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DESCRI PTI ON LI GHT- EM TTI NG DEVI CE, METHOD OF MANUFACTURI NG THE SAME, AND
DI SPLAY UNI T TECHNI CAL FI ELD The present invention relates to a

l'ight-em tt} ice reflecting light generated in a |] -entting |ayer
by a fi rstt»gﬁg%og/ﬁ%éa% to extract the light froma seconapcg{?%@o%@é‘wsi de, a
nmet hod of manufacturing the light emtting device, and a display unit using
the light-emtting device. BACKGROUND ART In recent years, as one of flat

panel displays, an organic |ight enitting display usnng”mmmlmmmmmn
light-em tting device has becone a focus' of attention.

light-emtting display is of a self lum nous type, so it is+easnsi dered that
the organic light-enmtting di splESEREPEHINNt ages of a wide view ng angl e,
| ow power consunption and adequate response to high-definition high-speed
video signals. Therefore, the devel opnent of the organic light-emtting

di splays toward practical utilization has been proceeding. As the organic
l'i ght - eni tltlﬁﬂ'ﬁ'EﬁéI/T'ﬂé\]Gf BEVIGE M ETHOD a@FnMégN&ﬁﬁﬁTH Ga THESst

el ectrode, an organic layer including a light-emtting |ayer, and a second
el ect r ode SAME, A&@‘BIMHW transistor), a planarizing layer and the
like in between in order on a substrate is known. WO 2004/ 086531 . 2.
PCT/ JP2004/ 003949 Light generated in the light-emtting |ayer may be
extracted fromthe substrate side or the second el ectrode side. As an

el ect r ode MHeHNICAIWFIEBDext racted, in many cases, a

The present invention relates to a light-emitting device reflecting
light generated in a light-emitting layer by a first electrode to extract the
light from a second electrode side, a method of manufacturing the light-

emitting device, and a display unit using the light-emitting device.

BACKGROUND ART

In recent years, as one of flat panel displays, an organic light-
emitting display using an organic light-emitting device has become a focus
of attention. The organic light-emitting display is of a self-luminous type,
80 it i8 considered that the organic light-emitting display has advantages of
a wide viewing angle, low power consumption and adequate response to
high-definition high-speed video signals. Therefore, the development of the
organic light-émitting displays toward practical utilization has been
proceeding.

As the organic light-emitting device, for example, a laminate
comprising a first electrode, an organic layer including a light-emitting
layer, and a second electrode with a TFT (thin film transistor), a

planarizing layer and the like in between in order on a substrate is known.
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transparent el ectrode made of an electrically conductive material wth
transparency such as a conpound including indium(In), tin (Sn) and oxygen
(O (1T70; indiumtin oxide) is used. 'Various structures of the transparent
el ectrode haye 0previ ously been proposed. For exanple, in order to prevent
an increase" YA ue to an increase in the thicknesstOfPANR9RY% i | a
transparent electrode including a lamnate of a netal thin filmnmade of
silver (Ag) or the like and a high refractive index el mnmade of zinc oxide
(Zn0) or the like has been proposed (-gor exanple, refer to Japanese
Unexam ned Patent Application Publication No. 2002-334792). In the
transparent, el ectrode, the high refractive index filmhas_a thickness of 6
nmto 3~0 lght generated g the lightremittimsdayer mavckeewdrasted fromitheso nm so
the high refractive index filmis relatively thicker than the netal thin
film therBhpinageside snshasecend edgctrade sideansparent el ectrode is increased,
and reflection by a surface of the nmetal thin filmcan be reduced by the
hi gh refractive#sn@ax elactipde| wheanylishisds eslwagiede| inc manie caises.eal i ght i s
not extracted) various netal electrodes are used. For exanple, when |ight
i s extractt@ansnasent wlectrode narade coft podelectiricellyt ¢onductive mpterialowishas an
anode is nmade of, for exanple, a netal such as chroniuym (Cré.
Convent i orf&fngparengy sxelnfisea ¢ormppound dndudingdindipeh (hso-thai n) emduct ur e
including a neta IL{: materjal |ayer nade of chromumand a buffer thin elm
| ayer nmadexygeard03{80; iindiwmitin oxidy) BonsadysdEaiouss skatiurpe a64he03949
chrom um has been proposed, thereby the surface roughness of chrom um of
t he net al Irensparens glectrgdarhave previewsdy tieenhprapessdr Fon axdmble, liayer (f ox
exanpl e, refer to Japanese Unexam ned Patent Application Publication IVo.
2002- 21697¢yler (hareveny s ingreage incoelddne toranrincreasein the shickness ofl de, | ght
generated in_the light-emtting |layer may be directly extracted through the
second el et 15@dilmyra ppsparensialesitase inpluding hilaminaecef 2 stréabthin t o be
emtted through the second el ectrode. Conventionally, the first electrode
i s made offilanmadenhstven W) orithe like andea bighsrefrastiveiindex film made ofi ght
absorptance of the first electrode is large, thereby a |oss of |ight
ref | ect ed 2yc gride (480) orcther like has heen xpronesedd (for gxample, Tefer |toght
absorptance of the first electrode has a large influence on the organic
li ght - eni tqqn@@eemﬂr@éam@e%?@ﬁemﬂqépphgmmemtgﬁlicﬁtgorefbﬁmc?@?ciﬁ‘l@%.omr ., a
| arger ampunt of current is required in order to obtain the same intensity.
An i ncr eadd the warsnesoritlegrods, ithe high refpactivesindex filgchasa thigkersson t he
life of the organic_lightemitting device which is extrenely inportant for
practical fensrta BR0 spyandcthe wetaldhin filmgharethickngspebl e to 68 exanpl e,
it is considered that the first electrode is made of silver (Ag) with the
hi ghest r eimed? dhe dighrselyachiveaingdes, film inrelaiivelycthiekergthem ther metddwever
silver has properties such that its reactivity is extrenely high, it is
di fficult then pBlmy dherebyd thentransparesre sofothe stiamaparpmér eledirede i order to
achieve a chemcally stable first electrode with high reflectance through
maki ng f ulincxpgsedangoredlectio by of swifaceenf the meetel thist filne can Yorodwel086531 - 4
PCT/ JP2004/ 003949 and t he manufacturing process of the .iiaxst electrode
are suscepty Biechigh refrpetivg indasfidmwenent . DI SCLOSURE OF THE | NVENTION I n vi ew
of the foregoing, it is an object of the invention to provide a
light-enmitting géww caspaascan plegitede whene lighp iy Bet extrasted | iagiomsi on of a
first electrode to obtain high performance, a nethod of manufacturing the
| i ght - eni tHpid edrolyades aawsag.dil@meégamm,twhm lighhds entractedromibee
according to the_invention conprises a first

second electrode side, the first electrode as an anode is made of, for

example, a metal such as chromium (Cr). Conventionally, for example, a
first electrode with two-layer structure including a metallic material layer

made of chromium and a buffer thin film layer made of an oxide including



el ectrode, a layer including a light-emtting |ayer and a second el ectrode
| am nated in this order on a substrate with a base | ayer in between, and
extracts light generated in the light-emtting |ayex fromthe second

el ectrode, J he first el ectrode includes: an ad i I di sposed
.in contaé&8§%ﬁhg? e base | ayer a xeflective |ayer diggﬁg%gmgﬁﬁghe
adhesive layer to reflect the light generated in the light-emtting | ayer;
and a barrier |ayer disposed on the reflective layer to protect the
reflective layer. In a nethod of manuBacturing a light-emtting device

according to the invention, the light-emtting device conprises a first
el ectrode, ;a Iq‘égr i ncludin ﬁht-e jtting | ayer, and econd el ectrode

a. i a
| ani nat ed “PROBIHR Mg eﬁnéﬁ‘ﬂg‘ﬁegté by, the sygiace zgughness pic Ung t he
met hod conprjses the steps .qf: form n hesi ye | ayer on the, base | ayer
f or m ng arg?é*l? é’?ﬁtﬁag @ﬁ?f%ialﬁa!f%& %“ﬁﬁ‘%f*‘?&’ﬁﬁiﬁgﬁg t%b‘)‘/%ﬁ“%ﬁéfﬂ ?@ﬁt -em tting
| ayer on the adhesjve layer farmng a rier |layer, protecting the
reflecti v@xfiﬁ‘}’g , rB*?rt(:%ﬂﬁ%@??%ﬁ??@%%ﬂ%@ﬁ?ﬁﬁﬁ 1340y f phcatioaNe.ode
t hrough p bbg;ﬁ 9? )t he barrier WD 2004/ 086531 -6 PCT/ JP2004/ 003949
| ayer, th? g ?ve | ayer and the adhesive layer in order fromthe

%7 st el ect r ode R Bghhy g et ecielo i dlecerisnd Slgolme | g8 EhEl udli ng e
Bt W T G AR T
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R 0 S i T
contact weh el & e X artod wlosin | The Fapcbssenedin piecit | gt
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order on the hase e.barrier layer, the reflective |ayer and the

adhesi ve P& B@g@{t@ﬁfm ‘¥ order fromthe barrier layer to formthe

PR ECHE A SRR NI e ST NO N
the layer made of silver (Ag) with the highest reflectance among metals or an alloy
including silver. However, silver has properties such that its reactivity is
extremely high, it is difficult to be processed, and its adhesion is low.

Therefore, in order to achieve a chemically stable first electrode with high

reflectance through making full use of advantages of silver, the structure



Tn the light-emtting device according to the invention or the display unit
according to the invention, the ~.rst electrode has a structure in which
t he adhesive layer, the reflective Layer and the barrier |ayer are

| am nat ed, tion ox alteration of the reflective,l r can be
prevent ed, ‘?ﬁé@éﬁ@&%@he occurrence o a short circuit bet%@%yot%ﬂgm r st
el ectrode and the second el ectrode due to the alteration of the reflective
| ayer can be prevented. Therefore, it is suitable specifically in the case

where the reflective layer is made of4silver (Ag) or an alloy including
silver, and defects in the display unit can be reduced, and the life of the

di splay unit n be extended. In th t hod of mapufacturing_a

| i ght - em tat"idngl?‘?jé’%‘%‘éé%@ﬁ‘rgdpwe?% o(fﬁggig’iﬁérﬂlﬁﬁﬁ‘,’ eaﬁf‘érsuﬁ‘l;?@%&ﬂ%é@i ve | ayer,
the reflecgtiye lLayer and the barrier |layer are forned on the base |ayer,
they are 33 F HEBr9E™Mer fromthe barrier layer to formthe first

el ectrode, so the material of the reflective |ayer can be prevented from
reacting with oxygen ox sulfur in air, and damage on the reflective |ayer

in a manuf rl r.m the reflective |ayer can be reduced.
Mor eover, W@Q@Bﬁ@@ﬁ@ﬁ%ﬁ@% WO 2004/ 086531 PCT/ JP2004/ 003949
prevented from bei ng sgparated. fromthe pase | ayer by the adhesive | ayer,
t hereby an adve %@eg‘f ?g@’("' TPECHRE: P*e!sq%‘b?%\?ét? kheriogentien tg,proyidhani cal

sol ution cingg%r ed, i.nto, a. Sﬁ‘%%r ed portion of the reflective |ayer can be
pr event ed legtpmutting deyice ag)t&‘ ek Pravepting separalion a\alieragion of at he
inventionw]l. a ar e fully fromthe foll ow ng description, BRI EF
DESCRI PTI éﬁs@le?%peﬁm&? haglperformagce; ¢ mebhod Ogm@nutﬁctarlagdsbp ay unit
according,to. a first enbodinent, of the invention; FIG 2 is an enl arged
secti onal lﬂﬁ%@thﬁﬁdﬁYlﬁ%rﬁ“gear é-’dﬁiaé’rﬁ“%lﬁ ng device shown in FIG 1 FIG 3 is
an. enl arged sec¢tiqnal vj.ew of the organic |light-emtting device shown in
FTG 1; FIGS. 4% Ughtorpitting dewice jageopding tshe Byventignicampsisepa fivsta net hod

of manufacturi the display unit, shown in FIG 1~ FIGS. 5A, 6B and 5C are
sect i onal eiﬂcéwggf 8r ag%%f#‘g‘%%@pilgﬁsp%wrrﬁgl%m andepserond-plegtroda and 4B~
FI Gs. 6A nd.6% gr,e ect]iﬂonal Vi eg/s for show ng steps, follow ng the steps
in FIGS. 3H0AtEAJR 5 opqergn ¥ Aubsyatenwithoa hase ilayar in/petweenopndhow ng

steps foll own , . -~
P eRtracts thhg%t generated in the light-emitting layer from the second

electrode, wherein the first electrode includes: an adhesive layer disposed |
in contact with the base layer; a reflective layer disposed on the adhesive
layer to reflect the light generated in the light-emitting layer; and a barrier
layer disposed on the reﬂective layer to protect the reflective layer,

In a method of manufacturing a light-emitting device according to
the invention, the light-emitting device comprises a first electrode, a layer
including a light-emitting layer and a second electrode laminated in order
on a substrate with a base layer in between, and the method comprises the
steps of* forming an adhesive layer on the base layer; forming a reflective
layer reflecting light generated in the light-emitting layer on the adhesive
layer; forming a barrier layer protecting the reflective layer on the

reflective layer; forming the first electrode through patterning the barrier



steps in FIG 6A and 6B~ FIG 8 is a sectional view for showing a step
following the steps in FIGS. 7A and 'I B~ WD 2004/ 086531 PCT/ JP2004/ 003949

.8. FIG 9 is a sectional view fox showing a step following the step in

FIG 8~ FIG 10 is a sectional view for showing a step follow ng the step
in FIG 9~ F&¥Ys a sectional view for showing a stég"FPeIMBRPHg t he
step in FIG 10~ FIGs. 12A and 12B are sectional views for show ng steps

following the step in FIG 11~ FTG 13 is a sectional view for show ng a
step following the steps in FIGS. 1.2B-and 12B FIG 14 is a sectional view
of a display unit according to a second enbodi nent of the invention FIG 15

Is an enl arged ,sectjopal .view of an grganic light-em{ting device shown in
FIG 14~ E‘FJ?‘;%T e yedlechive dayerand thecadigriye W@V\/%m@%’fr@mgfgﬁib:arﬂer

L 0 R Db b e
First el oelecbaleAnIPaNgathe st elasiodei sighederecinbuorahiel o
ref erence egﬁ&i é ay%i-. t he i nvention
A display unit according to the invention comprises a light-emitting

device comprising a first electrode, a layer including a light-emitting layer

and a second electrode laminated in order on a substrate with a base layer

in between, and exiracting light generated in the light-emitting layer from

the second electrode, wherein the first electrode includes: an adhesive layer

disposed in contact with the base layer; a reflective layer disposed on ‘the

adhesive layer to reflect the light generated in the light-emitting layer; and

a barrier layer disposed on the reflective layer to protect the reflective layer.

