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Organic light emitting devices are traditionally fabricated in a batch process by
sequentially depositing the organic thin films followed by a thin metal cathode onto a
transparent, anode-bearing substrate such as glass or a flexible plastic. A number of
disadvantages exist with this manufacturing approach, however. For example, one or
more vacuum processes are typically necessary to facilitate deposition of the organic

materials and/or the metal electrode(s). The presence of vacuum processes. greatly
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the first substrate and the second substrate, the third component is bonded to the
second component, and the thixd component is bonded to the first compénent through

the at least one opening.



second conponent, and the third conponent is bonded to
the first conponent through the at |east one opening.
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According to still another exemplary embodiment, the invention relates to an
organic light emitting device comprising at least one composite layer, wherein the at

least one composite layer comprises at least one organic light emissive material mixed

with at least one adhesive material.
BRIEF DESCRIPTION OF THE DRAWINGS

In order to facilitate a fuller understanding of the present invention, reference is -

now made to the appended drawings, in which like elements are referenced with
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- Figure 6 illustrates a performance comparison between two organi¢ light emitting

devices according to an exemplary embodiment of the invention.

Figure 7 illustrates a cross-sectional view of one organic light emitting device

according to an exemplary embodiment of the invention.

Figure 8 illustrates an exemplary organic light emitting device according to an

embodiment of the present invention.

Figure 9 illustrates another exemplary organic light emitting device according to

an embodiment of the present invention.

Figure 10 illustrates yet another exemplary organic light emitting device according

to an embodiment of the present invention.



Figure 10 illustrates yet another exenplary organic
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conjugated backbone, such as poly(p-phenylene vinylenes), polyphenylenes,
polythiophene, polyquinolines, polyfluorenes, and their derivatives and mixtures.
A second class of EL materials include oligomers and polymers not having a
conjugated backbone, such as poly(vinylcarbazole). A third class of EL materials
include oligomers and polymers having a non-conjugated backbone with
chromophores side chains, such as polystyrene with quaterphenylene segments. A
fourth class of EL materials include oligomers and polymers having a non-
conjugated backbone with isolated chromophores, such as
poly(disilanyleneoligothienylene). A fifth class of EL materials are low molecular

weight semiconducting materials, mainly organo-metalic complexes, such as
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According to another embodiment, the pattern of the openings, i.e. the number,
shape and locations of the openings, may be varied depending on the desired use
of the openings. For example, the openings may be regularly spaced to form a

grid pattern.

At step 106, a third component of the organic light emitting device may be
formed. The third component typically comprises a third substrate coated with
one or more layers of adhesive materials that are capable of forming a strong

mechanical bond to other materials, such as those of the second component and the
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the remaining component is laminated or otherwise attached thereto. A roller
laminator with appropriate temperature and pressure settings may be used to

laminate the components.
‘The exemplary method ends at step 110.

Exemplary embodiments of the present invention may provide a number of
advantages. For example, since the three components of an organic light emitting
device may be prefabricated with or without any vacuuwm process and the
lamination process does not require a vacuum environment, the efficiency of the

OLED fabrication process may be greatly improved and thus the related costs may
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conponents are | am nated before the remainin
WRAMSOHEA is | aminated or otherwi se attached XEEPE0HH035683
Aroller lamnator with appropriate tenperature and
pressure settings may be used to |amnate the
be & d{%%{i.e ntS.q IHe gXe lﬁ‘%tﬁ{ hag endfadbn Shemolilaught in
enprary enmbodi ments o e present 1 nvention may
em‘tﬂ{f]i@\/ibﬁhﬂ@ & Menpesemfinvatvarntlagesaref de.gex&nptle bysbnieeh and
the three conponents of an qrgani¢c light emttjng .
aboyely sz 1EBE BHEMEL APt @HIIBP{ atyﬁ@u%naé{nj?ﬁ \PERISYRT:
0 1d 3 j 0 i 184
whb BT RBIR0h bl aopl ARAADLED MAREIS JRRRLRLaBa, piida
andf@bmiechdricid popeadss may beeolgnaewtll v Thepemnegsamd thehyscond
the rel ated, costs, ma -7 WD.20051045950
comABTEUISPOY HeBS Rt Cpdhs BAISHD % &'anleﬁé*S 8% Ruhbleratnst greate
intif RROhGAL 4,85 i s dltingSRRRERRNS aGfnished
s AL ROhGEL A0 ok Nl namhoghnr s st
OLEDc hragtudt nedevaxordng dani enbédymentsmif thagreteni deeniipn.hthe

l'tiple | ayers be achi d, > l.ecti
OLEY s St SR ap G DVl PR i CYed R it
Th@fok& adny RYHrONeiBGHARI KdtincHE QREKAd afmyRIWebardlay dctR tnet
The openings in the second conponent may help to

withapey odhe Nrekeding biepy omothepgeentagsisolibbibe d1ghtgxtraction

reate. o jnti.n Yy ; gani
R 1 L APHE SHAF R o200 U BhOB i
propadie caginesthid thet anempedimiént matdial né the eliehtcomponent. For
I nvention, the OLED core, structure, is alrea

d .
eXapibe etice il ORPORFRsPanhe s%{gb‘%ﬁff%@gfirﬁf%l%d to contain
scaﬁ%‘\'};ﬁege{;@”daea%gle&&ﬂldbfees‘?fég:aﬁldfl%diﬁéshﬁlr SRb © SBahiNGeTRNt-

rea en net wthout any extra packagi ng
extgtBps. Another advantage is that the light-extraction
efficiency of the organic light emtting device may be

further enhanced b roperly. engi neering t he . .
Aosgiizg, o Bnar Ptk SR BRSGIPRENATr Sl ahane: difspen
speSHRABRLSs oft HLOLBDN Shoa AP aRaNbsti@Ys beRnBikeenpdnaits may be

structured to contain scattering particles with

varigdsi Febkemneplgethcanidsitaigarings thirdoraraponest apahfc desigred to
conb 350080 o PEAEIPALA SRR Syhd e conver
the emission colors of the OLED product. For example, the substrate of the third
component may include color-modifying materials such as one or more phosphors,
According to one embodiment, the substrate of the third component comprises a
down-conversion phosphor system comprising perylene orange, perylene red and

inorganic phosphor particles, for example, to covert blue light into white light.

