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ORGANI C ELECTROLUM NESCENCE DEVI CE AND METHOD OF
PRODUCTI ON OF SAME The present invention relates to an

wongsnzeel ectr ol um nescence (EL) device and apraetisems/ 027590

of production of the sane. Background An organic EL
device is a self light emtting device and therefore
does not require a light source. It has a hig

| urREINe Eaa@rmwcaw@awwéﬁDMEtﬂﬂD&&PeI@UgﬁtPN OF SAME
reduct ipn, of ent/\%'v&lﬁtonr zgés s 3{110 ghhic Q%étr(ﬁuﬂﬂ-ﬁgﬁexflc% EJ device and a
response% eed conpare t I|-IC1UI crystal and is
swddmfptddudioemlf&wsmge novi ng pictures, so is

prom sing as a display to take the place of |iquid

crystal devices. Usually, an organic EL device, as

shown in FIG 1, is structBidgréinda gl ass substrate 11

on which a fi rst el ectrode 12 and second dotrp %‘% dflo
sandwi & oaganierds deyicalis 4 wlfdiehhenitingdeyiesp ﬁ%ﬂr‘ﬁt gequire
Mgy £ %H s%luic(a fgstd rlﬂ%rg BmidaARSRA thati@%eE dut BorPb¥dhidRdeBs and reduction

tramsport layer One device forns one@gl xel of a
dio$ pleijtt. Pantker, it has agursh fater msg@mr: epeedl cofararedeithnligard gpstal and is

electric £
1256 Sy RO MRl B PR o
féﬁmtdﬂﬁtd‘lu&ﬁtdsonal | ayer from t he second el ectrode 15
holes are injected fromthe first electrod
t he el &svallyngn FEMIGEY €91¢% Wﬁé“%@} den EFuguee “E‘i%t S
1 %ubsiARt 1 e witlieffidkd d@tro@NES M sbe%n@ eRvesdead sirfdwlidhghunctional
energy. Organic EL devices e roughly divided. into
pahyenid camprispésf aardgagivandterin K%wpec trw@@rt ek dgls cnsport
:‘ML}%YE:]C{- :1% g}::lg E 1cqurn{sl?>%e a(Eh E[E)Fﬁéill 18 siked o?ééﬁlctﬂedevme,

YErs. e type organic
dewiica@s eteaelcffraralat ap?plhadl bdtwgmlrthc ﬁtsaq:tma)tie §2 gfd sorcgléwieetrode 15 and

thin filns, provide of . the functi

c W%ﬁcggnq aﬁ? g}éqc egﬁnto gﬁg‘ o?qﬁl iaﬁ(grpfé?r{l ?he gﬁ(a)nfl ef% od(é%r%]S §1rstd Iéoles are
OrinfRbRY FriRdneMids bl BV & PLj tiRfeldchemamt tolet te@ditﬁblﬁdi ® ges&ake photons
A conventional bottom emn ssion t gpe organic EL fl at

palfe Thatiis pleetyicdl sneyexnis capveyediodight@§ @y t he fol | owi ng

steps. d:r £n§{ EL e&%eg'rrﬂ 'b% %u%%lgtdf\@&?lﬂ%%efynﬁh@%E.@Qﬁ%mall
(first rodes) ar In patterns

c Qﬁble&ﬂmtyﬁesng ad:oordahr@ vprbdbr: typest offheceteanis mirpads pwdiferithhs

on_ the Iass ra For form tr
O b o e, T R e UL B R L IRRRNS D,
of jafnbifited bﬂ&f«;raxﬁwﬁt filads@rdydedvethume af the purtctiensi o ghargs injedtion,

then is patterned b
charge trarlcl)sport and light 331/111ss1on or provided with several of these functions are used.

A conventional bottom emission type organic EL flat panel display is generally
produced by the following steps. First, a plurality of transparent electrodes (first
electrodes) are formed in patterns corresponding to the pixels at predetermined positions
on the glass substrate. For forming the transparent electrodes, a film is formed over the
entire surface of the glass substrate by the usual sputtering method, then is patterned by
photolithography. Next, functional layers are formed in corresponding patterns on the
transparent electrode patterns. Next, back electrodes (second electrodes) are formed on the

functional layers. For forming the patterns of the functional layers and the back electrodes,
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phot ol i t hography. Next, functional |ayers are forned
in correspondi ng patterns on the transparent el ectrode
woabdiemsény7 Next, back el ectrodes (second el ect POUAS2005/027590
are formed on the functional |ayers. For form ng the
patterns of the functional |ayers and the back
el ectrodes, an extrenely high positional precision is
an BRfEhdl @ Bighlgositiohal pre@sion {stkqyird. Ppiuntil hewe,inkjeo gyinaechnology
vacuum evapor ation technol ogy usi ng nmasks have_ mainly
andyeasHURSYAPGTARioN ehniesst yrngyatske have mayly brengsebior ﬁ%.rﬁang the
a¢§ recent years, it has been proposed to use the | aser
PaT st er method to pattern the functional |ayers and

t he Oaakkodkekindp ez can @e@ﬁ Qﬁhﬂ@%ea{ p@posedih usethie d@sr transfer
This laser transfer nmethod is a ty

f d

mefHiodHie Qﬂfé‘?m;?heaﬁlﬁcﬁl@aél%féﬂs o s ek Seeiradss 2pd afpdiugs organic EL
R _

aefE S840 BTG oRAL 49 R Gk 4 gl bt o

traﬁﬁ'é’z&if&aﬁoﬁ thin flind @6 pﬁfl@l‘ﬂmdibrg@nb fiaak). Irhhs beedsused\for forming
general transfer process using the | aser transfer
colp il of HGwH ewisalhcr @ fopproTiea bladimaRiesf or et hod

SO TATR pEAF Ao bRt o 2

las610dRIsFep RebtiRfd @®niR&es dsdng @sﬂﬁam &Eﬁb@éﬂmbetﬁl@ﬁa&m@ﬂle@a "donor
| ayer 22, an internediate |ayer 23, and a transfer

shely drtypisalstomek sepet 20 isrampeiseief A Tase2 1, phofothpegakgpvpgrsion

this d
o eSO 1B 2 SRR RSB A, B8 s HAR A o 200
NozMBEY, tRik Qorér A& 20ABERMed @B olaas Qibstrh@ bl oBfer bisbstrate 25, the

i rradiated at gﬁedetern1ned regi ons of the

trapsfert loydr@dreall subsinaés 23 on bpadeds thep laser kgl wa may*ra{dreéed at

rrows (FI G 2( Inth| case, the ot o
oridsfeaned srpu s phorfiomid SRREer BRe sy e B s grovs
(FIQ}" 9&]9)3 TnhisR8sed, iHeAHoRHBGmaL&In9BSion Thyes 2D %@ﬁve@@@ﬁ@ﬁgﬂt ®nergy to
ed to thé transfer |ayer 24 t hrough the
heatrehengmm tmtlﬂ"adlagedrreganqo Thisdwet angrayhie syppbicd tdbe irmhsfer layer 24
% slon 0 i nvad e transfer |ayer. 24
thigpeh e otaseo byt - Rt S e Sy osrhp Sia) oS 1oy 22 0
m\yﬂiqg 'ﬂ‘h RRlkfef 'fb?/%lgi'él f ﬂﬁ§ §asbttﬁe ?rﬂﬁéférq@’er 24henstun, IYedQ)frlth heat
eat energy I's limted he parts near
eneérigl ackiosd Memﬁquo’ﬂlse supplyeof] rt]mhflat enerfyeistlingitesifte thd WEmeamthe

I d G.2(0) h h
mlﬁfiﬁt@g ;egﬁ%k 8 r@swit i (eepplat l(éyzze’r‘* lgﬁé%eaﬁxﬁ Ee%%fﬁ@!iga%@g} Further,
thd ﬁea&é&ﬁﬁﬂ? @ﬁé\gg tﬁ% Euﬁs&%‘z‘s e/t RS dRbE sifert isthié éé?&eoff from the

certain patterns correspon
subd’ﬂﬁtepﬁi ey idgge tompordite? 1 with oértetlﬂnpattmmorfdsgdmdu%to the patterns

separate fromthe internedi ate | ayer 23 and ar %
of W&Wm@rqfé@e lagertlight 30, peperaig féOIPFth@ntez(nBsh)ate layer 23 and are

transferred to the substrate (FIG. 2(D)).

Summary
When using organic EL devices to produce a flat panel display, first, in general, a
glass substrate is provided with electrodes, insulators, device drive transistors, electrical
interconnects, pixel isolation layers, and other electrical or electronic parts or members.

The functional layers are usually formed in a form coated on these parts or members.
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Summary When using organi c EL devices to produce a
flat panel display, first, in general, a gl ass
weubsitsede i s provided with el ectrodes, insul aPOTAIS2005/027590
device drive transistors, electrical interconnects,
pi xel isolation |ayers, and other electrical or
electronic parts or nmenmbers. The functional |ayers are
Théé% ahd ¥ hehp&4E oftBn forhfeMeCdapeRbnAhe Flagsfibp@dte,Soahe functional
ers. These parts or nenbers often formrelief
laysh apearsquiredith folipvadeserebisf s&:ape.s anéwoméh? nﬁ&& PrgRgmbers.

| ayers are,r |re tof .
covBPopfie phra B e fen SRR LB Tt P SR e

usuaBY § ‘ﬁﬁn 9bo ﬁﬂpér' solmt %ﬁé—hh@erfoy ﬂﬁn@&ﬁﬁi&hps@hgtﬂxaﬁ iter@® AMmeaterials, so
usually a thin 100 nmor so and are inferior in

if uving lsnaboak laser eangfan mathadeasiikis dor trapster faths pags of membprsgthe

I

and &¥ %greQ@\lﬁ 116l daké epdrhnsfardf tolol AN gtct Rewheh itief 1asdiapaster
on the substrate and easily break. In the case_ of

methode$ beencipplied rthe past,eqnsceéh@trans&rmew qorprisgd ef a polymeric
ma}éq%]g{]?rl;a:@n%%sg?gﬁg\%? 13&1%, elg‘rlgggcs q56t g@:‘ %ﬁ;ﬁ:rop rmag%ty to relief
Fiofnt &nd %Bﬁl%n@fdo%%yﬁ‘i@ mm the nmechani cal

ren t and con%ormam [Tty to relief shapes are
suf D‘ue iiethis ot ésefupetixviablagers beavate sitel oEcorDaeiration of stress at

thecsoRi 6ok 2 BioBt OB UHCSLSHE RILCAREGIeBH. 1B BP L o¥iions
prog&tﬁﬁf?l,%hﬂgﬁég tﬁl}&ﬂ)glaf% ér% YretfuB 3 eh‘fbg@%@ﬂt%}gc%des"\ﬁﬁn

roj ections uncti ona rs are due to

trahdparent elospralcs Ml Bbania oghossd 4t tie Hroleengpais efitheefupctianatllegers. As
w || becone exposed at_the broken arts

a rmﬁcfthoancaxcuﬂwélﬂ @mlﬂa thechagk plecty 5 prvid f‘&ﬁt[ﬂ&e Rckand the
oo R R BR TG PR 0 e e Beck e

uséfofa Hﬁ;ph? plahdl, thpy wiliBeconteer chave @Hsghﬂng dafeed ahdmpoer quality of
di spl ay panel, they will becone a cause of |ighting
thendispdeyt eanghd poor quallty of the display pane

The\r}?lgﬁeg Iheg?ﬂ, Slzxpe £ ﬁ%gate 18% ?th@ réxyls?io{? Bf El’f’Brgtaﬁ% EL

pro Vi Cce reven

de*%@ %?%Q@Veﬁﬁné‘bﬁeh!l{wg% lo® B Eindtion#na Vb}’ﬂ a @fdjbc&ﬁihl i gllssa;ubstrate
gl ass substrate and to a nethod of productjon of such

anditp omgthodof Er_oddemrcef sugh an pegsaic Bly davigedty aasadepnsiepmethod.
sol

i nv\ellﬁtﬁogvr? tﬁ? ] Vg pr‘rcgoqf)lp%\ﬂc%og fr:lgrﬁcg ng)rés%ntt ﬂserﬁfo?lsﬁx%l:e is provided

an%ﬁ'ga‘iﬁcr &&dﬂf@lﬁﬁﬁ@%ﬁ@e SRYdcIR VNG i siBstAtS o e hichtaefinelvdiiods is
rst electrode is

provided on the surface and including at least one projection, a functional layer provided
so as to cover the projection, and a second electrode formed on that functional layer, the
organic electroluminescence device characterized in that a cross-sectional contour of an

end of a surface of the projection contacting the functional layer is a shape shown by the

following equation:

h

y R S ——
x

1+ exp(— —)
»
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provided on the surface and including at |east one

projection, a functional |ayer provided so as to cover
woheospedoect i on, and a second el ectrode for nmedPowuSk@s/027590

functional |ayer, the organic el ectrol um nescence

devi ce characterized in that a cross-sectional contour

of an end of a surface of the projection contacting

t hewhuRfd, ha9amakayen hefpha(rBh)agehsrojuotisry frbeits aisé,onmis g
equation: hwherein, h is a maxinmm heig of the

disipnes @en)iinie horigentek direstierhawing as ifs Qrigin BW@@S'%WH)WWF K2, yisa

o G L LR PEERR A, 85 4 e ggaioms

smEbthessk io® mleroésfkectRm@l spé)and tl@eﬂ@belfﬁmmta satiudies ited fotlowing
showi ng a snoot hness of the cross-sectional shape) and
relatw@ coefficient r satisfies the follow ng rel ation:

%)28@}#??g)omherel n, k=t/h and t is a thickness (nm

i onal Iayer Furt her, according to the

pr esBtein, R-0RLhODis 4 thitkBeds §nrpy ofMthe échctiondigani ¢
el ectrol um nescence device having a transparent
sub&urthareaccardingiodhapeaent &PEaton r@ﬁrpaﬁ@éad #hOtepRic

r ar ent . i
orcbBUEATRE ke SNPLRAT: o Ralleh! BB, WPlnoo B ERe ronscd
on @1k thBpArtitGubadd, al fay@ionall1ager @‘dﬁ@r&ﬂldh the transparent electrode, and a
el ectrol um nescence devi ce characteri zed in that a

backr desirode ferimed #in the Amstipnaddaysh thawrswic g egfm PRReseRICE §gvice

{
ond R M R 5O SR AR R U R DB B BB
ele@trbée &)n%ﬁhgﬂfé‘ Higdtphb] 16eis Qﬁhdpb ghdwbp Eh%rfﬁnéwmg equatlon
electrode fromits base, X is di stance (nnm) in a

hori zont al dlrectlon _havinfyg as |ts origin the position
where y=h/2, y is a d‘st in a thickness
direction of the trans ’ﬁ{ragrectrode and r is a
coefficient show ng a snootth delss of the

f L g%%gfﬁ‘?ﬁ b9 Q%a AR A gn.rgggfot&é’ %glgs'gﬁi\'lﬁmle&r&ﬁtﬂcﬁﬁ it€ Base, x

oW ng re at'i on: erein, k=t/
is @flidtahcd Gnd ih hihokpessl c(lfwiloroﬁavtuli@asﬁwrﬁ'tglmﬂﬁlpolsmybﬂrwhere y=h/2,y

lsFurther according to the present |nven5|on gre IS
peisianerdm imatthiskness direction of the transparent e ectrode, and r is a coefficient
showing a smoothness of the cross-sectional shape) and the coefficient r satisfies the
following relation:

r>-2000k+1550

wherein, k=t/h and t is a thickness (nm) of the functional layer.

