ke si de
face of t%ltglﬁﬁgi ‘iiqq’é?%? 176#}?’. %G’lgnéﬁﬁg? aélﬁxiﬁ??grggh\%\ne ﬁl%?g 18 iﬁr.lbd tlﬂ% second
el ectrode_17 arge electrically connected through this break part 16A. A

const r ucthsrBABaLY WaPBLil8 of the organic layer 16 will be described

| ater. The second el ectrode 17 has a structure wherein a sem -transparent
el ectrode 17A HEhe mygewi layedaiedeymed Ppgglﬂe g@?@r%@é@oﬁﬁ 31&1 i%gﬁt
emtting layer, and a transparent electrode 17B having sem - transparency
to |ight igenkrtaigedlnrl, ad thgrtushnty myngalfer Hreorgapde tayarn & hesaor der
from the organic layer 16 side. The sem -transparent electrode 17A has,

for exanplgk paithigAkneskenfanbloaitsidd faus ofitHe isuxidey ofirimet 38. ofhan al | oy
of silver (Ag), alumnum (Al), magnesium (M), calcium (Ca), sodium (Na)

and the {I.,h-ﬁ it-tH LI 8L oordNElesBitte { TARSP BIFcEllEebnaseed 7A i s,
for exarr%) e, a%ﬁsreﬁ{)}#gséﬁ a 1(:)135/@(%wmalgnesi ume(l\/g) and sil vef (MyAg al | oy).
c
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layer 16 will be described later.

The second electrode 17 has a structure wherein a semi-transparent
electrode 17A having semi-transparency to light generated in a light
emitting layer, and a transparent electrode 17B having semi-transparency
to light generated in the light emitting layer are layered in this order from
the organic layer 16 side. The semi-transparent electrode 17A has, for
example, a thickness of about 10 nm, and is made of metal or an alloy of
silver (Ag), aluminum (Al), magnesium (Mg), calcium (Ca), sodium (Na) and
the like. In this embodiment, the semi-transparent electrode 17A is, for
example, made of an alloy of magnesium (Mg) and silver (MgAg alloy).

The transparent electrode 17B is intended to lower an electric
resistance of the semi-transparent electrode 17A, and reduce a contact
resistance between the second electrode 17 and the auxiliary wiring 18 by
increasing a contact area between the ‘second electrode 17 and the auxiliary
wiring 18. The transparent electrode 17B is made of a conductive material
having semi-transparency sufficient for the light generated in the light

emitting layer. Regarding a material making the transparent electrode



resi stance between the second el ectrode 17 and the auxiliary wiring 18 by

I ncreasing a contact area between the second electrode 17 and the auxiliary
wiring 18. The transparent electrode 1¥B is made of a conductive material
havi ng sem -transparency sufficient for the |light generated in the |ight
emtting layer. Regarding a material making the transparent el ectrode 11
17B, for exanple, the transparent electrode 17B is preferably nmade of at

| east one of indiumoxides (InOx), tin oxides (SnOx), and zinc oxides

(ZnXx) . cificall fr .ex I n r; S

prefer ablﬁ\a@é engn%lbtgﬁ%gg%%%% tegegﬁ{(gdl%n?ﬁg 1?:}5&83%}1%%2}? ?\Igg%e;é ,a tand
oxygen, since goog. gconduct. vi nd hi t 1 ttance can bhe-ohtai ned
even wheread s of BIWMSOXigas (m’rm ﬁﬁ&?%{%@@g‘t ap@g}nﬁogﬁieggﬁrel@f of the
transparent electrode 17B is_preferably, for exanple, abgut 200 nm The
auxi | i ar ySwdcificedlyr o1 examplendbe trensnaet elagsradegh Bl preferahly mede ong

el ectrode 17. The auxiliary wiring 18 is forned, for exanple, at the

apert ur e dfsBcofapbhedi FEO) abhtajning mmdisym arigici @nipated okyeee, saee gvaderi al as
of the first electrode 14. Since the auxiliary wiring 18 is nade of the

same mat@nidaktiekynd hesH trsisnekegice ede Hedobtdiredgxbhivelion depositiod8 and
the first electrode 14 can be fornmed in the sane process in a

manuf act uLi R QRRES rHGRCHERSErARLEBE. A tRicRAEsRIfayke NRGGSHAFNE hat a
material and a construction of the auxiliary wiring 18 are the sane as of

the first el 14, ' t heh | T 18 i
pr 2f elr ;f)li}g?tgﬁ%%?ggﬁgl? rgér%ﬁilygé}%ge}gn? let EQO%%%%P%{YayeP Eg Thlasr eason

thereof is t hatTﬁeh%u?:EI?gr%r gr?xti?ng 18 is intended to inhibit voltage drop in the

second electrode 17. The auxiliary wiring 18 is formed, for example, at the
aperture 15B of the insulating film 15, and is made of the same material as
of the first electrode 14. Since the auxiliary wiring 18 is made of the same
material as of the first electrode 14, the auxiliary wiring 18 and the first
electrode 14 can be formed in the same process in a manufacturing process
described later. It is not always necessary that a material and a
construction of the auxiliary wiring 18 are the same as of the first electrode
14.

A thickness of the auxiliary wiring 18 is preferably larger than a
thickness of the organic layer 16. The reason thereof is that the break part
16A can be formed by breaking the organic layer 16 by a step of the side face
of the auxiliary wiring 18 when the organic layer 16 is deposited in the
manufacturing process described later. In the case that the auxiliary
wiring 18 or the organic layer 16 has a laminated structure of a plurality of
layers, the thickness of the auxiliary wiring 18 or the thickness of the

organic layer 16 means a total thickness of the plurality of layers.



16A can be fornmed by breaking the organic |ayer 16 by a step of the side
face of the auxiliary wiring 18 when the organic |ayer 16 is deposited in
the manufacturing process described }ater. In the case that the auxiliary
wiring 18 or the organic layer 16 has a |am nated structure of a plurality
of layers, the thickness of the auxiliary wiring 18 or the thickness of
the organic layer 16 neans a total thickness of the plurality of |ayers.
12 The side face of the auxiliary wiring 18 is preferably perpendi cul ar,
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the side face of the auxiliary wiring 18 to a flat face 11A of the

subst r at ehage preventeftheahily fadeoel theappriiargysinng A§rirom heing opyered | f ¢t he
taper angle O is too large, it nay be hard to contact the second el ectrode
17 to t hevish die forgenieflaythd6aaxidl inakgs i easy fastherheeadr paek i bddo-ba | m 19
has, for exanple, a thickness of 500 nmto 10,000 nm and is a passivation

film made,Qfedih tAEHTAOREnoab&GhANGfactitingnsoteds. | v tdpdmmaigleisof f or
exanpl e, made of silicon oxide (Si2), silicon nitride (SIiN) and the I|ike.

The seal (g spanle 30 the oLONRLSIVAINE 18 Beranfl ralepla oifhd fubdeteof L he

driving pane I ng substrate 21 to seal the organic |ight
emtting.de

The seal F%ﬁreisfg’g%l%’%ﬁge%%%?é&%(?é%%&%%@g? (Zrﬁlzg?'t g Etéﬁgg gl_%gg\;lg\?\llr%?)g i 20.
large, it may be hard to contact the second electrode 17 to the side face of
the auxiliary wiring 18.

The protective film 19 has, for example, a thickness of 500 nm to
10,000 nm, and is a passivation film made of a transparent dielectric. The
protective film 19 is, for example, made of silicon oxide (Si0g), ‘silicon nitride
(SiN} and the like.

The sealing panel 20 is located on the second electrode 17 side of the
driving panel 10, and has a sealing substrate 21 to seal the organic light
emitting devices 10R, 10G, and 10B together with the adhesive layer 30.
The sealing substrate 21 is made of a material such as glass which is
transparent to the light generated in the organic light emitting devices 10R,
10G, and 10B. The sealing substrate 21 is provided with, for example, the
color filter 22, which extracts the light generated in the organic light
emitting devices 10R, 10G, and 10B, absorbs outside light reflected in thg
organic light emitting devices 10R, 10G, and 10B and the wiring
therebetween, and improves contrast.