Figure 2 illustrates a cross-sectional view of an organic light emitting device and
method for making the same according to an exemplary embodiment of the
invention. In Figure 2, there is shown a first component 21, a second component
22, and a third component 23 of an exemplary organic light emitting device,

These components may be laminated together to form an OLED product 24.
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speci fications of an OLED product, the substrates of
the three conponents may be varied. For exanple, the
WQEHSIHRFe of the third conponent may be desi ghetlUB39o4/035683
conpri se one or nore |layers of col or-nodifying
materi-al s that can tune or convert the em ssion

In tﬁgs' &L&lﬁg @hgem@k%@n bRgHCE c&ﬁﬁuﬁmh@mtmo@ YRASLE 308 a

conpo ent may 1 nclude col or-nodi fying
cathvatelayal 803 uohead oynenoemittr daphod®prhorSathode dmjreai i ooy

one enbodi nent, the sub trate of . the third co
COMYBI IS8T HOTRJAH- BioHk dRRF Eﬁ%‘éspﬁl%@ &5 JPRRCS um ?ﬁg) or

cal GAIRTaS 'Eﬁhlﬁ@{ ng 804 ‘il?eﬁfgi%ciuﬁg oYk @R d@ Qn BMc light emissive

I norgani ¢ phosphor parti'cles, for exanple, to Covert
matbtisle ducighes Halyphantyldnevinyte. (P Hguoe pelyflucuete @tBs Abese
Cr.0SS- sgaﬁgjl onal vi ew gf a}% ani.c | ight emIl
ora g TS o oS & Pesit s P s v e SBh il epstine

ink ?&eﬁlﬂltﬁ@/ s&TLRPHTBAE, Eb lB8ting, PROALAIOMpot Mefb@USE of other
here is shown a first conponent 21, a second

procwyagsofrentn ixde asndThe sdtiond covRpoms 7 @pfsean substrate 200,

I
o YD 0L e ko L SO RE G ARG g
lay@r DOUCYT2A layeB 200 26{(%/ %595@0@@5%1@339%@@56&3@1‘ Pno is a
this exanple, the first conponent 21 conprises

condnefister pRIEMDHhBFITRS Ana cHArLe ARGSL MaRER 2@213%%?@6 may
be 9¥1aﬁ$pa%ﬂtf%§srs dl%gsrtlcz?% ex(':ﬁr}{:é)d%nl &Y ofrzgﬁa S 21 mag be

nore’l ow wo functi on suc
torrna@ ﬂﬁsmglmhe Wggorgir congainenuza. (Iﬁa)us HEnti¢ular exlaa;;:ée, tﬁe)dpcmwgs

are WiahHag Butcs Sl oSty Gruiel Bhepgrod] CSmplRttici Sy erhe

011@(11?@% Jﬂr‘ﬁx%eope‘ﬁ‘h%%ﬁy Rt Qb AhtidlAY BEPABbuRALE tﬁ’@@ﬁpel and

formed wth a process such as Spl h casti ng, In

lowpr burfiasy of Slor srwang npmongnt Zﬂekil“fmothnﬁn@mmygﬁ %%POI{mmﬂs a
o580, ST BFSRETS KIRURA DSt el e

theini@lilasict bp d@%é}dﬁrgah_r(p)mdtélyﬁr th%@&aﬁnﬂ)rﬁl a substantlal bond to
yet hyl enedi oxyt hi ophene (PEDOT) [|ayer 210.

subgfagte 20008 vedk steaniter daveanfde ThHg Wi @Emm%‘?y%lr 2@143“1 23
are lac’mﬁ]ate% %E&%{eer acf%ﬁl é‘f?bt %{b"i‘ﬁlcts %ﬁe§i§%ﬁleﬁaﬂlgﬁ4 may not

ansp Sr't ate
only rba»nd aarthetupgbxam faoe @ﬂ sui’.tswate T asethcpm én Eégmaﬂ alyutcn‘lso

216 b h.th
rea@b?f@&qgﬁtowm%%n fﬁ e fupt .ac ?l}ﬁf ‘gxtgﬁpﬁ%gs S‘«%ﬁ o Bk iR st
con ﬁeﬁPQMHQEIS%E@EgI%éILL%ﬁa . eA€Reds inb OMalndtS, the three

econd cdonponent
components may be firmly integrated into one finished product that may not easily

delaminate or otherwise come apart even if made into a large area.

Figure 3 iilustrates a cross-sectional view of another organic light emitting device
and method for making the same according to an exemplary embodiment of the
invention. In Figure 3, there is shown a first component 31, a second component
32, and a third component 33 of an exemplary organic light emitting device.