In the light-emitting device according to the invention and the

display unit according to the invention, the first electrode includes the

adhesive layer disposed in contact with the base layer, the reflective layer

reflecting the light generated in the light-emitting layer, and the barrier

layer protécting the reflective layer, so alteration of the reflective layer can

be prevented by the barrier layer, and the reflective layer can be prevented

from being separatéd from the base layer by the adhesive layer, thereby the

possibility that the alteration of the reflective layer from a separated

portion thereof can be eliminated. Therefore, it is suitable specifically in

the case where the reflective layer is made of silver (Ag) or an alloy

including silver.



FIG 19 is a graph of reflectance of the first electrode according to the
reference exanple shown in FTG 18~ and FIGS. 20.A, and 20B are sectional
views fox showi ng nodification of the steps shown in FIGS. 6A and 6B. WO
2004/ 08653 T MODE FOR, CARRYI NG OQUT THE | NVENTI ON PCT/ JP2004/ 003949
Preferred éﬁ%g@ﬁﬁgﬁfls of the present invention will be HILeP8%%4n nor e
detail below referring to the acconpanyi ng drawi ngs. [First Enbodi nent]

FIG 1 shows a sectional view of a display unit according to a first

enbodi nent of the invention. The dispBay unit is used as an ultra-thin
organic light-emtting display, and in the display unit, for exanple, a

drive panel 10 and a seal] anel 20 faces each, other, and the whol e

faci ng surfacesﬁ’cﬂﬁ’@ﬁﬁ‘%ir&g rﬁgﬂﬂéﬂt"tréf&ﬂll@ tgmitting devipeacopedingger 30 nade
of a thernpsetting resin.. The drive panel 10 includes an organic

li ght - eni gﬁ? h‘g"%ﬂ’ﬁ‘c atiep the ﬁﬁb??lﬁ@?%’ ,ﬁ}eglf?ﬂecfaﬁe aveamnd i}hiegmrr@m' tting
devi ce 10$ emtting green i i ght arhd?@an organic light-emtting device 10B
emitting BRYRE are fewmed up o thehase layerathmbanrierdnsgye the reflagtizee on a

substrate.l11l made ,of, . for exanple, an insulating material such as gl ass
with a TFHYES aé%ﬁtlge pibesivq QYEE arg pattenned i prdedeqm the parderlaserr ode (not

shown) of ;the TET 12 i s .connect to a scannjng gircuit (not shown), and a
sour ce an(ﬁogmfﬁl i %’Eﬁgt‘ﬂe%? eshg\?ﬁ?‘f') thy layesmshuidine ithe dightiamigtingn’ ¢ hr ough
an interlayer jnsulating elm 12A nmade, of, fqr exanple, silicon oxide, PSG
(phosphos i%fe&"a]tse Oﬁﬁnéés?n &F‘e m‘!@t | §lgghrodey, @ng; ﬁ?% the mecand; glegetdedst o t he
source ang the drﬂiin of the TFT 12 through a connecting hole (not shown)

di sposed dormagon %%@Wﬁl)'rer insulating film212A to function as a signal

line. The wri 12B j.s, made of, for exanple, alum num (Al) or an al um num
(Al) - copper (C:Lﬁ1 atﬁf’o shtraputiing, device gcordipg tosho obwentieBaar the

PCT/ JP2004/ 003949, TFT 12 is not specifically limted; and may be of a
bot t om gati#PRy yathaceorhng tp dge dayentian, tae dirat elpgirode hag s sirdgiurayer 13 is
a base layer f.ar planarizing a surface of the subsirate 11 where the TFT Z2
is for rred)‘/Q & }&gh ttge @Bgﬁ?‘?ﬁg%‘?rgﬁh? geflgctive layen and dhe barvieslaygrare 0G and 10B
W th unif rmgt@gi(gknesses. l,n the planari z(igggml ayer 13, a connecting hole
18A is di sHBE¥Yeto S8 oPfREATRtIGN 0% Hltegpiden ¢ o Aredlective Hager e BP gani c
light-emtting,devjces 10R 10G and 10B tq the wiring 12B. Tn the

pl anaxi zi ﬁﬁe‘feg’fl%‘f’ thereby n‘iﬁﬁu?‘é’“ﬁfﬁ’i’ﬁ%c‘lfi RgSHBE evinomit betwepmdhe faxstt he

pl anari zin ayer is preferably de of a materjal with high pattern
accuracy. e%§1”1°ﬁ8 Etﬁlﬁf the égc"&ﬁ ?lﬁ%trﬁ‘i‘gg&?it?i% aligrationzof the raflestive materi al
such as pﬁ)‘%}/i m de, or an i.nQr ic,materjal sych as %i | icon oxide (Si02) can
be used. et’-'h‘@neh%éﬁ?wg- t aetsfoxpati 18 %?4189@9(11 caldy ydBe gmsef or

exanpl e, an organic terial such, as, pol yim.de. ,
P w%ere e reflective layer is made of sri)lvexy b@) or an alloy including silver,

and defects in the display unit can be reduced, and the life of the display
unit can be extended.

In the method of manufacturing a light-emitting device according to
the invention, after the adhesive layer, the reflective layer and the barrier
layer are formed on the base layer, they are patterned in order from the
barrier layer to form the first electrode, so the material of the reflective
layer can be prevented from reacting with oxygen or sulfur in air, and
damage on the reflective layer in a manufacturing step after forming the

reflective layer can be reduced. Moreover, the reflective layer can be



The organic light-emtting devices 10R, 14G and 10B each include) for
exanple, the first electrode 14 as an anode, an insulating film 16, an
organic layer 16 including a light-emtting |ayer and a second el ectrode
1'1 as a c inated in order fromthe substrate 11 with the

pl anari zi n?&g‘%@&%@ as a base layer in between. A pr ot ECHIFERPIPh 18 i s
formed on the second electrode 17 if necessary. The first el ectrode 14 al so
has a function as a reflective layer, so the first electrode 14 preferably
has as high refl ectance as possible s@-as to enhance light-emtting
efficiency. Tn the enbodi nent, the first electrode 14 has a structure in

whi ch an adhesi,ve .|l ayer, 14A, a ref] ective |ayer 14B and_a barrier |ayer 14C
are | ani néixgﬁerftﬁgﬁod%se%‘?ﬁﬂaﬁ%te B%Wrthpg’afﬁ?iayﬁ’f y thermdhmsiveoasenl - 11

PCT/ JP20044 003949 adhesi ve er 14A i ] sppsed in contact with the

pl anari zi ﬁi}elfei}’e?nl ‘%easepﬁéf{?g'fxpntﬁ@ F‘éﬁ‘?ﬂgﬁ'ﬁi i}?"é(e’r‘ RepIrL o8 & chamiealng

separ at ed fLH(%m t he, pl @naf[‘i zing | a¥er 13, ThF reflective_ |ayer 14B reflects
light gendPHRAR FRtErRL IRFQ Rk BFRaraiadypeean of the yefleetiva lavgyesambe protect s
the reflective Igyer 14B. The adhesive |layer 14A is preferably nmade of, fox

exanpl e, PYAEIUPL an electrically conductive oxide ox a metal conpound

including at | east one, ki sel.ected fromthe group of netal elenments
consi sting of c ?%?ﬁ%nﬂ}(“tﬁtrﬁe,r? %‘it&nfgﬁ“ﬁ? a{!&ﬁd(vsas‘d,gewﬁthe(mm@adm um

(Cd), titanium (Ti), al.um pum }glqa magnesi um (My) and nol ybdenum ( M),
because t%‘yea £e oﬁ?gﬁiﬂ;’aﬁé’%é ollpwing dessriPEgRduct i vity, so a good

el ectrical connection to the wiring 12B can be established. In the

enbodi ment, the adhesive |ayer 14A is nade of, for exanple, chrom um The

adhesi ve | a thickness in a |amnate

direction mﬁm&ﬁbﬁgb&wl\ggst hi ckness") as |ight does not

pass therethrougﬂ;,i re spegifically, Wn&r; { he adhesive | ayer 14A. is nmade

of chrom um thE-Gdhes ySertignal view pf & disalayy uplsaceordingkliveastivk 40 nmto

300 nm and te preferagbly 50 nmto 150 nm The reflective layer 14B is
disneht oie I8

preferabl y W, silver or an alloy including silver,

because sil ver he highest refl ectance anmpng netals, so an absorption
| oss of |ight iﬁﬁ?-h 1P e gefﬂifg [sgStagnad ARew 0 M orgamie dightimrisidvsr . t he

reflecti v%ﬁl ageh 14B ﬁg elpf silver is preferable, because the reflective
| ayer 14B%8<°SARVRAMY tefl ectance however, the reflective Layer 14B
metal is _more preferable,

made of an all okujéngl.udi ng silver and anot her S >

because chemi cafr&t 48F 188 §rlareed, pestronga] wipw Of the oyeanis light-emigting 04/ 056531
' 12" PCT/ P200141/ 0039%,? e[i,hanced, and adhesion with the adhesive |ayer 14A
and the b&PVICRFIPRRAR FlGelian be' inproved. Silver has extremely high

reactivity, |lo ocessi ‘accura nd | ow adhesjion, so it is_extrenely
difficult to hgﬁ’gﬁse Wg% E’S?a%ﬁﬁ%@o‘flei?ﬁ oL pheying fteRfginng mathedr of the

AL L R e S S N i
(7 Ty ot R ATy e s "

'l oy i nobbnriege 6 REES. 44ha ¥ 21 L (S and copper (G 16 cited, and an
mmss” i nol usi ve 0% SRt P 2R R visvt By saine gons bllowing s
i ncl usi Ves%&ﬁﬁgﬁ%oé&%{'g s. ferabl e. Moreover, an alloy including silver

(Ag) as a "% by mass to 0.2 / by mass inclusive of
sanmarium (S 0 / mass to 1.0,/ b ss,inclusive of copper (Cu
s nore pg elmer . ’7% an&3 ¥B e Sectional views %r showing steps following thepp Q)

steps in FIG. 6A and 6B;

FIG. 8 is a sectional view for showing a step following the steps in

FIGs. 7A and 7B;



The thickness of the reflective layer 14B is preferably within a range of,
for exanple, 60 nmto 300 nminclusive. Tt is because when the thickness is
wi thin the range, adhesion can be secured, thereby the separation of the
first elect an be prevented. Further, the thick of the
reflective ‘&Qg@?‘/%?ﬁ% is nore preferably within a range 3&-‘2’6"0#{3‘{3{’%’ 7.60 nm
i ncl usi ve. i s because when the thickness of the reflective |layer 14B is
reduced, the surface roughness of the reflective |ayer 14B can be reduced,
t hereby the thickness of the barrier -Bayer 14C can be reduced to WO

2004l 086531 13 PCTI JP2004/ 003949 -, increase light extraction efficiency.
Mor eover, use whe e, th ckness of the flectjve layer 14B is
reduced) an |ncP2§s ¥ §8F °§'ﬁ f”f(‘f"e oqu’Wﬁﬁgﬁ HeB ﬁo‘fﬂnﬁstlﬁl $epdli on of -~

t he reflec]#é%/?bl ayer 14B by heat processing during manufacturing can be
reduced, t y an increase in defects of the barrier layer 14C due to the

i ncreased surfa r hness .of the reflectjve |ayer. 14B can be prevented.
The barrier | aygﬁGlgéq’hésseFfd?fEﬂll BeY for showing step épPW@?‘g @?e gepdp oy

i ncl udi ng }il:('* er of the reflective layer 14B fromreacting with oxygen or
sul fur in ’and reduci ng damage on the reflective |layer 14B during a
manuf acturing s ter form the reflective |l a 14B.. More
specifically, ﬁ&s?i‘,(ﬁ]glsﬁgﬂ %‘f’ @%éh%%gest?@r%ﬁﬂ‘%g tha,ten iBy a
chem cal tion or the |ike used to forman aperture portion 15A of the
insul atin ‘1% 16 which will be described |ater. Further, the barrier

| ayer 14C al so as a rk. funct adj ust nent, | ayer which

enhances effici ﬁéﬁw %ie&%tfﬁ%ﬁ‘?cgﬁn?‘ht”&“ts#@r 5pagmgcsqe§§§9ﬁ%ngso t he

barrier 6}%8 14C t@p@gf erably made of a material having a higher work
t

function LY ti ve | ayer 14B. The barrier layer 14C is preferably
a light transpa le f, far , ,a oxi de or a netal
conpound i ncl udﬁ@ %\% 3 %59 VP(‘?"hgor 0&’{{8&& Snt%ﬁ{%ngrt 2 ftePe et al

el enment s 'i% ndium (l~, tin (Sn), zinc (Zn), cadm um (Cd),
titaniumf@? ' (Cr) gallium(Ga) and aIum'num(AI) Mor e
specifically, Eie’bir“ er 14C |fs referabl of at |east one kind
sel ected fromt 6 c‘tﬂ‘f E?]i R & Vil ?‘??8? 8819 4 fefonrh (1n), tin
(Sn) and O)c% ﬁ’% LTO~-_indiumtin WD 2004/ 086531 PCTI JP20041003949
oxi de) , t%’;eﬁﬁ t@el}av di um {I1n), zinc (zn) and oxygen {O (IZO-

(Zn0) " catin um %i%*dék?l%&%)”%ﬁm@nmoaﬁi s 9§ BB SogAisneAH GRItHOE( Cr 02)

galliumnijride.(Gl.\V) | 1ium oxide (GazGs) and al um num oxi de (Al 20a).
't is becdlf¥¥® 1&(};‘]{%%% case where the barrier layer 14C is nade of a

material s, the Bt ?éeé‘%hy%ﬂ Ehe Seghiont VP tegant PR ARl | or

surface r hne S qtllgg iurface roughness of the reflective | ayer 14B
made o sil og'ﬁlﬁl ¥l uding silver can be reduced to i nprove the

f I f the f t.el de 14 b
st o g o gl gl AR e PPl o 2
e SRR ARG Do BABESF MBS BBl T o7
t hi ck f th L 6. b d 1y wh
.1 ckness o Mu8 9854, BRYGh e 9S85k BaSibe Y

f I ed, t h |
repr oduci BEFHEE d‘é%w%’ﬁ%%?ﬂ'?ﬁ%st%sa BiREhE SERPledt Sbt YR for”e?rgfi sral |

| i ght absorptio n VISIb| oqd light transm ttance, so
an absor ption Igyé t}\ﬁé?talgraﬂ %g? Geg%t grﬁi%h‘ttr #CHgedder passes
t hr ough tq C can zed. In order four the barrier

Layer 14C 58 afg%!mecrg e'txﬁ p&%ﬁ Wlﬁté‘%@?ﬁb cti on as a protective film the
hi ck f th 14C f | it hi . I f 1
RERSR IR bt 2 b SRR
the steps shown in FIGs. 6A and 6B.