Further, according to the present invention, there is provided a method of
producing the above organic electroluminescence device, the method of producing an
organic electroluminescence device characterized by bringing into contact with the surface
of a projection side of a substrate provided with a first electrode on its surface and
including at least one projection a transfer layer of a donor sheet comprised of a base and a
photothermal conversion layer and transfer layer formed successively on it, irradiatiné
laser light from the base side of the donor sheet to heat the transfer layer, and transferring

it on the projection, wherein a cross-sectional contour of an end of a surface of the

projection contacting the functional layer is a shape shown by the following equation:

A-
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produci ng the above organic el ectrol um nescence
devi ce, the nethod of producing an organic

wehewtisednnm nescence device characterized by bPCHgiS2®s/027590
into contact with the surface of a projection side of
a substrate provided with a first electrode on its
surface and including at | east one projection a
transfer |layer of a donorisheet conprised of a base
and a phot ot her mal Jconversiopyl ayer and transfer |ayer
formed successively orh+iet<p(;—'rfa)adi ating laser |ight
fromthe base side of the Wohor sheet to heat the

0B S B0 ARG BOE D8 ¥ e iR
disihde @RS 1195 hbASor1QiiR6H drOvE R HsaGlorigeh the@obitios tWhereay=h/2, y is a
l'ayer I's a shape shown by the follow ng ) _
distenea(nim) i attgclaioss dinection af Paepreractidne reghk is @rpepiiisiont phowing a
roj ectj f it 4 ' ' . ' :
s BRPASER BB P TR RIG0 Al 4T et SRY SR iR ig
rela\gfaﬁfe y=h/2, y is a distance (nm in a thickness

Irection of the projection, and r is a coefficient
showmi-2P0k+$5Ebt hness of the cross-sectional shape) and

th fficjent,r.satisfies th | owi lation:
S st kokB Mg bis RS P b Tt b e g
of ffyendrUebiadnab thﬁt%gent FHEAS, theRSBYrENiBE 4 Mettdd of

present 1 nvention, ere is provided a net hod of _
propucidg tierapov  ergabioretecto paninescerice clevige.the metodrd producing an

I
tral%?;%ﬁpﬂb%’ﬁte%r;ﬁ%ﬁﬂgqq{% QRtaRt &R RKPREBDS 0SB Hahddafent electrode

Inging rnto ntact wth the surface of the
sidé baths gabstnte eiransferdaler of aldormfr shérd compssadatfa base s f er

| ayer of a donor sheet co ised of a base and a. .. .
phqip e éPWéﬁrSle’_é HAVET @darﬁnﬁfé%yera-%anﬁ gwg?sg}vefya%ﬁ, irradiating
forri
AR BB R0 oo it RS apetyl st
it dnrtAOSftefratepyBEreincdossrseoisdrat comouridf anend béa swiise oithe,
wherein a cross-sectional contouyr of an end. o

f )
tranapefeat elegfoderrontacting the UaRTCREE 1§ & 8lPe SHO%R Py H&afPH%Wlng

transfer |layer is a shape shown by the follow ng
eq‘i‘sa(ﬁlﬂgti on: h 1+ecp - ) wherein, h is a maxi num hei ght
(nm of the transparent eljpectrode fromits base, x

y = —
X

1+ exp(— —)
-

wherein, h is a maximum height (nm) of the transparent electrode from its base, x
is a distance (nm) in a horizontal direction having as its origin the position where y=h/2, y
is a distance (nm) in a thickness direction of the transparent electrode, and ris a coefficient
showing a smoothness of the cross-sectional shape) and the coefficient r satisfies the
following relation:

r>-2000k+1550

wherein, k=t/h and t is a thickness (nm) of the functional layer.

In the organic EL device of the present invention, by applying the functional layer

as a transfer layer by the laser transfer method, it is possible to produce a pixel pattern ofa
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is a distance (nm) in a horizontal direction having as

its origin the position where y=h/2, y is a distance
woOnnje/369a t hi ckness direction of the transpar ear/US2005/027590

el ectrode, and r is a coefficient showi ng a snoot hness

of the cross-sectional shape) and the coefficient r

satisfies the followi ng relation: r>-2000k+1550

h1gIY\ﬁ%El‘§ioﬁ,or%arﬁé B adict with a&nglhp@iiﬂitﬁﬁlspl(enm”)onoﬂatlheiy eas1ly and
functional layer. In the organic EL device of

pospbbée rensteReo pGHDStIg(E laelpdlgag mejied leapes A dirchigas! 1%&9 gfithgut
r.an ﬁ e[( | ayer by the | aser transfer nethod, it is
Ca“f&B%éi% %o produce a pixel pattern of ahigh precision

organi ¢ EL device with a high positional precision

relatively easi| Brividhepasstidd ¢f the Dimwinggser ont o a

substrate including relief shapes_.a fupctional a(}/er .

i tmtl it 8 SE1eF L £TsE SBAtORAL VIEY PbiHe SR REYBHAIbR Bfomy Fional
or ? £lG 1 is a schematic cross-sectional view of

g?ﬁ% onfiguration of a conventional organic EL device.

FI QFI(Q 2ii§ a aclplgicREdse-sedtivas-der bf epedcess efitranifenof an image

process of transfer of .an_i mage attern to an i mage
Pat’iegb@l apiimgeeEsPPivEng devipe i g daser KR Mt hod. FIG 3 is

of Sg@’egag a%c %1‘% SRELLAN ? \ééﬁ\gf ﬁfe doR& &%ﬂf)ﬁ Sf‘&%ﬂé%c EL

evice o e present nventlon
dev{lcdcg@ep@gk@ﬁaweﬁn@ﬁ oss-sectional view of the contour
structure of an end of a transparent el ectrode. EIG és
| s EICs drie rachamaticosassseetionahaew of #ig coptaup giructure of an end of a

; tgelsi Cgt |don of a donor sheet. FIG 6 is a schematic
rarbs%rgg &¢t%%mnal view of a process of production of an

or gat. G iEk seiRMAR dYsstisbeidnabew tof dsdonfignmatibodf @fiondreheet.
present invention. FIG 7 is a schematic

cr oBES. éeletalsglnmlatm csossorctionel vewfof gpreaesoef Rypdygtion of an organic

h e on. FIG 8 is
ELé{ gleﬁ Vr'g% éseé %@8@11 gﬁg h63’§‘£e%vntjol¥w§ﬂ1tghconf i guration
of aG.ore @%bﬁen%md&yss%%ctm‘nat View Rt Eiscdtin fiigieeioh b ofghfiic EL
9 is a graph of the results of exanples and

devicnpidhapiesentexeempbes of the

FIG. 8 is a schematic cross-sectional view of the configuration of an organic EL
device of the present invention.
FIG. 9 is a graph of the results of examples and comparative examples of the

present invention.

Detailed Description

Below, the present invention will be explained with reference to the drawings. FIG.
3 is a cross-sectional view of an embodiment of an organic EL device of the present
invention. As shown in FIG. 3, the organic EL device 30 of the present invention includes
a transparent substrate 31, a transparent electrode 32 arranged on the transparent substrate
31, a functional layer 33 formed on the transparent electrode 32, and a back electrode 34
formed on the functional layer 33.

The transparent substrate 31 is a support and also functions ‘as a surface for taking

out light. Therefore, this transparent substrate 31 is selected considering the light

-6-
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present invention. Detailed Description Below the

present invention will be explained with reference to
woheostBsear ngs. FIG 3 is a cross-sectional vi eRCOUS205/027590

enbodi ment of an organic EL device of the present

i nvention. As shown in FIG 3, the organic EL device

30 of the present invention includes a transparent
trarﬁt?i’t%xh% g}cg)el?tijes afid hEARBRALEBlc. AL BflhA6E1DE (R ﬂiﬁﬁgﬁ@n@ﬁb strate

arent substrate 31, a functional Xer 33

31, fffxr axechpt) gtahfe ttanspasqh pstic, slcettay bdeneaionesh hufa Useelts superiority
el ectrode 34

. n functional |ayer 33. The
mbc%h‘i‘?%‘ﬁ@?@nf“%ﬁrﬁgt}m@?go?fﬁ%ssa support and al so
fungt %H%r}ﬁat@ﬁal%f MY AEEarb AT eldcBbtN 2, ahdink @hbdxide (ITO), a complex
Therefore, this transparent substrate 3 1 is sel ected

oxidensindem wgde hued ng xtde SN etei may be mp@'frl(meés%ﬂ@ nekgiown, the
of .the. t r

surgalgg glf %hlgt ng@renr‘t §pos ir%‘grﬁgalg sora?tl %s fop}a%%%/g P &glg ttransparent

eleﬁ dite BQaUutté‘f‘sor%rglOQ B HihePikulHee coiBprided oF R @lecBIdally ideft material,
eat reésistance, is preferabl e to use glass. As the

a devitedivd trmsmtdwompaa@bzfraelnw tempereiuoeigolgsilicomeyi low ternperature

Grphas fiigns) He@rical Rganatfsh B bR Ao 5 Ford of iner
me@%a?éffai %gog{erg@&tﬁlggnspar ent substrate 31 is

soneti n8s forned wth not only the transparent
el eThe ﬁdmh&i‘a,l ldyat 3hi&§3damr eShl@lrxgrth@fumehomSﬁdtaamﬂﬁmg the

conpri s of an [ 1) t t dev
clogirapgng haes ER BT @%%Hl o5 erRﬁP”?%fﬁ&'éP%’lPH}l S5 as to

ge&?itg ?l?ﬁ %lﬁrﬁoﬁflal by RRBPET AbMER tf’aﬂ%&hﬁyér aiﬁ'Hoi%ot@ansport layer.

I nterconnects nade f gold, silver,
The eleptesn tratspam tdyeefacitivited thewjectioal of ekntions grarmovement of them to
structures. The functional |ayer 33.is. a

hecsonil VTG ISR IO R Falhdp BPETIAg P ing e pgment
of glgs E)Othg §atﬂ§cpaﬁ TRk E%Cﬁ‘&?ﬁiaﬂsgoﬁ 'izg@f'fs Q?Fév%aﬂﬁ)‘fé £RRe@Rdm

as to gene t "and normal |y
tné(%b&&@@?q@ﬁblﬁieﬁ@ﬁrﬁﬁmnt (A parothdr aystal chaldterwlnqaounds The hole
transport |ayer. The el ectron transport

trasport Iyeafasilitaies hplsjiniestionpndrmeyegent %mae%?ﬁa 8 thogAthads, Thag hole

themto th
oo i0By BREIRs At T NI R PBRLLATRRE
dlmﬁhﬁseﬂzmlh@@rm&@ﬂ&heﬂmmmmea ransport |ayer is
for  exanple forned from

t ri Jihe bhyettexyejwiesinthe r@éeﬁﬁm FrRRAPOTLARNYY 2t hele fensnest layer forms a
e RRRURSS B ST At g proin
zohD6r EAtNRARIecTBAs. Woh&h the electron transport layer is ALQ, the organic EL
device emits a blue-green color. By using different materials and dopants in the electron
transport layer and hole transport layer, it is possible to emit various colors.