The color filter 22 can be provided on either side of the sealing



transparent to the light generated in the organic light emtting devices
10R, 10G and 10B. The sealing substrate 21 is provided with, for exanple,
the color filter 22, which extracts ti8e |ight generated in the organic
light emtting devices 10R, 10G and 10B, absorbs outside light reflected
in the organic light emtting devices 10R, 10G and 10B and the wiring
t her ebet ween, and inproves contrast. The color filter 22 can be provided on
either side of the sealing 13 substrate 21. However, it is preferable to

provide th ol.aor,filger 22 on.t RhVi I | | e col or
Pt er 2 e tRee 2hpodBire g fie SRl 10 HRARE g ol ARientReR o7
adhesi ve | ayer 30. The color filter, 22.hasa.red, filter 22R _a.Qreen

il er 2tV inmoane Ibside: pinge thomPIGLERT 2248 BPherhgredont Ohy et
correspondingly to the organi c light emtting dﬁ\éi cesé%OR, %}Q‘G and 10B.
The red féndernbpmprotensed Pydheradbesivedarer dAd The cplaydilfsy 2enassged, e
respectively, for exanple, formed in the shape of a rectangle with no

cl ear ancefiltar RARyeengrethefitted 323Gt and22Rlucheltgr 49B,f whidy aze@rdany t he
blue filter 22B are respectively made of a resin mxed with a pignment and

are adj ugteeigsd doRadspbhahiglyriantiy bignde lightt dmitthrg deeides dOR, diGégn, or
bl ue wavel ength band becones high and Iight transmttance in other
wavel engt f dtm?s beconmes | ow by selecting a pignment. Figs. 4A to 4C
respecti ve?y show enl arged constructions of the organic light emtting

dortces 108 108 398 98 FRcclg s EAEk 5280 ) e el bl o
respectively, for example, formed in the shape of a rectangle with no
clearance in between. The red filter 22R, the green filter 22G, and the blue
filter 22B are respectively made of a resin mixed with a pigment and are
adjusted so that light transmittance in the targeted red, green, or blue
wavelength band becomes high and light transmittance in other wavelength
bands becomes low by selecting a pigment.

Figs. 4A to 4C respectively show enlarged constructions of the
organic light emitting devices 10R, 10G, and 10B. The first electrode 14
has preferably, for example, a laminated structure wherein a contact layer
14A, a reflective layer 14B, and a barrier layer 14C are layered in this order
from the substrate 11 side. The contact layer 14A is intended to prevent
the reflective layer 14B from separating from the planarizing layer 13.
The reflective layer 14B is intended to reflect the light generated in the
light emitting layer. The barrier layer 14C prevents silver or an alloy
containing silver making the reflective layer 14B from reacting with oxygen

in the air or sulfur component, and has a function as a protective film to

reduce damage to the reflective layer 14B even in a manufacturing process



14A, a reflective layer 14B, and a barrier |layer 14C are layered in this
order fromthe substrate 11 side. The contact |layer 14A is intended to
prevent the reflective |ayer 14B frodtseparating fromthe planarizing

| ayer 13. The reflective layer 14B is intended to reflect the |ight
generated in the Ilight emtting |layer. The barrier |ayer 14C prevents
silver or an alloy containing silver making the reflective |layer 14B from
reacting with oxygen in the air or sulfur conponent, and has a function as

a protectiye filmt reduce danmm 0 the reflective |layer 14B even in a
manuf act Lﬁf¥9¥qg°ﬁ%3%8]§e ﬁﬁi%c(f%fvee(rjlaa%?ﬁfl?\gg the reflective |ayer 14B. The
contact |ayer 14A has, for ex | e, .a thickness,of 5 n 0.5 In this
enbodi nment , forT@%ﬁ?ﬁét,laﬁ’ﬁélm%ﬁnfoq PP 42 hh%egs%%%g%gmggn.zo nm

and is made of a conmpound (I TGO Indium Tin Oxide) containing indj (I'n),
tin (Sn),Inaids emk@dim@oy,.forrhveam@ﬁee,éb@iooetaCé%Yerlﬁ‘Biﬁa%,aM@ﬁ%ﬁ%ﬁ@t a

t hi ckness of 50 nmto 200 nm In this enbodinment, the reflective |ayer 14B
has, for exaapids neadd ol oempoahd ZDDOA indiamd Tis Oride) efmtsinivgindiag) or an
all oy containing silver in order to reduce |ight absorptance |Ioss and

i nprove  (1gf 1€ (6N, hd FREeRA0)i eMHeanlecti¢€ 1 aps; 14Bhaax fpxamplet Ai ckness
of 1 nmto 50 nm and is made of ITO In this enbodi nent, a thickness of

the bar ri gl AXel shim Ao0B5ACChdhiiterBolirlils, et kiflagieahpes1eh the
%Lf evices 10R,

organic 11g emtting 10G, "and 10B, since an after-
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regard es:llé); céxilt%%ing silver in order to reduce light absorptance loss and improve
reflectivity. The barrier layer 14C has, for example, a thickness of 1 nm to
50 nm, and is made of ITO. In this embodiment, a thickness of the barrier
layer 14C varies according to light emitting colors of the organic light
emitting devices 10R, 10G, and 10B, since an after-mentioned resonator
structure is introduced to the organic light emitting devices 10R, 10G, and
10B.
The organic layer 16 has the same structure regardless of light
emitting colors of the organic light emitting devices 10R, 10G, and 10B.
For example, in the organic layer 16, an electron hole transport layer 41, a
light emitting layer 42, and an electron transport layer 43 are layered in
this order from the first electrode 14 side. The electron hole transport
layer 41 is intended to improve efficiency to inject electron holes into the
light emitting layer 42. In this embodiment, the electron hole transport
layer 41 also has a function as an electron hole injection layer. The light

emitting layer 42 is intended to generate light by recombination of electrons

and electron holes caused by application of electric field. Light is emitted



emtting colors of the organic light emtting devices 10R 10G and 10B.
For exanple, in the organic |layer 16, an el ectron hole transport |ayer 41,
a light enmitting layer 42, and an el @8tron transport |ayer 43 are |ayered
in this order fromthe first electrode 14 side. The electron hole
transport layer 41 is intended to inprove efficiency to inject electron
holes into the Ilight emtting layer 42. In this enbodi nent, the el ectron
hol e transport |layer 41 also has a function as an electron hole injection

ayer. TG 41.dblon SRELMGLAVET (82 ol DkeldE A GOpnel ey by

reconbi nati on el"ectrons on hol es cause ['Tcati on of

electric fjield. Light is emtted, 15 in a,regian correspondi ng t.q.the
apertureqg}?AefﬂCt’{%pqaﬁ@BPngﬁ’rfﬁlfﬁ 3 _end?ﬁ Oé%OFBﬁ%ﬁ?Igﬁ%g?tm:fegger 43 is
intended to inprove efficiency to.inject electrons into the l[ight emtting
| ayer 42.elqgeong Bieiba igdtemittingdarer fAyer 41 has, for exanple, a

t hi ckness of about 40 nm and is made of 4, 4', 4"-tris (3-nethyl phenyl
phenyl ami no)  tFhetlentroartiale ttandupbnEAerdrl kas, dapexdmblehdiytkiiestione (a
NPD). The light emtting layer 42 is a light emtting layer for white |ight
enitting.abthe 40 g, endtici mgdeayfed, 42 Aiasis (Pmetkpiphlenyl pheagldmigiod
emtting layer 42R, a green light emtting |ayer 42G and a blue |ight

em tting ¢ yiddhe WAHATTRARA) 8y & %p@l@hﬁ?}fﬁﬁeﬁlﬁﬁimﬁﬁwﬂﬁ?ﬂ)he first
el ectrode 14 and the second el ectrode 17. e red light emtting | ayer