WO 2004/ 086531 PCTI JP2004/ 003949 The insulating film15 is used to secure
i nsul ati on between the ~.rst electrode 14 and the second el ectrode 17, and
to accurately forma desired shape of a light-emtting region in each of

t he organi i -emtting devices 10R, 10G and 10B. The.l | At el m 15
has) for exa}r)r%ﬁ)g},oséﬁi hi ckness of approxi mately 600 nm hlgcr%&?@“ﬁ@a@gof an
insulating material such as silicon dioxide (Si02) or polyimde. In the
insulating film 16, an aperture portion 15A is disposed corresponding to a
light-emtting region. The organic | a9er 16 has a different structure
dependi ng upon colors emtted fromthe organic light-emtting devices 10R

| OG and 10B. FIG 2 shows an enlarged view of the organic layer 16 in the
organic lightemtting devices 10R and 10B. The organic |ayer 16 of each of

t he organi i =Y N i a structure in which a
hol e tran$%$T%9§%§§ﬁg§ﬁﬁf§ﬁfaﬁmW B and an el ectron
transport | ayer 1‘§C are | agi nat ed iﬂ this order fromthe first electrode
14. The hol e t r RREPURE SrRearmepa of the REesent Haveattonaydhke deserihed éni nj ect i on
into the Lightemtti | ayer 16 In the enbodj nent, the hole transport

| ayer 16A%%§0£§%¢®8£’%a"§? T 1@%]"@8‘%‘1“8@?&?&”?‘“’%4 ight-enitting |ayer
16C generrt\gﬁgt#igﬁ)ht t hreugh applying an electric field to reconbi ne

el ectrons odimentl cnits the [ight in a region corresponding to the

aperture porti 1.6A of the insulating fi]lm 15. The el ectron transport
| ayer 16C enhaﬁ@gs 1ishews:4 seqt VW é’?é‘c@‘rsﬁ Vi W Aceehding ¢ at fixst

l'ight-em tting.|ayer,.16B. The. hol g,transport | ayer 16A of the oqr ganic
Iight-em' tembr?éﬂaai_ﬁ 8’8%‘1?)#%“@21,01’1‘ o&héx‘ﬁﬁ%]i%é[, u%}t_tl%i‘b“ﬁ e%ssanulh’i?pﬂ%R?natel y 45
Gt en PSHG HEYEPRUE Doplhrpaan th dlsnies poipBoirormIe deseor  he
S P BreT 20 Akedbins sl o9f Bices 'sach Gther, aid thé Whoie acing

2, 5-bi s~4- 4- et h enyl )- N nyl am no tyryl benzene-1, 4-di carbonitri
e (Bse) . c4Pabe (oenth OR Hortind sDERtReLa e dhoHhdagroE madd ghe - on Lt § ng
O A el SR ] e e Shchs e et 16
appr oxi natariye ob0fnoniive ooF HEtf on ORgeRic T aBREPEnIPtenglGyer 168 of
the organic.l.ight-em.tting.,device 10B has, . f.or exanmpl a.thickness of

appr ox |g mat é’lléy"%)glf?ﬁP heﬁthit 3%?%5@%?1 lgi!}q&em’&;@(% sley lcgcpiiog@ﬁwmﬁi kye ) bi pheny!
DPVBi ). Th | ect t t | 16C of .t i light-emtti

devi e, 108eRs BlBR R AT RS BatretingE a5 whplbrond Raberetedd HAge and | o

made of AIOlqsf.

organic |1 gh?’f g’%%?ﬁhéplg\é\g?ggin%%g&%%g S\é’lrc gﬁ%a%%é rgmll?%%éa égn: 2 the
oA and. aP|HGREEMFFer 15 B5tFeMen ar e | am nated in this order from the
nj et on | aye Sk gpFett (i sbERATEH the THT 02 1 spfngeled 6d st an.
i ot - om PEORE Gieb: HBVE Gl o Refcn BB 6, duait 1 ekn s BB AU mt ol y 50
ot em SETRS R £aihaa 2t Bt sa e e ans Y esueain s8honate has, for
Vot o6 of Sl ERHRER, BieBR e, BRI ohalohtmlioRt i htie ket e 12 and 3
has, for wiHAHp 198 is connected to the source and the drain of the TFT 12 through

a connecting hole (not shown) disposed in the interlayer insulating film

12A to function as a signal line. The wiring 12B is made of, for example,

aluminum (Al) or an aluminum (Al)-copper (Cu) alloy. The structure of the



a thickness of approximately 10 nm and is nade of a metal such as silver
(Ag), alum num (Al), magnesium (My), calcium{Ca) ox sodium{lVa), or an
alloy. In the enbodi ment, for exanple, the second electrode 17 is made of,
for exanple, an alloy of magnesium (My) and silver (MyAg. alloy). The second
el ectrode WORWMSHEG so that the organic light-emtti "E@Q?f‘%@g”lOR, 10G
and 10B are covered with the second el ectrode 17, thereby the second

el ectrode Z7 is a common el ectrode of the organic lightemtting devices
10R, 10G and 10B. An auxiliary electtmde 17A is preferably disposed on the
insulating film16 to reduce a voltage drop in the second el ectrode 17. The
auxiliary electrode 17A |is_disposed in gaps between the organic

li ght - e {J%I*I’lﬁgﬁ deppherecifinally torite '&figﬁ,aymfeﬁwb@ﬁ‘amr%ﬁ PEHCE R OB of i s
connected to a trunk-shaped auxiliary electrode (not shown) which is a bus
formed so?2dSPESIHTMEHRE a regi on where the organic light-enitting devices
10R) 10G and 10B are disposed in a peripheral portion of the substrate 11.
The auxiliary eFBe®laparianglayey 18348 & bapalaren oy rlananizinep |iréceide have a
single layer structure or a lampate structure nade of an_electrjically
conduct i véﬁw@ﬁrare Wil Whewmhe TH: 43 da fered ge o8 rgIthOF8RRICC hr oni um
(Cr). The_second electrode_ 17 al so serves . as a semtr nsparerit efl ective
| ayer. Modightgautting deyiges 10R1 105 andlQR wivh Bn’rfp’éﬁtth@ip??ﬁeﬁg Bd¥fces 10R
10G and 10B has .a resonator structure in which assumng that ap end WO
2004/ 0865 Planapzipgtaryenbdap conmeebing helacldpfs fditposed b camest Aokt 14 on a
side closer to the light-emtting,layer 16B and an end surface of the
second el @iﬁcﬂfﬁé Iofpach ofithe organiehghisemping davices 0K, 10§ and 0B 16B are a
fixst end portion, Pl _and a secqond end portign P2, respectively, .and the
organi c | 49dhe iring 32Be Plaaprizing layey s, ganinute canneptingghole
light-emtting | ayer 16liis resonated to be extracted frogmthe second end
portion PA3AnRdoRgdniocthe Rlanatiaing:laver 218 erably made;oh gdnatseiadr ef er abl y
have such a resqnator structurﬁ}‘ because when multiple interference of the
li ght gendfibl bigh Rattpmn pogymacye it thegaterial ofthe nlanarizing dayer dgy 4Bt ur e
functions as a kind of narrowband filter, so the half value wdth of the
spect r um GFeae mateig] suehas pakyimide eryar tepreanie matesial sueh ay sdiganpe

i nproved. Mpregyver, external |ight incident fromgthe sealjng panel 20 can
be attenufKle &:&%@awptwssﬂe Tnpther erap ntathe plwarigmetayands Bf the
external light on the organic light-emtting devices, 10R, 10G and 10B can
becone extRadfel foraxamnls, ap eigsnicmatestalsuc aewiwmﬂqiq-ter 22 (refer to FIG

TGN X R e O
o, xR 5 A SR, 8 S RE A8hIc
2 o, SR AR BT st BECGAAVDE L O
GEROEN R REEE AR PR DR S
O O e b bR e B ppadi Rl o0

a phase shift ~i Ofgéefleér;ed | i ght generated in the first end portion Pl
and a pha§60<§+ﬁ?190tr &7 11908888} | i ght generated in the second end portion

P2 (~I ?=~1+Cc~~ ad), ~1 represents a peak, wavel engt h of the spectrum of

| i ght desired t&ilﬁg%‘"ék?lﬁﬁfé'f"gﬂﬁﬁpﬁﬁsli%@ g@’&&‘ﬁﬁ 287" Q‘N’%}?‘YPQ',SO&%’G mis an

i nteger t makf L positiye value. Further, in Mathematjgcal Formula 1, the
ixgh @lectiody Hb

units of L preferablyhass a3 ﬁﬁﬂl"é{ta’e??nf'?)wﬁﬁ i 82 2840 nn t he

case of the_ enbodi pent, en_the first electrode 1 )
enhance ﬂgﬂgemltt},\#g efﬁc{;ncy. In the em%oénnent, “ﬁw first electrode 14

has a structure in which an adhesive layer 14A, a reflective layer 14B and

a barrier layer 14C are laminated in order from the substrate 11. The



has a structure in which the adhesive layer 14A., the reflective |ayer 14B
and the barrier layer 14C are |lam nated, the position of the first end
portion Pl may vary dependi ng upon the material and the thickness of each

| ayer. In [ Nci as shown in FIGS. 2 and 3, reflect [ h of the

l'i ght geneﬁg{)g@“@#\g%e light-emtting | ayer 16B on the ‘?‘iﬁjﬁ/‘lgf&’%‘ﬁ”ﬁorti on P1
is a conposite wave including reflected |ight hl generated in an interface
bet ween t he adhesive |layer 14A and the . reflective |layer 14B, reflective

| i ght h2 generated in an interface belMeen the reflective |layer 14B and the

barrier layer 14C, and reflected Iight h3 generated in an interface between
the barrier, | ayer 14C§§d t,he organic st _.end portion

| ayer, .16, dthe fjr
PL is a vitHAeEIvelaver 14eds dighos Hh&‘i’rl‘f@c%l&'“%gch 12 iﬁ@é.l'?’l-ﬁ@mever, in
t he enbodi nent he refl.eciive_l r 14B is nade of silver, or an allo
i ncl udi ng PV hetstlggtive i"WQr Féﬁ?/fg@%‘i]h?éng ﬁ%raﬁ%&ﬁlé‘sth&rﬂéﬁ%@ﬁgt hi c)léness,
t he refleclt ed hhgh,&, hi ge eraied in_the_ int Sr{&lthlace bet ween t he_adhesive
| ayer 14A 8¥8f e The teles aygl 14 peflecty lght gepsraisden thehbght'he barrier

layer WO 20041 086531,.- 20 PCT/ JP2004/ 003949 14C | s _magqe of the

above- desFYHYE (Yl 1he barpier layer o‘?cﬁﬁfh%g’f&éﬂ@ Y88 14B-t he interface
bet ween the barpjer layer . 14C and. the,organic _|layer 16 is also spmall, so it
can be consi der@betaﬁbﬁgﬁvﬁéamrf%’rs prgfpspbly made of, jey pxamplena etabonant
portion, and ortion Pl is an inte fa(ie bet ween t he

t he, ~.,rst end. .
reflectiveéd %Jﬁg‘?lcfli% Rt B Pe mpefal pompeundrielpdigg v deast opel m 18
shown in ELG has, . for,.exanmpl e, a thickness of, QOO0 to 100 nm
i ncl usi ve,klﬁ?]lﬁ‘]qe @ frora the growe of wetal plepaents ‘%?HPHSE‘H&?QZEWW&%?&& ric. The
rotective film .S de. of or .exa sili.con ide (Si silicon
hitride (éPRb““br(f‘Sh#énﬁ R i gt AR AR D, ftanigm gﬁ@aﬁ'@wﬁbm is
pl aced on a side of e drive, panel | oser to the second el ectrode. 17,
and has a %%%?qsh‘bms(@ﬁ”gtréoqkam@ﬁ&@ég?"é’a}‘%ﬂ&ﬂsﬁmt@rﬁf vedpight i ng
devi ces 10!? 10G an QB with th dhesi ve | ayer 30. The sealing substrate
21 is mad& et PPRYILY, 89 gctrigal sopmectiem & thewining 188 cBpgani ¢

light-emttin evi ges. 10R, .and B sych, a | a or the |jke. For
exanpl e, t eesgwqbﬁ\f‘eﬁi Isff’e"iq‘e lg‘glﬂi%ﬁég‘@cﬁ S’cvﬁzlag%"éﬁ‘%djs ﬂ?g@tqfa 21 to
extract |ight genogr ated in the organic light-emtting devices 10R 10G and
10B, and tF2HEY BRI EPnal light reflected by the organic light-emtting

mpr oved. The cOPereAHeRTs st g BeterEbhJen T e MoFhekaea Bhe soal i ng
DSt b LB e e B B e, s o
i ter 2o ThcrandbestREer; | Fiore speelcelly, Sthem e adfopore oo A4B1iGc 111 ter
e A LR ) A B T SRR 0100
238 cach’ TG0 PEPmE b nreleap g A o and ar o formed w th no
PP 1Bt ey TSt ot I T BESE B bl SRR 1
of rod, oPBeRey mphiRg ket Geate vk Hip ghe gkt ToRRCtRPENRIORENG L { Anco
in other mr@e\e/t%is? ns%t Qg aibssox(?lpq;olills io%g otfqiglﬁ ilno)c,fer reflective layer 14B can be

reduced. Moreover, the reflective layer 14B made of silver is preferable,

because the reflective layer 14B has the highest reflectance; however, the

reflective layer 14B made of an alloy including silver and another metal is

more preferable, because chemical stability and processing accuracy can be



Mor eover, a wavel ength range with high transmttance in the color filter 22
mat ches t he peak wavel ength A of the spectrumof |ight desired to be
extracted fromthe resonator structure. Thereby, anong external |ight
incident fr i ng panel 20, only light having h

equi val ent ‘?g]zﬁnt%@s‘gglgk wavel ength ~I of the spectrum oﬁ%ﬂﬁ@%&‘%
extracted passes through the color filter 22, and external |ight with other
wavel engt hs can be prevented fromentering into the organic light-emtting
devi ces 10R, 10G and 10B. The displ ayl&nit can be manufactured through, for
exanple, the following steps. FIGS. 4A through 13 show steps in a nethod of
manuf act ur i t he di spl .unit in order, first, as shown in FIG 4A the
TFT 12, th"énq?"’mc@ d aﬂégdﬁ%sé‘ﬂﬂ &ang“q{* S!L"Z’Qtaé(ﬂ%l 19‘2‘@% thenbartisp layer f or med on
t he substr 11_made of }he,_above-describped terial. WO 20041 086531
PCT/ J P2004f‘£fg§§ﬁ§‘e.1m:§’x°Ye‘£\le§’c1Yera§ass??Han?]§{eng rea@ivip, dow|pAAeesEingng | ayer
13 nade of the above-desgri bed nateri al i% f.or med throu?hqut the substrate
by, for exXifHray apdsiow.a ony8p Holg exbieanealy 8xtigrit be bardlesilyasr i zi ng | ayer