As the material of the back electrode 34, for example, Mg, Al, Li, and other metals
may be mentioned. Further, while not shown, it is also possible to provide a protective
layer on the back electrode 34. By providing the protective layer, deterioration, damage,
peeling, etc. of the back electrode 34 and functional layer 33 can be prevented. As the
material constituting the protective layer, an epoxy resin, acryl resin, liquid glass, etc. may

be mentioned.
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transport layer is for exanple formed from

N, N - bi s(3-net hyl phenyl)-N, N - di phenyl benzi di ne (TPD)
wonromnaé2eer di am ne derivative. The boundary beCTasz05/027590

the electron transport |ayer and hole transport |ayer

forns a barrier preventing novenent of holes and

el ectrons. Due to this, it fornms a reconbining zone of

hol pige t@mtn@ds%@ftﬂmgam&/\ﬂmevi@e iegepetatign thinams pcﬁ abodt agenm.
is ALQ the organic EL device emts a bl ue-g

Whenkend 8§the siangparint tleeteerie qontastingihs famf@oaédm D sl oross-
sec&éﬂe %léag)gbtﬁ‘lg ?{ﬂ%%gﬁltla lla%ﬁ]edto %a?{ attri palrt"i’é{ﬁzfré‘rvhél} using

I OuUS col ors. mat er |

the tlat%@r Pafsker @htkdd RARNIRr tlfe@ﬁncﬁiéﬁﬁiﬂlhﬁr tdvthe tﬁlnspalte:nt e&mﬁode stress
other nmetals may be nentioned. Further, while

constrgvates at e sharpasnd of fedenpiasent @1@9’9{@@ apd the B?%tt%]éft}’ﬂf greakage of

el YTl PR R, 15 o PipRBil By heun o

trar%faar‘éﬂ@el&ﬁfdﬁe @A ESiia R d8thIfe AMdtidni Cdyeon ahobta)shaipe?:ﬁ/hemn
prevented. As the material constitutin

tralpsrf@neg thean¢tiopel layerbydholeserteapisr mgihog) the %@}Cﬁomﬂ Igyigr dollows

oS e B R AR Pk s

pre(}gﬂte&/\hen an end of the transparent el ectrode
contacting the functional |ayer has a sharp

cr o§e sla@tttlz@ rﬁhﬁ smmlpmiss phide fughenarasb alecﬂr%%ﬁeﬁo 3540 preypitdreakage

d t
or b SBREBb T B B B B B OB s g
eleétg odel %ytaﬁ %ﬂﬁrﬁ@ F&es nﬁ‘érsgaob@@I&Fmtlﬁ@zfsﬁre@cm@ﬁagm(ms‘ofahe @ep
of the transparent electrode and the

dlffwaﬁeaboﬂ vhe yrandpateneelkeigmleofit thh erds&ﬁmtnonﬂa:ontoaweby thg following
hi gh. Therefore, in the present invention, by meking
equtioBkl): of t he transparent electrode in contact with
the functional |ayer a smgpth shape, when transferring

t he functi onal Iayey—by—ﬂmer transfer nmethod, the
functional |ayer foll owsetshe shape of the end of t he
transparent el ectrode and age of the functi onal

| ayer is prevented. To_ quantjze the snobothness of th

tr amépmlledtls elnesimucheight fum) of the Borspercst dgxnge fpm ttﬁéase x
is %algt%tgéeo@fn) 4 aéﬁog?or{tél dﬁl'regt\é/l ik ﬁz?)’ 125 35 t{fsed’n&ggﬂ%?)%sﬁ%ﬂ%fe y=h/2,y
is 4 &%&ﬁcﬂnﬁQQﬁ G IRCk A Mrectidh @F tHetthnbtgel @ldgtibde, Ghd r &f a coefﬁ01ent

the ste ifferences of the transparent el-ectrode,
shaviag carsnwﬂsﬁw ofshatrososactiona shape),sad petd t@wh@n@e}&a@ﬁﬁ@wm ras

angnglcator of the smoothness of the ends.

As an example showing the effect which this coefficient r has on the smoothness of
an end of the transparent electrode, the shapes of the ends of two surface structures
expressed by equation (1) are shown in FIG. 4. As clear from FIG. 4, the larger the r-value,
the smoother the shape the end exhibits. The inventors discovered that when the
coefficient r showing a smoothness of an end 41 of the transparent electrode 40 is in the
region satisfying the relationship of equation (2):

r>-2000k+1550
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h wherein, h is a maxi num hei ght (nnm) of the

transparent electrode fromits base, x is a distance
woOnnde/3629a hori zontal direction having as its BCTISEN05/027590

the position where y=h/2, y is a distance (nn) in a

thi ckness direction of the transparent el ectrode, and

r is a coefficient show ng a snoot hness of the

Cr O%5th $6pbita Me wiM@NEY/h) aafddisieed baividihgitiralickness t of the
coefficient r as an indicator of the snmoothness of the

funetiatsl lager kpntheshaight b of theviangparemé clepireda 40uHicciynetiqnal layer is
e 5 (256 BEE o s IR L R o e Y R e 1}

surf ﬁﬁﬁs Sntl Eﬁécdrgirﬁ§ EBXRYRSE 5Ethe @)}‘eseﬂtliﬁ%r@i’(bn( thy canteuséfamrend of
in FIG 4. As clear fromFI G 4, thelaragerthe

thersuxfadeun, thet tenspatsot tﬂecrtrqdh éOlétﬁ%iH@ they Emsenad \ayenistshowIr Ry

ol Holt 3 SHEGEH aLee o Tech o MoscReyorst ik ohere the
co&ﬁ&@ﬁt&%ﬁ@wﬂ% d SmodhARSin 18e b@!ﬁtl%ﬂtsaﬁé‘ﬁ‘éb i l’ehﬁonshlp of the above

relati onship of equation (2): r>-2000k+1550w th
equatiopédt to the value k (t/h) st andardl zed by dividing

1 R S LSBT Yy et Pl e o

coéfﬁ&ﬁﬁt f Or fHe%ﬁ%elef tBéleldl tHRsd GERE of 0§iA8 bR ITORIRRHde as a
out breakage of the functional layer. That is, in

trabdparent ejactraleRyilldevaxpkinstl. NpenglyeswhEO ﬁﬂin@mth@wbstrﬁ@ is patterned
cont d, of th f h
by draies bl @ Hinadiine gptien i of i apetall by SLRERG e ypine
ph@tgﬂﬂltohﬁghf Bhe Ill“b 1§n fs%ﬁéﬁ@@bﬁﬁl@étoﬁt‘ﬁ@g@ﬁﬁ}‘ BthelT811®Hing process.

Cross-s i onal ape where the coefficrent  r show ng
Firgt, & photohssess mmmatbdh encecpatidi crthe surifakiof thet ITO film is eXposed and

| at h f th
B
P51 o5, B P SBEL e LYt s

theI T Al [ eRimplecitanadganid EL IDO fampfiangd Vadiommiidugtries, as
an I TOfilmon the substrate is patterned by form g
y

copditipdof pbtainirg ahE Q film pga thiekngsseo i OFhR na, st *?tﬁblég

il P By BOL B RSP ApkS SRy 2 ERicep gl b bR
terﬁéé}ﬁﬁ?es?f 4’75'-1-95<F is @c@ﬂﬁfeﬁde%s A8thd é%éﬂlﬂ@&(ﬁdﬂ&ﬂ@f the iil‘ ® (ﬂihﬁnother

e surface o I mis exposed and devel oped,
thdrhenoxaitiy acid a&qlaeowtso]mﬁdn, aTﬂamosﬂﬁdrai@tqqueQ@rsph@on iodine aqueous

tenperature, etching t
solutlgg phosphoric acid solutlon L}%och?onc acid and nitric acid mixed solution, etc.

may be mentioned. Next, a peeling solution is used to peel off the photoresist, then the
substrate is rinsed. After sufficient rinsing, the substrate is dried.

In the patterning process of the ITO film explained above, as one example of the
method for obtaining a transparent electrode having a suitable value of the coefficient r,
there is the method of suitably raising the etching rate from the substrate toward the film
surface. Due to this, the film surface becomes more easily etched and end structures
having a desired smoothness can be obtained. Specifically, it is possible to raise the
oxygen concentration of the ITO film from the substrate toward the film surface and

reduce the degree of crystallization of the ITO film from the substrate to the film surface.

9.
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ot her etching conditions nmay be adjusted in accordance
wth the quality and thickness of the ITOfilm For
wexensppBe297i n an organic EL 1 TO filmof Sanyo VRCUWIS2005/027590
I ndustries, as conditions for obtaining an I TO fil m of
a thickness of 150+10 nm wet etching by inmrersion in
an oxalic acid aqueous solution of a nolar
FutRRCHRA ﬂite]!qul nd fam@’&c(ﬁ}afn tBe ét@]ﬁag k@t Uf heATOAHHY By Ivs&shmg the
recomrended he etchin ution of the ITOfi
substrherfranh wﬂuczlnrth@ pwtpmsatxswedquébmet@@n& thecﬂmlr%lITer flp @attemed

g'%'os‘;’%' e By SRem aBrout éﬁ?pmﬁﬁg FMEONS ARLH! A the film is

cut%dza?f Bl &AnS0tUS h&RiblStCobtd R ¥n PO MeMHa0hednd Meages having the
peeling solufion is used to peel off the phot or esi st
deditedsnohthnsssbst rate is rinsed. After sufficient

' , t bst d d. ' . .
[)Ir 2?@@8" &m?théél P%r a]ﬂﬁ S Ig}@% @bg\;}gc’&g@hg h{gs&q invention
usﬁ? P &r BhndBemembhedibhe rexlﬂbitné(ﬂ IFifdE adrdnkpdeRale@ftbde having

ectrode having a suitable value of the coefficient
prerd,etet‘ihmeé end strimsunee tshformest orsthie @ataﬂnyteraé.egphgwﬂr@éoxéq SEpagie from

r at n1the substr d th
i oo et bRt LBERS e eh o e Blechb i
fofi’t&ﬂ end structures having a deS| red srmothness can be
obtai ned. Specifically, it is possible to raise the
oxy §é@. T smerthe acnftguraifontdfehd dodor sheet. fihe doneresheet 50 includes a
substrate toward the fj

bk 68 BRES HRT FPRPIONE ORESTUET fS e Rsdiste layer

S Furt her, when there is
s M e%ﬂﬁflag&ﬁgn ékﬂﬁ%ﬁ{%&r@gte of the ITOfilm by

Was Wihedasen®l cambist foahed frommawhusutatmrhbaqdmynthue‘es isteriats so long as

eeled, th t.chi th TO fil tt
thrian suiss e EPTErey JOgRR: (i i dongr Shesor e Segipss 18dhired for
r
th]ts% %Lﬁgcla&e %oﬁ)é"}ga S§ ag eS@gtlﬁé&(ﬁ %%&g%f 1|§s_|_e?o ! h@e\rﬁ}]ﬂ%hg\e}%gstance

sir®8 tasshiage $s iﬂﬁ\diaﬁ@i fohaeadingits eansferahe travesta. layde hodw saitable
nmet hod of production of an _organic EL device of

ﬂqmtegtynhghtmsémanéhn&@wam% SeSih e RGY Hie et ot gppIded t
e AR S P o ISR PR AT CORINENS 9 s pomer

ﬁlﬁU ok rs@f‘teﬁbl@ﬁyﬁé ¥ppélynre fih @vepolfspa fidiefol eramplej spolgethylene
donor sheet having a functional layer for transfer taq

tephihalatea rpemetlellle@@map]@tbalia@ gy Whegenerakthickngss akthe ﬁése 1s usually

1nfﬁprc]1ifahgee%ta(gbg£}sgg%t ne tﬂg @{1 shee hlnne;] B%%Qrﬂg al%@eeﬁse{i.o

Ip hotiptRes AR 'the%ﬁ\éﬁiﬁis@d‘ fdr @Mﬁﬁn@ﬁw b@EB/ 51 sidpHsRsthéeil conversion
ayer

layer 53 is selected so as to improve the bond between the photothermal conversion layer

53 and base 51. To improve the uniformity of the coating of the layers and improve the
interlayer bonding strength of the photothermal conversion layer 53 and base 51, it is
possible to use any primer layer 52. An example of a suitable substrate 51 having a primer
layer 52 can be obtainéd from Teijin (Product No. HPE100).

The photothermal conversion layer 53 absorbs laser light and converts at least part
of the light energy to heat energy so as to melt at least part of the transfer layer 56 and
enable the transfer of the transfer layer to the transparent electrode. Therefore, the

-10-
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54, any peeling |ayer 55, and a transfer |ayer 56. The
base 51 can be forned fromvarious natural and
weypmiclaé29c materials so |l ong as they can sati sPgTHIS2005/027590
requi renents sought fromthe donor sheet. The
conditions required for this base include, for
exanple, a transmtting property of laser |ight and
phdi8bmiA ShitediGelaybin®is pasterablyl @hiprised of « laghitabsmbihgmaterial
heating to transter the transfer |ayer and a SU|tabIe
itself @i Iyaricoytainingnchedight #&ﬁdﬂllﬂ&@a’feﬁé’cﬁﬁkﬁf Rediin & feieyen!

emﬁg@g}en F t gretéggo ba egeﬂ gﬁ%??tﬁél?rfﬁgoﬁ\%rs'i&?]hg&@gsﬁﬁfead it is

pogsﬁowmahg@a h?htUeﬁb@o@n@QhMﬁﬂﬁl at whather@Qneer sﬂatia]bcbreshEe;t rmch as the
of ynmer filmis a polyester film for exanpp

baqgcﬂ1mttﬂay$feml@yqreﬁ6em&le&t3@b9¢m§éta ya dapo pleeeh H‘ﬁh&dﬁ%nﬁ ate
f b
o160 Bl 2 SO0 P PRl ML

ph&BERAR oY E 6ol BaydS&Tlor ihblugeyar AlditionhEli g hibsdrbing seteial
for form ng the base 51 and phot ot hermal conversian

aﬂﬁlgﬁﬁéﬁ; 88 orgnete|lasereef th@d@n,orts eqt fishoas dhe brse (3608 BB Gicayer 56.
t to
e PASLEY 5L T SORSSTSk AR oSl oo TuRlF oRBRRaRl: vTRle, wdir

ult?aﬂﬁlét'f@@% 8f the %ldcf}bﬁlﬁéﬁéﬁ% rsp@dmﬂi IS@itsH1e Eiaht d?bs@tfblrtg’hﬁatenals
phot ot hermal conversion | ayer 53 and base 51, it is

inohatedob¢xanpde diges (‘alm)blq)queﬁ;g,tltra‘aylgt dws, 1nf(ﬁreé)dé(ﬁ§3 iTogsscgnt dyes,

S BOIRLIGLS, T8, BB A 5 e
suided %saﬁﬁﬂgaxhat%ﬂﬁl‘é %ﬁéc%ail?y&fboﬁ%lﬁksﬁéﬁﬁ okid&& andl @bl sulfides

and converts at | east of the Ilght energy to heat
m@rh@rrgemtwnechskstmermhmpbmﬂa@&ﬁablp photoibfrmal sonyeasign dgyer 53, there

o 4 e B e b R0 i A AR Sl R o

ottt BRaef AL gﬁ‘ﬁ?ﬁ@f Tlﬁ@méeﬂh%to@ﬁbﬂrﬁ}’&fnvéﬁldn%%’r 8B ethak!i¥ a metal or a
conpri se i ght “absorbi ng naterial itself or a

métaijtadtalanideaionhed aszuthlm flrh isggdit asaﬂ:@krahumgunﬁttlmt isapluminum

di spersed in _it., er al . enbodi
I SEHUEA BBV BE RSV SBHTBFSRBID 1 Hipupei8Gid g yppound

| .