42R the green i Ofibne SitlihA9abaY 8 i$ 25RO Gttt Piaier OB Wil N | ayer

42B are | ayere fom the anode I'rst el ectrode 14 side.
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layer 42R, a green light emitting layer 42G, and a blue light emitting layer
42B, which are layered on each other between the first electrode 14 and the
second electrode 17. The red light emitting layer 42R, the green light
emitting layer 42G, and the blue light emitting layer 42B are layered in this
order from the anode, the first electrode 14 side. The red light emitting
layer 42R generates red light by recombination of part of electron holes
injected from the first electrode 14 through the electron hole transport layer
41 and part of electrons injected from the second electrode 17 through the
electron transport layer 43, which is caused by application of electric field.
The green light emitting layer 42G generates green light by recombination
of part of electron holes injected from the first electrode 14 through the
electron hole transport layer 41 and paft of electrons injected from the
second electrode 17 through the electron transport layer 43, Which 1s caused
by application of electric field. The blue light emitting layer 42B generates

blue light by recombination of part of electron holes injected from the first

electrode 14 through the electron hole transport layer 41 and part of



injected fromthe first electrode 14 through the electron hole transport

| ayer 41 and part of electrons injected fromthe second el ectrode 17
through the electron transport Iayerlﬁs, whi ch is caused by application of
electric field. The green light emtting | ayer 42G generates green |ight
by reconbination of part of electron holes injected fromthe first

el ectrode 14 through the electron hole transport |ayer 41 and part of

el ectrons injected fromthe second electrode 17 through the el ectron

transpor t%hla% ‘el{l% ﬁiﬁl&e%@a Cﬂohﬁdﬁ%uﬁggon&)ye@@#{%&?ﬁ otrhrgﬁggl acd rdlectkdel d. The

blue |igh ayer gener at es I ght by reconbi nati on of

part of electron.holes_injected fromthe £ir I : 4 through the

el ectron W%P%pqutéﬁ%%i% Wié’f rlsfiluﬁ%gbﬁa?lppﬁlgﬁ LSI&% 02 ge%{']{l(gﬁgl%nj ected fromthe
second el ectrode 17 through the Iectrgﬁ transpprt |ayer 43 V\@ich S
caused by appl iBee reshlight erusing dayeieftgl cCPREAINE OFie@‘ﬂFYPg?ﬁ H1eR5" PAYer 42R
contains, for exanple, at least one of ared light emtti ngc n_a;leri al, an
el ect r on d¢foh eetlr Hghpentitting emptdrialaran elestrarohote bpsepPrt FAEFRal 2%and a
both charge transport material. The red light emtting material can be

f | uor esceslbct@bn PROSIYRE escerial, dr & hioth chatgedireeeapqrt niateriad. | ThaTedni tting
| ayer 42R has, for exanple, a thickness of about 5 nm and is nade of a

mat eri al i 9 i Ohe2fi8oidssent [drdpho@iHueEscedit phénytsi no)
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[(4-methoxy diphenylamino) styryll-1, 5-dicyano naphthalene (BSN) is
mixed in 4, 4-bis (2, 2-diphenyl vinyl) biphenyl (DPVB3).

The green light emitting layer 42G contains at least one of a green
light emitting material, an electron hole transport material, an electron
transport material, and a both charge transport material.l The green light
emitting material can be fluorescent or phosphorescent. In this
embodiment, the green light emitting layer 42G has, for example, a
thickness of about 10 nm, and is made of a material wherein 5% by weight
of coumarin 6 is mixed with DPVBi.

The blue light emitting layer 42B contains at least one of a blue
light emitting material, an electron hole transport material, an electron
transport material, and a both charge transport material. The blue light
emitting material can be fluorescent or phosphorescent. In this
embodiment, the blue light emitting layer 42B has, for example, a thickness

of about 30 nm, and is made of a material wherein 2.5% by weight of 4,

£-bis [2-{4-(N, N-diphenylamino) phenyl} vinyll biphenyl (DPAVBI) is mixed



emtting material can be fluorescent or phosphorescent. In this

enbodi nent, the green light emtting | ayer 42G has, for exanple, a

t hi ckness of about 10 nm and is made 18f a material wherein 5% by wei ght

of coumarin 6 is mxed with DPVBi. The blue light emtting |ayer 42B
contains at |least one of a blue light emtting material, an electron hole
transport material, an electron transport material, and a both charge
transport nmaterial. The blue light emtting nmaterial can be fluorescent or
phosphores%%ﬁgpvﬁﬂ this enbodinment, the blue light emtting | ayer 42B has,
for exanﬁW%, thitkness of about 30 nm and is nade of a material wherein

2.5% by weight of 4 4'-bis [2-14- (N, I phenyl am n henyl } vinyl ]

bi phenyl (DPAVI?:E e iegeqw%&rggémr%ﬁa&ﬁ/gg ﬂ%gre%él @éa[rpgff), tefiﬁé%‘#f’s Iogyer 43
has, for exanple, a thickness of about 20 nm and.is de .of

8- hydr oxyahauwciQ nm, andrisroade af §hyvdroxeawagiing @é‘h@b‘&‘ﬂ@%@ﬁ)ect rode 17A al so
has a function as a semtransparent reflective |ayer which reflects the

| i ght gener at edThe $emei-thangbbreni tedectopdeayidiA 4dshbeltaseen fumetibinr es 2l ectrode
14 and the reflective layer 14B. That is, the organic light emtting

devi ces 1QRi-#QGsparshtlBideane 1ayer eddoatreflesisrihiet ligle: phesraied ihehki ght
generated in the Fi ght emtting Pyayer 42 is resonated and extracted froma

second epg%ﬁ’%eﬁk&ﬁlg f&g& a%tfif%arggﬂ tthée ﬁ&g{ $1R68 0B R thigerialiipsdyee | ayer

14B and arrier yer rst electrode 14 to a first end P1,
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resonator structure wherein the light generated in the light emitting layer
42 is resonated and extracted from a second end P2 side, by setting an
interface between the reflective layer 14B and the barrier layer 14C of the
first electrode 14 to a first end P1, setting an interface of the
Semi-'transparent electrode 17A on the light emitting layer 42 side to the
second end P2, and setting the organic.layer 16 and the barrier layer 14C to
a resonance part.

It is preferable that the organic light emitting devices 10R, 10G, and
10B have such a resonator structure, since the light generated in the light
emitting layer 42 generates multiple interference, and acts as a kind of
narrow band filter, and therefore, a half value width of a spectrum of the
light to be extracted is reduced and color purity can be improved. Further,
as described above, it is preferable that a thickness of the barrier layer 14C
is adjusted corresponding to light emitting colors of the orgamic light
emitting devices 10R, 10G, and 10B to obtain different optical distances L

between the first end P1 and the second end P2, since only light desired to

be extracted among red light generated in the red light emitting layer 42R,



second end P2, and setting the organic layer 16 and the barrier |ayer 14C
to a resonance part. It is preferable that the organic light emtting

devi ces 10R, 10G, and 10B have such &%resonator structure, since the |ight
generated in the light emtting |ayer 42 generates nultiple interference,
and acts as a kind of narrow band filter, and therefore, a half value
width of a spectrumof the light to be extracted is reduced and col or
purity can be inproved. Further, as described above, it is preferable that

a thickness of..tthe barriey.| r.14G: 4 1k S glnolikht | 1 ght
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generated in the red light emtting |ayer 42R, 18 green |ight generated in
the greeredtragtieddramithagereydend XE sidfd bl ue |ight generated in the bl ue
light emtting |ayer 42B can be resonated and _extracted fromthe_second
end P2 side. FuFtither, itts pseforaflerthbt the hegamipdicht gantang dgrices OB i ng
devices 10R, 10G and 10B have such a resonator structure, since outside
li ght entgygnsnd fIOBhhDE saeiald Rgopattel stPictuae, dincadvttmidadight eptetieg mul tipl e
interference, and reflectance of outside light in the organic |ight

emtting i 8igNitd eailtipye hedufoecndey
conbi nati%ﬁfﬁwfﬁs%%?l%&]aglr 2??%%?52%%% ik%nFi g. 3.1bTehat i's, by

o w'th e 22 shown in | _ |
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from the {(?é,o Q%EO{Oétcra%C & rs?gni%gg}(tllylx%mmed by combination with the color

filter 22 shown in Fig. 3. That is, by corresponding the wavelength range
having high transmittance in the color filter 22 with peak wavelength A of
the spectrum of light to be extracted from the resonator structure, only light
having a wavelength equal to the peak wavelength A of the spectrum of light
to be extracted among the outside light entering from the sealing panel 20
passes through the color filter 22, and other outside light having other
wavelengths is prevented from entering the organic light emitting devices
10R, 10G, and 10B.