I3 is patterned jn a_pre er 1 ned ape hy exposure_and devel opnent, the
connecting hol eﬁf@ﬂlﬂl SPgﬁ?%cFTHOXf% %%@5"’%0 the reflertiviei layer 168 vi i de,

pol yi m de j s, bak at,, far exanplg, ,32QC with a clean bakjng furnace. Next,
as shown iW"]ri‘}dg aﬁg)}g,s ipplyding, Y‘V"e&lgglfl‘é @%ﬂ\a%‘é}@ plemeng selegtodnfrem chr oni um
(Cr) with t hi ckness ,of 80 nmis for on the planarizing |ayer 13 by,
for exanpl ¥ EHANR ew%t}n&queﬁwqdwawma"z&%o%mmum s pytigive (@) et | ve

| ayer 14B made of, . for exanpl e, an_alloy i uding silver with a thickness
of 150 nm 2T (G eiprophEm sigﬁé‘i‘f&yg @&A toybivm, (Thl dHsPEOSiMyt t er i ng.
Thus, the | ecijve er, 14B i s_f.ormed,.on | anari zing |ayer 13 with

t he adhesi@:g'f)1 ﬁt’r‘mﬂh‘”r FeisL Wé‘érswb)k Reandiyuy @ixﬁ’ft e {30}, £0BReY| 4B can be
prevent ed m hei rated f the planarizing layer 13 a base

| ayer . Nbr@@é‘ﬁ‘,aqoﬂ‘g(‘gﬁf?wﬁﬁsl%ﬁ?l iﬁé@g‘ﬁg‘t‘i Y drcly ‘lngfslﬂ(‘!ﬁ%'@"@epar ated
portion of the.refl e ti%f | ayer If.,can‘v’ge revepted, thereby si|ver or an
al | oy i ncl{RHUL; rang cenper (G iscqt yagt allopinclwding sifver, A@ed from
reacting with oxygen or sulfur included in the etching solution or the air.
Next, as sHofnMam Fogropent,; dO8pah byemapstar0-94% pugeags inglypivexefnpl e, 17O

with a thickness o 5 nnis fqormed on the reflective |layer 14B by, for
exanpl e, smﬁréwnn{ﬁm])rﬁug],oif% iry PEEHitRd-Q e by enpes inchasive v& conpes. t he

barrier | r 14C i.,s [mediately forned, thereby silver or the alloy

i ncl udi nga@i)v‘@rpwerta 'Qﬁgflf”@(f’f’?’(rea”r y inghding, Sb‘é!e]b(riég)eﬁ?e%l R4P¥m WO
2004/ 086531 -23 PCT 4|1 003949 reacting with oxygen or sulfur Jin air,
and duri ng°°£“9f’é’r‘?m’aéﬂgr%g 2’5 ?ﬁ%t%\f)tze%’ é%ﬂﬂsﬁg}n&h'é“%/ee‘?fr P @F@r 14B,
damage on the reflective |ayer 14B can be reduced, and { nterface between
t he reflecﬁ"?‘gé)’fa(#ﬁlg’ry %saﬁ‘?d?toh%’ E&rmﬁﬁ ipclysive 10fCOPRAT géu}nﬂ fRekened cl ean.
After form n? tﬂ@ adhesive | ayer 14A, the reflective layer 14B and the
barrier | BREF*BE: as shown in FIG 6A, the barrier layer 14C and the

reflecti ve vy L3 5350 B Yehdboh TisSe Mo LpuGH ) Skt 100 2PV o

range of, for example, 50 nm to 300 nm inclusive. It is because when the

thickness is within the range, adhesion can be secured, thereby the
separation of the first electrode 14 can be prevented. Further, the
thickness of the reflective layer 14B is more preferably within a range of 50
nm to 1560 nm inclusive. It is because when the thickness of the reflective
layer 14B is reduced, the suxface roughness of the reflective layer 14B can

be reduced, thereby the thickness of the barrier layer 14C can be reduced to



wet etching to be patterned in a predeterm ned shape. Next, as shown in
FTG 6B, the adhesive |layer 14A is patterned by, for exanple, |ithography
or wet etching to formthe first electrode 14. At this tinme, a sidewall of
the reflect} I [ 14B is preferably covered with a photoresist, because
the possi bin‘?@P“’t%%‘S?l the sidewal | of the reflective | aySrtFARNGHIacts a
chem cal solution for wet etching can be elimnated, thereby damage on the
reflective | ayer 14B can be reduced. After that, as shown in FIG 7A, the
insulating ~.Ina |.5 with the above-dé&8eri bed thickness is forned

t hroughout the substrate 11 by, for exanple, CVD (chenical vapor

deposi ti oni and rtion .of the insulating film 15 corresponding to the
light-enit qu%asIeeggﬁ e?‘gmggf’%c‘i 1GIeNEY. RAyely it s rbeggugepmehen| theogr aphy
to formthg. erturghgor%i (%n S5A. Next, as shown in FTG 7B) the auxiliary
el ectrode ess0f tha yedlortiviedayers (4R 4 reducefpndnenense imble sutfacsubst r at e
11, and then is sel gctivel eeé hed by, .for exanple, |ithography to be
patterned FIPBRIBPE fBCe AR ?%(ﬁt f‘\%ﬁﬁé‘?n of\ither seleBes JayerCiABPPEIO hean3949 24

Next, as shown in Rl G 8, the hole transport |ayer 16A, the lightemtting
| ayer 16B BiR§eishae duime rnuiagiuripg cany Feélﬁ‘eﬁoithwhmrrgmﬂrease in

light-emtgi device 10R all of i ch e made of the above-descri bed
materi al s %@%St‘ﬁé"hggj&%@ﬂg@fﬁri Pﬁit%%%é%@@a%des‘ﬂﬁﬁ%ﬁp%}&}leﬁ)ﬂf exmapl e,
vapor depogitign to formthe organic |ayer 16 of the organic light-emtting
devi ce 10@“&9%{‘3?1{?%3 {ais'ﬁbn],l‘iﬁtca?"g’%;ﬂl"%’l’%}tﬁ le that a netallic mask 41 having
an aperture 41A,1§lorres ondi n a region \Mgere the organic layer 16 is
formed is used t eflqﬂrﬁfegﬁquﬁ%hgs Funcdions ef pse vendingnrilvey or an alloy
lightemtting fegign, t [ t he aperture portion 15A of the insulatin
fi'm 26, HBOEERE sipes of Ghe nteqtive, Bae 348 t-omeoestingamit aeeeni @ only | 1
the apertur ortion 15A with high accurgcy, so the whole_aperture portion
15A nay bes‘ﬁl(c) e’tnealrwal"a’f cH’rggQ%‘i“Eg? Weﬁ*el?)efi%‘t]é(g lagen 4¢Btdurieg gani c | ayer

16 on an edge @of . the insulatjng,.,~.Im15 After that) the nmask 41 is
shifted, alﬁgn %CEW(SWI PiePF adierg forming, tbﬁer‘éfi%“@"éf layer drddani Moreyer 16 of

the organic li.ght,-em.tting,deyice 10 the hole transport |ayer 16A and the
li ght - em t19€ ‘&%F‘g%t li%@sg‘ierﬁﬁéﬁ%fré‘&rpﬁaénﬁtgegmrﬂerm&Qﬁ%gd &% chemaiod bot h made
of the abovi-descrip%eﬂhrrate ial,s with the above-described thicknesses are

formed so AW P & WP 4fifern apapergurgmortien dibdasf thel ingnlating t t i ng

devi ce 10G t..the mask 41 | s shifted again, and as shown in FIG 9, as
in the ca?g%hﬁétwcgr‘@ﬁﬁ%dﬁwgﬁedﬁéte&f ﬁ‘h‘@ e¥ dhai karriegavern4G akg devi ce
10R, the P}?I e tran%{)ort | ayer 16fA, t ha I',ghterritii ng | ayer 16B and the

el ectron t13h&p&FRcton, 38 dawork Hpetion pudivstmeniniavex; whichy eghoness 10B a1l
of which g nmade ﬂl}gifhe .ahove: %gztﬁ:lri bed %ri als with the above-descri bed

thi cknesses are t 8 UYoGR P divkh OrERRIc6587 38658 the darrierilayez004/ 003949

t he organi er 16.0f t anic .ljght-emtting device 10B. 'FIG 9 shows
a state i nﬁlvglh?%Bretf?f’@b«f?bg}a%rg%fﬁtﬁm{ ﬂ@vﬁ’?ﬁs@(h@@a‘ff@é‘ funstigndhanc | ayer 16
of the or g nig Icig,htl-en‘i %h%ng,devi ce 10B. After form ng the organic |ayer

16 of each of g‘ﬁé rgaT ight emtting devices 10R 10G and 10B, as shown

W th the above: AEE CAPHEU AT fids Srsi8Taluy AdiSivoRgoce: Ee mdssth at e 11
of ect 11 callPy CRNRIE: Adao P Ehaxihir ¢ HEjctp OUEmE B AE IOl 1 cady
T ) R PR T R
through 3 .4 %Slix)?rzrirr?cd (Zn), cadmium (Cd), titanium (Ti), chromium (Cr), gallium

(Ga) and aluminum (Al). More specifically, the barrier layer 14C is

preferably made of at least one kind selected from the group consisting of a

compound including indium (In), tin (Sn) and oxygen (O) (ITO; indium tin



Next, as shown in FIG 11, the protective elm 18 made of the above
described material with the above-described thickness is fornmed on the
second el ectrode 17. Thereby, the drive panel 10 shown in FTG 1 is forned.
Mor eover, as,.shown in FIG 12A) the sealing substrate 21 nade of the

above- descrYBAWM¥ i al is coated with the material ofPGTAE2004Q03%49 t or 22R
by spin coating or the like, and then the material of the red filter 22R is
patterned by photolithography, and is baked so as to formthe red ~.Iter
22R. Next, as shown in FIG 12B, as rmi{he case of the red filter 22R, the
blue filter 22B and the green filter 22G are forned in order. Thereby, the

seal ing panel 20 is formed. After formng the sealing panel 20 and the
drive paneﬂ’“é@’, aaf?”%ﬂ%‘ﬂge Wﬁl‘él@ indium {lav) o ame {Znd andyasyeen MILQF a

t her noset t.i resin i,s forned throygh coating on a side of the substrate 11
where the 1888’%%‘1‘1 ‘?’ijﬂi?)’ m‘ﬁ%“z‘@ﬂ@? gﬁ’@@ 1131112‘8‘1@‘{';(19“;@’50@!#3 0BRe4BnOki t ti ng
devices 10R, 10G and 10B are fornmed. The coating may be carried out through
emitting tHREmHEE px1deoACdOY titaninm | exide (TiAgerchrominmr ouigh (@02).coati ng or
screen printj,ng. Next, as.shown in _FT%}@l the drive panel 10 and the
sealing p 1“%0‘“&?1 eﬁgﬁ&}dgq & pide [CepOprand ahurinpa oxider(Ad®Dd.n bet ween.
At this t:ﬂe a surface of the sealing panel 20 where the color alter 22 is
formed préfds Befapse semparadsiothe casp athere e bamierdauey 14€ is madeofer abl e to
avoid air bugﬂies from &g{teri_ng into the adhesive |ayer 30. After that)
rel ative pBSiRGARARTI: Wesing sy Rf Hheser ipgrgania hightdeanspgrantnel 20 and
the organic {i&lit-@gitgti ng devi ces, 10R, 10G and 10B of the drive panel 10

i s al i gned®2eKERS: skt lavar 14C ean hecformed s aa torkawst arsmallar
tenperature ggr a predetermned tine to cure the thernosetting resin of the
adhesi ve |S¥ice J9ushpessesp, thensurfrep rayehness ofidwnreflectivedayar a4Bough 3 is
conpl et ed. lqu] tge, di splay uynit, when a _predeterm ned voltage is _applied

bet ween t 8249 PEpilygrees ap pdloyinghling silees ean be| reduesshito imprayecther ent i s

injected intp the light-emtting |ayer 16B of the organic |ayer 16, and

hol es and S@F@G?IP rgzraé“’lnéﬁfd;hﬁi éﬁel)é@trem 4] Moreovess H ip Heeadesgnchnt er f ace
of the quht-eni]itti ng | ayer 16B on a side closer to the hole transport

| ayer 16A123§TO] thenereaquq ayes dbeformedaam the fixptsclesirpde 4t ¢an havar end
portion Pl ag)d ttlg second end portion P2, and then passes through the
second el SBEfo¥mtrckness hezchy apogsibility of eshoxh srwémetweerethe fizst el ectr ode
14 has a struycture in, which teHe adhesi ve | ayer 14A, the reflective |ayer
14B and t (fleRde; 1 and,bag secerd slectrode; Hadweito the lackof shickness ofithe
reflective | ayer. 14B can be prevented by the barrier |ayer 14C, and the
reflectiver8agis laya 10 pancbe elipyinatea ik specibcalbChrm e0zes003049

revented from bei separ,ated from.the planarizing | ayer 13 by the
P structure which wri)ﬁl be escrilioeg1 later ig formed, thegoccu¥rence of c%lor

unevenness in pixels can be prevented to enhance color reproducibility.
Further, it is because the materials have extremely small light absorption
in a visible light range, and good light transmittance, so an absorption loss
when light generated in the light-emitting layer passes through the barrier
layer 14C can be minimized.