! . Th
filgh iSRRG P PG ER i SRR 8L Ol BB The
pafticld éfia§ afaylba Yermedtsingn Einddriaad ab stwcofemithble twee oddryaoating

sheet includes a photothermal conversion | ayer 53.
teqhnplogi®s. for exanple, the donor sheet includes a

phot.Qt h 0 '

Dk Bl Y S LA B B PP b el
collPérSioh 3eF 53 delésBFved o e bSﬂREBtnamhoﬂs pitdéddibiae farticloform at

transfer |layer 56. hi general, the |ight absorbin

leashpatinlly disprrendis altiieger materishdVher ¢ dispefsioppartisieelight absorbing

and/.qQ
materqal is used, the particle size may be made not more than about 10 pm, even not more

than about 1 pm, in at least several examples. Suitable dyes include dyes which absorb
light of the IR region of the spectrum. It is possible to select a specific dye based on factors
such as the solubility in a specific binder and/or coating solvent, the compatibility with the
same, the wavelength region of the absorption, etc.

Further, in the photothermal conversion layer 53, it is also possible to use a

pigment material as the light absorbing material. Suitable examples of pigments include

-11-
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ultraviolet region of the el ectromagnetic spectrum

Suitable light absorbing materials include for exanple
wdaypes/03§29%i bl e dyes, ultraviol et dyes, infrared#Cugss05/027590

fluorescent dyes, and radiation deflecting dyes),

pi gments, netals, netal conmpounds, netal film or

ot her suitable absorbing nmaterials. Specifically,

carbé{ Blask MPekphitehthaloxyMat, niekel diicdnes sd dttlespipmyntd Further,
menti oned. As one exanple of a suitable phototherwa

forcamekslglew t?@;mgm@gs besed 0 cPBP OF SlemecompeIaEPigrrazolone-
basgﬁ1 é’gl%f"%’ 35%}%%&% bgF aneln%ﬁgpézod&@gfkeﬁﬁgv J:Jf)g@ln%r uFeful. For

exRiE,qt RAMTHos GRS 15 1‘1316rg|aﬁ1}¢qﬁgrﬁ&1ts teRiding cxidesrti alilfides of
a netal /metal oxide formed as a thin filmsuch as

alupylimuk, tistawthntin indite, zins, titaniymm, ﬁlarmrwamplyaﬁﬁlyl%%ﬂ@ﬁsmcobah

1ncﬁ%rtqa1in gh%aé%ﬂ]g].ln}a l%raﬁ%luﬁlu% ap Eg?%gg&lg zn];c-gﬁ"?m{r%toﬁl 184 qellunum

an®HUbL BEIaRIM PN BPAHE, tABide) fmtﬁﬂ&ﬁ‘ batﬂa@ﬁlhﬁtws Ogbese stfﬁbﬁlre oxides,
particle coating may be forned using a binder and all

ancGoritles r@fat@iﬂtmatwﬂdlmetthq)broazwfa@@é(t(f%@wéﬁl@% Po g raay berped.

dye table f se_as ht a t of. .
C heTRithtrontBe A £ Breaiibftah oLy BRI SR AR hBhals Suiabte
meﬂwln@luﬂg €br éﬁfn@[d AhmBfund, HisAy, itBE thdivin AeR@frh, Ca{nﬂ zﬁlﬂf m
| east partially di spersed in a binder material .

V\h ers axpnamdrabom ppidicies of hglntu agbarbiigsnaterialg aewlispersaf in t&le

R SR B Bt AT R R o

the V@ﬁﬂei@@h@%s@ﬁﬁﬂ?hﬁ%ﬂa@ih raloatifly R chaaliyd SUYRS0 Wi,

orb light  of the IR region of the spectrum
prelférably 3|zm‘§s tdoﬁ(éwt% mektqawefembkxﬁawt%n@ 1 ﬂy\é%b ased on

and/19F Dissit pGblsgPy et ool iRl BRI Soifeciudes for
exiﬁ_ﬁﬂg 2 ?1@1‘? o1 tﬁgﬁf‘ﬁ)ga?n Iﬁgiogalanan& RRoRARSAs) PE b@ﬂwm? Eutklral resin,

ilermal conversion T ayer
poly®insd S@tamsmil}b'hrwl bmtals@lyvmylg‘lma bhlnatlerp’oiyacryﬁt@ tellulose ethers
O

i ght absorbing mater.i al Su t | es_of
o o ol o A e s

bir@@s‘]ﬁ!@p %Xfﬁg? %gd)?gﬂrr% A i cﬁ'h Eo‘? %B%?eéﬁg(ﬁyﬂgﬁase 'c%ggﬂfr&ed or

ablkQd BE poBincgiReDoECroApkied i seerplysnsdimereh a]s«sbinglﬁi ik 6avmed using
di ani si di ne-based red, and nickel azo-based yel | ow

coafigpeiranatigonsemaludinsi iaiiaHy pross-finkabie @pg@nﬁrﬁ@ma@y palymer.
se | ani c t.s I

A\ i %P{}W%ﬁll’?]us%(f go?rﬁeﬂomqer e %ﬂ{ggﬁlr%gfﬁggsﬁ g toa{ﬁj\{vﬁ}fl) ]grlef%?ﬁaly 10 to
45GRYP8Ehe PBlyRE edumnt éﬁ%ﬂﬁﬂ@hen@@bﬁiahng theivP4)m  ni ckel ,

pal | adi um plati num cop silver, gold, zirconium

i r ofWhéreensting eh therhagerd1, t e monomer oligomer, and polymer are cross-
linked and a photothermal conversion layer 53 is formed. In several examples, when the
cross-linking of the photothermal conversion layer 53 is too low, the photothermal
conversion layer 53 may be damaged by the heat and part of the photothermal conversion
layer 53 will sometimes be transferred to the transparent electrode.

By including the thermoplastic resin (for example, polymer), in at least several

examples, the performance of the photothermal conversion layer 53 (for example, the

transfer characteristics and/or coating ability) can be improved. The thermoplastic resin
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and other netals. Metal borides, carbides, nitrides,
carbonitrides, bronze structure oxides, and oxi des
woebwtoacost ructurally to the bronze famly (foPCean@E027590
W2.9) may be used. Further, as the film it is
possible to use a netal |ight absorbing material.
. Suitable netals include for exanple alum num bisnuth,

carl bdsonkidelied 1d irhflolve EeliBnd g Tha hotABerampt@iveatbralagses3 to the
particles of |1ght absorbi ngﬂmat erials are dispersed

baser 1t eortsi ethodimen, babindeninciden?S tond) wer Giplvesbexcdided when

t he.sol ¥ i s _excluded, . T ' GER :
el RV el URE St Ao BT plhe lFmoptastic
restrS bEE0 & dd posdiviotuge 8 emulidhanfvuaf €f b therBoptadfid @sid @for

wt % nost preferably 5 w%to 15 wt%_The bi nder

exmlc,albt}oé Srwive s Jbe thermpplagiroes iregwarally salgeied po As todipse
53 i1 . | . i
co b b B PR R PARAE! ol b o 5, o e

binkder, ¥ théitlopRSEd Bdsi haRlg)vdonyblilitg @etagdeterf@ thevhngd d et 3
chl r/gde, pol yacryl ate, cellulose ethers and esters,

(calfemP)b Gatrefarablse?. 5 o L9 feal/ponat & sclerted B xramples ofanitablai ng

ol rs. .Suitabl e binders. Lnc .
ooy P BB s ey s B FRREN R s nd
poBRIng1 beyRe pol ynerized or cross-linked. In several

enbodi nents, the binder is fornmed using coating of an

ol i Jorfacilitatecthe gpatingamodess, taisurfhsianty dispersanhlogiother penishEenal

d/ ) .
cofffgatd may e BT The plfERedud Soyiiiin Bt Somaf be kilfed qpytoe
badeQsfe WkiBu@kndwWie cORing MRAthdds ¢h MeMecimied] Wier THB 961%11111& to% organic
, e

cal culating the wt% . \Wen coating on the base )
phetotherreal, coovérgiondayer,andt loadt yensral gxamplesds Poatkdie adhigkaess of 0.05

BT B S 8 e B Fh i
ph&thesh c%ﬂv%r@%ﬁrlaygg ih 3t feEé? sbdp) ek%rﬁ EQH% 9&#% {38 thickness of
conversion I ayer may be danaged by 'the heat and

0.0021td 101und, pecfBfablyal. 0@ toul preonver si on | ayer 53 wil |
sonetines be transferred to the transparent el ectrode.

By | iThe linteinprstiath éoyen4 isopy daver esed den inimizingdaapageand
el | .
coB S Rhnc bR PhebEBbhof B P EAE ATy Wiimsgie e secom

reduc® EheBX &R o8 oftetrids P phe Of GlRaraAsleLlalysrt 36; Fuahét, i intermediate
coating ability) can be inproved. The thernopl astic

layee §4 neghabear nflvenksradhe bondipg of/ibe traasfpdavirdg te therrmaining
hat.ot her mal caonversi.on | ayer .5 ot base .51. | n.
R B O B b3 238 gy e
ch D MRNhteft Sditd e PEe thabihia Y R stabo MottacPlvith the photothermal

g

thefnoplastic resin, preferably 30 to 45 wt % of the
cohveesiom plyas§3 during the transfer process and is substantially not transferred together
with the transfer layer 56.

As a suitable intermediate layer 54, for example, a polymer film, metal layer (for
example, evaporated metal layer), inorganic layer (for example, a sol-gel deposition layer
and evaporated layer of an inorganic oxide (for example, silica, titania, or other metal
oxides)), and an organic/inorganic complex layer may be mentioned. The organic material

suitable as an intermediate layer material includes both heat curing materials and

thermoplastic materials. The suitable heat curing materials are not limited, but cross-linked
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resin, but it is also possible to use a smaller anount

of the thernoplastic resin (for exanple, 1 to 15 w%.
woheostodeomopl astic resin is generally sel ect edPeD/U&2005/027590

have conpatibility with materials other than the

bi nder. In at |east several enbodinents, as the

bi nder, a thernoplastic resin having a solubility
or H@§sal'ﬁﬁ$a§fe ﬁdl‘ya‘cﬁﬂaté@?@ ha%r;llaﬂesl oliye@brs Capdk §/ ahd polyurethane are

pr ef er abl . cal/cnB)1/2 is, selected.
1nchdadpR®mS®fbtasmbﬂab‘Y erossabnlﬁng)btab@at,cr adighipi T Cheinigakireatment may

be E’r‘?&y o y@lengs it gﬁl’tl% eﬁggfelg %? ﬁéat%@ g{l e H?)?Othermal
comVeRESiSRyerds %%ﬁérﬁ%?d%ﬁc pfycﬁzﬁ@xf zﬁﬂﬁhen @bssdlidket, whereby a cross-
conventional coatin Id my be added. The

11n]g¢tbmmm§dlmllamﬁée¢ d.| ayer 53 rmy be coated on the

ase usi ri ous, known c

{ eoRSHIF B ORRE S rar o5 L Bins Eoshy s Byt taeryate
PORRHRE SioPUurbBYRS, oly@ul%neI %ﬂ?ést&eatﬁrp@ﬂylﬁmwmhﬁbe mieftioned. These

coated to a thlc ness of 05 Mmto 20 referably
thedmBplastict rgdric maferipsmay besaatesdiye @nﬁﬁﬂtt@ Ccr?ﬁlflg ’ﬁ?hnology (for

xRy lar Ve R B ProcRate O e guioh ot RRn £h B, 5 Hopy,
traﬂtgugﬁne eBh@EPEYo BN %rﬁlgpléstﬁ%atgﬁtﬁ shifdceforast Atike intermediate

er 5 I's any | ayer used for mnimzing danmage and
laytenﬁl4 st teab Zﬁ‘iCoprelfdrebly a’ahgft &0°@anaere prefetablytat desst KI0°C, most

S
preffsblyet e 0" ChE e 4 PO SRR B e
tralﬁﬁ?llttgﬂé% taﬁ‘s%rrbm%,ﬁgld' r@ﬂ@d’u‘i’i@ ﬂihﬁfeﬁlels 3Y & ComBindByn Bﬂbh@ssséﬁt perties at

nce on bondi ng of the transfer |ayer
thethaeveﬂmgﬁlanﬁmglqsatrlugtm the donor sheet. In general, the

gon v nplganie TR ANARE SSApu R eEHCH HOR A g S,
meggl ﬁl@ﬁi tde W, £ %uli‘f?déj el %gﬁgﬁ?ar%ﬁ'%%@ﬁﬁg ﬁ’l@ludﬁ}gea[ m@t%nal with a

e trans proces I'S substantiall'y
high @zﬁsfn@hhg @rapeerstoh esflesiitdprohertyt ataixsfvevel¢rmyle ol ﬁlﬁa.geﬁsmmtlon

11@?1;J 1Infq§ g&gﬂ@f@"&ﬂ&%&@;@? ge céagr g\%( %@npl gmegﬁ‘lo donversion
oy B Y S0 e AR ol (F é’fﬂiﬁﬁ?“’y@m@ PRIEHAR vaomum
evaydraton( bPplasmarmideposttid)ca, titania, or other netal

oxides)), and an organlcllnorganlc compl ex | ayer _nmma
be ridetintormetliatyhayen pgart sivaalasgs pumbgyiof adyaatagss. e Wtermediate

layifpggg iy %c%tg}e%al BRL: & {ran%lfer LPElaHESE PRh tc‘herkﬁﬁ)ttotﬁéﬁﬂaﬁ] 9

conversion layer 53. Further, the temperature reached at the transfer layer 56 can be
adjusted so as to enable a thermally unstable material to be transferred. Further, due to the
existence of the intermediate layer, the plastic memory in the transfer material is improved.