These components may be laminated together to form an OLED product 34,



orientation of the openings may be substantially
ger%en_di_cul ar to the upper and |ower surfaces of the
WQ U5 %SG nponent 22. The third conponent 23 cHrpP$PREL035683
a substrate 212 and an adhesive |ayer 214. Adhesive
| ayer 214 may be a thernoplastic or other organic
In tivist exdngblet tat fisanomfiperena 33 ubstratses &l subgiratet WO which has an

bst 20 ' I 04. T.
I bRgbadhiense) Suianay 3 ERD Flvet RUF ant el 890
Thd YcBhPERREAAUEE cEfprisdd RefibY@aEBI08! bakihdlé 18RY 300tand an
only bond to the upper surface of substrate 206 as

emistiapdaryer 3 12 ghm eray ofwpeniaksd18 meac he fomedghropEdrihpgecond

216 to,fo .bond to t top surface o h | :
congigbian: 15 Pt Dot Bt @i fit iy e 535 sh bt hahesive
layéresid.t Whed a3bmpaidn@n3 1.t 5B ahhirseareClammened ticgommy tbeorm an

my integrated into one finished product that

f
OLKBt ProgyFy 94, albsinie Aut@iad S 16tmay Wpsd te drih %vnpewg&gqef of
sub(rs:rt?%gs?;'_()gt& fiﬁ%é] g)ﬁ)gs%ri%ﬁeegf% eaﬁft&r ?]azfe?’ 3bs ilish él??%ﬁltl s 318,

Vi'ew anot her organi c mitting
device and nethod for malting the same according to
It vaill lexepplcatayedetitap dien@bEDoprodbets iilosteaitd om FiguredP gmde3 are
3, there is shown first conponent 31, secong. .
onl o0 REHEPIES 21 SeRArANG Pith CHRBORAS 5% Bp Bifsent invention.

Mafy SIRhA6Ys QLiSAR the lchGlE @ORLED MHaE@RNIsCRd thi8SRr sequences
conmponents nmay be | am nated together to form an (l%D

in theonbue tOIHD stGicivE 2005059 50 PET/ wsded4/ beGe8Fvep for the

t hj a e, the first conmponent QML I: e .
sang, L EELPERSGh iy cioisge i SPR Gt SHe L EE Gndypeir faver
seqGORE ¢6l tHythfecRbRIbnkiay BEf030 theangle dinigmictit er | ayer 306.

The second conponent 32 conprises a substrate 308, a
_cathode layer 310 and an emtter layer 312. An arra.){.
Figgre 6pdurtigfss 3180masrchend oviwdok MetotigHh§theresaicomgnt emitting
i AR SBlnr TORTAC ROIRORRL 3o SOBRH| o o
the cowvpotient siB3Figi32 Andle’3 iaskowan nasedompgetiiet],t o second

forma OLED product 34, adhesi ial 31 e
COTRRHEPNE 3%_61@ athied Spepielir Favk i eren iy pE eg e tine
deifle viiPe S {2661 Bfmpdticht 87 i ANEMerIA HY QHEN RPN RGSts.

318. It wll be appreciated that the OLED products

Th¢ irstseomapentnl 1 Riogurisss 2 sabdirgeat®® whighyhaswen dkanipyas402

oo CESRAPRT S S TRREr e Lo RAR 1, s
subSER 4Rt @lchdlode dvdr §1RhKd hiayeitieeguendes Openings may or may
not be included in the second component 42. The third component 43 comprises a
substrate 414 and an adhesive layer 416. When components 41, 42 and 43 are
laminated together to form finished OLED product 44, adhesive material 416 may
bond to both the upper surface of substrate 408 and the top swrface of PEDOT
layer 404 in locations beyond the edges of the second component 42, Due to its
smaller size relative to the first and third components 41 and 43, the second
component 42 may become encapsulated between components 41 and 43 after

lamination. Depending on the size of the second component 42 as well as desired
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in the core OLED structure forned in a finished
roduct. In fact, even for the same COLED product,
VeS8 ces may exist for OLED materials andP@HB$P004/635683
| ayer sequences in the three conponents before they
are lamnated. Figure 4 illustrates a cross-sectional
bondirgwstahgiietit maptonenaongtaé dedirapha toefermt opegingdanitbe segoad
he same according to an exenplary

nmet hod f or, n
Con"é’r‘i’ﬁ%tlof?eﬂfmotf’lfanﬂﬁ’é "Phvention. In Figure 4, thereis
shown a first conponent 41, a second conponent 42,

Fig é‘h‘%dS Aidhakd £ormensaionB Ve 1 sENemURE Yor garganight |ehﬁhing
tting device, where the second conponent 42 is

devinvaidcording dm an s ewpay e dbwepionfethe snventioa whergtelectrical

GRS 4S5 B PR 82 o

ele&hsame@@ﬁﬁlcﬁwpqmwm@ eofabricard By 1aaubatr@mnﬁ@&maﬂ
cat hode | ayer 410 and an emtter |layer 412, QOpen

52 medy S8r Why ﬁiﬁfoembéoneﬁwd@anplﬁseﬁr?eS%t@BéWdS%ﬁﬁBﬂéﬁtwﬁh a
Thent
patffied! 1FQ d!;ﬂé;e{j SPTRORCR p AR GRTVENOP Ayers d0g! raf}ge $tbond

FCn’ adnesi ve Iayer en conpon and
00114&3)1131’11852 |oamplina§£d subgredtb €506t @ feoternedi th@dIa@:EBIJS and an
roduct 44, adhesive material 416
orgfig W ek 1%% pide Tore @ulﬁ‘s?%lfféle&béga&ﬁalptlﬁas ?dwn'iﬂﬂgae%ve

sub@l%atgw a aey atté@éd | &éﬁdﬁ%}ﬂé& Eégénlc}b ¥R ds 1t4he ®AGESthef three

e secon onent smal | er size
contginatiis\aee iannmbr@dﬁogcﬂheraﬁtb tmiductioempaneén tgnayl agtmdt 431y as

an %cg'te 25 8 E’gﬁﬁgﬁ‘gﬂ{ggg E%mﬁ%;aeqﬁ%to&feﬁ%ﬁt encadﬁsa& PlOVl(?G electrical

mte@é‘cﬂﬁﬂ%@‘ﬂl&g affbrgh@esiiZRr @t lahersset and OIEIPORedhct42 Tas three
well as desired -10 WO 2005/045950 PC1/ US2004/ 035653
conppanghiiganst the mpenings mayahe gesigpsd iopropisledissitpd sppliggations