To that end, it is preferable that the optical distance L between the
first end P1 and the second end P2 of the resonator satisfies mathematical
formula 1, and a resonance wavelength of the resonator (peak wavelength of
a spectrum of light to be extracted) corresponds with a peak wavelength of a
spectrum of light desired to be extracted. Actually, it is preferable that the
optical distance L is selected to be a positive minimum value which satisfies
the mathematical formula 1.

(Mathematical formula 1)



havi ng a wavel ength equal to the peak wavel ength A of the spectrum of [|ight
to be extracted anong the outside light entering fromthe sealing panel 20
passes through the color filter 22, atXd other outside |ight having other
wavel engths is prevented fromentering the organic light emtting devices
10R, 10G and 10B. To that end, it is preferable that the optical distance
L between the first end Pb and the second end P2 of the resonator
satisfies mathematical fornmula 1, and a resonance wavel ength of the
resonat or (pea W%¥$hﬁgﬂégmpf a spectrumof light to be extracted)
corresponds w a peak wavel ength of a spectrumof |ight desired to be

extracted. Actually, it is preferable that the ,,opkica ISt S
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P2, (D represents a sum ((D=q)i+(D2) (rad) of phase shift(D of reflected
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generated in the second end P2, X represents a peak wavel ength of a

spect r umjghtdegitad@sin g6k betobd end Paghedpfesentd heperdrwadelengtlP2f gi de, and
m represents an integral nunber to nake L positive, respectively. In the
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nmis use nunit. This display unit can be manufactured, for

exanpl e, r@ﬁre%%'n%’s"" 'an integral number to make L positive, respectively. In the

mathematical formula 1, units for L and A should be common, for example,
nm is used as a common unit.

This display unit can be manufactured, for example, as below.

Figs. 5A and 5B to 12 show a method of manufacturing the display
unit ih order of processes. First, as shown in Fig. 5A, the TET 12, the
interlayer insulating film 12A, and the wiring 12B are formed on the
substrate 11 made of the foregoing material.

Next, as shown in Fig. 5B, the planarizing layer 13 made of the
foregoing material is formed on a whole surface of the substrate 11 by, for
example, spin coat method. The planarizing layer 13 is patterned in a
given shape by exposure and development, and the connecting hole 13A is
formed.

Subsequently, as shown in Fig. 64, the first electrode 14 made of the
foregoing material and having the foregoing thickness is formed on the
planarizing layer 13. At this time, it is preferable that the auxiliary wiring
18 is formed in the same process as of the first electrode 14.

The first electrode 14 and the auxiliary wiring 18 can be formed, for



Figs. 5A and 5B to 12 show a nethod of manufacturing the display wunit in
order of processes. First, as shown in Fig. 5A the TFT 12, the interlayer
insulating film 12A, and t he wiring 128 are formed on the substrate 11
made of the foregoing material. Next, as shown in Fig. 5B, the planarizing
| ayer 13 nade of the foregoing naterial Is formed on a whol e surface of
the substrate 11 by, for exanple, spin coat nethod. The planarizing |ayer
13 is patterned in a given shape by exposure and devel opnent, and the
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first ele ol ng mat er i aving the foregoing

t hi ckness | med, on the | anari zi this t
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of the first electrode 14. The first el ectrode 14 angBthe X|I|ar Wi ring
18 can bethesrefeling tie barrisalayee 146y the reflesfivedanehdiBhand § %é%% aChyer 14A,
the reflective layer 14B, and the barrier layer 14C (refer to Figs. 4A

4B, and 4@yesddidcng uairgy fozammpkeerhthogmpag telebnisarer i he| eOPSRCIIEEET t he
reflective |ayer 14B, and the contact | ayer 14A by using, for exanple,

l'i thogr api%ta&‘ﬂlﬂhéil%arrié'fleaﬁe}nl@@tarbafyjﬁmﬁ%éfazndxaim@kbalbei grutkayeg 14C are
formed by, for exanple, DC sputtering method, wherein mxed gas of argon

(Ar) and Igémgdgl %eﬁ hiSBH B5s oTPhidoar (A9 aas, oi npr(©§)su§ auded, afor

Iexarrpl ?48 ] e output is, for exanple, 0 W The reflective
ayer | [ e | £y t
( A?/) gas ustt ing a% S%%? &)g%c‘fs%ggqgs e%gmﬁlgub bengnHBcthQ%tp%% &P argon

example, 300 W. The reflective layer 14B is formed by, for example, DC
sputtering method, wherein argon (Ar) gas is used as sputtering gas, the
pressure is, for example, 0.5 Pa, and the output is, for example, 300 W.
When etching is performed, a thickness of the barrier layer 14C is varied
according to light emitting colors of the organic light emitting devices 10R,
10G, and 10B.

After that, as shown in Fig. 6B, the insulating film 15 with the
foregoing thickness is deposited on a whole surface of the substrate 11 by,
for example, CVD (Chemical Vapor Deposition) method. The apertures
15A and 15B are formed by selectively removing part of the insulating film
15 corresponding to the light emitting region and part of the insulating film
15 corresponding to the auxiliary wiring 18 by using, for example,
lithography technique. Then, the aperture 15B is formed so that a side
face of the auxiliary wiring 18 is exposed.

Next, as shown in Fig. 7, the organic layer 16 is formed by
sequentially depositing the electron hole transport layer 41, the light

emitting layer 42, and the electron transport layer 43 (refer to Figs. 4A to



pressure is, for exanple, 0.5 Pa, and the output is, for exanple, 300 W
When etching is perfornmed, a thickness of the barrier layer 14Cis varied
according to light emitting colors of 3he organic |ight enitting devices
10R, 10G and I OB. After that, as shown in Fig. 6B, the insulating film 15
with the foregoing thickness is deposited on a whole surface of the
substrate 11 by, for exanple, CVD (Chem cal Vapor Deposition) nethod. The
apertures 15A and 15B are forned by selectively renoving part of the

i nsul atin il 1 or.respondi ng_ i i o i part of
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for exanpl.e, . |ithograp t.echni que. en,_th ertur.e 15B.is f.ornmed so
that a si the fir %?Wog%gzaﬂ}ﬁ ’!ljiSHﬂ’}l% Eﬂﬁgﬁﬁ@nﬁsﬁ@@%@aw Rexpe ]é(s)b% hown in
Fig. 7, the organic layer 16 is_fornmed by sequentially depositing the

el ectron fryl examalss pdenositigre methodt hd'hengtes skawe tinn§ig- ethes 978818 t he

el ectron transport |ayer 43 (refer to Figs. 4A to 21 4C) nade of the

f or egoi nglayetreld & depubitedvomghe ehdlesegfsicapittheciubstmtorl edvept forse

el ectrode 14, the insulating film15, and the auxiliary wiring 18 by, for

exanpl e, gefAphbiy of Hiet figshtradiaen atd shpwrt kwhelre tan &nshbenoegamakction| ayer 16
I s deposited on the whole surface of the substrate 11 except for a
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4 though a top face of the auxiliary wiring 18 is covered with the organic layer

16, the organic layer 16 is broken by a step at the side face of the auxiliary
wiring 18, and therefore, the break part 16A is formed.

Subsequently, as shown in Fig. 9, the second electrode 17 is formed
by sequentially forming the semi-transparent electrode 17A and the
transparent electrode 17B made of the foregoing material and having the
foregoing thickness on the organic layer 16. In the result, the second
electrode 17 is electrically connected to the auxiliary wiring 18 at the break
part 16A of the organic layer 16.