In order for the barrier layer 14C to secure the above-described
function as a protective film, the thickness of the barrier layer 14C is
preferably within a range of 1 nm to 50 nm inclusive, and more preferably

8 nm to 30 nm inclusive.



adhesive | ayer 14A. Thus, in the enbodi nent, the ~xst electrode 14 has a
structure in which the adhesive | ayer 14A, the reflective |ayer 14B and the
barrier layer 14C are | am nated, so separation or alteration of the
reflective | ayer 14B can be prevented, thereby the occurrence of a short
circuit betWRWH% i st electrode 14 and the second efERRYHRONAY que to
the alteration of the reflective |ayer 14B can be prevented. Therefore, the
enbodi ment is specifically suitable when the reflective |ayer 14B is nade
of silver (fig) or an alloy includingistlver, and in the enbodi nent,
defects in the display unit can be reduced, and the life of the display
unit can be extended. Mreover, in the enbodinment, after the adhesive |ayer
14A, the refl ectihecinsdlading izlm A ds uprd isosacies insajation hetween thefiveld on t he
pl anarizing |ayer 13 as_a base layer, they are patterned in order fromthe
barrier | a%é?trﬁ‘i‘tli*@nfiofr}ﬁ sepend plegirode ddt paddo pecuratelyifoxmara desitede al | oy
including silver of the reflective |ayer 14B can be prevented fromreacting
with oxygethane &fa Jishtiemiftingregion bareachr of dherorgamic light-damittiye on t he
reflective,l gyer 14B during a _nmanufacturing step after formng the
reflectivedqvasRsy 19&819§na¥£ 108y dde. insutating filmhdb hep) dor pyambleyer 14B can
be prevented fronl?eing separated fromthe planarizing |ayer 13 by the
adhesi ve | Hyeness of appEgsimataly 60Qnsand is madenf aminsulating niagerinbyer 148
by air or a heniﬁal sqluti?q,e tered into a separated portion of the
reflecti ves"r“’g'y%'? stpn digxide %}%S@ﬁtmﬂmlé@cdndthanmulm film\®, 2004/ 086531
PCT/ JP2004/ 003949 -28 FI G 14 shows a sectional view of a display unit
accor di ng RpriureRaskan dfhdaidimesed correrpondingi alightremitdingaegionuni t i s
equivalent to the display unit _according to the first enbodi nent, except
that instead of ’JﬁWeO%&mé% ilgxer é§eha814Ad%feren@ structureelepending upbn t he

di spl ay unk%%Fonpriseépan adhesive_l| a ertcyn}auxiliaﬁ% reflective film 14D
whi ch al sc® Bnthes orgagis lightiemittisrg devicasel9R, 19G andet®Bng | i ght
generated jn . the light-emtting |ayer 16B and passing_ through the

reflectiv f%y-"eﬁhfi%?nﬁﬁé&rgﬁéwee,w of ike exggpimiayes 161 the @@wgc ighti ke
nunerals as of, the first_enbodiment and will not be further explained. The
adhesi ve |SBFNgAAvIERi10Ra1d 18| lhe erganiq layau b of epelepbthantnganiede of , for
exanpl e, %&§$tal,,an glectrically conductive oxide or a netal conpound

i ncl udi ng aghtrmutingdevicery 108) andedOB, bas tnstapchare dn whichl acheleent s
consi sti ng of chrgmlﬂnéég) cindium (In), tin (Sn), zinc (Zn), cadm um
(Cd), tit ARPRFRAYI8Yeralihih light-emittinglayes 168 and) pneelectuen jtansporh (M)
because t hese ngéeriigs_have_hi h electrical conductivity, so a good

el ect ri calla¥ehheC@re haminated inthis pydenfropnihepfive sleghroderidd. Thohelsver , in
terns of reflectg ce,]%ggy have smal | absorption in a visible |ight range,
so hi gh efffapsrorkdayex 164¢nhances the pHiciensy of holg inectinn inte shedight Fur t her)

t he adhesive.kay r-cu uxiljary reflective film 14D .preferably has a

refl ect ancd™iy mﬁg%‘?}'r %ei? the cmhodiment, dhe doletpaseert laveroidialeed. I1n the
enbodi nent, the adhesive, |l ayer-cumauxil|iary reflective elm 14D is nade of,
for exanpl¥rVehRrdH ﬁ?ﬂe(wqcﬁoa lager. o chhenlighisemittingolayen (16C, sqmvates a

wavel engt Z\,gr;%n‘gﬁﬂ of. 400 nmto 500 pm and WO 2004/ 086531 -29

PCT/ JP20048hy3dreugh sppking @8 Sleeizts fieldatopasembing plectioge agd Bdes,nm t o 800
nmas a Iar%gr mavgl?ngth causes a reduction in the reflectance). As in the
case of t feREEthe lghl i a ragion cornepronding to thmenfriwistportion 18dhefsi ve

| ayer - cum,auxij | i ar rgjle ive film 14D preferably has as |arge a thickness
as |ight &g‘@smﬁaﬁlt{\;ﬁs LR et W qlastronp fransprsdi leyem 16, enhanees Haeadhesi ve

| ayer-cum guxiliary reflective film14D is nmade of chrom um the thickness
t hereof i SHivighex ofnloctin misctionrinte thejkishtemitting laver HiB.i ncl usi ve, and nore
preferably mﬁth&ﬂﬁﬂhrange of 50 nmto 150 nminclusive. As in the case of
the first enbodi ole tFanspery layer k6A 8f the puganie lighttemisting desite of , for
exanpl e, sk#ggr O%Fan all oy including silver. The reflective |ayer 14B

pr ef er abl y* ass iy Xapppeca thickneek AR apPYimetely, 45onms andnmedel afsi ve. |t

is because .when the thickness.is wthin the range, a reflectance equival ent
to that i 1%‘%??’&@‘2’&%5&?%%%%4 %‘é‘{%ﬁ))aedlgwhah@ym#tmgﬂas@ref fect
with the adhesive |ayer-cumauxiliary reflective film 14D. Moreover, the

t hi ckness of the reflective layer 14B is nore preferably within a range o
10 nmto 100 nminclusive. It is because when the thickness of the
reflective |layer 14B is reduced, its surface roughness can be reduced,
thereby the thickness of the barrier |ayer 14C can be reduced to further
increase |ight extraction efficiency. Mreover, it is because when the

t hi ckness of the reflective |ayer 14B is reduced, an increase in the
surface roughness due to crystallization of the reflective |layer 14B by

o o Y T o



As in the case of the first enbodinment, the barrier |ayer 14C is preferably
made of an inorganic transparent nmaterial, and noxe specifically, the b
arrier layer 14C is preferably made of at | east one kind. selected fromthe

group consisting of a conmpound including indium(Ixi), tin (Sn) and oxygen
(O (ITO- i‘ﬁ‘é?ﬂ‘%"?ﬁsﬂ oxi de), a conpound including indi LPrﬁT(‘ﬁP%SOf”}M??ﬁC (Zx~
and oxygen (O (1Z0O~ indiumzinc oxide), tin oxide (SnQ2), zinc oxide
(Zn0), cadm um oxi de (Cd0O), titaniumoxide (TiOQz) and chrom um oxi de
(Cr02)) The barrier layer 14C preferabby has, for exanple, a thickness of 1
nmto 60 nminclusive, and nore preferably 3 nmto 15 nminclusive. It is

Cof heoti o456 FHS et lighf St orae 0% aer hotsainlich Eaiskugss ho

Frlm can o ARREGrBiAvehE S 6% And: b Hado ot 2 sb3o ity Ce methompeaned Mt (he.
barrier |ayer 14C.i edyced, a,loss i.n [ight absqrptian can be reduced to
roriner el Entiendy ffatuielt AW Fe M Sedenrode o
14D, the 58??%’&‘6‘1‘ I)EY‘P%%PI fﬁéﬁanwaanyé ieé%ltql%@/edevmcléRehﬁ%quxat ed
FefTect oS RHAs, & FRRERR G iR aRErate R0 i ath s Mad iF & AeRekoRlent . 1 n

this case,alref.l ect ed Ilg 2 generated in an interface between the
reflective Pﬁl)’]é}lml%gllgﬁ “barrier layer '14Cis smaller than that in the

first enbodi nen nd reflected |i h enerated, in an interface between
t he adhesive |aﬂﬁﬁﬁ&‘ﬂﬁ}t%&ﬁHOﬁafveF%%e%itgﬁ Wgﬁwaalwez@@unamgf -31

PCT/ JP2004@%§949 14D angq't he .refl ective |layer 14B is larger than that in
the first B fRh £FRLS, & thickness of appprximatel:s0 o, and 19 madetofcan be

Cor oot e INpDr 1 gkl orHB e et OEL g e orenit L Gl STRERE dBet ween  ne
148, Ror 1 JOLRa h e fcStksier ) ROTORBARLE S0P 8BS 1t REKERT | o | ayer
ot ho. bart SR PR v hiariined (EVERD TBE shesfomornbisnt o8 i opi oy

i sp 2y e ChHsSigABREhERceehad iiRafiP haslspicRem e CubARSte 1 1 ot

el ectrode o%ﬁ alnd.t hf lsggond el ect roge é& a current is injected into the
PRETIZAPETe o8 TP HHEISIPEEHPE M HByer 16, and hol es and el ectrons

light-emt
ayer 168 on a ERGeS shews i eplitged Fisnt YRR RrgBRe 1nGycie ke orsethi gt 1 s
por t1 on PHERRb bR ictCSOFT o orwtsie datin 181 ot S gusiie bis™ """ "
ot ot ne RIS PTG B et o EhfBct Ao Pandbars Gvedoh e | ectf ve

the 11 gnt 2 ¢ ey CRLDHRE oRECIAP fst rgindRUdR B otfe ade Wh PR | ayer
ayer- cumbth R Che ST ratebnilts 168 el gace G duhils Whetivnr | ot ve
e ose A ind BB BRGNS TR MISLSE! A0 68 S8R niBa "o YO

layer.

The hole transport layer 16A of the organic light-emitting device
10G has, for example, a thickness of approximately 50 nm, and is made of

@-NPD. The light-emitting layer 16B of the organic light-emitting device



Thus, in the enbodinent, the first electrode 14 has a structure in which

t he adhesive layer-cumauxiliary reflective film 14D, the reflective |ayer
14B and the barrier |ayer 14C are |lam nated, so even if the reflective

| ayer 14B h‘?é @r}hl nner thickness, a decline in the refl ectance of the
reflective V7% can be prevented by the adhesive IEEP204093 i 1iary
reflective film 14D to obtain high refl ectance. Mreover, when the

t hi ckness of the reflective |ayer 14B is reduced, the thickness of the
barrier layer 14C can be al so reducedl7thereby |ight extraction efficiency
can be inproved. [Exanples] Next, specific exanples of the invention wll

be describ elow. (Exanple, 1). As in the case of the second embodi nent,

t he organi g&}iﬁ'ﬁﬁt Werﬁ(xtaﬂﬁg 5]?1’1)'3]6’%95\%/&’2 apgroremrately §G,am, endds made of r st

el ectrode had re.in whigc adhesi ve | ayer-cumauxiliary
reflective‘&ﬁslnﬁﬂl“f M OSPPB?HE"H Q{\/&({éﬁ a thi ckness of 40 nm the
reflective | ayer,,14B nade, of @ aﬁgoyln ing silvex with a thickness of
36 nm and the r §e&pL 3]3‘?8?1’0 %é Endp h%ﬁng 3 rase Koveasanyle7. 6 nm

were | am nag Mor ver%) onant vel e &1 of the above- descrl bed

r esonat or %Eﬁ knﬁ?fv% W“&ﬁe BBe AAGHIBRAG Pgﬁtm@ﬁ% pugh agisilyemm t he
second el e dlgl l?il set to, 400@&1 nld 80(2 fn Tn_t he,oht ai ned organic
| i ght - eni t 81 emPEF‘I"SéE’Pa grlcivre (Cp} o sedinm (N 040 n bot h
cases was njg %a%oned resul Ls are shown in FIG 17. WO

2004/ 0865 3 SRR, eﬁE@r’é@ﬁﬁW@te 17 19wedgiefs rel ative
to the ex sho FIG 18, trode 114 which was

equi val ent SX?WBfeeﬂer}’é( %%%Psk%{ﬂgi 1’1§?1’ @f[%g pHe®- 114 i ncl uded only
a reflective la 114 er 114C) and  the adhe e

| ayer - cun*lr \auxi | ] ysep qufg}ﬁrg%e i)é F%f%&@%&theﬁéh%awm%bg%amlﬂn\%e t he

om i Ror &iE8 Mg Ahdod0HFren orEREs on %%P@Rl%{s)%re%%eﬁﬁﬁgpl =h
Ref er ence %)fg r@lﬁ}# and 15 0 H] 9 .Ref er ence mple 5. I n Reference

gxarrpl es é ht t%ﬁco’ﬁ‘%é seife di 4 QeLosmen @ Q‘ﬁ"g@ Ofgb%PF%?dlté; light- Walst f
Ref or ence SBBECge Bodt 08, 3K S8 Wi A eicnyy slecfrodasTEbvisous 1 om
FIG 19 that .eren rou h 5.in which the adhesive

| ayer - cumpa'ﬁfﬁ PP& é}s?(eqleﬁé’@t%@gg’?‘ﬁﬁwggﬁolc towedygea voltage degr imcthgénce was
decl i ned accor ecrgase | t he thlckne of the reflective |ayer
114B in botf® ‘gsei‘%tﬂ%et Flg Ay %@Il@ﬁ’@ldﬁ Bodispaseshdn 4&Psnm  Anong
el ect pvg%{tggglp%% %ﬁg%é e pedess Ml ic? 16 10k (R o8 ook ance

speci fi caII he resonant vel engt h .of 40 S pronounc d) On the

ot her hancP V\H’f %cffe Sofner gq(% ks shap aP aé&aﬁ‘% toden (gt ch t he

adhesi ve | e UXI |bl ar%/ | ective film 14D was hﬁg ded, conpared to
Ref er ence I’\aa?n ) °G 8% P21 FYROPRS rresoagy RYLEVATES
t hi ckness t ha.

he ex the,r ect ance s.inproved in both

cases of tlf’%'tr é%%ﬂaﬁt&%é‘%?& @%’t ﬁQGoPn%Og]%rﬁr&n@llsﬁ ?‘H aSQ@E‘Pg‘P’b"QI ly in the
resonant vvav n of ,400 n ef l.ect anc WO 2004/ 086531 -
34 PCT/JFPQS dgg‘ﬁ g'iat‘? :I&Reiﬁg?é‘ﬁﬁ‘ wé')‘(a‘#ﬁ‘i’téo‘% ﬁ?rgvﬁfﬁdcﬁh‘i Beunksi ckness of
t he reercy vg 14F gr/aa 60 nm coul d be obtained. In_other words, it
was found B8PSE A ()Wé CLHEOF? Vel T8 dleven SURIGETER AT (3 daminaei ve

| ayer-cum UXcI‘|1Iea ectka gr% %é a decli n ) he refl ectance due
to a reduct |%FH” HE R1FE UCtiye deqtepia |Va§}% OW ABSIEENCBe of f set
and char acte |st cs ca roved. anple 2) The first el ectrode 14 was