The intermediate layer 54 may include a mixer including for example a
photoinitiator, a surfactant, a pigment, a plasticizer, and a coating aid. The thickness of the
intermediate layer 54 is determined for example by factors such as the material of the
intermediate layer 54, the material of the photothermal conversion layer 53, the material of
the transfer layer 56, the wavelength of the laser light, etc. In the case of the polymer

intermediate layer, the thickness of the intermediate layer 54 is generally 0.05 pm to 10

-14-



10

15

20

25

30

t hernopl astic materials. The suitable heat curing
materials are not |limted, but cross-Ilinkedor
wonresd3é29nkabl e pol yacryl ates, pol ynmet hacryl at 86T/US2005/027590
pol yesters, epoxy, and pol yurethaiie are included.
Resi ns obtai nabl e by cross-1inking by heat, radiation,
or chem cal treatnent nay be nentioned. The heat
Lt ﬁféfﬁﬁbl%b&ﬁti |l piey 4 oh, ByaRtRrdbe €.0Rted uon niddepreferably 0.8 to
phot ot hermal conversion |ayer as a thernoplastic
2 ypr.du thesmse afwh inbxganicrineynéediaik dayer (esxapla agpaislsirinadtald

ROET R AN LTy T
ungfg: %ﬁgfeﬂbﬁ £0uP0l0Y S FED Bm, BRYY t%?etrﬂf/lﬁ Eliéout 0.02 to 1 pm.

one, polyester, and polyimde ma

menflhe peeling Thyes 65 ihgmemablyasay layeofog favildatms e ipa¢lsngyeithe transfer

be_coated by a conventjonal coatin echnol o for .
g5 36 5P s STAFORATR 04 g Tapric bR loh Grorgpleabe Saiat
By ) M T R BRI Rvice by
fortdxemipiet elighe dindttiag lsayree obHeating devite s bt [2BE&sCsevpral freseaiefore the

t least 50C, noye preferabl t least 100C, nost

peglngrlayeap s epopbieticas i troppfr f%{?re}e@é_ﬁ?% % % %_afst? other parts
of H{egio% o, Sﬁitaﬁﬁé’%ééﬂiﬁg.l elds 4 haRg c}rtekélggle%%?@ﬁ&i‘v@ Gnd

and reflecting properti€s or a conbination of these
nopcondedctivieaBeraiopliastic pelymleesn grductive dnd doaserdukiighfillinApokymers,

i norgani ¢ material suitable as an internediate | er .
angfgr %‘gﬂd&Pt,iVefaélﬂ D@%‘?ﬁﬂ“@ﬁi"%diﬁﬁ;ﬁtr gats. piitable @S@PH%‘?S i ers include

oS0 At G0l 00, o BRELR ARG AT, DOt nd
otHee bbRliktiVidorghEip @ddtatiald. Sulisblweyshsiagsfroatiudtivegespersants include
formation light may be nentioned. These nmaterials nmay

calpen plyak eatamdiites Werafne patiRlerpdiNmABT el DEFATingpatmey by oxide,
P IPAS S 5 RLE R i

inSGHAS ntdt@Mls anthebiifbebiedmémdiayenatdagan give a
| ar ge nunber of advantages. The internedi ate | ayer 54

can The pestingdayeiSoirezy hepparhef the wansfesdayst Sorar @ sengrae fayemAll or
t he phot ot h ' | 53...Furth h
vt e e v B Y reati et iy f WaESn UG s6.
AlRgh 8 danRsBAl bOsuBBaR Alyaalt Jﬁﬁé‘?éehi%i% uRet s9kendidd fihetbase 51

to be transferred. Furtheér, due to e exi stence of
whehehé imansfardaicnt @id teansferretlNa spy sl axempiespioy examplaevhen the

re BT R hFelBR S A LSRR RS
dugpghghﬂﬁﬁﬁgbggesa surfactant, a pignent, a

sticizer, and a coating aid. The thickness of the
The transfer layer 56 includes one or more layers for the functional layer on the

transparent electrode. These one or more layers are formed by the hole transport layer,
electron transport layer, and back electrode in the above functional layer. While not shown,
a bonding layer may be arranged at the outer surface of the transfer layer for facilitating
bonding with the transparent electrode. This bonding layer for example includes
conductive and nonconductive thermoplastic polymers, conductive and nonconductive
filling polymers, and/or conductive and nonconductive dispersants. Suitable examples of

polymers include acryl polymer, polyaniline, polythiophene, poly(phenylenevinylene),
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internedi ate | ayer 54 is determ ned for exanple by

factors such as the naterial of the internedi ate |ayer
woe4postone29mat eri al of the photothernal conversi 8aTIUAY®E/027590

53, the material of the transfer |ayer 56, the

wavel ength of the laser light, etc. In the case of the

pol ynmer internediate |ayer, the thickness of the

polidteBidRdiRt &hérasoaliudte Ioﬁg@&ﬂﬁﬁt@hﬂy Shifableraxaingled @lﬁmbnductwe
preferably about 0.1 mMmto nore preferably

dlsmsa@ltmplud@ stbpn blagk.z5anhite, @trﬁ@nezpwle Ilrrdl‘ﬂfﬁémcoa%@ 6¥tfaﬁne
an i i C |ntermed| ate |ayer (for exanple, a netal
antg?o%fna g #ound i nternediate |ayer), the thickness

of tThelaysrs i FRicabesH ey &in b'é‘fonﬁedg@‘rei‘aﬁhg mg@eda@ﬁs havidga
10 nn]agreferably about 0.01 mmto

pregr:temn pgmamnn oy, fop example gha spmh@abe@rhoriggnawérn@%od die

Coa?lﬂner‘?%&%f’ %Ie %?ﬁlg%l%lrs %?nccc%ahhé ﬁ{ ker par ﬁ%ng eat

t r amgé Bfus %@éﬁaﬁﬁ doh6F ste¥RaPsRwitinFIGNS,gs Bili‘ﬂig&ﬂ eo |tlﬁry dfe transfer
54 and/ or phot ot hermal conversion |ayer 5

laypro¥t ¢amestine qh@atconﬁaatrrgm@ PhedesppRagens yleptredee% ﬁqﬁﬁf‘é light 26 is
t.t
R e o R

6(15;)? ’ﬂ%aﬁattefﬂa%f tHianséaight @S%rr&ﬁoﬂlcﬁtoﬁﬁﬂ ﬁcbrﬁmlﬁh@&hnstfﬁ layer 56
parts of the donor sheet. Suitable peelin

to lbeatyms&rfe@ tp il tuem@pﬁrgr;tt eéqc@mﬁq: é2 eégﬂ,hg &,qservl@ghé A8, it 1sgposs1ble to use

t t
on ETREOh AP VAR O oty Gt bk SURIE 0T BLfighen
sin f?:riﬁé’décﬂ&tr 'chﬁiedﬁ%% ﬁl@& %se@ﬁb&@ lah& dR¥8 PRe$oRd laser (for
ol ymers 1 nclude acr yners, polyaniline,

exqmply,tmd YA@aed N|doYIylf)rrhesnlw mévThwlaean G)iposptﬂ tjrae and lagerestrength

SRS BT TR st e 10
traﬁ% tqr ; e QL RN 128 Th%}t b bl E‘lﬁtafBﬂf det §dBrdifgliouiy hiaferRX itHiRkness, etc.

af 1 ne anti non I'n oxide,” etc. Other suitable
of thettembfat kayer, phdstet}mamhllcngvdrayn tayBs efencl ude for exanple

ST D R
theolgée'i' 11%,{‘& i(?ﬁ c&ﬁ‘@&&ﬁ%to%@? %@ggrth@acct ﬁ%&‘@ﬁ Ho@d’rﬁ‘érmaﬁl |
or pa (0] aye

“the peeling e transferred
cohRgabiBiemd 3. Futther, thedirst carrdydy madd fimfoﬁrht ley thatactia of the

mt%;a"é%iér@f‘alfy'gr % Afs%&%éig%ﬁ%%ysmﬁﬁye%&?%&é‘ iy B et
IS tr
ok L R R P e iy S

traR§Jater® %lebﬁ*@depﬁlﬂby Wtehﬁxﬁﬂaséﬁllglﬁ 26(FIG.&dBY) UNthgwhbrethe donor
transfer process. The transfer | ayer 56 incl udes,

shest Sfios pecladalf fhefttmspanent Flpaeodesialhd fipalionshiaypics3 is pecied off the
intermediate layer 54 and the transfer is completed. Due to this, the functional layer 33 is
formed in a manner so as to cover the transparent electrode 32 (FIG. 6(C)).

In this way, as the transfer layer 56, the functional layer of an organic EL device,
that is, at least part of the electron transport layer and hole transport layer, may be-
included. Further, the back electrode may be included as part of the transfer layer 56.
Further, the surface of the transparent electrode 32 may be covered in advance by part of

the functional layer before transfer of the transfer layer 56. When the transfer layer 56
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transparent el ectrode. These one or nore | ayers are

formed by the hole transport |ayer, electron transport
woOaywrozeand back el ectrode in the above functi 8aaius2005/027590

| ayer. Wile not shown, a bonding |ayer may be

arranged at the outer surface of the transfer |ayer

for facilitating bonding with the transparent

incRId8&4 badikeslectivids, e Beian Hlagesicd cithepesalt tnvientdniidesmpleted by
conductive and nonconductive thernopl astic pol ynme

thedunefatef e taRtiondrctie 261 TWien e TAmRGT [Py Hiorass nghtacle a back
eleétgogﬁgﬁf ISO\IIL%P%F@[%@%&; Qf%rlilgltpt%gntqh&éﬂﬁ{)% %o?nrg)rlé% 59 l%ﬁsfen*ing the

€ acry

trafR@ri @ 56 16 forRothk tikicBiBANSyer 33, then form the back electrode on the
pol y phenzgenevinylene),polyacetylene, and ot her
fungterel dayev 23 BflgmA).c materials. Suitabl e exanpl es of

conductiye dispersants in phi

i v PLES RES BRI B Gy et B raRb AT LR ke by
traﬁsiféi"riﬁg kgterarted layER e doF¥eths trahspafdt tyagbuisthe ebnteanofhke end of

formed by coating ingredients having a predeterm ned

thecsgrfpessofit @ﬁawafe@t elesizatisicentepiéingsipp irapsiet layigsipiges a predetermined
t-had, di f]
ol P e S ERBAEATE BERS SR st

at tRE SREH e 4N arslt @REtro@Sand VAot Brebk. G 6, is arranged
so that the transfer |ayer 56 conmes into close contact

wi t Abohe the exmbpation wasigiisn oba boem emussian type)pitgapis Blsdevice

irradiated b redeterm ned patterns fromthe se 5
coBPRRISH BTG U SHeLT g iRt Csr g & e Bl dd a back
eleBfrode bt tha pRIsehti ifntidR iRt 1igSRAMY thoditdteioRdF tRTiHpSou@ the light.

the transfer layer 56 to be transferred to the

Thetristhppreeertt ietention oty ab beApplidicioladgp emigsiphttypoorgpnic EE. device
passi bl.e.to use an.infrared, visible, and ult.raviolet
or R daaerniins i RiseBic 1. FRase- BTG e DiSCRNOR SRgRaHay o be
' i idk 08 as hiphRY < i @ @4 EL displ
o 8y e B8ty Lo s b o QURMRS s gy L il
or higaseivie)drive\typecorgaicd EL Thspldyaer exanpds as ehdvnmin Blfd 7) the &L device

strength are of a sufficient extent faqr [tin t. .
o el org b 54 20k B et provia
» Q o . .I .
o F0TRRE AL RBIE 180 ORAIPY, Dbt abroviad s
to t6vaR Slegfrojeati@t 72,phadbabdvad mhicirodnVefosed oh dyat fyncibual lésr 74.