F r Eie%ﬁ%gLQS@réoﬂnéé?g) secand qy e@an‘é&tlﬁ bl QF tth@ device

| | l'ustrat cros -secti onal
showirely Kifuists éﬁfeo@xﬁﬁléshﬁ serful yacinmetted btch@nitvid. ribhe sienatiue may

according to an exenp| ary. enbodi nent_ of the inventi
be jfared & aduper| ot %mﬁdﬁb%%ﬁ@&ﬁoaﬁe‘i%d B StTeRe 0V under a

a Y
B8, AU Rl sl Tt sy

mtémmnmahmmgommmea”tea‘nbs il condsRtianebB3. The first 5
conmponent 51 conprises a substrate 500 covered with a

Ang tgit g)ﬁ-&ﬂ'lgp gé)}&ﬁ’om e%on%%%mn corti ﬁﬁgtﬁ(?r{ ﬁesqlo%DgTFngeeﬁ This
OLED is fabricated by laminating components 71, 72 and 73. The first component
71 comprises a substrate 700 covered with an ITO layer 702 and a PEDOT layer
704. The second component 72 comprises a substrate 706, a patterned cathode
layer 708 and an organic emitter layer 710. The third component 73 comprises a
conductive subsirate 712 and a patterned conductive epoxy layer 714. When the
three components are laminated together, the conductive epoxy 714 may provide
electrical interconnection between the substrate 712 and the first component 71.
In one application, substrate 712 may comprise a highly conductive metal foil
structured as a bus line to reduce the sheet resistance of the less conductive
[TO/PEDOT bi-layer anode. As a result, the siructure shown in Figure 7 may be
-11-



conmponent 52 conprises a substrate 506, a patterned

cat hode |ayer 508 and an organic emtter |ayer 510.
WERWSOKI%Y conmponent 53 conprises a non- conduckGR/BS2004/035683

substrate 512 and a patterned conductive epoxy |ayer

514. \When the three conponents are | am nated

v1e\¥/&9 ﬁé Q%{umﬁelﬂ ICANILE O oMk cRd 4o rHBY b@@t}m@%ol ®at BadSn
hesive to bond the three conponents together, it

parafha]f aI so provide electrical interconnection anong the
different | ayers of the OLED product. The three

SRR A GRG0 B A0S BFLARRS LBt

exempliBeg GANBIGLIRANS ahhle7 expaplialy, sapfbguombimed bf coitfeguring
device shown in Figure 5 effectuates a serially
electipi detpranapeion e O & ariFHenssire ¢lsp ROSsiRty F%@e\w @ideetive

adh\j\gﬁ\éc?m%%? 0t3£1 &HH' Eg)[ry ga'ﬁ[i%o%%rh@ gted in series,

e biras, current may flow
fromone part to anot her through the interconnection
Acgpeding so engthee eimbydinteat oﬁﬁnﬂm*etama iepokyn, hmotshier desi1 able to
exanpl e of %n .nterco El on.conf i uratlon i s

odd i GRS oADK SRR L PEBYS BErBl By Q&aﬂé’tr%%c light
em1&9%9&ﬁ95 S Th» ad@%nt@?@ o?%lenﬁﬂf‘g fih Rt sSTRITPORERE wifil adhesive

rrses a substra 700 covered with an I TO | ayer
mat@'ﬂ@l(sjn@hnab@Emlﬁaer rmay7 bdlp Tiseteswovn @ntemammmct brtween

bstrat 706 t ed cat hode .
oL T or e T et SR TAgSSeR B AR ofmer
Iay&oéﬂﬁoﬁql‘ED@'ﬁ‘ RERT dSB&waen %ﬁn@i—ﬁﬁhﬂvﬁ?dyﬁéi n@tee ahli 2y andal
a patterned conducti ve epoxy | ayer When t he

cleqindgdaxsnpaidin yraethenadn hapedtivpgelending anpemissive polymer
witl o{'ﬁﬂ]r gi\r'ev?n %&?ﬁé’s&?ﬂ W\égﬁ%?pﬁﬁ’ﬁ’d @8 t}ﬁ":l ?{}é%ﬁ@ dof an OLED.

goRnett ron hé subst Fat e
Accfondhﬁg t@om@n&mﬁem‘t’sl of tha iomentampld matn‘o@n ofsaldiisssnals eor7 h2ir

Yy conpris i g nduct ve, net foi l
confERRTBe T6 Moo TR O RURSLES (RECR fafs be used include
i st ft I co I i-1
epo;d%% de. Eiacli]A§s:1§E;1€’(§r es%}‘?ylnﬁtﬁ%e s?ggﬁdﬁ% sthl)—(\g/\l)(/nyﬁ)ll:e r@glgegur éﬁéﬂ fhine
fmmdyle]luygic aridl WEMBOOS) Pd98ersPCTOOB2004i1085688 Light eweection

of o the b

eI P oL B eGP ISt SPRg O Ty i aerigent e

lightlegliite® ﬁbiﬂ ﬂlGQ?ﬂ tehBssPas Rhicglhl. CANREIR e dF Gl ddBedive fixed
as exenplified in Figures 5 and 7 respectivel

witihan @@mmbghﬁ YNISHNE nga\gqerpq}‘ gnay be prepared by d1ssolvm)é them ){nto a

same solvent or a same mixture of two or more miscible solvents. Next, the
composite may be applied by the process of spin-coating, spray coating, dip
coating, screen printing, ink-jet printing or roller coating, for example. The
adhesive may be cured by ultra-violet (UV) irradiation or at a temperature between
approximately 50°C and approximately 250°C. Typically, in the composite, the light

emissive material is the most abundant ingredient on a weight basis.