Specifically, first, the semi-transparent electrode 17A is formed by,
for example, deposition method. That is, for example, regarding
magnesium and silver making the semi-transparent electrode 17A, for
example, 0.1 g of magnesium and 0.4 g of silver are filled in different boats
for resistance heating respectively, and the boats are attached to a given
electrode of an unshown vacuum deposition apparatus. Next, after
atmosphere in the vacuum deposition apparatus is, for example,

depressurized down to 1.0x10-4Pa, voltage is applied to the respective boats



16, the organic layer 16 is broken by a step at the side face of the
auxiliary wring 18, and therefore, the break part 16A is forned.
Subsequently, as shown in Fig. 9, theZ28econd electrode 17 is forned by
sequentially formng the sem -transparent el ectrode 17A and the
transparent electrode 17B made of the foregoing material and having the
foregoing thickness on the organic layer 16. In the result, the second
el ectrode 17 is electrically connected to the auxiliary wiring 18 at the

break patrt 16A of the or i g |layer 16, Speci.ficall fLrsta.the.
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met hod. That is, for _exanple,, regarding gnesi uym and sil ver king the
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of silver are filled in different boats for resistance heating

respect i vig| for emadnplee9toat s are attached to a given electrode of an
unshown vacuum deposition apparatus. Next, after atnosphere in the vacuum
deposi ti on appaAfteristhias, ther texapptent eliepreksuiifzdad dewsited dnOthke 10- 4Pa,
voltage is applied to the respective boats 22 for resistance heating, the

boat s ar esdieptRGhspafchtEENLEA4INTAN IHithy Sesaltea B8RS red Heogeémehe A ratio
bet ween growt h ra?es of magnesiumand silver is, for exanple, 9:1. After
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electrode 17B is preferably formed by spuftering method such as DC
sputtering method.  Since coating characteristics are high in the
sputtering method compared to in vacuum deposition method, the
transparent electrode 17B can be well formed on the side face of the
auxiliary wiring 18. As sputtering gas, for example, mixed gas of argon
and oxygen (volume ratio: Ar:02=1,000:5) is used. The pressure is, for

example, 0.3 Pa, and the output is, for example, 400 W.

As above, the organic light emitting devices 10R, 10G, and 10B
shown in Figs. 3 to 4C are formed.

Next, as shown in Fig. 10, the protective film 19 made of the
foregoing material and having the foregoing thickness is formed on the
second electrode 17. The driving panel 10 shown in Fig. 3 is thereby
formed.

Further, as shown in Fig. 11A, the red filter 22R is formed by, for
example, coating a material for the red filter 22R on the sealing substrate

21 made of the foregoing material by spin coating or the like, and patterning

by photolithography technique and firing. Subsequently, as shown in Fig.



el ectrode 17B is preferably formed by sputtering method such as DC
sputtering nethod. Since coating characteristics are high in the
sputtering method conpared to in vacuéf deposition nethod, the transparent
el ectrode 17B can be well forned on the side face of the auxiliary wring
18. As sputtering gas, for exanple, mxed gas of argon and oxygen (vol unme
ratio: Ar:02=1,000:5) is used. The pressure is, for exanple, 0.3 Pa, and
the output is, for exanple, 400 W As above, the organic light emtting

devices 1 10G ,,and . | 1y, Ei . r . as
shown in TQ—%’ a8y ﬂ}eifeedéfglg?legglﬁ\c{ehef ﬂur%@geln%zd%%g?qthﬁeﬁe%glrfggégiz%@ )rér%% eri al
and having the foregoing thickness is f d.on th ond el ectrode 17.
The dri vi $ReUSAHEILY1 1@@%\/\[1%’1‘? ep pg:?ainse?%ﬁgf, E%Vebyg?nnég&' Further, as shown
in Fig. 11A the red filter 22R is fornmed_by, o% éfxarrpl e, clmin a

mat erial for th@ﬁsedOkan&ﬁthabﬁlgtH@n@ea‘Pi%ﬂj{§ BHIENE Pa4e eagf t he
foregoing material by spin coating or the like, and patterning by

phot ol i t hggsvaptiy Fiechi ghe sathdsivier laygr Bubwsgueing [thermesebggntesntfg. 23

11B, as in the red filter 22R, the blue filter 22B and the green filter 22G

are sequgiltb@ldnytiosimedrhdnetiseatdadc bighelen?iBting deveresblOR,ot0f@dandy t er
formng the sealing panel 20 and the driving panel 10, as shown in Fig.
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of the su&? td’isacth%r%%rig 5 trciesqg £50 5’ %liP?foszfe"Eigpeﬁ&rr, B&‘@B'Hl &ating or by
screen printing. Next, as shown in Fig. 3, the driving panel 10 and the
sealing panel 20 are bonded together with the adhesive layer 30 in between.
Then, it is preferable that a side of the sealing panel 20 on which the color
filter 22 is formed faces to the driving panel 10. Further, it is preferable to
prevent air bubbles from mixing into the adhesive layer 30. After that, a
relative positions of the color filter 22 of the sealing panel 20 and the
organic light emitting devices 10R, 10G, and 10B of the driving panel 10 are
aligned. Next, heat treatment is performed for given time at a given
temperature, and the thermosetting resin of the adhesive layer 30 is cured.
As above, the display unit shown in Figs. 3 to 4C is completed.

In this display unit, for example, when a given voltage is applied
between the first electrode 14 and the second electrode 17, a current is
applied to the red light emitting layer 42R, the green light emitting layer
42G, and the blue light emitting layer 42B of the organic layer 16. Then,
electron holes and electrons recombine with each othex, and therefore, red

light, green light, blue light are respectively generated in the red light

emitting layer 42R, the green light emitting layer 42G, and the blue light



by discharging the resin froma slit nozzle dispenser, by roll coating or
by screen printing. Next, as shown in Fig. 3, the driving panel 10 and the
seal ing panel 20 are bonded toget her #ith the adhesive | ayer 30 in between.
Then, it is preferable that a side of the sealing panel 20 on which the
color filter 22 is fornmed faces to the driving panel 10. Further, it is
preferable to prevent air bubbles frommxing into the adhesive |ayer 30.
After that, a relative positions of the color filter 22 of the sealing

panel 20 and. .the, or | C 1] . emqt | cEsy ; : of the
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conpleted. In this display unit, for exanple, en._a gi.ven volta S
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current is appl i ed to the red light emtting layer 42R the green |ight
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| ayer 1E. Then, electron holes and el ectrons reconbine with each other,

and t her ef@hging devicel I, agd ey IHlgbtlight! hue ih ithstorgasic Eghteniiviehy
generated in the red light emtting |ayer 42R, the green light emtting
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wiring 18, and the auxiliary wiring 18 and the second electrode 17 are
electrically connected through this break part 16A. Therefore, voltage
drop in the second electrode 17 can be inhibited. Consequently, variation
of luminance between a peripheral part and a central part of the display
screen can be inhibited.
As above, in this embodiment, the organic layer 16 has the break
part 16A on the side face of the auxiliary wiring 18, and the auxiliary wiring
18 and the second electrode 17 are electrically connected through this break
part 16A. Therefore, voltage drop in the second electrode 17 can be
inhibited by the auxiliary wiring 18, and variation of luminance in the
screen can be inhibited. Consequently, its display quality can be improved.
Further, in this embodiment, first, the break part 16A is formed by
breaking the organic layer 16 by the step of the side face of the auxiliary
wiring 18, and then the second electrode 17 and the auxiliary wiring 18 are
electrically connected through this break part 16A. Therefore, even when

the organic layer 16 is formed without using the mask for pixel coating, the



device 10B are nultiple-reflected between the first end P1 and the second
end P2, and then extracted through the second el ectrode 17. Here, the
organic layer 16 has the break part 1&& on the side face of the auxiliary
wiring 18, and the auxiliary wiring 18 and the second el ectrode 17 are
el ectrically connected through this break part 16A. Therefore, voltage
drop in the second el ectrode 17 can be inhibited. Consequently, variation
of |um nance between a peripheral part and a central part of the display