aresult of the irradiation of the patterns by this
Thisseseani¢ Efrlevizs is elnsaqiqriziee Ibihat y5rost-secanal epipty ‘P%’Htenﬁé’f a

i d..i i .
L et A

eqf4tRmqY):i s made uniform by the action of the
internedi ate | ayer 54. As a result, the transfer |ayer
56 receives the supg):y of khe heat

14+ exp —i)
-

wherein, h is a maximum height (nm) of the projection from its base, x is a
distance (nm) in a horizontal direction having as its origin the position where y=h/2, y is a
distance (nm) in a thickness direction of the projection, and r is a coefficient showing a
smoothness of the cross-sectional shape) and the coefficient r satisfies the following
relation (2):

r>-2000k+1550
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energy, and the transfer layer 56 is fixed as the
functional |ayer 33 on the surface of the transparent
wehemtsede 32 by patterns of |aser |ight 26 (FPGI/US2005/027590
6(B)). Next, when the donor sheet 50 is peeled off the
transparent el ectrode 32, the functional layer 33 is
peel ed off the internedi ate | ayer 54 and the transfer

i s GRER|Eketh «RNEistaGhichhds (Adifof o aincan@dl 1dyeyer 33 is

formed i n a manner so as to cover the transpar ent

eI eBtntloed F162 8(sEO@s stif @)c)thenembpﬁmsermg/an erganig £l deyieeradithe
preagj‘; F%Véntl?rhg{\] 1% gpg%{lfc g?w%y A thgfﬁrf eée g«g ;7? osE}!Frowded so as to
covel ?rféssﬂﬁfé su!rﬁﬁ@ bf ﬁ‘l@%r(t]@étﬁ)ntﬁans port |ayer, may

bei ncl uded. Further, "the back el ectrode ma

i nc Inmhe orgeiqEl ﬂe‘cfse $1tmvrt indfef eand Ble 8, 8%. 1rstm1@qﬁ@|de does not

th f 3
el SR b SRR LSRR R, BB v
mef P 51‘?0 Js@&‘ ?&E‘Jon%ntfolﬁﬁl drbals Eeldelidyeduchls nié%ﬁékuhﬁ ehthlum

transt | ayer 56i ncludes a back el ectrode, the
oalonugﬁ mlwer,&lluﬂmmmendlﬁnm hesiym,@oepdr, tiokantiFoMgFs, etc. When the first

| t t, f f the t f | ectraod
cloglainariie M 0am BrboPSye o us el ooy aerE ik 8oz ok
coﬂeﬁﬁ&ﬁa‘?%ﬁ devtes OF &%dﬁeﬂ’orqﬁ‘&bg Gerfibotd¥RtdRE QRANs platinum, gold,

invention 1s conpleted by transferring the transfer
pallaiyan, iBiuhg efoor m t he functional [ayer 33, then form

the back el ectrode_on th onal 33 (El ..
Thg sgqead 5@6@ igFs qﬂhﬁwi 5%@%1?513?@3%3‘@? t("lﬁ gdop emission
typteh’?hé Qf{e &ﬁﬁ@arérﬂ¥f%5ﬁb§e ﬁ'x%‘éﬂﬁg st dsiANsard dn8e I'lr@) a complex
trans to cover the transparent |ayer, but
oxﬁi@MMurﬁfoxtd@emdmmoojmdm(éZ@)g efcacmy bt usdte t r ans par ent
el ectrode contacting the transfer | al}l/er fornms A
pr edde subtateglosh aateha@éo beagspaisatiahy case oF @ fgp emission type.
ffi t 0 f
YL BTl B SRy L0k By o,
wi | |Th6@EOJbdtﬁﬁihneaﬁb@\;ﬁxelﬁd@ﬁtlenﬂd}anmmm amactigi mmxdkvme This

bott om em ssion type ougaanl c EL device corrpéll&zed of .a
putqd iolapian daver Bapetbeapdnsulpterand s formad by p genst useg resist

maﬁ agtez%%) snu[%h\? Jﬁ¥ ?t &ﬂatlglgﬁh%P@a??é‘slsang&%{sf’ﬁ%lst%ﬁ Eoe%lg I%gfﬁct(s) ]gf the heat

geh@kled 9t O tind6F 1hded rbms{ah &ir ek@mpléhzeplﬁb’tmmlve p(vl@rrrmdem resist
may al so be applied to a top em ssion type organjc

hadmglau@thynylagrdwmla resrtionidsrelonpent dyRgansie, Ete. igpyeierable. Fiis pixel

er pres nventlon
1s%{ 1 a%ﬁglc&n%:_ ﬁ?’g PEWAe ggesbst géaxe@egﬁ?eaeﬁatlgﬁﬂﬂgggeﬁﬁ coating
or%ﬂﬁ\‘ﬁh&i’@l’?enqsﬁ%'ﬁtﬁoﬁ K. splay or a passive drive type
organic EL dis or exanpl e, as shown in FIG 7,

the EL device 70 of the present invention includes a
substrate 73 on which a filkxpmpesectrode 71 is provided

Example 1
(1) Fabrication of Donor Sheet

As the base, a 75 pm thick polyethylene terephthalate (PET) film formed by the
usual drawing and winding method was prepared. This PET film was formed with a
photothermal conversion layer, an intermediate layer, and a transfer layer having the
following compositions and thicknesses in that order. The photothermal conversion layer

and the intermediate layer were formed by coating by the die coating method, then curing
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on the surface and including at |east one projection
72, a functional |ayer 74 provided so as to cover the
wonrajedst29on 72, and a second el ectrode 75 for nBdTMIS2005/027590
that functional layer 74. This organic EL device is
characterized in that a cross-sectional contour of an
end of a surface of the projection contacting the
by InigdticRATUV BYEY tHes tie Bhape Hlowas Rymeden e inahe Bgne way by
equati on (1% erein, h is a maxi mum height (nm of
thetdiecqptiogeesthash fromits base, x is a distance (nm) in
a horizontal direction having as its origin the

POSipt | r = s a distance (nm) in a

thib 68&K%£§¥%%¥$§#§%¥%?%e projection, and r is a
coelCattwnétickghinde bg C@l(ﬁﬂ?ﬂﬁ)ﬂﬁ%&Spmﬁudt meme Raben 760, 100.0 wt%)
cross-sectional sha\p}éﬂa nd. the coefficient. r satisfi e;)

t he Diisvlersani (Grepde by & Yo uenie, produgi mame 1 sprnpds Eyly 89 Wit
k=t :
sy Bl ch P ERR A ol of e GG BARAY RS 179
Wm?, an organi c EL device of the present invention, h
is organi c EL device 80 the first el ectrode 711is
pr o%iacheRyLgrouR-coramiRgactylisaeun (npde by fohasen Relymge product name
| d In the organic EL device shown in FIG
JorB/:rgx @CE}I’ %%8/% the first el ectrode does not have to be

tr am@gﬁroﬁgbme MinexilepRI OB Radeurt) product haat Evdayl EB629 834 0 wt%)
cath IS possible to use a netal or alloy u

f or C@dwerhgrpumpnténwﬁ%ylweaé&m@é% %I@hpraéuﬁalgﬁ@sﬁlmﬁlte 2669,
55%@ q m cal cium silver, alum num indium cesium
, hickel, LiF, I\/gFe , etc. Wien the first
el e%l}@d&lzhﬁom@tm@ﬂrmaae 89 €ibd-Gelgy, O8It Bh@cTgatise 389, 45.2
nmetal or alloy used for anodes o conventional EL
Wt%évi ces or electrodes for P-type sem conductors such

tlnu ol.d ndi u et.c, sec

o) o Pt gt hson Fnst By e CPETRo B et HenEBE 28 o7
\mgg atop en133|on type. The above transparent

eI ectrode materials such as indiumtin oxide (ITO, a

conplotel 1622. devits, solitieanters xoutentatibn 0%, MAALER 76)/40, film

etc. paybe used. The substrate does not have to be
ﬂﬂP@ﬁﬁ%ﬁﬁﬁbnt in the case of a top enmission type. A

silicon substrate, plastic substrate, TFT plastic

sub substrate, etc. may be used. The

pro?%%@ﬁ&hmggh § a pixel isolation layer used in an

act iviaylrtaityralresia(inade biTMamsanto Japan, product name Burvar B-98, 4.76

wt%)
Carboxyl group-containing acrylic resin (made by Johnson Polymer, product name

Joncryi 67, 14.29 wt%)

Acryl monomer (made by Sartomer, product name Sartomer 351, 79.45 wt%)

Polymerization initiator (made by Ciba-Geigy, product name Irgacure 369, 4.50
wt%)

Fluorescent dye (1.12 wt%)

Total 104.12 wt%, solid content concentration 9.3%, IPA/MEK = 90/10, film

thickness 1 pm
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pi xel isolation |ayer has to be an insulator and is
formed by a generally used resist material. As such a
woesicge2yat eri al , a heat resistant resist resi BCaMS2(06/027590

the effects of the heat generated at the tinme of |aser
transfer, for exanple, a photosensitive polyimde, a
resi st having an ethynyl group, a reaction devel opnent

t yp&ranefr $hayeret c. is preferable. This pixel isolation

| ayer can be forned by formn resist |ayer over th

Bigknasg o 197

ent Am@rg%%ﬂhapéawalé kRt 67 17 RQPPREC QfBive dierrgade of

thel{pHOPHEARDNic AT Ry gmagags Was gohmFng Lv‘r;@&tqgg?ﬁ{m First,

m&&hﬁcﬁbw@hﬁdlﬁmwﬁﬁmuﬁi (om (Ar@®bythickeess 5050 ndlr\auu eﬂ@porated
and wi ndi ng nmet hod was prepared. This PET fir
on B iHeImediain layerisgnelosaoRiennom e digbhemidieg laY%rnNext bls[N-(l-

GBI 639, AP Sk YA DR AT on i
ALT&s Phélt elahgionlhy s OFiMEllys coppek gm;haloayeduﬁd(@um) of ABitikacs of 5
| ayer were formed by coating by the die coating

m%&h@@ponatﬁérpndh@ NRGh3s 4 ll‘t(ﬂ%tlﬂ] %ﬂnioa revst- b evprpretion spepd and

t.he tr r er for
thl%)knetsshotac e% 0 ?t¥on laV\Q erg ﬁ%ﬁv glt {%1% flkb:%g &él?sgf gﬁﬁ\@ye by
INFH}@N mb ?&ﬁ&)@@ll@&br Qe@vhpcatier fred w@ﬁ gishie BA/s in all
name Raben 760 1 0 wt% Dispersant (rmade b

cagy K herhatatiels upﬁdo\we ell @aﬁ@nmesl@eran Beeel Cselglc\a)e dfhe background

ol 5 0 L IS g o

acrylic resin (rrade by Johnson Pol yrmer, product nane

J ONEIWirePafatidPofG M Qub ity Ha@iﬂgqrmm(eﬂﬁcé@d DAhaldsB of ITO
Radcure, product nanme Evecryl EB629, 834.0 wt %

Paiembimdg| gr oup- contai ning acrylic resin (made by ICl,

D Sk B st ot u Rl R0 Bottnld RSl o L

IT%_ffg (égkz MO/Bhi FRALK TS0 At dHReB: rbAithh @t Q[4£Q}§Qﬁ’ﬁe Byfass thickness:

y, product name 1rgacure 184,
0.7 mm) was patterned by photolithography to form stripe patterns (width 80 pm, length

3.5 mm, pitch 200 pm). The photolithography was performed by the following steps.

First, a surface inspection lamp was used to examine the exterior of the material to
confirm there were no scratches, bends, stains, etc. Further, a tester was used to confirm
the resistance of the ITO and confirm there were no abnormalities in the measurement
value. Next, a laminator was used to coat a photoresist film having a ne;gative sensitivity
on the surface of the ITO film. At this time, it was confirmed that there were no wrinkles,
air bubbles, or other abnormalities in appearance.

Next, an exposure machine was used for pattern exposure using a metal mask
patterned by an electron beam in advance. At this time, it was confirmed that there were no
offsets or other abnormalities. Next, a development machine was used to develop and
wash the photoresist. At this time, it was confirmed there were no peeling, blistering, or
other abnormalities in appearance.

Next, transmission illumination was used to compare the actual object with the

drawings. At this time, whether there were any pinholes or other external abnormalities
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wt % Total 1622.3 W% solid content concentration

30% PMA/ MEK = 60/40, filmthickness 5 mm I nternedi ate
waoaaywrossgonyl butyral resin (made by Monsant o Japams2005/027590

product name Burvar B-98, 4.76 wt% Carboxyl

group-contai ning acrylic resin (mde by Johnson

Pol yrmer, product nanme Joncryi 67, 14.29 wt% Acryl

walBAYORME obsadal. biexBak @iy, mivhabuieds adEorSMHiR Bt tb lime,
79.45 wt% Pol ynerization initiator (nmade b

whlezih@ath@@ﬁ e apy pmb%qrrisiaﬁhe ﬂ‘#iéét’?@ﬁr ef the gt,chmgsveﬁxﬁp%was confirmed.
. 9%, T . i
el AP AREONEE i  4f BARA A e BPhne e

teniftk £HRT ShelpdMihp anIGfied, plEbyetie, HresQirgant @pédd werekuigably selected.
total thickness t of 155 ntn conprised of three |ayers
Furtatethe tatchel qualityonfi thepesliga aelutiehps mepiteied ebalhiimes. al s

£ Neet Ay kAR ARG RBPE BRnsl e snd gy ot At i

timehé TR i fw 2 Qi ven thaise QMERdlcetddtivai of tHerdtBAisad Finally, a
| ayer as an electron transport and |ight emtting
surffapg dnpspedtennt lampij og [ingapiesagsti ddmn yas nseghie agniinetherediere no scratches,

. D) of .a thickness 00-nm was, ev [ n_&hi
pinpleslor i BTGRP 1y PGS s B o SOnthl ere were
no Bh4dIRl06YARI therdsfetiRes valie.a thi ckness of 5 nm was

evaporated on the NPD as a hole injection layer. The

evaplxttiohapgeeidhapatorhpngdené the matternil® worgpneasticdhy
col T e BB ST S ST R S ot

MEMABAE BEARLSIPEBE M s@REH tThd fcis-kéttidhhl GaARRS of d428 end was
materials used were all "ones nmade by N ppon Steel

exiCimte frarh. thaT AEMb ncdggrhauing ap iepkoe eesofutivh of elaani dfhnimarid vertical
S. abgut 1.3 x

O 1 10 T . (2
respREACRAPR 1 ebtaiied af el TRl g s ibuismpat walee b of
the RN S Bfe TTEDFRILEISTHHERGSL. Further, by fitting the cross-sectional

contour by equation (1), a radius of curvature r of 35 was found. As a result, in this

example, k was 1.11.