Figure 10 illustrates one exemplary organic light emitting device incorporating
one or more adhesive materials according to an embodiment of the present

invention. This OLED comprises a substrate 1000, an anode (ITO) layer 1002, a
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el ectrical interconnections. G her variations are al so

(gossi bl e. Further, conductive adhesive materials
WQEHEI4RAN epoxy may al so be used. Accordi ng R@F/US2004/035683

anot her enbodi nent of the present invention, it may be

desi rabl e to add one or nore adhesive materials to

rga A ganL.g, .l ~
PEROT, fikl Y9007 A30pd Y Ch0e01 068! (0P Refhont Aler 1008, The
comﬁdsmﬂayw 1006 anhebé Fermdteh e niigdngsimesine pelynvaf ADA329 tvith
hel p.create nore intimate contact between

ad}ﬁé‘ﬁ?ﬁﬁ’@"fébﬁ‘ﬁﬂ‘b&é@ For exanpl e, surface contact

bet ween an em ssive polyner |ayer and a PEDOT | ayer,

Ac&ﬁdﬁa LHEGRR SALEIThRA! ¥ ROV ERf o WOL@WM&}JW Bbricated by
el ectrode | ayer, may be strengthened. In addition,

1a1ﬂmha‘:tmg| ardy arfimmlsdsa wecomd| apmgIon e whemeh edhasve is mixed into a

h
poleReny Snscr iy heg T ErBEH AEPIE SETHRE T hULhErBAmes. In
thlsrwpe(fthﬁfd c%ﬁﬁ)%ﬁhz’{@ﬁ dﬁﬁoﬂ’ﬁ@ﬂécess%%' nations may be

used. Exanpl és of esives whi ch nay be used |nclude
epOX|es acryl ates, acrylimde, isocyanates,

EX%%@Wdrethanes mel ami ne  formal dehyde and unsat ur at ed
pol yesters. To maintain a high |ight extraction

e ive e
An %@aﬁ%ﬁ%ﬁ% ?rig%gggr%n o theA ﬁ%th@tﬂ%nt% Fg&loﬁllp Ped 2
polyhhy]engMe}dﬂhﬁsle\(@E@tgeibstﬂlte cdhtﬁrbwﬂhamtI?FOolfaymnd a PEDOT
adhesi ve xed wth an ic |i ht em
laygr rﬁea@n%na@w&? @%P@ae%g% ?’3*“1’%%1 ﬁwgcoewﬁrmtws 130 layer
andSQ B %'f\{;%ll\yénarb@n@ AR I LY i Qi vd E@yﬁfel mzbgaz@ %pm@t@g-
ent's onposite may be

dzoptryb&l&&’&l)df?-,%—pud) cgpatq’hnged sfmayAwatqan gDy@h @ource,atlncng (555

Mo? %r elgg(tgﬁ,tﬂxgt }gﬁ.x% éD ngEenJégqe\l?gr :%2 gg H?B{r Ye é | eras %?e%de@ Yith an

adhekive anmeRAIS N o ldM) G);St[c'aﬂlﬁﬁlhleﬁﬂe% (&Noalammey qmumsed from
bet ween approxi mately 50C and appr oxi mat

Norgp Ezadugts, fe. ( Reanborp oSl D851 4HE S xf&dhtTheeﬁﬁ { shmponent thus
had BBl Mspéf‘%ﬁ?ﬁlaéﬁ“ 0feak SOMLAHnR N URkABhre of

ustrates one exenplary organi
PETJI@KW(pemntdl [ MerdjeVTh@el mnccpﬂp@talmwemmhsequmﬂg lammated

. adhesj ye eria ordl ng.to an enb t
togpihes éﬁlxow?cﬁ%m P t |S§°Qidﬁbe&3‘h%lﬂ? §%§?‘5 154 ’é‘flPat 2§ef01‘“
lairﬁ%r?b ANORE b FO WaY @iyl QBderv8d (@l tMﬁ@@@)o‘ﬁ%ﬁf’Qhe
04/ 035683 PEDOT | dyer 1004, a conposite |ayer
sechf@6eommpbrantc at Adide lbayeation00Be IThenated film was separated on
purpose. Photoluminescence now was seen on both sides, indicating ADS329 in
the second component had been partially transferred onto the surface of PEDOT in

- the first component due to the strengthened adhesion.
Example 2

In another experiment, two working devices with a structure of
PET/ITO/PEDOT/(polymer blend)/Al/PET were made via lamination of separate
components, wherein Al was an aluminum cathode layer and the polymer blend

comprised a blend of ADS329 and Norland 68. The first device was made using a
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conposite | ayer 1006 may be, fornmed by m xi ng em ssive
& \6/(mer ADS329 with adhesive material Norland 68.

WoPHitly to one enbodi nent of the inventi on, PRV EH3S683
may be fabricated by lamnating only a flrst and a
second conmponent when an adhesive is m xed_ into

compohenterith ayencite R BABQ RIHOTHbalrs bund) maﬁ‘é‘mponem
SR D BRSOt w35 Ao i
 daar TR s by i o
PRl aer BB e HPENIET I dfY inti o SPELESEIe] 4yl the
1am%at%%lcgﬁﬁiIsﬁa%ﬂ?%?@%m%ﬁgﬂ{dgls A er% \QEJ ﬁt(?) @5&1}39@1 Bhp for

ayer bl end in
ﬁve\/\m'lmhesam @i SBIO\AEdmbgmﬂro,weﬁDSﬂﬁtﬁcc{dDmethmQal pr opemes ie.