R s B i (59

formed as %’Eé%“%f fumyum pt that the thickness of the
refl ectance thereof was term ned, and

adhesi ve Iayer 4 h

the sane resul tTi‘ ffc?l%gchrﬂwﬁir?g?%S¥V%P§ ot ivansparaRt meffectived resul ts
are shown,in Fl 1 ugh the, present ntion.is described referring
to the enBdt neﬁl[oéfeaﬁ?&c ﬂ%b(‘é?‘f%’l jé@hef r%gwegrﬁ% SHeitdng deviesi Y08 to t he
enbodi nent nd anpl es, d is various|y nodified. For exanple, the
mat eri al s 1§ﬁ€ ﬂf%%@ﬁ §'§%°§1 r P%ch“a’?éPsWhﬁhl %Wlﬁgnﬁlaﬁﬁmeﬂé ~.Im
form ng conditlons and so on are net limted to those described in the
enbodi ments and t he exanples, and any other materials, any other

t hi cknesses, any other elm form ng nethods and any other film formng
conditions may be applicable. For exanple, the adhesive |ayer 14A or the
adhesi ve layer-cumauxiliary reflective film 14D can be forned by not only
sputtering, but also vapor deposition, CVD, MOCVD (netal organic chem cal
vapor deposition), laser ablation) plating and the like. The reflective
Iayer 14B can be al so for rred by not onI y sputterl ng but aI SO vapor

e . P — R AN TTN o



WD 2004/ 086531 PCT/JP2004/ 003949 -3~ Moreover, for exanple, in the above
enbodi nents and t he above exanples, the case where the adhesive |ayer 7.4A
or the adhesive layercumauxiliary reflective film 14D, the reflective

| ayer 14B w& Q/ﬁggﬂrri er layer 14C are patterned by wet etchi n(g S
descri bed, é{? be patterned by dry etching. FurthefCTREI/RRUMI e, in

t he enbodi nents and the exanples, the case where after the barrier |ayer
14C and the reflective layer 7.4B axe patterned, the adhesive |ayer 14A or
t he adhesive layer-cumauxiliary reftegtive film1l1l4D is patterned is
descri bed; however, as shown in FIG 20A, at first, only the barrier |ayer

7.4C is patterned,,a hen as shown in FTG 20B, the ref|ective |ayer 14B,
and the adﬁi’éfgﬁ%%t&?gﬂsgﬁﬁctr@ae tlaemha eda Gasersipotheclightrmittinglgyeref | ecti ve
film 14D ”fé:\%be patt et ned Furtger, the barrier |ayer 14C the reflective

| ayer 14B, 16H@ndian spf surface ofphe seoprdyplectmade, df sy o sidagloperciantheuxi | i ary
reflective,film 14D nay be patterned one after another fromthe barrier

| ayer 14C. lighiemiitingdayvers 188 areafre endportiond2t and acsesensd erchportione case
where t he hesi ve.Ie eral-aglut uxiliary ref hgc,ti ve R m 14D havi ng functions

N

as an adheGfvEePEYLY Qrgand¢ Jayedr L8 cis; gerasppant ortian, is
ate structure in which an auxiliary reflective

descri bed however.,. 3 | am, n #1

filmand a8pPreartediip hﬁi%t'ea%ﬁ% K108 Isreponated tade exkussiadfrom anari zi ng
| ayer 13 a base | gyer mmay_be jncluded. Further, in the enbodinents, the
structur egﬁ‘@f Sﬁ“ﬂ’é‘fﬁ?laa?ﬁrémpi 551 & P?%‘@“&Ié‘&%&'@?@@‘l‘% devices A8R138Gar e
described in dﬁﬁ” ?fgrvxﬁver, each .of them does not necessarily include all
layers suctPhslUthPuefreaply: iayer sush a \iesorifar osiELaiire3deeryie ) pen4/ 003949
15, the auxiliary electrode, 17A and the prqotective film 18, and each of

t hem nmay f’BPLtHgF lpmfeﬁﬂ%cea‘i’fy&’@tllé’rt aeﬁ@tﬁdwttﬁe&@httenétm&wr 36Bi s

applicable to the case where the secqnd_ el ectrode 17 is not a
sem t r ans pXFeTH tg‘? stoetiye tjl’if}f’tl%f‘sc et g‘ﬁ%‘# ghnagroavebapd diltesngp thechalécond

el ectrode 17 does. . no ave resopat or structure,_ the_invention is to
enhance th‘éﬁl"%f"Yl Ellé?%uége isﬁe?atﬁlémf? %%tr@téétl%ﬂiﬁecambe g8dveed; pad coler where an
interface of .the first ele¢trode Z4 on a sigde closer to the light-emtting

| ayer | 6B BV b pproved o Mogavere exisamal hahty ingident frgm sheysepding oser to

the light-emtting | ayer B are.the first end portion P1 and the second
end porti d?‘f"’fgg %@sﬁ%‘bt]?‘?/e? gnugtgd ¢ E& Hheyamultiplgy dnterfsronce, sandsdieat or

structure a resopant portion, higher effects. can be obtained. In
addi tion, %€ e£tBoR A bh ﬁgﬁ?{f’%«?‘l By b the grramdc ﬁlﬁbt'ﬁm}ktma dovicas 0Bl i ed to

o 9T ATt b Sl Rt b e

Sl oy parefreliat HGCR, wHER PHLAE ReschlP A& oind var ) ons of he present
her of or . 1o bAORTHe PP if Fpripiohftioloas GRHEAIT SO pBERTRSD ! ai e
DA B B i o L i e

o Second dediered e sRAneRL O orhul, L s et HieRpnaabal MEITER of Bonate | ayer
{he Scoond BPBEEY dche A BREF|sage Of e srrbuth TR dacermrtalnsi ve |
on’ the aaHBEPE" PAFBR TAyeIeAatBal tenEPacH o of UAGY ACUERG 19 R traqi- ont 111 ng
layer; andActuxa.lly, the optical distance L is preferably selected to be a positive
minimum value satisfying Mathematical Formula 1.

(Mathematical Formula 1)
QLY A +®/(27)=m



a barrier |layer disposed on the reflective layer to protect the reflective
|l ayer. 2. Alight-emtting device according to claim1, wherein the
adhesive layer is nade of a netal, an electrically conductive oxide or a
met al compqund including at | east one kind selected fraomthe g%oqp of netal
el enents coh@P¥¢M885%of chromium (Cr), indium (In), tin RCEHF2003PQM9 zn) |
cadmum (Cd), titanium (Ti), alum num (Al), nmagnesium (My) and nol ybdenum
(Mb). 3. Alight-emtting device according to claim1, wherein the
reflective layer is made of silver (Ag)-or an alloy including silver. 4. A
light-emtting deva.ce according to claim1l1, wherein WD 2004/086531

PCTI JP20041 0039 -38the reflective layer is nmade of an alloy including
silver (Ag) ano(é"zlﬁr gggprqgﬁgtq@rhap’g@lgétgacq befwaenshg dwaherdhestion ng of
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20041 086531 PCT/LJP2004/,003949 -39t he baryier |ayer is made of at |east one
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In), tin (Sn nd . oxygen | TQ), .a conpound including indium(In), zinc
Efi |)'1) and %éé%ﬂtc@r%ﬁw}ﬁ% H&? a%wwgay(emﬁ%a)thetneﬂemed@yesﬁé@), zi nc
oxi de (~n0%, rcﬁﬁdrgum oxi de (1 0), tli t ani ug} oxide (TiQOz),. chrom um oxide
(CrO-, gal Piditheiharrigs lagemybdCyare ilaminate set{‘(‘GeP?@ﬁ%‘maﬁ the Jfishwndoxi de
Al120s). 9. Alight-emtting deyjce according to claim1l, wherein the

ghi ckn)ess Qﬂrtlf’nelgg&w ATy APpPning, Ppgh ﬁfl%l mategial gmd) thaythigkness,ef

i ncl usi ve. . .
' ne each layer. In principle, as shown in FIGs. 2 and 3, reflected light h of the

light generated in the light-emitting layer 16B on the first end portion P1
is a composite wave including reflected light hl generated in an interface
between the adhesive layer 14A and the.reflective layer 14B, reflective
light h2 generated in an interface between the reflective layer 14B and the
barrier layer) 14C, and reflected light h3 generated in an interface between
the barrier layer 14C and the organic layer 16, and the first end portion P1
is a virtual interface corresponding to the composite wave. However, in the
embodiment, the reflective layer 14B is made of silver or an alloy including
silver, so when the reflective layer 14B has an enough thickness, the
reflected light hl generated in the interface between the adhesive layer

14A and the reflective layer 14B is small. Moreover, when the barrier layer



10. Alight-emtting device according to claim1, wherein the base layer is
a planarizing layer. 11. A light-emtting device according to claim1,
wherein a layer including the light-emtting |layer is an organic |ayer. 12.

A light-emgtii i ce according to claim1l1, wherein t ' | ayer

al so serves‘kég&gﬁ&%&i liary reflective filmreflecting é&éﬁ?&%‘%‘gm ed in
the light-emtting | ayer and havi ng passed through the reflective |ayer.

13. Alight-enmtting device according to claim 12, wherein WO 2004/ 086531

PCT/ JP20041003949 -40the auxiliary reRbective filmis nmade of a netal, an
el ectrically conductive oxide, or a netal conpound including at |east one

ki nd I f h f tal el t, | St.i . chrom um (Cr),
i um (1m0t i TRty of SRc Bp Sty Soecltherl MAciin E1% ARMered rhigh Fhm o
Al), ' d | yb Nlo). 14.. Alight-enm.tting device
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barrier | a8FEoo tnf}g to 10000 nm inclusive, and is a passivation film made of a
transparent dielectric. The protective film 18 is made of, for example,
silicon oxide (SiOg), silicon nitride (SiN) or the like.
As shown in FIG. 1, the sealing panel 20 is placed on a side of the
drive panel 10 closer to the second electrode 17, and has a sealing substrate
21 which seals the organic light-emitting devices 10R, 10G and 10B with
the adhesive layer 30. The sealing substrate 21 is made of a material
transparent to light generated in the organic light-emitting devices 10R,
10G and 10B such as glass or the like. For example, the color filter 22 is
disposedl on the sealing substrate 21 to extract light generated in the
organic light-emitting devices 10R, 10G and 10B, and to absorb external
light reflected by the organic light-emitting deviceé 10R, 10G and 10B and
wirings therebetween, thereby the contrast is improved.
The color filter 22 may be disposed on either side of the sealing
substrate 21, but the color filter 22 is preferably disposed on a side closer to
the drive panel 10, because the color filter 22 is not exposed to the surface,

and can be protected by the adhesive layer 30. The color filter 22 includes

a red filter 22R, a green filter 22G and a blue filter 22B, which are disposed



reflective | ayer and the adhesive layer in order fromthe barrier |ayer;
form ng the layer including the light-emtting layer on the first electrode
and formng the second el ectrode on the layer including the Iight $n1tt|ng
| ayer. / 531 PCT/JP2004/ 003949 -41 16. A net nuf act uri ng
a yight-eﬁﬁ?@?ﬁgmgégice according to claim 16, mherein]RﬁgFﬁkﬁgﬁg of
formng the first electrode, after the barrier |layer and the reflective

| ayer are patterned, the adhesive |layer is patterned. 17. A method of
manufacturing a light-emtting device2hccording to claim 15, wherein in the
step of formng the first electrode, after the barrier layer is patterned,

the reflective | ayer and, the adhesive | gyer are pa r 18. met hod of
manuf act urgoaaesgop%f% ’?Oe?ﬂl? tqrﬁ@“ﬂgﬁglétée’&%gdaﬁ c&o&éﬁamﬁl&nﬁmﬂi einin the
step of farm.n .tlgg ~.rst electrode, the barrier layer, the reflective

| ayer and ﬁeﬁBe‘gﬁﬁ Ive | ayer are patterned one by one fromthe barrier
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fromthe gl?%vg?p OF S¥EPRte &‘@ﬁg’rﬂ%‘ ToRSIRY i3 Bt f?ﬁ%nﬁﬂw‘ﬁ (%% FPAGeHER um (Tn)
o U b e ATt TeRrane evéerBleot'TobTada tfb b Hifel 2ok

each are made of a resin mixed with pigments, and by the selection of the

pigments, the light transmittance in a targeted wavelength of red, green or
blue is adjusted to be highpr, and the light transmittance in other
wavelengths is adjusted to be lower.

Moreover, a wavelength range with high transmittance in the color
filter 22 matches the peak wavelength A of the spectrum of light desired to
be extracted ﬁom the resonator structure. Thereby, among external light
incident from the sealing panel 20, only light having a wavelength
equivalent to the peak wavelength A of the spectrum of light to be
extracted passes through the color filter 22, and external light with other
wavelengths can be prevented from entering into the organic light-emitting
devices 10R, 10G and 10B.

The display unit can be manufactured through, for example, the
following steps.

FIGs. 4A through 13 show steps in a method of manufacturing the
display unit in order. At first, as shown in FIG. 4A, the TFT 12, the
interlayer insulating film 12A and the wiring 12B are formed on the

substrate 11 made of the above-described material.