(3) Transferred Shape of Small Molecule Organic Film Including Functional Layer

of Oreanic EL Device to Substrate Surface Including Electrodes

The surface of the transfer layer of the donor sheet prepared in accordance with the
above routine was brought into close contact with the ITO pattern side of the glass
substrate using a vacuum chuck. In this state, an Nd:YAG laser (wavelength 1064 nm,
operating mode: TEMOO) was focused on a position corresponding to the ITO electrode
pattern with an output of 6W and a scan speed of about 4 m/sec. After this, the donor sheet
was peeled off from the substrate surface to obtain a transfer pattern comprised of a three-
layer organic film (CuPc/NPD/ALQ) of a width of about 100 pm and a pitch of 200 pm on
the ITO electrode.
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An I TO fil mcoated glass substrate (nmade by Sanyo

Vacuum | ndustries, organic EL ITOfilm (SLR), ITO
wohbwkness: 150 nm sheet resistance: <14W squBCEUS2005/027590

gl ass thickness: 0.7 mm) was patterned by

photol i t hography to formstripe patterns (width 80 nm

length 3.5 mMm pitch 200 nm. The photolithography was

per {oromeria¥ioh Bed EOALSNMNE THhieRs RSukS4tITO FatlefroBfis
i nspection Tanp was used to exam ne the exterior of

t he After Erei teansfen, tb@ pénfprmability of thersmafigneleewe ergagic film at the ITO

d = d
pafReRtT el Raby obiernute of ket R el TR R ohamoptica
mﬁﬁ@%&)p@QOWs'E‘X@O)' ﬂ&orbﬂ:eﬁtl}ﬁlcfﬂ%@w @RS Opapiit-2) NBMIAFM. The

a | am nator was used to coat a photoresi st i | m havi ng
obaprvm@atrﬁsuéts sesnsindioafedyas éﬁooch €G) tilfeade b<§¢aktaa@ atjafigv4s abserved

k b jrmed that t :

anes bR )" Aen ptrpian Bk idite Bitrsihats 4 GLE P Shservaton, o

bré‘hll% faRe SnalNB¥lecu A FIEXRISMITE PR BRIsWasldusesbséREd, so the
ern exposure using a nmetal mask patterned by an

traeﬁeuestdh%%%ﬁﬂd’i Bk aaye resplts amgisbown preTable lwas
confirned that there were no offsets or other

abn Omall itie ﬁf% a devel opnment nachi ne was used to
devg—gb@%%%' photoresist. At this tinme, it was
confrxgeR ot MeHLa WeHoR fIlA HAGRK a0, nib tHisk Sadshe lapk ferhiea@by
abnormalities 1 n appearance. Next, transn ssion

evindratingromt amntemgdla@é@bfqr onlyGipan ef ARG, thetsteps detsjribed in Example 1

t.h aW|n At t hi whet heyr. there
Wl PP OGS ToRa 2R e RIS b RGP At pieagiming 1BE fanster film.
ALAEIY |réﬁda1‘k9§l€ bY@lagd\the siAdl] RbRbhBGr SREHME wABSbesRA at the
for etching. At this time, whether thére were any
ITﬁrpatibmrmds mottlhmtraiﬂsfnrdessdtawas "Bbot' h%lrétechhm@ssl@ bﬂAthobservatlon

onf e I|n s used

waﬁéqépqﬁﬁﬁo ng (ﬁéS 0. %ﬂ %ftﬁfb@éa[vl\%élmels%%oﬁke transfer
layef WRE 5@ Ith %n@fhetllir@ m%lt 'hn’gasslgb Wid, 88 k v 0/54. ue,

pressure, d speed re suitably selected. Further,

the state of qual ity of the peeling solution was

wonL__ng&BEJEEMQiibES. Next, a rinsing and drying

mac S used tor e and dry the . subs

{ i EPRHIOT RIREF ARRR B agh%é ok %@S&ﬁi efg‘Prﬁlﬁa by

su&%%i%i 5?’atf_1l’% onl MRHBEdiAS %:0 AT %%?NPD and 5
|nspec IO a i ncandesce amp was used t
nnt ohCuPontiehsteps dwcrrfbedmn Example I’le)se,re pépehtet €Ehe samestbdm[qale as in

on the patternITOfllm Furt her ateter use
EXGEIRIG | WPt HSOd0 SERBITRAh st P8 TysHly I GO rapleage of the

Smp?gltr#er n\ﬁ‘? Zﬁt fct}ﬁmsxbgsoc?o%exgg%ﬁﬂﬁe PR E)Et“cé}n %H&isc' sQthe thisfer result

Wer € measur e
was "Poor". Further, the result of AFM observatlon was a radius of curvature r of 35 nm.

In this example, the total thickness t of the transfer layer was 105 mm and the ITO height h

was 139 nm, so k was 0.75.

Example 2
Except for using an ITO film-coated glass substrate different from Example 1

(made by Sanyo Vacuum Industries, organic EL ITO film (SLR), ITO thickness: 150 nm,
sheet resistance: <10Q/square, glass thickness: 0.7 mm), the steps described in Example 1

were repeated. The same technique as in Example 1 was used to examine the transfer film.
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constant force node (height node) of an AFM (Digital

I nstrunents Nano Scope HI Miltinode Scanni ng Probe
wohereoseope) . The cross-sectional contour of eaciyusz®s/027590

was extracted fromthe AFM i mge having an in-pl ane

resol ution of about 40 nm and vertical resolution of

about 1 nmobtained as a result. Fromthe results, a

AJERSHE, @Bnéakigd tithe sihll hhﬂaecmld aknes Sl fvak bbsdriéd afthd 3D
was obt ai ned. Furt her, the cross-secti onal

pelomo spjhciuel mukt e GopaFghes the afeuial AV ogpergaion was

%@ ﬁ'r an“q?aélrl r eqo%égape gl% thlépl'ra){all‘:ﬁpﬁ% ﬁ(eatgﬁll %lélae\é]@ioé}l%%ﬁanSfer layer

wdsnGk weth agd BeTO psight hbayser1 5aim,Goganascl B3, Device to
Substrate Surface Including Electrodes The surface of
the transfer |layer of the donor sheet prepared in
acc&l‘&ﬁiﬁ&éwith t he above routine was brought into
clo %@&s&r%a b ! TRARH AR tl’tﬁklgﬁaﬂfellltlfer%m by

subs e usl a vacuum gw Is state

suNdaséﬁ%Bl bedperatingaveindnigtrhediflo Jayenys npefatli@QRomdef NPD, and 5
TEMOOQ) was focused on a posjtion corresponding taq t he

nn ol G dhe ops desqribsdl in fixaRple? were pencalse. Bve it tachaiqis as in
Ex%&??éjl szas g&gﬁ) ?aﬂﬂn% e trﬁfsge‘? rﬁh]hhA§ a rés?ac 1 o%%g{?:t]heasmall

pee e romt e substrate sur

mdlé@.ﬂé bganipdilinewds cbeerved stetle OFO atidin erdye fhedf@lafei‘ eesult was
i1 m (CuPc/ NPDY ALQ) of a width of about 100 mm and a

"Gﬁp oA ugherp i raFAlic AIRY obeyveliecvassradiug pf epaiet oyt 1 nm. In
i oY, MR YR Rl s BRI e aRERM a%grv?% FornT L fr GGt n

ngqllgqm,@oqtr\%m_@l,fl Imat the I TO pattern ends was
found by observing for breakage of the transfer film

usi ng an optical mcroscope (0 ynpus BX60),
flu Ve pe (N kon Optiphot-2), and AFM

Ine SRS SRa LS VB ARG R B ey
subdeBevElS evpeading owa@amﬁﬁed/ia@ 1@@&5 ¥RCh ANSQ Al 0 @8 W NP, and 5

observation, no br eaka%e of the small molecule film at
nn héCuH@ﬂ{tlfa‘itﬂ@rd*?S@’ﬂmd ie Gutniplsd wers sepeaigd. e same technique as in

B T Yo Crinas R p et e AR el e Brekes of e

snm h8leduls 8ARRicH W AP sBF ed abfle TND tphit&k chid @@fu@ertrzh@ye@ kesult
formed by evaporating on an internediate |ayer only 50

wastiPobr” AE@ther,Hbe stsely of AFE pbdsedhtion Wik amplies df curvature r of 431 nm.
In this example, the total thickness t of the transfer layer was 60 mm and the ITO height h

was 115 nm, so k was 0.52.

Example 4

Except for using a donor film having a 90 nm thick transfer layer formed by
successively evaporating on an intermediate layer 45 nm of ALQ, 40 nm of NPD, and 5
nm of CuPc and an ITO film-coated glass substrate different from Example 1 (made by
Kuramoto Seisakusho, polished ITO-coated glass substrate, thickness: 150 nm, sheet
resistance: <10Q)/square, glass thickness: 0.7 mm), the steps described in Example 1 were
repeated. The same technique as in Example 1 was used to examine the transfer film. As a

result, no breakage of the small molecule organic film was observed at the ITO pattern
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ra%of@wtureé@w hapy B thisgrpmpley
W g@@?ﬁmfahh%m ﬂeq Iﬂhlxg? WM'S%H{&I&%(?% er layer forned

were repeated. The sane technique as in Exanple 1 was
used to exanm ne the transfer film As a result,
woenwrogeol e breakage of the small nol ecul e or gearastiosnar7590
was observed at the I TO pattern ends, so the transfer
result was "Poor". Further, the result of AFM
observation was a radius of curvature r of 35 nm hi
endd) 6 teXpdtpiee restifl §vak 0Gadd" Riutkerehs résubtfof AR bb@m@efttbh was a

|ayer was 50 nm and the, |1TO height h was 139 nm
g@@@bﬁlqupsst}gf g ’réansfer layer

successi vely a or At on an I ntermedi ate | ayer
50 nm of ALQ 50 nm of NPD, and 5 nm of CuPc, the
stembmiviema@ﬂpte&anpl e 1 were repeat ed. The sane
t echni que as.in le 1 was used to exam ne the

t r akeent foy ysing %éoneQr ﬁé@&avmgraém Heeletranséerdayss fogmed oy
sum&elﬁaﬁgg‘[ﬁéo t HhiErrhddi : es uﬁxﬁro\f%qd@ Otlir?f(‘ of NPD, and 5

atter e transter

nnoff Cliky, thet dtepsrdesatibed df Exdrivble dsmsdry adpeated VEi® samiededhnijuefas in

curvature r of 35 nm_hi this_ exanple, the to
Examplechwag ugeddp exaping the{ggnsfer rﬁéryegs M%suﬁo@m%%%obrﬁwge of the
AP Lo 8 BP0 i ROTTRUR it o
wadi"Pb@t emirttet, cm@ fexalopf AFM ¢sedatioy w@@lymlﬁ@@ﬂwmature r of 771 nm.

| ndustri es gianlc EL 1TOfilm (SLR), LTO thickn
In ﬂs@emplgﬁh@tot& drlsnesnbef the wransferdaver &/as g aag and the ITO beight h

e A the steps described in Exanple 1

Waﬁrgglﬁ%qiééégt‘ga&o'% same technique as in Exanple 1 was

us ed e @eitta Bt WRninh@ized angkeslidwingTabled.resul t, no

breakage of the small nol ecul e organic filmwas

observed at the ITO pattern ends, so the transfer

result was " GOBAPLE k- SUMREARY OR & RANSTFR RESULS\

CU atgre

this exa ge, mt );:%lf G hité%}a,s of %%é/h?ran@ggr TranSfer

k r(‘ﬂmlnj £ I TO hej n@(n)h was-11 sio ﬁfsult
Bassl 1. 35 SExaAnp0@ 3| Exéept ¥ Usild® & ddhor f|B$n G
Bavi ng [a 20 nm 2Gi ck thansf €10 | ayéﬁSf pr 6dd by 431 G
BuCxess|i veby [evapor ati pg onisan i ntesnmedidse llaysr 45 G
BRTAT ALO4570 i T |NPB gnd> migf (Ubgs THe7sfens 6
d‘eblleu 1] TPTE ZAWET € 4-E | Sane
83&2}_2;6 gs m@arplg 1 vva5g) 8< gfo ex'g'r6n' ne t%se P
EX £ilm As alresuli—nobreakage of the swahl
Comp. 50 50 5 105 139 0.75 35 P
Ex. 2
Comp. 45 10 5 60 115 0.52 431 P
Ex.3
Comp. 45 20 5 70 187 0.37 771 P
Ex. 4

FIG. 7 plots the results of the above examples and comparative examples with k on
the abscissa and r on the ordinate. No breakage of the transfer film at the ITO ends at all is
indicated as "G (good)", while overall breakage is indicated as "P (poor)". The straight line
in the graph indicates the boundary of the regions expressed by the conditional relation (2).