screen ca - J-.nhi-bj i ' hent .4 [ l,cq1 ayer 16
ot he. braslidfIiiets a8 08 lebdbds 87 Meul Iy B fAREL *I
the auxiliary wiring, 18.and . the secgnd el ectrgde 17 are electrically
connect edls B AGHLHAePs Bak F21arS SUGaS Tt oF CHecoreReit TP alOAUF 1ot he
second el ectrode 17 can be inhibited by the auxjiliary wring 18, and

vari at i ondéPlacgmenrmranilyenegof therma)l expAnseN ok khe .fowwsegtﬁg@mgy, its
display quality can be inproved. Further, in this enbodi nent, first, the
break partan6bei prévented By impeaké ngrddess oydti cwharheris1Gidnificietlgt ep of
the side face of the auxiliary wring 18, and then the second el ectrode 17
and the andvintaggous fomnghakdngachighl@dinitionl digpgnnBet-elter by RUgdksitles br eak
part 16A. Therefore, even when the organic layer 16 is fornmed w thout

usi ng thet&??é’vérﬂrdlmtxﬁﬁd ¢R8UIAY adhBANE AR IaRkYiol §ikBO cdftifP ¢rdrie second
el ectrode 17 can be electrically connected. |In the result, deposition
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second electrode 17 and the auxiliary wiring 18. Therefore, the number of
processes can be less.
(Second embodiment)

Fig. 13 shows a cross sectional structure of a display unit according
to a second embodiment. This display unit is the same as the display unit
of the foregoing first embodiment except that an auxiliary wiring 68 is
provided on the insulating film 15. Therefore, the same symbols are
applied to the same components as of the first embodiment and explanation
thereof will be omitted.

The auxiliary wiring 68 has a monolayer structure or a laminated
structure of a low resistance conductive material such as aluminum (A]) and
chromium (Cr). A width and a thickness of the auxiliary wiring 68 vary
according to dimensions of a screen, materials and thicknesses of the second
electrode and the like. In this embodiment, the auxiliary wiring 68 can

have a different construction from that of the first electrode 14, and the

construction of the auxiliary wiring 68 is not bound by a material or a



advant ageous for making a high-definition display. Further, it is possible
to prevent dust and the |i ke adhering to the mask for pixel coating from
adhering to the organic layer 16 and #the |ike, which | eads to a cause of
short circuit. Furthernore, no extra process is needed to electrically
connect the second electrode 17 and the auxiliary wiring 18. Therefore,

t he nunber of processes can be |ess. (Second enbodinent) Fig. 13 shows a
~cross sectional structure of a display unit according to a second

B

foregoin t that an auxiliary w provi ded

on the insulating film15. Therefore, the s nbols are, . lied to the
sane cong@ﬁ‘{éﬁﬁsg gt pgsipizece io?gjf‘e o5 (’TL{%WO%]NS'@&F}PQL}Q}% %ﬁhm%ﬁg?sé%f will be
omtted. The auxiliary wiring 68 has_a nopnol ayer structure or a |am nated
st r uct ur éhefauxiliony wasng 68ergardhancthal of thg Erstglegivere 44- al um num (Al) and
chromum (Cr). Awdth and a thickness of the auxiliary wiring 68 vary
accordi ng to diTHsdisylay ahiticacbecdhr erainglé, ahsnafettttedcknbslows of t he
second electrode and the like. In this enbodinent, the auxiliary wiring 68

can have a di fHigsient bt IUBIZOBA toFAtiRaheofirdthanbodistere| thed ABGE 14, and
the construction of the auxiliary wiring 68 is not bound by a material or
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possi bl e eet” resi'stance of the second el ectrode 17 by making
a thi cknegs Bhte 11SnabH IR rlidihg % Gfirladr 0o than that of the first

el ectrodé

After that, as shown in Fig. 14A, the insulating film 15 with the
foregoing thickness is deposited on a whole surface of the substrate 11 by,
for example, CVD method. The aperture 15A is formed by selectively
removing a part of the insulating film 15 corresponding to the light emitting
region by using, for example, lithography technique.

Subsequently, as shown in Fig. 14B, the auxiliary wiring 68 made of
the foregoing material is formed on the insulating film 15.

After that, as shown in Fig. 15A, the organic layer 16 is formed on
the first electrode 14, the insulating ﬁlm 15, and the auxiliary wiring 68,
and the break part 16A is formed on a side face of the auxiliary wiring 68 as
in the first embodiment.

Subsequently, as shown in Fig. 15B, the semi-transparent electrode
17A and the transparent electrode 17B made of the foregoing material and
having the foregoing thickness are formed on the organic layer 16 as in the
first embodiment. The second electrode 17 is thereby electrically

connected to the auxiliary wiring 68 at the break part 16A of the organic

layer 16.



This display unit can be, for exanple, manufactured as below First, as
shown in Figs. 5Ato 6Ain the first enbodinent, the TFT 12, the

pl anari zing layer 13, and the first el®&ctrode 14 are formed on the
substrate 11 nmade of the foregoing material. After that, as shown in Fig.
14A, the insulating film15 with the foregoing thickness is deposited on a
whol e surface of the substrate 11 by, for exanple, CVD nethod. The
aperture 15A is fornmed by selectively renoving a part of the insulating

film 15 correspqndi. o t.he. light emttin eqgi on I Ng, O anpl e,
|1 thogr aphy ¢ echniebab &niddiodrier sShoahany, b BBfclle ST by plelle & 0T

W ring 68 e of, the fqoregoing material is forned on.the insulating film
15. After tﬂggq%ega@%wlahaw gl.avmx,th&t eS?’@&rﬁhg&?Wérls ormed PBtREd on
the first electrode 14, the insulating film 15, and the auxiliary wring
68, and seendradattrpde i716 forins thednwthppanelsilie Thisdrovfing penaliV bndr y
wring 68 as in the first enbodi nent. Subsequently, as shown in Fig. 15B,

t he sem - thansepingniamdle?0 razdcbondéd tupdthdre wiitlanhpaadidsival éotarod@ 1478 nade
of the foregoing material and having the foregoing thickness are forned on

the organbetvéer ASaBsvd, Rhb Resplhi vt SRdved iAEnE. 19 ecoresietdli. el ect rode 17
Is thereby electrically <connected to the auxilrary wiring 68 at the break
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While the invention has been described with reference to the
embodiments, the invention is not limited to the foregoing embodiments,
and various changes may be made. For example, in the foregoing
embodiments, the case wherein the break parts 16A are formed on the both
side faces of the auxiliary wiring 18 or 68 has been described. However, it
is possible that the break part 16A is formed at least on part of the side
faces of the auxiliary wiring 18 or 68. For example, it is possible to form
the break part 16A on only one side face of the auxiliary wiring 18 or 68.
Further, for example, in the foregoing embodiments, the case
wherein the auxiliary wiring 18 or 68 has a planar shape of a simple line
segment has been described. However, the shape of the auxiliary wiring 18
or 68 is not particularly limited. For example, for the purpose of increasing
a contact area with the second electrode 17 by increasing an area of the side
face of the auxiliary wiring 18 or 68, an auxiliary wiring provided with holes
18A as shown in Fig. 16 or an auxiliary wiring provided with notches 18B on
its side face as shown in Fig. 17A can be thought. A shape, the number, a

position and the like of the hole 18A or the notch 18B are not particularly



second el ectrode 17 to formthe driving panel 10. This driving panel 10 and
the sealing panel 20 are bonded together with the adhesive |ayer 30 in

bet ween. As above, the display unit sh#dwm in Fig. 13 is conpleted. This

di splay unit operates as in the first enbodi ment, and provides effects
simlar to that of the first enbodiment. Wiile the invention has been
described with reference to the enbodinents, the inventionis not limted
to the foregoi ng enbodi nents, and various changes may be made. For

exanple, inh the foreqgqin odi s, ,the cas rein the br parts
16A are fm%‘ionﬁ’t ﬁga%‘ﬁh tismemén&tq}eh’éofﬁﬁx%ﬁﬂ Pis?\‘g 5%%%)& 68 has
been descri bed. However, it is possible that the break part 16A is forned
at | east 6AMSEEMeof the side faces of the auxiliary wiring 18 or 68. For
exanple, it is possible to form the break part 16A on only one side face
of the auxiliar ¥unthdmiprisiagmplé8in Fue finglr embodinesreinphe casenwihbkeeihdhegoi ng
enbodi nents, the case wherein the auxiliary wiring 18 or 68 has a pl anar