WO 2004/ 086531 PCT/ JP2004/ 003949 -42 20. A nethod of manufacturing a
light-emtting device according to claim 16, wherein the reflective |ayer
is made of silver (Ag) or an alloy including silver. 21. A method of

manuf act ur i light-em tting device according to claimU1.6, wherein the
reflective YQ@&@I}M}? Shade of an all oy including silver (%’”&%’0%’43 east one
kind selected fromthe group consisting of neodym um (Nd), samarium (Sm,
yttrium(~, cerium (Ce), europium (Eu), gadolinium (Gd), terbium (Th),
dysprosium (Dy), erbium (Er), ytterbi-@m-(Yb), scandium (Sc), ruthenium
(Ru), copper (Cu) and gold (Au). 22. A nethod of manufacturing a
light-emtting vice aci{:?ordi ng_ {}’o I ahm 16, wherein the reflective |ayer
is made of an allNeXP AT LGy 48, thy planarizpe Javeshy made ebpher (Qu).
23. A net hog of mangf@cturi ng a ljght-emtting device according to claim
15, wher ei APPYFadeseriped  mptenaly dy fokmed jthronehouty they spbriralai by, <Prver (Ag)
as a main conponent, 0.03 %D ss.to 0.5 % by mass inclusive of samarium
(Sm and 0% a3Rig qogt E@W%ﬂ%&ggni%ﬂ% ¢ ®laparigpgdayercld s Wo
2004/ 086531 PCT/ JP2004/ 003949 - 4& %ép A‘wrret hod of nufacturing a
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manuf acturing a Iﬁi?%ht-erﬂtti ng gevi ce according to claim15, wherein the
barrier |ayer iSVed@sothosn el Sde thenadhesive layer fiddmmade of dom
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gal I i um oxi de (%eQrs zhaatlz,n gs %ngnqgr%‘lod(.l gﬁ, éh%l I;e%é)ciive layer 14B made of,

for example, an alloy including silver with a thickness of 150 nm is formed
on the adhesive layer 14A by, for example, sputtering. Thus, the reflective
layer 14B is formed on the planarizing layer 18 with the adhesive layer
14A in between, thereby the reflective layer 14B can be prevented from
being separated from the planarizing layer 13 as a base layer. Moreover,
the entry of an etching solution or air from a separated portion of the
reflective layer 14 can be prevented, thereby silver or an alloy including
silver of the reflective layer 14B can be prevented from reacting with
oxygen or sulfur included in the etching solution or the air.

Next, as shown in FIG, 5C, the barrier layer 14C made of, for
example, ITO with a thickness of 15 nm is formed on the reflective layer
14B by, for example, sputtering. Thus, after forming the reflective layer
14B, the barrier layer 14C is immediately formed, thereby silver or the

alloy including silver of the reflective layer 14B can be prevented from



26. A nethod of manufacturing a light-emtting device according to claim
16, wherein the thickness of the barrier layer is wwthin a range of 1 nmto
50 nminclusive. 2'7. A method of manufacturing a light-emtting device
according t ' 5, wherein WO 20041 086531 PCT/ JP2004/ 003949 -44 as
the | ayer |‘ﬂ8(li{i’g)|0§?§%t he light-emtting | ayer, an organipcmi/"é)ﬁ@?’o?sg”f orma d.
28. A display unit, conprising: a light-emtting device conprising a first
el ectrode, a layer including a light-emtting |ayer and a second el ectrode
| am nated in order on a substrate wi tR3a base |ayer in between, and
extracting light generated in the light-emtting |layer fromthe second

el ectrode, wherein the first electrode inc]uydes: an adhesive |ayer disposed
in cont act™e#FERS (R tﬁi%’ge?aﬂ?e?“lg‘rrﬁ Iaé‘bte}‘\fJeHPé’FSradpélb'é@SWrH}g B8P adhesi ve
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After forming the adhesive layer 144, the reflective layer 14B and
the barrier layer 14C, as shown in FIG. 6A, the barrier layer 14C and the
reflective layer 14B are selectively etched by, for example, lithography or
wet etching to be patterned in a predetermined shape,

Next, as shown in FIG. GB,‘the adhesive layer 14A is patterned by,
for example, lithography or wet etching to form the first electrode 14. At
this time, a sidewall of the reflective layer 14B is preferably covered with a
photoresist, because the possibility that the sidewall of the reflective layer
14B contacts a chemical solution for wet etching can be eliminated, thereby
damage on the reflective layer 14B can be reduced.

After that, as shown in FIG. 7A, the insulating film 15 with the
above-described thickness is formed throughout the substrate 11 by, for
example, CVD (chemical vapor deposition), and a portion of the insulating
film 15 corresponding to the light-emitting region is selectively removed by,
for example, lithography to form the aperture portion 15A.

Next, as shown in FIG. 7B, the auxiliary electrode 17A is formed on
the insulating film 15 throughout the substrate 11, and then is selectively
etched by, for example, lithography to be patterned in a predetermined

shape.
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light-emitting device 10G both made of the above-described materials with

the above-described thicknesses are formed so as to form the organic layer
16 of the organic light-emitting device 10G. Next, the mask 41 is shifted
again, and as shown in FIG. 9, as in the case of the organic layer 16 of the
organic light-emitting device 10R, the hole transport layer 164, the light-
emitting layer 16B and the electron transport layer 16C of the organic
light-emitting device 10B all of which are made of the above-described

materials with the above-described thicknesses are formed so as to form
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the organic layer 16 of the organic light-emitting device 10B. FIG. 9 shows
a state in which the aperture 41A of the mask 41 faces the organic layer 16
of the organic light-emitting device 10B.

After forming the organic layer 16 of each of the organic light-
emitting devices 10R, 10G and 10B, as shown in FIG. 10, the second
electrode 17 made of the above-described material with the above-described
thickness is formed throughout the substrate 11 by, for example, vapor
deposition. Thereby, the second electrode 17 is electrically connected to the
auxiliary electrode 17A which has already been formed and the trunk-
shaped auxiliary electrode (not shown) as a bus. Thus, the organic light-
emitting devices 10R, 10G and 10B shown in FIGs. 1 through 8 are formed.

Next, as shown in FIG. 11, the protective film 18 made of the above-
described material with the above-described thickness is formed on the
second electrode 17. Thereby, the drive panel 10 shown in FIG. 1 is formed.

Moreover, as shown in FIG. 12A, the sealing substrate 21 made of
the above-described material is coated with the material of the red filter
22R by spin coating or the like, and then the material of the red filter 22R
is patterned by photolithography, and is baked so as to form the red filter
22R. Next, as shown in FIG. 12B, as in the case of the red filter 22R, the
blue filter 22B and the green filter 22G are formed in order. Thereby, the
sealing panel 20 is formed.

After forming the sealing panel 20 and the drive panel 10, as shown
in FIG. 13, the adhesive layer 30 made of a thermosetting resin is formed

through coating on a side of the substrate 11 where the organic light-
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emitting devices 10R, 10G and 10B are formed. The coating may be carried
out through emitting the resin from a slit nozzle dispenser, or through roll
coating or screen printing. Next, as shown in FIG. 1, the drive panel 10
and the sealing panel 20 are bonded together with the adhesive layer 30 in
between. At this time, a surface of the sealing panel 20 where the color
filker 22 is formed preferably faces the drive panel 10. Moreover, it is
preferable to avoid air bubbles from entering into the adhesive layer 30.
After that, relative positioning between the color filter 22 of the sealing
panel 20 and the organic light-emitting devices 10R, 10G and 10B of the
drive panel 10 is aligned, then heat treatment is carried out at a
predetermined temperature for a predetermined time to cure the
thermosetting resin of the adhesive layer 80. Thereby, the display unit
shown in FIGs. 1 through 3 is completed.

In the display unit, when a predetermined voltage is applied
between the first electrode 14 and the second electrode 17, a current is
injected into the light-emitting layer 16B of the organic layer 16, and holes
and electrons are recombined to emit light mainly from an interface of the
light-emitting layer 16B on a side closer to the hole transport layer 16A.
The light is reflected several times between the first end portion P1 and the
second end portion P2, and then passes through the second electrode 17 to
be extracted. In the embodiment, the first electrode 14 has a structure in
which the adhesive layer 14A, the reflective layer 14B and the barrier layer
14C are laminated, so alteration of the reflective layer 14B can be

prevented by the barrier layer 14C, and the reflective layer 14B can be
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prevented from being separated from the planarizing layer 13 by the
adhesive layer 14A.

Thus, in the embodiment, the first electrode 14 has a structure in
which the adhesive layer 144, the reflective layer 14B and the barrier layer
14C are laminated, so separation or alteration of the reflective layer 14B
can be prevented, thereby the occurrence of a short circuit between the first
elecirode 14 and the second electrode 17 due to the alteration of the
reflective layer 14B can be prevented. Therefore, the embodiment is
specifically suitable when the reflective layer 14B is made of silver (Ag) or
an alloy including silver, and in the embodiment, defects in the display unit
can be reduced, and the life of the display unit can be extended.

Moreover, in the embodiment, after the adhesive layer 14A, the
reflective layer 14B and the barrier layer 14C are formed on the
planarizing layer 13 as a base layer, they are patterned in order from the
barrier layer 14C to form the first electrode 14, so silver or the alloy
including silver of the reflective layer 14B can be prevented from reacting
with oxygen or sulfur in air by the barrier layer 14C, and damage on the
reflective layer 14B during a manufacturing step after forming the
reflective layer 14B can be reduced. Further, the reflective layer 14B can
be prevented from being separated from the planarizing layer 13 by the
adhesive layer 14A, thereby an adverse effect on the reflective layer 14B by
air or a chemical solution entered into a separated portion of the reflective
layer 14B can be prevented.

[Second Embodiment]
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FIG. 14 shows a sectional view of a display unit according to a
second embodiment of the invention. The display unit is equivalent to the
display unit according to the first embodiment, except that instead of the
adhesive layer 14A of the first electrode 14, the display unit comprises an
adhesive layer-cum-auxiliary reflective film 14D which also has a function
as a auxiliary reflective film reflecting light generated in the light-emitting
layer 16B and passing through the reflective layer 14B. Therefore, like
components are denoted by like numerals as of the first embodiment and
will not be further explained.

The adhesive layer-cum-auxiliary reflective film 14D is preferabl;}
made of, for example, a metal, an electrically conductive oxide or a metal
compound including at least one kind selected from the group of metal
elements consisting of chromium (Cr), indium (In), tin (Sn), zinc (Zn),
cadmium (Cd), titanium (T, aluminum (Al), magnesium (Mg) and
molybdenum (Mo), because these materials have high electrical
conductivity, so a good electrical connection to the wiring 12B can be
established. Moreover, in terms of reflectance, they have small absorption
in a visible light range, so high effects as an auxiliary reflective film can be
obtained. Further, the adhesive layer-cum-auxiliary reflective film 14D
preferably has a reflectance of 50% or over, because higher effects can be
obtained. In the embodiment, the adhesive layer-cum-auxiliary reflective
film 14D is made of, for example, chromium (with a reflectance of

approximately 70% in a wavelength range of 400 nm to 500 nm, and
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approximately 66% in a wavelength range of 600 nm to 800 nm as a larger

wavelength causes a reduction in the reflectance).

As in the case of the adhesive layer 14A in the first embodiment,
the adhesive layer-cum-auxiliary reflective film 14D preferably has as large
a thickness as light does not pass therethrough. More specifically, when
the adhesive layer-cum-auxiliary reflective film 14D is made of chromium,
the thickness thereof is preferably within a range of 40 nm to 300 nm
inclusive, and more preferably within a range of 50 nm to 150 nm inclusive.

As in the case of the first embodiment, the reflective layer 14B is
preferably made of, for example, silver or an alloy including silver. The
reflective layer 14B preferably has, for example, a thickhess of 10 nm to
150 nm inclusive; Tt is because when the thickness is within the range, a
reflectance equivalent to that in the first embodiment can be obtained by a
synergistic effect with the adhesive layer-cum-auxiliary reflective film 14D.
Moreover, the thickness of the reflective layer 14B is more preferably
within a range of 10 nm to 100 nm inclusive. It is because when the
thickness of the reflective layer 14B is reduced, its surface roughness can
be reduced, thereby the thickness of the barrier layer 14C can be reduced to
further increase light extraction efficiency. Moreover, it is because when
the thickness of the reflective layer 14B is reduced, an increase in the
surface roughness due to crystallization of the reflective layer 14B by heat
processing during manufacturing can be reduced, thereby an increase in

defects of the barrier layer 14C due to the increased surface roughness of

the reflective layer 14B can be prevented more effectively.
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As in the case of the first embodiment, the barrier layer 14C is
preferably made of an inorganic transparent material, and more
specifically, the barrier layer 14C is preferably made of at least one kind
selected from the group consisting of a compound including indium (In), tin
(Sn) and oxygen (0) (ITO; indium tin oxide), a compound including indium
(In), zinc (Zn) and oxygen (0) (IZO; indium zinc oxide), tin oxide (SnOy),
zinc oxide (ZnO), cadmium oxide (CdO), titanium oxide (TiO2) and
chromium oxide (CrOz).

The barrier layer 14C preferably has, for example, a thickness of 1
nm to 50 nm inclusive, and more preferably 3 nm to 15 nm inclusive. It is
because in the embodiment, as described above, the thickness of the
reflective layer 14B can be reduced, so even if the thickness of the barrier
layer 14C is reduced to the above range, a function as a protective film can
be secured. Moreover, it is because when the thickness of the barrier layer
14C is reduced, a loss in light absorption can be reduced to further enhance
light extraction efficiency.

When the first electrode 14 has a structure in which the adhesive
layer-cum-auxiliary reflective film 14D, the reflective layer 14B and the
barrier layer 14C are laminated according to the embodiment, as described
above, the thickness of the reflective layer 14B can be thinner than that in
the first embodiment. In this case, reflected light h2 generated in an
interface between the reflective layer 14B and the barrier layer 14C is
smaller than that in the first embodiment, and reflected light hl generated

in an interface between the adhesive layer-cum-auxiliary reflective film
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14D and the reflective layer 14B is larger than that in the first embodiment.
Therefore, as shown in FIGs. 15 and 16, it can be considered that the first
end portion P1 includes an interface between the reflective layer 14B and
the barrier layer 14C and an interface between the adhesive layer-cum-
auxiliary reflective film 14D and the reflective layer 14B. Reflected light
h3 generated in an interface between the barrier layer 14C and the organic
layer 16 is as small as that in the first embodiment, so the barrier layer
14C is included in the resonant portion.

The display unit can be manufactured as in the case of the first
embodiment.

In the display unit, when a predetermined voltage is applied
between the first electrode 14 and the second electrode 17, a current is
injected into the light-emitting layer 16B of the organic layer 16, and holes
and electrons are recombined to emit light mainly from an interface of the
light-emitting layer 16B on a side closer to the hole transport layer 16A.
The light is reflected several times between the first end portion P1 and the
second end portion P2, and then passes through the second electrode 17 to
be extracted. In the embodiment, the first electrode 14 has a structure in
which the adhesive layer-cum-auxiliary reflective film 14D, the reflective
layer 14B and the barrier layer 14C are laminated, so light generated in
the light-emitting layer 16B and having passed through the barrier layer
14C and the reflective layer 14B is reflected by the adhesive layer-cum-
auxiliary reflective film 14D. Therefore, even if the reflective layer 14B has

a thinner thickness, high reflectance can be maintained.
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Thus, in the embodiment, the first electrode 14 has a structure in
which the adhesive layer-cum-auxiliary reflective film 14D, the reflective
layer 14B and the barrier layer 14C are laminated, so even if the reflective
layer 14B has a thinner thickness, a decline in the reflectance of the
reflective layer 14B can be prevented by the adhesive layer-cum-auxiliary
reflective film 14D to obtain high reflectance. Moreover, when the
thickness of the reflective layer 14B is reduced, the thickness of the barrier
layer 14C can be also reduced, thereby light extraction efficiency can be
improved.