strepyBongiL B on et e B NP QAo coeaive B, o Pl o
bet DEE enfre 1%11%193&@\]_1@)911 M de! ended with an

esive nate and Optical Adhesive 68
( Nor | and 68"), purchased from Nor | and Products, Inc.
Exaf@anbury, NJ 08512, U S. A ). The first conponent thus
had a structure of PET/ITO PEDOT and the second

In a%ﬁg-geg Q?&Bpllgagm?ssﬁ}et}%f% eAB%%Z& %sz{s JQ@Q% }Yg'a{es@leqﬁéjc)zml

onen re su
Noﬂﬁﬁleﬁber Thel bk@nedsdbwcaa shar ple()&@dsbpcmde;)lg eSdposilligame of
i rradi ation. Bef org | ami nat.i on, _phot ol um nesgence

AD&&%‘) a¥ithy 185@1@%@@18(% egagsADNg gy 685, Fhambep il ght Toom
tem@&%@eﬁt air; {Igj %Qﬁ% rﬁ‘ﬁ Lﬁ’@q t g obam BAlRdnfihltE Wakling 4

ar at'ed ose. ot ol um néscence now was seen
nnlﬁﬁteb@bfl}\zﬁkﬁle& (agideais), TpadiiS8ROsdlution he7S é@c(ntining with a
nponent had been partially transferred onto.th

stir Pt RE NG MOPERRS CPRIng 4RI [ KON FpAERte Hudnity Bepureed
box St Aﬁ rbg%z{g&@ ﬁ%h@grgﬁﬁh ;g RevilX g‘@éxﬁc@f\l" wAR G ieated following the

two wor ices with a structure of
ste;EEﬂﬂ‘ I(Irx)élj?EWVu(lg)ﬁlEMT obtoem@)e! ~MlepRET Werazoned &9 sabstrate;

ROP n%ﬁﬁﬁﬂ@ﬁ}%@é‘fa%@wgﬁa TRRRS Bt o ok Shofte i

dov@g W?b(ﬁﬁ%& éle ¢ and iffa %19 gﬂ[‘@ad'\l%;l ang Gfhr-codBel the Hlend

vi ce was sl ng
solution, as prepared above, onto the ITO/PEDOT substrate, then partially curing

it with a long-wavelength (365nm) UV-lamp for 30 seconds; (4) transferring the
sample into an argon-purged box (moisture and oxygen less than lppm); (5)
thermally evaporating and depositing the cathode materials — NaF(4nm)/Al
(100nm) onto the sample; and (6) encapsulating the sample with a piece of cover
glass with Norland 68. A similar device (“Device B”) was also fabricated with the

emissive polymer but without the adhesive.

The performance of these two devices was examined in a current-voltage-
brightness measurement and the results plotted in Figure 6. Referring to Figure 6,

curve 61 illustrates the device efficiency of Device A and curve 62 illustrates the
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WD 2005/ 045950 PCT/ US2004/ 035683 conponent with a
structure of PET/ITQ PEDOT/ (pol yner bl end) and a

WRAMHOREAM with a structure of PET/Al. The seRoHHS2004/035683
devi ce was nmade using a conmponent with a structure of
PET/ | TOQ PEDOT and a conponent with a structure of

devRETéche(nppqur@cwbd: éhd)As Timevpolgwise Ableshibitedyremughshigher

ff"{c? the lamnated filmstacks were cured
CHIGENRY nI ‘W@D vel ength (365nm) UV-lanp for five
m nut es in air. Both devices showed enhanced

Exdwgabani cal properties, i.e. strengthened adhesion
bet ween t he PEDOT and the em ssive poI ynmer, as well as
bet ween the eni ssive pol and the cat hode. :

Figpseaprglestitesnam gy eRBIANG £ B llggheg’éﬁf% FaiSFncotiag 3¢ an

eml\t()\?cﬁmghi?s(gfjth\@' JrBseRd ReRinYien ”HQ‘EE)'C%ED Np4d %ﬁc@c@? g/hl%mmatmg

uti‘on was prepared by m xi ng 52 rans of
thredDS32Sonentsh 8 LR 2rehd BYr aife fofst degasised BNowdsamep88d ibry spomn-

coopipg R DY Tvarr Sgervond POm Tdhaud « Tafsidiged and UV:Szoned
PE WSIOb%/ FPO&08) ogulﬂ&l%ibél eneryan %{ﬁ&'ﬁﬁt feapid ga t BRucture of

sol ution at C (stirring with stir bar) for one
PEM”GG/%EiaOa“ool Tlrmg stoonyd t eonoent e8ﬁ3ewt urepared gby thennally
nltr p Anor |cI| h mttl
evaemﬁé Aléj)g%tglq? bf}l %%eé d ”)16% % ngﬁ sub r ges Cshd
sub@é%eﬁﬂ @pﬁp@iahﬁg tRE[GHs 11t Qvich @r;ﬁﬂ?ﬂhﬁﬂ@@@basw iigﬁl’bﬁdttmg
strate; (2) baking the | TQ PEDOT substrate at
polymecs } rban SRinsnemstesntphiicks oBlinepREoneroihhabha sEpse