shape of apsitpkasB sEtheagMNing bR i tescdd Hethat-hwelsth, sitbéasdzape of
the auxiliary wiring 18 or 68 is not particularly limted. For exanple,

for the pr@Ré%u&i1iA@%§Q§%rm aft ERNsBAthA' BéenibibriRL. SeERPEh ! actsr ode 17

by increasing an area o e side face of the auxiliary wiring 18 or 68,

an auxi | Qrycihd g RO dad i 480 Aol e 80 a5 NONRL SRl di0f an

auxi l'i ary wrring prov wWt'h notc s’ side’tace as shown in
the hol e [GRtcvetnet Ht Si10 880 bF {66 BUPCRBLIGRIE 28 19 AFPRwa | Fhddi tf on,
the hole %gaAm%rllg i%: ?se pgsoéiﬁlg t%%'cl?rrge}:r}]leba%egtslﬁc% f‘5tB tsg %hat only one side face of
the auxiliary wiring 18 is exposed.
In addition, for example, materials, thicknesses, deposition methods,
and deposition conditions of the respective layers, which have been
described in the foregoing embodiments, are not limited to the above.
Other materials, thicknesses, deposition methods, and deposition conditions
can be applied. For example, materials for the contact layer 14A and the
barrier layer 14C are not limited to the foregoing ITO and can be a metal
compound or a conductive oxide containing at least one element from the
group consisting of indium (In), tin (Sn), and zine (Zn), more specifically, can
be at least one from the group consisting of ITO, IZO, indium oxide (Inz03),
tin oxide (SnOs2), and zinc oxide (Zn0O). Further, a material for the contact
layer 14A 1s not necessarily transparent.
Further, for example, in the foregoing embodiments, the
constructions of the organic light emitting device and the display unit have

been described with reference to the concrete examples. However, it 1s not

necessary to provide all layers such as the protective film 19, and it is



sanme time. Further, for exanple, in the-first enbodi nent, the case wherein
the aperture 15B of the insulating film15 is forned so that the both side
faces of the auxiliary wiring 18 are28xposed has been descri bed. However,
it is possible that the aperture 15B of the insulating film15 is forned
so that at |least part of the side faces of the auxiliary wiring 18 is
exposed. For exanple, it is possible to formthe aperture 15B so that only
one side face of the auxiliary mﬁring 18 is exposed. In addition, for

exanpl e, hi cknes osi tion rreth and
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For exanple, materials for the contact |ayer 14A and the barrier |ayer 14C
are not |ihe seditonsperéntr elgoimge 117d impravddede Qthervise, osgmasdler a
conductive oxide containing at | east one elenent fromthe group consisting

of indi umidtnin thensdeSnyl, elebtlode nt7,( Zng ,senmirteanpmaiehi cdbttyode aliA e at
| east one fromthe group consisting of I1TO 1ZO indiumoxide (IN2G3), tin

oxi de ( SnGR)ttedNSnd odly Kb dLakFRGbnt ElchiRe, 178 MBpesvidedf oln tthe @est act
| ayer 14Ais not necessarily transparent. Further, for exanple, in the
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same for the organic light emitting devices 10R, 10G, and 10B, and the
foregoing resonator structure is omitted.

In addition, in the foregoing embodiments, the case wherein in the
first electrode 14, the contact layer 144, the reflective layer 14B, and the
barrier layer 14C are formed in this order from the substrate 11 side has
been described. However, one or both of the contact layer 14A and the
barrier layer 14C can be omitted.

Further, in the foregoing embodiments, the case wherein the light
emitting layer for white light emitting is formed as the light emitting layer
42 of the organic layer 16, and color display is performed by using the
foregoing resonator structure and tha color filter 22 has been described.
However, it is possible to perform the color display by using only the color
filter 22 without using the resonator structure. Further, it is possible to
perform the color display by using an optical filter or the like to let through
only light having specific wavelengths, instead of the color filter 22.

Further, in the foregoing embodiments, the case wherein the light

emitting layer for white light emitting containing three layers of the red



possible to further provide other |layer. For exanple, it is possible that
in the second el ectrode 17, the transparent electrode 17B is omtted, and
only the sem- transparent el ectrode 37A is provided. Ctherwise, it is
possible that in the second electrode 17, the sem -transparent el ectrode
17Ais omtted, and only the transparent electrode 17B is provided. In the
case that the second el ectrode 17 is conposed of only the transparent

el ectrode 17B as above, S p055| bI e that a thickness of the barrier

| ayer C% Btk helttlﬁg 1942Rh g%ﬂc %Hﬁtﬁﬂ%tléﬁlgﬁé’@vhﬁ&g%%oﬁueloa and
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emtting layer 42 of the organic |ayer 16, and color display is perforned
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Further, it 1s possible to performthe color display by using an optlcal
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case wherei mtiting layer for white light emtting containing
three | ay&f ao]f%th%g{]‘éﬁlﬁm ayer.

Further, it is not always necessary that the light emitting layer 42 of
the organic layer 16 is the light emitting layer for white light emitting.
The invention can be applied to a color changing type full-color display unit,
wherein the green light emitting and the red light emitting are obtained
from the blue light emitting layer other than the blue light emitting
through a color changing layer, and to a mono-color display unit, wherein,
for example, only the green light emitting layer 42G is formed.

Further, in the foregoing embodiments, the case wherein the organic
light emitting devices 10R, 10G, and 10B are sealed by bonding the driving
panel 10 and the sealing panel 20 with the adhesive layer 30 in between has
been described. However, a sealing method is not particularly limited.
For example, sealing can be performed by arranging a sealing can on a rear
face of the driving panel 10.

Further, in the foregoing embodiments, the case wherein the first
electrode 14 is an anode and the second electrode 17 is a cathode has been

described. However, it is possible to reverse the anode and the cathode,
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th
gml&ggg ayer 4% the red light emitting layer 42R, the green light emitting

layer 42@G, and the blue light emitting layer 42B are layered in this order
from the second electrode 17 side.

Further, in the foregoing embodiments, the case wherein the sealing
substrate 21 is provided with the color filter 22 has been described.
However, it is possible to provide a reflected light absorption film as a black
matrix along interfaces between the red filter 22R, the green filter 22G, and
the blue filter 22B as necessary. THe reflected light absorption film can be
made of a black resin film mixed with black colorant having optical density
of one or more, or a thin film filter utilizing interference of the thin films.
The black resin film is preferably used, since the black resin film can be
formed inexpensively and easily. The thin film filter has, for example, a
laminated structure of one or more thin film layers made of metal, a
metallic nitride, or a metallic oxide. The thin film filter attenuates light by
utilizing interference of the thin films. Concrete examples of the thin film
filter include a lamination wherein chromium and chromium oxide (III)

(Cr203) are alternately layered.

in



descri bed. However, it is possible to reverse the anode and the cathode, 31
that is, the first electrode 14 can be a cathode and the second el ectrode
17 can be an anode. In this case, as38 material for the second el ectrode
17, a sinple substance or an alloy of gold, silver, platinum copper or
the like is suitable. However, other material can be used by providing a

|l ayer simlar to the barrier layer 14C in the foregoi ng enbodi nents on the
surface of the second electrode 17. Further, when the first electrode 14

i t hod th d el 17 ] , et bl
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f oregoi ng enbodi ments, the case wherein the sealing_ substrate 21 is

provi ded b umderssoedltbat fwithisr thepsteps dfcide eprenrdededaimpidieviayentipn; s
possible to provide a reflected light absorption filmas a black matrix

al ong i nt grafydeesrdecicag enhéivase ebat iakstspecifi2®ly tdescrgbekn filter 22G and the
blue filter 22B as necessary. The reflected |ight absorption filmcan be
made of a black resin filmmxed with black col orant having optical density
of one or nore, or athin filmfilter utilizing interference of the thin
films. The black resin filmis preferably used, since the black resin film
can be formed inexpensively and easily. The thin filmfilter has, for
exanple, a lamnated structure of one or nore thin filmlayers nmade of
nmetal, a netallic nitride, or a netallic oxide. The thin filmfilter
attenuates light by wutilizing interference of the thin films. Concrete
exanples of the thin film



filter include a | am nation wherein chrom um and chrom um oxide (111)

0203) are alternately layered. 32 Obvi @3sly nmany 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 clains the invention may be practiced otherw se than as
specifically described. 33 CLAIMS: 1. An organic light emtting device
conpri si ng; %g/{ébrst el ectrode fornmed on a substrate; an auxiliary wring
formed on ¢Hé )strate, which is insulated from the first electrode; an
organi c |l ayer which includes a light emtting |layer, which covers at |east
the first electrode and the auxiliary wiring on the substrate, and which
has a break part on a side face of the auxiliary wiring; and a second

el ectrode phi ch z@ﬁw@m};h@}w@ﬁﬁﬁ@lgl dede comgriwiticch is electrically
connected to the auxiliary wiring at the break part of the organic |ayer.