According to the present invention, in the production of an organic EL display, it is

possible to form a large number of miniature organic EL devices on a single substrate by

4.



nol ecul e organic filmwas observed at the I TO pattern

ends, so the transfer result was "Good". Further, the
woeswslode®wf AFM observati on was aradi us of curvacuus2605/027590

of 431 nm hi this exanple, the total thickness t of

the transfer layer was 70 nm and the | TO hei ght h was

115 nm so k was 0.61. Conparative Exanple 3 Except

thd 1@6er tahTer RethRA Vit 4 high Pastiowhl acdPacyintl RFfedively o8&t breakage
| ayer fornmed by successively evaporating on an

of thet fep¢toapblerers agéprexent g Hrmaiay ofishorrpirspitNmweemarstelectrodes
m of Pc, the steps described in Exanple 2 were

an?@%@%?gggg%ﬁg'sane technique as in Exanple 1 was used
to exam ne the transfer film As a result, remarkable
breakage of the small nol ecul e organic filmwas
observed at the ITO pattern ends, so the transfer
result was "Poor". Further, the result of AFM
observation was a radius of curvature r of 431 nm hi
this exanple, the total thickness t of the transfer
| ayer was 60 nm and the I TO height h was 115 nm so k
was 0.52. Exanple 4 Except for using a donor film
having a 90 nmthick transfer |ayer formed by
successi vely evaporating on an internedi ate | ayer 45
nm of ALQ 40 nmof NPD, and 5 nmof CuPc and an I TO
filmcoated gl ass substrate different from Exanple 1
(made by Kuranoto Sei sakusho, polished | TO coated
gl ass substrate, thickness: 150 nm -sheet resistance:
<l0Wsquare, glass thickness: 0.7 nm, the steps
described in Exanple 1 were repeated. The sane
technique as in Exanple 1 was used to exam ne the
transfer film As a result, no breakage of the small
nol ecul e organic filmwas observed at the I TO
patternends, so the transfer result was "Good".
Further, the result of AFM observation was a radi us of
curvature r of 771 nm In this exanple, the total
thickness t of the transfer |layer was 90 nm and t he
| TO height h was 187 nm so k was 0.48. Conparative
Exanpl e 4 Except for using a donor filmhaving a 70 nm
thick transfer |ayer fornmed by successively
evaporating on an internediate | ayer 45 nmof ALQ 20
nm of NPD, and 5 nm of CuPc, the steps described in
Exanple 4 were repeated. The sane technique as in
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Exanple 1 was used to examne the transfer film As a

result, remarkabl e breakage of the small nol ecul e
wonrgwsze29fi | m was observed at the | TO pattern eQuaS2®6/027590

the transfer result was "Poor". Further, the result of

AFM observation was a radius of curvature r of 771 nm

In this exanple, the total thickness t of the transfer
clayee: was 70 mm and the 1 TO height h was 187 nm so k

was 0.37. The results are summarized in the foll ow ng

Table 1. FIG 7 plots the results of t he above

exanpl es and ?ﬁ veexarrgd ith k.on the

absci ssa %Irgl"er?etc glugrgesecs dekise B?rgglﬁséﬁ% of the

{1 ansiBstrdé bmtcht st éﬁ&tﬁme $s Iikbvﬂleﬂ oh $hd ﬁﬁfaeeaa@ﬁm@ﬁdmg at

"G (good)", while overall breakage is indicated as "
lez(sp@mgrblecmpm aé’uma],cglhk laygrpeoviged doeasde apieri ﬂmjprgm’@@q, tané a second

und re esse condlt
APl et by WL SRl g R Y e8P el OfimiBRe e Hoftee
chhiBteRs Qi Gt QMeréds-sRBtiHalddHiGur llf afl eB8PbAY surfdce bBthe projection
possible to forma |arge nunber of mniature organic

comlactireg/the denctinnal layemdd eshepbshavat ey thy feléowiag equatioansf er
method with a high positi ogal accuracy and effectively
prevent breakage of jth tonal |ayers and prevent
the formation of shortﬁ;l{ uit$ between first
el ectrodes and second el 6Ctir odg¢s. CLAIMS: 1. An organic
el ectrol um nescence device conprising: a substrate on
whi otvheeify) It Bta rebdatunobidglht{nin) of/ihe @cbjestiontfeors its baseex énal
i ncluding at | east one projection, .a functional |ayer
digiansg (g insphorizoptl éwéwnthar@ms Pdjte Srigisrhe Rerition whets ryah/Z yisa
dlﬁ G ?ﬁli&ﬁdﬁgssod}r gﬁ&{ oftﬂé‘&}c} Qsh An%%gé acb%}ﬁc%h%%&nga
ctro UnT hescence devi ce characterized i & a
snctroaﬁ@smfcmé Oro8d-seeibhal Yhapeh amhthe rdeffiticat ssntibAeahefollondng
gr oj ection contacting the functional |ayer is a shape
regieflin by the foll owi ng equation: wherein, his a

rramgu&%?plg lggéb (nm) of the projection fromits base, X

(nm in a horizontal direction having as
I t'S vaHdr&h k=tteandass b BEEkaekahen) WF HeZuntidngl Ry st ance
(nm) in a thickness direction of the projection, and r
is a coefficient showi ng a snoot hness of the
Cr 0S5- Sechh &%%10%5@%%&1@&&&% d%%%é Eblﬁbﬁﬂhgr satisfies
the Tollowmng relation: r>-2000k+1550 Wher@in, k=t/h
and atranspaentrsubitrats 8 t{ansparait elebknodamnar@cmaﬂl tHeet;aeasparent

substrate, a functional layer formed on the transparent electrode, and a back electrode
formed on the functional layer, the organic electroluminescence device characterized in
that a cross-sectional contour of an end of a surface of the transparent electrode contacting
the functional layer is a shape shown by the following equation:

h

y:————-
X

I+ exp(— —j
r

wherein, h is a maximum height (nm) of the transparent electrode from its base, x
is a distance (nm) in a horizontal direction having as its origin the position where y=h/2, y

is a distance (nm) in a thickness direction of the transparent electrode, and r is a coefficient
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2. An organic el ectrolum nescence device conprising: a

transparent substrate, a transparent el ectrode
wanro@igexd7on the transparent substrate, a funcPComakoos027590

| ayer fornmed on the transparent el ectrode, and a back

el ectrode fornmed on the functional |ayer, the organic

el ectrol um nescence device characterized in that a
shetvaSe SRSt bl ekt sc@fonalnhey) aafl tie Gerficas r 9htisiaethe

transparent el ectrode contacting the functional |ayer
follewinggplaen:shown by the following equation: hy - 11 +

expl..; ?ﬂﬁfeln h is a maxi nrum hei ght (nnm) of the
transﬁépé% I"'ectrode fromits base, x is a distance

(nMwheieia, eyt a@inttiab teltkRed (A1) e Mect@sal lageOr i gi n

the position where y=h/2, y is a distance (nm in a

t hi ckness direction of the transparent el ectrode, and
ris3a coRhfdisd®stprb@witarfor gﬂﬁ@%l@&ﬁﬁﬁmﬁﬁs@éﬁ%e device, comprising:
cross-sectional shape) and tRe coefficient r satisfies

t he Hrbtgingdmmqnéqcawﬁtbrthe susfap@ 0k proEBomkide off a sutkstiateprovided

t | .3
Bt SlroBe O S g AR B e SR GOl L Bt faver of
a A6k Sifet ERRPidedioNE balt drfad p]ﬁtdﬂfér@lapsa}tveﬁton%%} ahfl %ransfer layer

surface of ‘a projection side of a substrate provid
fomnedsuacdssivsly aal igatradidenlasartlightiiohdbebasadidernd ttlmjcilqmgr siteet to

| east one ere ion_.a.tr nsfer er of a.donor sheet
nepbE il BT bR BR oot . Ssie R Sron soctonal
con®Ebf &éhd 6@ b?ﬁﬁ&e bRYE &»@ﬁt!tf&ﬁ%ﬁﬂd&%%%ﬁé \ﬁﬁtc’t’loﬁﬂ lé}Ier is a shape

irradiating |aser |ight omt he base side of
shdemdry tsfodlowing ¢rpation:he transfer | ayer, and

transferring it on the projection, wherein a

cross-sectional contypur of ®"an end of a surface of the
proj ection contacting ﬁhe funmglonal | ayer is a shape

shown by the follomﬁng wherein, his a
maxi mum hei ght (nnm) of the rojection fromits base, x

IS aylitréih M & mBfinund héighQhing 0nd /pr@j'eétﬁﬁlt fr& iRDEE) & 128
its orlgln the position where y y is a di st ance

digtamge (um) &n 2 horizanéa slirgbtianchaving a@ﬁts tonglmthg pegitipowhernehf2, yis a
.S a,co ffl&lqnt %? ng g
distance (nm) 1n a thickness directiort of the projection, and r is a coefficient showing a
smoothness of the cross-sectional shape) and the coefficient r satisfies the following
relation:
r>-2000k+1550

wherein, k=t/h and t is a thickness (nm) of the functional layer.
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snoot hness of the cross-sectional shape) and the
coefficient r satisfies the follow ng rel ation:
WO0200006M971550 wherein, k=t/h and t is a thi ckResaISEmaP27590
of the functional |ayer.4. A nethod of producing an
organi c el ectrol um nescence device, conprising:
formng a transparent el ectrode on a transparent
subst. r at ep niwthdig MGoduding @ubacd eletttdluhbRscdtcé deBcd) comprising:
the transparent electrode side of the substrate a
t r arformeingjadiasspasentlesads o BarspasrpyubsEde diringingisto contact
n ot | _conver.si.on. st | ayer
Wi Bt AR g eRRR R Bite Y Bl R ARG B comor

shbét@BmpHeedef b Lt d8d bhbtoteHRi@oneRseh 1dyer fiftkansh layer formed
transter layer, and transferring it on the substrate,

suggresiEsly o i Pesliatingdesen fiaht feaom thshesosidaaf gdloper sheet to heat the
anspar.ent .e t . CO Cti he
it B58; B bR AT ION BENRERE L Ena PRyt CSutour o an
en@@falsin@ice ofties @arparent ae@roﬁa&bﬂth'dﬁn@Qh@ﬁﬁns(&ErLI?er & a §Mage shown
transparent el ectrode fromits base, x is a distance
by(thejoliowiag e@iafioant al directi on having as its origin
the position where y=h/2, Y is a distance (nm in a
t hi ckness direction jof sparent el ectrode, and
r is a coefficient ShO‘iVi_*_l’é a %moot hness of the
cross-sectional shape) and{the)coefficient r satisfies
the followi ng relation: r>-2000k+1550 wherein, k=t/h
and whersingh ishd mkxiessn height (ofn) bhitheftransgaran aleciragefrom5ts base, x
. A method of. productjon. of an arganjc . . .
is é|d@a%fram Resiaufroatalidiyraien §eVingss Fepwsnithe psiion where y=h2, y
R e S e D1 B HfSe A and s goefTiciont
shawthgpshaithesssratf the@mnsesssdtionall shyer) ané theAosidiad r etisfies the
roductigon of an organic el ectrol unm nescence device as
foﬁ%‘t’mgé?lﬁﬂoﬁ“n claim3, wherein the transfer layer is a
three-JRyer;&lpructure of a hole transport layer, an
el ectron transport |ayer, and a back el ectrode stacked
t ogeyiesin, kK=t/hrarietib achicitnepy @€ of ilenfuaéticnal Rygani c
el ectrol um nescence device as set forth in claimS3,
wherein the transfer layer is a two-layer structure of

a hol e trRpsAd of RY&ictionef ﬁﬂox%bﬁ@ eleefRoluhARGRaIce ded¥Ehs set
stacked together, ‘and, after the transfer layer is

forth amelhien B oatherein the donor sheet further includes an intermediate layer arranged

between the transfer layer and photothermal conversion layer.

6. A method of production of an organic electroluminescence device as set
forth in claim 3, wherein the transfer layer is a three-layer structure of a hole transport

layer, an electron transport layer, and a back electrode stacked together.

v

7. A method of production of an organic electroluminescence device as set
forth in claim 3, wherein the transfer layer is a two-layer structure of a hole transport layer
and an electron transport layer stacked together, and, after the transfer layer is transferred,

the transfer layer is formed with a back electrode.
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the transfer layer is formed with a back el ectrode. 8.
A nmet hod of production of an organic

wehewtsenm nescence device as set forth in cl acmu82005/027590
wherein the transfer layer is conprised of a hole
transport layer, and, after the transfer layer is
transferred, the transfer |ayer is successively forned
Wit an & Retho@RHERRERY df dndyLini@eldctiolhdles@InBE HEBE as set
9. A nethod of production of an organic

forgh matlainl Jirwhessin érecteang oy ilayer issomprisddorfiahdle trensporhl@yer, and, after

erein the transfer.|layer. i.s conprised of. an el ectran

tnq P o e afppterane G 1EE R Ra SR Le oy B il Hetron

trah§RRIbRS 2Bd o bhbIECTbERIMRS er | ayer is successively formed
with a hole transport [ayer and a back el ectrode.

9. A method of production of an organic electroluminescence device as set
forth in claim 3, wherein the transfer layer is comprised of an electron transport layer, and,
after the transfer layer is transferred, the transfer layer is successively formed with a hole

transport layer and a back electrode.
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