Y
sel - TR RERQTcat hsbreatoe, S lﬂh&md pantebalvb& vdthout gny itfeatmmdi. &lhe

o PSR S R o SO
13d 60' Sﬂﬂ% q}]ﬂ%do %tssa Et!?ﬁgu PR PLECAY O/Itﬂgb'wdeln\fsswe

evapor at i ng and ‘deposi 8tl ng t cat hode materials -
polN&Eﬁ)AMﬂBEW(BM(T ¥ @aniroast@).t e séiqesy ditbe (6)ice measured at

o CORTIENGHF 610\ BEPPREL PRNCER S b cOMBEgiAdE BT s about
0. lﬁlcﬁPAf 3R GalRd Wi %kh?élﬁﬁentefﬂlﬁﬁvzﬁg tROLYIRprOsddudst Bekikes

he ‘adhesi ve." The performance of these two devi ceS was
WeE)oamicn sdthont thedbird entmpeotitaife- None giitthess slerises tirapd nut to

be %nog]ﬁ:nge@ree U| Ee?algin%lgg,dwlh?ch':{n%lilca“:f‘eaﬁ that etilg rnrneﬁguap adhesion

between the first and second components was weak.,

Figure 9 illustrates another exemplary organic light emitting device according to
an embodiment of the present invention. This OLED was fabricated by laminating
three components, 91, 92 and 93. The first component 91 was prepared by spin-
coating a PEDOT layer 904 about 60nm thick onto a pre-cleaned and UV-ozoned
Glass(900)/ITO(902) substrate. Thus the component 91 had a structure of
Glass/ITO/PEDOT. The second component 92 was prepared by depositing an
80nm Al layer 910 onto a PET substrate 908 via thermal evaporation, spin-coating

a polyfluorene-based light emitting polymer 912 about 80nm thick, and forming
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curve 61 illustrates the device efficiency of Device A
and curve 62 illustrates the -14 WO 2005/045950
WIS 082604/ 035683 device efficiency of Devi cRETHUSIAEHI35683
shown, Device A exhibited a nmuch higher efficiency
than Device B. Exanple 4 Figure 8 illustrates an
oncekaap? G yhrongarthe donrgmle@tnf)g tWilly aletdtioscrcpvradi nglhus the

Thi s
confbRnpRIL B By Ran Al Pog L e LS MpbAR, $g SbAnis
it. BRe ﬂmecoﬁﬂﬂo%np@m@@g afbll BABS pRyiep e oRnE 8 Bdheswe 914
coatin PEDOT | ayer 804 about 60nmthick onto.

ontpRree] ne@l cavel alsso¥lén edhuspiip(@omomer B hag the structure of
{.e
B B RSB DA R S oyt

at t3veCmalihy fi o CAIRD Nidan stlomyd r@lfCIkEMTd)aymo&"ﬂ(emxsswe
onto a PET substrate 808, and subsequentl

polspimAdaiagd @ﬁy@msm@mwsgow oy lspphines DG veltage
emttin t

betwﬁ. b1 %Tﬁﬁtélc oﬁ%@%&% 'B:“lgzgrﬁdz 8 :[trl rgﬁg teﬁl?s[eg%i@ £ &@naewce

coulREJ¢ Arhddesn 5bfen PAHYRRS th thel b;ﬁpliehnrodi_agarrponent 83

conprised a 3MIM LS851 self-lamnating card protector

814 used as recej ved mnthout any treat The .thre
Wha@ﬁ%ﬁéﬁs%ng«éfs%maﬁal AREREES e GRtpis M?C&i%wwﬁ 18) ‘@fbe

undéf% rclg?[t&étit‘ﬂbs;@&g? E %’%%%"IQ/ f-gg %uiﬂg?%s:(g‘te&pgﬂ%@o@ dflly@and are
not polbg rrare)gl gied mﬂmalmuﬁm ©drtiee puemné ctomyion THe welf fiecippaept to

o iGgSgbt AR e Poge Do ot e a1 Y Braeliphg cbove

can@BOUfadD - vith &/ depatihed FRATRBE | §AF @xBEEdOFBNSS the invention.
foll owi ng the above procedures, devices were nmade

Acagrdihglyt suchemedifi dm@@mmtdesa@ WN@ﬁéh@ﬁcqpﬁégéh@ apepiden as

out to ch

el et ohlsre eduhPult St Ga L S ABL bRt

first and second conponents was meak Figure 9 '
illustrates another exenplary organic light emtting
devi ce according to an enbodi ment of the present
i nvention. This OLED was fabricated by |am nating
t hree conponents, 91, 92 and 93. The first conponent
91 was prepared by spin- coating a PEDOT | ayer 904
about 60nmthick onto a pre-cleaned and UV-ozoned
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GI ass(900)/ITq902) substrate. Thus the conponent 91
a structure of dass/|ITQ PEDOI. The second

w%%‘ﬁlﬁ@i‘r‘e’ﬁ‘f 92 was prepared by depositing an SUnk}R004/035683

| ayer 910 onto a PET substrate 908 via thernal

evaporation, spin-coating a polyfluorene-based |ight
WhHed €3 CAA IpBEN A8y 912 about 80nm t hi ck, and formi ng

-15 WD 2005/ 045950 PCT/ US2004/ 035683 one hol e 906

t hrough the conponent 92 with a stationery punch. Thus

the conmponent 92 had a stricture, of PET/A/(em ssive

polynmer) with a hole through it. The third conponent
1. A3nwasd Bsapanieg abylcapploptiogetite, fNemiahed E8npiesi ve

914 onto a pre-cleaned cover glass 916. Thus the

conmponent 93 had structure of rl 8).
fornpg ¢ %C%mﬁfe{?ﬁg %}Pélsrwm%@me’é ¢ Ssten] 1902 b o
firshQiRlateq20@: 150C. The fini shed OLED had a structure
e g’tpéw A PEDOT/ (eni ssive pol ymer)/Al/(Norl and

68)/ d ass. The OLED was tested by applying a DC

formiigt caspsond eompenent () sbaprisingadt leashpae second Sraggrepl 628) on

o« Sp RO LSS S A S Ty O B0

sech Rl €gRpHGEnEEDGy i ption includes many details and
specificities, it is to be wunderstood that these have

been incl uded for gurposes of explanation only, and
formging a thixd gognsachtiéb gPeted as linmitations of the
present invention. It will be apparent to those

oChel h@t) 01eeEe3RE1 donSfneRN 820 OarddNghe third
Iamglﬁoicl)ld’l gngn?lsﬁ e]sr@)r ih%lgd@ %of}% eccgﬁ be 1%& de vv?tht)ou Al
contjepant {23¢ idgedrer s thpi rit and scope of the invention.