2. An organic | iQﬁ%s@%ﬂe&ﬁrb&@fﬁﬁﬂé&ﬁn%cﬁms@f&%; to claim1, wherein a
e

t hi ckness of the auxiliary wring int lam nation direction is |arger
than a thickness of the qrganig | [ b0 F}fe.l 1 nat:i n&}in i 3. An
organi c |ight et AT SRk oxaffon vk S 4, Ve Bl Hon™ 14e
face of th% aﬁxi liary wiring is perpendicular to the substrate or
the first electrode;
an organic layer which includes a light emitting layer, which covers
at least the first electrode and the auxiliary wiring on the substrate, and
which has a break part on a side face of the auxiliary wiring; and
a second electrode which covers the organic layer, and which is

electrically connected to the auxiliary wiring at the break part of the

organic layer.

2. An organic light emitting device according to claim 1, wherein a
thickness of the auxiliary wiring in the lamination direction is larger than a

thickness of the organic layer in the lamination direction.

3. An organic light emitting device according to claim 1 or 2, wherein the
side face of the auxiliary wiring is perpendicular to the substrate or

reversely tapered to the substrate.

4, An organic light emitting device according to any one of the preceding
claims, wherein the light emitting layer has a red light emitting layer, a green light

emitting layer, and a blue light emitting layer, which are layered on each other



reversely tapered to the substrate. 4. An organic light emtting device
according to any one of the preceding hains, wherein the light emtting

| ayer has a red light emtting layer, a green light emtting |layer, and a
blue light emtting |ayer, which are | ayered on each other 34 between the
first electrode and the second electrode. 5. An organic light emtting

devi ce according to any one of the preceding clains wherein the second

el ectrode s a lam nated structure includin pIurallty of layers. 6. An
or gani ¢ I|gﬁﬂw@ﬁﬁﬁhpﬁ@Sﬁékwﬁédﬁéﬁ%i%h&ﬁycﬁbd& tegfie. of t he preceding

clainms, wherein the second el ectrode has a | am nated structure of a
plurality of layers including a transparent electrode 7. An organic |light

emtting device [:Ng; Al her el transp nt el ect rodeis
made of at east&gﬁ%ﬁﬂ?@%@? @hﬁh@ogﬁ”‘&gﬁ@% 1 Ongxﬁ?ﬁigl €and a
zi nc oxi de uf act ur.i an _or i i ht e tt| ng
devi ce corrp QV& ]tgef‘fbé%etng% lectircgif C]gqulzﬂg{l Bli‘dﬁ}ga aiiNi i ary
wiring insul tedfromthe first electrode on a substrate; formng an
organic layérantiuding a light emitting layer on at least the first

el ectrode and the auxiliary wiring, and formng a break part by breaking

t he organlclaye byas of .a.side face of,_ the auxiliar ri ng,. and
formng a con 63@%&?“%1%“8) SHAT @creryiing t%ﬁﬁygngcqﬁ/ﬂ@apqegedmg

claims, wherein the second electrode has a laminated structure of a plurality of

layers including a transparent electrode.

7. An organic light emitting device according to claim 6, wherein the
transparent electrode is made of at least one of an indium oxide (InOx), a tin

oxide (SnOx), and a zinc oxide (ZnOx).

8. A method of manufacturing an organic light emitting device
comprising the steps of:

forming a first electrode and an auxiliary wiring insulated from the
first electrode on a substrate;

forming an organic layer including a light emitting layer on at least
the first electrode and the auxiliary wiring, and forming a break part by
breaking the organic layer by a step of a side face of the auxiliary wiring;
and |

forming a second electrode on the organic layer, and electrically
connecting the second electrode and the auxiliary wiring at the break part

of the organic layer.



connecting the second el ectrode and the auxiliary wiring at the break part
of the organic layer. 35 9. A nethod of 3%ranuf acturing an organic |ight
emtting device according to claim8, wherein the first electrode and the
auxiliary wiring are forned in the same process. 10. A nethod of
-manufacturing an organic light emtting device according to claimS§,
wherein a process to forman insulating filmso that at |east part of the
. side faces of the auxiliary wiring is exposed is included, after the
process to formthe first electrode and the auxiliary wiring. 11. A nethod
of manufacturing an organic light emtting device according to claim 8,
wherein th8.firsA ehedtododd msamlfactininal &y segrariat 8ghbyenfidimg ndevdine
insulating filmafter formng the first electrode, and the auxiliary

Wi ring is tetddin®to tlagmi 8)Sihateinghd fiks eldtrode AR RBE a0kili@Uachgareg an
organic light emtting device according to any one of clains 8 to 11,

wherein a Eﬁ%é@iﬁ%@%éﬁ%’[ﬂﬂ)@e%. a plurality of layers including a
transparent electrode 1s forned as the second electrode. 13. A nethod of

manuf acturing an organic light emtting device according to claim 12,
wherein the transparent electrode is formed by sputtering. 14. A display

unit having.,.a plyrali of _organi ight emtting devices on.36 ,
substrate,q%ere yefdogy pinieany ﬁ{u”gﬁﬁgt??n@r fced Wé{}?%dgwlf"ﬁ a

according to claim 8, wherein a process to form an insulating film so that at
least part of the side faces of the auxiliary wiring is exposed is included,

after the process to form the first electrode and the auxiliary wiring.

11. A method of manufacturing an organic light emitting device
according to claim 8, wherein the first electrode is electrically separated by
forming an insulating film after forming the first electrode, and the

auxiliary wiring is formed on the insulating film.

12. A method of manufacturing an organic light emitting device
according to any one of claims 8 to 11, wherein a laminated structure of a
plurality of layers including a transparent electrode is formed as the second
electrode.

13. A method of manufacturing an organic light emitting device
according to claim 12, wherein the transparent electrode is formed by

sputtering.

14. A display unit having a plurality of organic light emitting devices on



first electrode forned on the substrate; an auxiliary wiring fornmed on the
substrate, which is insulated fromthe first el ectrode; an organic |ayer
which includes a light emitting |ayer 36covers at least the first el ectrode
and the auxiliary wiring on the substrate, and has a break part on a side
face of the auxiliary wiring; and a second el ectrode which covers the
organic layer and is electrically connected to the auxiliary wiring at the
break part of the organic layer. 15. A display unit according to claim 14,

sner 1) RS b SRR M SO B 8
active antu[sitXeIg&trcr)](?ed formed on the substrate; an auxiliary wiring formed on the
substrate, which is insulated from the first electrode; an organic layer
which includes a light emitting layer, covers at least the first electrode and
the auxiliary wiring on the substrate, and has a break part on a side face of
the auxiliary wiring; and a second electrode which covers the organic layer

and is electrically connected to the auxiliary wiring at the break part of the

organic layer.

15. A display unit according to claim 14, wherein active devices
corresponding to the respective plurality of organic light emitting devices

are provided, and driving is performed by active matrix method.