[Examples]

Next, specific examples of the invention will be described below.
(Example 1)

As in the case of the second embodiment, the organic light-emitting
device was formed. At that time, the first electrode 14 had a structure in
which the adhesive layer-cum-auxiliary reflective film 14D made of
chromium with a thickness of 40 nm, the reflective layer 14B made of an
alloy including silver with a thickness of 36 nm, and the barrier layer 14C
made of ITO with a thickness of 7.5 nm were laminated. Moreover, the
resonant wavelength of the above-described resonator (peak wavelength of
the spectrum of light extracted from the second electrode 17) was set to 400
nm and 800 nm. In the obtained organic light-emitting device, the
reflectance of the first electrode 14 in both cases was determined. The

obtained results are shown in FIG. 17.
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As Reference Examples 1 through 5 relative to the example, as
shown in FIG. 18, a first electrode 114 which was equivalent to the
example except that the first electrode 114 included only a reflective layer
114B and a barrier layer 114C, and the adhesive layer-cum-auxiliary
reflective film was not included. At that time, the thickness of the
reflective layer 114B was 36 nm in Reference Example 1, 70 nm in
Reference Example 2, 90 nm in Reference Example 3, 110 nm in Reference
Example 4 and 150 nm in Reference Example 5. In Reference Examples 1
through 5, the reflectance of the first electrode 114 was determined. The
obtained results are shown in FIG. 19, and the results of Reference
Examples 1 and 5 are also shown in FIG. 17.

It was obvious from FIG. 19 that in Reference Examples 1 through
5 in which the adhesive layer-cum-auxiliary reflective film is not included,
the reflectance was decli‘ned according to a decrease in the thickness of the
reflective layer 114B in both cases of the resonant wavelengths of 800 nm
and 400 nm. Among them, in Reference Examples 1 through 3 in which
the thickness of the reflective layer 114B was 100 nm or less, a decline in
the reflectance specifically in the resonant wavelength of 400 nm was
pronounced. On the other hand, it was obvious from FIG. 17 that in the
example in which the adhesive layer-cum-auxiliary reflective film 14D was
included, compared to Reference Example 1 having the reflective layer
114B with the same thickness as that in the example, the reflectance was
improved in both cases of the resonant wavelengths of 800 nm and 400 nm.

Specifically in the resonant wavelength of 400 nm, the same reflectance as

% - 10 10 10F2310%! ()- | &0 10%&()-FLELO%& ()-_qdEDC
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that in Reference Example 5 in which the thickness of the reflective layer
114B was 150 nm could be obtained. In other words, it was found out that
when the first electrode 14 included the adhesive layer-cum-auxiliary
reflective film 14D, a decline in the reflectance due to a reduction in the
thickness of the reflective layer 14B can be offset, and characteristics can
be improved.

(Example 2)

The first electrode 14 was formed as in the case of Example 1,
except that the thickness of the adhesive layer 14A was 150 nm. The
reflectance thereof was determined, and the same results as those in
Example 1 were obtained. The obtained results are shown in FIG. 17.

Although the present invention is described referring to the
embodiments and the examples, the invention is not limited to the
embodiments and the examples, and is variously modified. For example,
the materials and the thicknesses of the layers, film forming methods, film
forming conditions and so on are not limited to those described in the
embodiments and the examples, and any other materials, any other
thicknesses, any other film forming methods and any other film forming
conditions may be applicable. For example, the adhesive layer 14A or the
adhesive layer-cum-auxiliary reflective film 14D can be formed by not only
sputtering, but also vapor deposition, CVD, MOCVD (metal organic
chemical vapor deposition), laser ablation, plating and the like. The
reflective layer 14B can be also formed by not only sputtering but also

vapor deposition, CVD, MOCVD, laser ablation, plating and the like.
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Moreover, for example, in the above embodiments and the above
examples, the case where the adhesive layer 14A or the adhesive layer-
cum-auxiliary reflective film 14D, the reflective layer 14B and the barrier
layer 14C are patterned by wet etching is described, they may be patterned
by dry etching.
Further, for example, in the embodiments and the examples, the
case where after the barrier layer 14C and the reflective layer 14B are
patterned, the adhesive layer 14A or the adhesive layer-cum-auxiliary
reflective film 14D is patterned is described; however, as shown in FIG.
20A, at first, only the barrier layer 14C is patterned, and then as shown in
FIG. 20B, the reflective layer 14B, and the adhesive layer 14A or the
adhesive layer-cum-auxiliary reflective film 14D may be patterned.
Further, the barrier layer 14C, the reflective layer 14B, and the adhesive
layer 14A or the adhesive layer-cum-auxiliary reflective film 14D may be
patterned one after another from the barrier layer 14C.
In addition, for example, in the second embodiment, the case where
the adhesive layer-cum-auxiliary reflective film 14D having functions as an
adhesive layer and an auxiliary reflective film is included is described;
however, a laminate structure in which an auxiliary reflective film and an
adhesive layer are laminated in this order from the planarizing layer 13 as
a base layer may be included.
Further, in the embodiments, the structures of the organic light-

emitting devices 10R, 10G and 10B are described in detail; however, each

of them does not necessarily include all layers such as the insulating film
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15, the auxiliary electrode 17A and the protective film 18, and each of them

may further include any other layer. Although the invention is applicable

to the case where the second electrode 17 is not a semi-transparent

electrode but a transparent electrode, and the second electrode 17 does not

have a resonator structure, the invention is to enhance the reflectance in

the first electrode 14, so in the case where an interface of the first electrode

14 on a side closer to the light-emitting layer 16B and an interface of the

second electrode 17 on a side closer to the light-emitting layer 16B are the

first end portion P1 and the second end portion P2 respectively, and the

organic layer 16 has ‘a resonator structure as a resonant portion, higher

effects can be obtained.

In addition, in the embodiments, the case where the invention is

applied to the organic light-emitting device or the display unit comprising

the organic light-emitting device is described; however, the invention is

applicable to any other display unit such as, for example, a liquid crystal

display panel. |

Obviously many modifications and variations of the present inventi
on are possible in the light of the above teachings. It is therefore to be und

erstood that within the scope of the appended claims the invention may be

practiced otherwise than as specifically described.
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CLAIMS

1. A light-emitting device, comprising a first electrode, a layer
including a light-emitting layer and a second electrode laminated in this
order on a substrate with a base layer in between, and extracting light
generated in the light-emitting layer from the second electrode,

wherein the first electrode includes:

an adhesive layer disposed in contact with the base layer;

a reflective layer disposed on the adhesive layer to reflect the light
generated in the light-emitting layer; and

a barrier layer disposed on the reflective layer to protect the

reflective layer.

2. A light-emitting device according to claim 1, wherein

the adhesive layer is made of a metal, an electrically conductive
oxide or a metal compound including at least one kind selected from the
group of metal elements consisting of chromium (Cr), indium (In), tin (Sn),
zine (Zn), cadmium (Cd), titanium (Ti), aluminum (Al), magnesium (Mg)

and molybdenum (Mo).

3. A light-emitting device according to claim 1, wherein

the reflective layer is made of silver (Ag) or an alloy including silver.

4. A light-emitting device according to claim 1, wherein
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the reflective layer is made of an alloy including silver (Ag) and at

least one kind selected from the group consisting of neodymium (Nd),

samarium (Sm), yttrium (Y), cerium (Ce), europium (Eu), gadolinium (Gd),

terbium (Tb), dysprosium (Dy), erbium (Er), ytterbium (YD), scandium (Sc),

ruthenium (Ru), copper (Cu) and gold (Au).

5. A light-emitting device according to claim 1, wherein
the reflective layer is made of an alloy including silver (Ag),

samarium (Sm) and copper (Cu).

6. A light-emitting device according to claim 1, wherein
* the reflective layer is made of an alloy including silver (Ag) as a
main component, 0.03 % by mass to 0.5 % by mass inclusive of samarium

(Sm) and 0.2 % by mass to 1.0 % by mass inclusive of copper (Cu).

7. A light-emitting device according to claim 1, wherein

the barrier layer is a light-transparent film made of a metal, an
oxide or a metal compound including at least one kind selected from the
group of metal elements consisting of indium (In), tin (Sn), zine (Zn),

cadmium (Cd), titanium (Ti), chromium (Cr), gallium (Ga) and aluminum

(AD.

8. A light-emitting device according to claim 1, wherein
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the barrier layer is made of at least one kind selected from the
group consisting of a compound including indium (In), tin (Sn) and oxygen
(0) (ITO), a compound including indium (In), zinc (Zn) and oxygen (O)
(IZ0), indium oxide (IngOg), tin oxide (SnOy), zinc oxide (Zn0O), cadmium
oxide (CdO), titanium oxide (TiO2), chromium oxide (CrOy), gallium nitride

(GaN), gallium oxide (Gaz20s) and aluminum oxide (AlzOs).

9. A light-emitting device according to claim 1, wherein
the thickness of the barrier layer is within a range of 1 nm to 50 nm

inclusive.

10. A light-emitting device according to claim 1, wherein

the base layer is a planarizing layer.

11. A light-emitting device according to claim 1, wherein

a layer including the light-emitting layer is an organic layer.

12. A light-emitting device according to claim 1, wherein
the adhesive layer also serves as an auxiliary reflective film
reflecting light gemerated in the light-emitting layer and having passed

through the reflective layer.

13. A light-emitting device according to claim 12, wherein
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the auxiliary reflective film is made of a metal, an electrically
conductive oxide, or a metal compound including at least one kind selected
from the group of metal elements consisting of chromium (Cr), indium (In),
tin (Sn), zinc (Zn), cadmium (Cd), titanium (Ti), aluminum (Al), magnesium

(Mg) and molybdenum (Mo).

14. A light-emitting device according to claim 12, wherein

the auxiliary reflective film has a reflectance of 50% or over.

15. A method of manufacturing a light-emitting device, the light-
emitting device comprising a first electrode, a layer including a light-
emitting layer and a second electrode laminated in order on a substrate
with a base layer in between, the method comprising the steps of:

forming an adhesive layer on the base layer;

forming a reflective layer reflecting light generated in the light-
emitting layer on the adhesive layer;

forming a barrier layer protecting the reflective layer on the
reflective layer;

forming the first electrode through patterning the barrier layer, the
reflective layer and the adhesive layer in order from the barrier layer;

forming the layer including the light-emitting layer on the first
electrode; and

forming the second electrode on the layer including the light-

emitting layer.
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16. A method of manufacturing a light-emitting device according to
claim 15, wherein
in the step of forming the first electrode, after the barrier layer and

the reflective layer are patterned, the adhesive layer is patterned.

17. A method of manufacturing a light-emitting device according to
claim 15, wherein
in the step of forming the first electrode, after the barrier layer is

patterned, the reflective layer and the adhesive layer are patterned.

18. A method of manufacturing a light-emitting device according to
claim 15, wherein

in the step of forming the first electrodé, the barrier layer, the
reflective layer and the adhesive layer are patterned one by one from the

barrier layer.

19. A method of manufacturing a light-emitting device according to
claim 15, wherein

the adhesive layer is made of a metal, an electrically conductive
oxide or a metal compound including at least one kind selected from the
group of metal elements consisting of chromium (Cr), indium (In), tin (Sn),
zinc (Zn), cadmium (Cd), titanium (Ti), aluminum (Al), magnesium (Mg)

and molybdenum (Mo).
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20. A method of manufacturing a light-emitting device according to
claim 15, wherein

the reflective layer is made of silver (Ag) or an alloy including silver.

21. A method of manufacturing a light-emitting device according to

! claim 16, wherein
" the reflective layer is made of an alloy including silver (Ag) and at
least one kind selected from the group consisting of neodymium (Nd),
samarium (Sm), yttrium (Y), cerium (Ce), europium (Eu), gadolinium (Gd),
terbium (Th), dysprosium (Dy), erbium (Er), ytterbium (Yb), scandium (Sc),

ruthenium (Ru), copper (Cu) and gold (Au).

22. A method of manufacturing a light-emitting device according to
claim 15, wherein
the reflective layer is made of an alloy including silver (Ag),

samarium (Sm) and copper (Cuw).

23. A method of manufacturing a light-emitting device according to
claim 15, wherein

the reflective layer is made of an alloy including silver (Ag) as a
main component, 0.03 % by mass to 0.5 % by mass inclusive of samarium

(Sm) and 0.2 % by mass to 1.0 % by mass inclusive of copper (Cuw).
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24. A method of manufacturing a light-emitting device according to
claim 15, wherein
the barrier layer is a light-transparent film made of a metal, an
oxide or a metal compound including at least one kind selected from the
group of metal elements consisting of indium (In), tin (Sn), zinc (Zn),

cadmium (Cd), titanium (Ti), chromium (Cr), gallium (Ga) and aluminum -

(AD).

25. A method of manufacturing a light-emitting device according to
claim 15, wherein

the barrier layer is made of at least one kind selected from the
group consisting of a compound including indium (In), tin (Sn) and oxygen
(0) (ITO), a compound including indium (In), zinc (Zn) and oxygen (O)
(IZO), indium oxide (In20g), tin oxide (SnOy), zinc oxide (ZnO), cadmium
oxide (CdO), titanium oxide (TiO2), chromium oxide (CrOg), gallium nitride

(GaN), gallium oxide (Ga20s) and aluminum oxide (AlOs).

26. A method of manufacturing a light-emitting device according to
claim 15, wherein
the thickness of the barrier layer is within a range of 1 nm to 50 nm

inclusive.

27. A method of manufacturing a light-emitting device according to

claim 15, wherein
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as the layer including the light-emitting layer, an organic layer is

formed.

28. A display unit, comprising:

a light-emitting device comprising a first electrode, a layer
including a light-emitting layer and a second electrode laminated in order
on a substrate with a base layer in between, and extracting light generated
in the light-emitting layer from the second electrode,

wherein the first electrode includes:

an adhesive layer disposed in contact with the base layer;

a reflective layer disposed on the adhesive layer to reflect the light
generated in the light-emitting layer; and

a barrier layer disposed on the reflective layer to protect the

reflective layer.

29. A display unit according to claim 28, wherein

the layer including the light-emitting layer is an organic layer.