Accor di ngly, such rmdi fications are considered within

f
e SRR BSo 8 RSP FRPR Lot o
thnﬁq;lémp@h@ﬁtt(gg) 16 V\D 2005/ 045950 PCT/ US2004/ 035683

WHAT IS CLAIMED IS 1. A met hod for making an
el ectro-optic device, met hod conpri si ng

the ff fegpt h@ﬁfeﬂ@bﬁ%o% .ﬂil%aw@a%tonﬁéﬁ%qnddﬂ%telrliﬂr@bg)gfo?m
at 15%% g)gga(gfoéﬁ&%nm @%of bt daupéime% 6e20Q3n (HeOfi 86bfrate

conpri sing at | east one second
(206rpsret tha|se¢cz@18s)zbstmte (206),

the third component (23) is bonded to the second component (22), and

the third component (23) is bonded to the first component (21) through the at least
one opening (216).

2. The method according to claim 1, wherein the third component (23) comprises
at least one electrically conductive material that provides electrical interconnection
among the first component (21), the second component (22) and the third

component (23) through the at least one opening.
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a second substrate (206), wherein at |east one openi ng
(216) is formed through the second conponent %%1

W SR HY™a t hird conponent (23); and | am nat i rif &/ He004035683
first conponent (21), the second conponent (22) and
the third conponent (23) together such that the

3. Sheandhabaponding t¢ 2R)mils whecat e tetdneempdneat (23p @bmprises

21), dth t.hi
ot 15000 Srlor Pkt skl T 5% SRNSTURE e pig £atiss Colors

£ }ﬁrélﬁt]ggz&g, form at least part of an

© %f@ga%%m%ectlr o11 pt i ccedew ce | ocated between the first
substrate (200) and the second substrate (206), the

4. The mubﬂmmne:hng (czsl)alms} bfdmmetdjetfnsitdwlme@trﬂlbohﬁ@rﬁ@mnd.

3 nd
e s R A R
at 16216he adhesiransmiiipd according to claim1, wherein the
third conponent (23) conprises at |east one

electrically conductive material that provides
5. APedeqtiocatiG HVEGCHIHEEYR SN  anong the first component
(21), the second conponent (22) and the third

= ESERET s d2D) schPRDshA) 3usni Ty CRRAREND ontd fin

subatre@r(@00g to claiml, wher e| n the third conponent (23)
conprises at |east one col or-nodi fyi ng material that
enm ssion colars

o PR SRR Bk PRBRSHE 50 ls BRba G Pl 1gB8Y of «

sec@h@bﬁﬁs&ate‘@% wigeihi thet 16 enRefeme dp2dihgql 1 §Rrees tidugh
conmponent (22 corrprl ses at | east one organic |ight

theéﬁ@ﬁl@ﬂ@lmp@@ab» gidxed with at |east one adhesive
material. 5. An el ectro-optic device conprising: a

atlﬁ%{%ﬁgﬁg@g@yt (21) conprising at |east one first

on a first substrate (200); a second
conmponent (22) conprising at | east one second nateri al
the(f268)ongponant (21), the second component (22) and the third component (23)

being laminated together such that

the second component (22) is located between the first component (21) and the

third component (23),

the at least one first material (202) and the at least one second material (208) form
at least part of an organic electro-optic device located between the first substrate
(200) and the second substrate (206),

the third component (23) is bonded to the second component (22), and

the third component (23} is bonded to the first component (21) through the at least
one opening (210).

6. The electro-optic device according to claim 5, wherein the third component

(23) comprises at least one electrically conductive material that provides electrical
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second substrate (206), wherein there is at |east one
openi ng (216) forned through the second conponent
(22); and a third conponent (23); the first conponent
(21), the second conmponent (22) and the third
conmponent (23) being | am nated together such that the
second ‘conponent (22) is |ocated between the first

CO%%ecﬁ&ﬂ-ﬁmﬁa@C{hé h&t c/&n(pﬁ)ﬂén[ @21?%&@&Btcoﬁ1§&)ﬁnt HPearfit

| east one rst rmteria and the at |east one
s ecBﬁ&“rﬁé‘P’@P‘?"ﬁ’l‘t EDFmyuahdhept leéit OPROPENng @I of an
organi c. el ectro-optic device |ocated between the first
sub8t Ta¢ electfRqiy devide pdverdggdo stiirg Jbwherein éhe ROE compdnent

t hi pd t
( 22) ) ?e%g&‘ Ieaslft ~r%§9 odict- chﬁlgg{tig nIaEénﬁlr}gat %%ﬁzg&gfyfdggpﬁﬁﬁﬁ
fir %@S%%Wﬁ?lﬁ’ﬁse?ftthe(ez&%m%i{gf‘pb%@ﬁmﬁ @’Nﬁt | east one opening
(216). 6. The electro-optic device according to claim
5, s\h@heeéiembh@ndi Hévicd acandimn@endaim 523here ﬂmﬁrét Semp@ent (21)

| ea eIe trlca conduct i mat erial . { .
or o0t 468 L) G90RHE o) Sl RorBanito R, gpssive
firmategad np@de\nth a( E.&_S) ond ddbespreamriiac onponent (22) and
the third conmponent (23) through the at |east one
opening (216). 7. The electro-optic device according
to claim5, wherein the third conponent (23)
conprises at | east one color-nodi fying material that
can nodify one or nore em ssion colors of the organic
‘light emtting device. 8. The electro-optic device
according to claim5, where the first conponent (21)
or the second conponent (22) conprises at |east one
organic light emssive material mxed with at |east
one adhesive material. -19
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