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electrons and holes are generated. The free electrons and holes are efficiently
separated so that electric energy is continuously extracted. An organic photovoltaic
device typically has a similar material composition and/or structure as an OLED yet

performs an opposite energy conversion process.

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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second component, and the third component is bonded to the first component through
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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 organic 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.
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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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provide a passage for electrical interconnections among the OLED components.
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 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 vacuum 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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structure is already protected by the first and second

OLEDbsereasacturehisr alreidy, pepigeted i Hrembissts and segpnge puRstrates.
seal in I - W t

A P S AR, 0 RS 6

withdghinyessitiageick afing bfepsi enwyhafadyhetage gathiat thei lightt-extraction

emtting device may_ be further enhanced roper |
effigiegry e‘éf? g OF8fEiCs tEhE 1B ng dP¥ice nRfY r‘?eal%ﬁﬁert E’gn"ll#ﬁi 4
prof AT SR YIRS, 2l PR IO AR SRpokiens. For
exapar¢e,i theeshivd tdonpesentailay bezewingeded cadi sigectyned ofod pntain

to.enhance the Lightextractign. . .According. to .
scalFBAPRIHIES "D DS Resem o RHBEL M R it Shngs tedight
extficlibgrent specifications of an CLED product, the

substrates of the three conponents may be varied. For

exanpl e, the substrate of the third conponent may bte
Acetadingnted embodiciepts gk thmeresentnipventiofyeinsorger to meet different

C -
o QPR Y GPELT PR LB SED B, SARAERS seoe
varfddbs Foategample! e substrdtecofrientinid cmypoment ndey be designed to
color-nodifying materials sych as one. or, nore
COTRPFESST & MASABY LIS R CP19T+ lgyr\%m%w%% thaf, gark tRg oF gpBvert

thec%nitsﬂﬁn Biotd o FHERONED! b BHRT IR TxBmPRMIKE QABSERRI Fthe third
phosphor system conpri'si ng peryl ene ofange, perylene

compeheah thayrinelgdecaophusipfyorg patetialsl wish af one ex aopé phogpgors.
cover [ j [ .

Accordiﬂngt tobl)ryeeerlni)g&}}nelngttﬁe %]f)sttreatelz of tt]ttle' 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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Figure 2 illustrates a cross-sectional view of an
organic light emtting device and nethod for making
WO b@spayer according to an exenpl ary enbodi ment POf/US1064/035683
invention. In Figure 2, there is shown a first
conmponent 21, a second conponent 22, and a third

: ,
o GBI, B2 0L Ao A o SIS s s SR s o
catfoQE et SHERORERAUSY addemitfer!BydrhDe4.exenmbae 14yt 107 stay

conpohent 21 conprises a substrate 200 which has a
compaishothe bayere 10 wovierfouctinn metadsrisveteas | mysespoy (Mg) or

o SETEE, T 0 Y SRR TR Sy ek
mateGR - subh e{st}ﬁ({lyﬂ)%?leng%yl’@)é (Prepviper gy flforsiy €PF). These’

organic |i em Ssive materials such as

orgpot ypiertal Il@reéwmylmﬁé been famped grithhg queasowhe%(saap) casting,
ink \Aﬁt}t ;ﬁr%g? gcgrgg% %gt gHg awei) %gtrlr?‘ga@?{'mggiv\?a '13‘. Sq{IHF Gor other

‘as spln pr I it ng,
pro&&E@Ethdil 1 theGut. Weke sexahil lﬁ:@mpph@tﬁlnadonv;&ms a substrate 206,

deposition, or other ocesses_k mn int
an induwh dincerito AdiR) lzzercg%alp% apolycHyperea! egﬁ rK-II;%%OT)

layér ?idJmItl“Ull ¥%8(4neI@S Lsa)éﬁr é@@ aﬂﬁdth@ PEDOT layer 210 is a
yét hyl en I oxyt hi ophene ( | ayer 210 TO

conﬂawtﬁrg ﬁcﬂ&rnsse thaeSeMS an aahoxe tamelpdrh e1aREROT Subyteate 206 may
is a conduct r that .serves as

be & FHASBIT SIRPA HretCodts PRATNS 208 & B ORITPan2HAPHH; b
fon%k@ﬁﬁoﬁé Heasld s cdborRNAPP! Br thi¥pAfiE@Nr HanBfENths gﬁenlngs

e formed through the second conponent 22.
aretdhuownpasr hilkes | dnillaslk anmptahedt ﬁ@@beﬁhﬁn@@om @Oﬁh@mntagz "The

ori (!1'{1 Ig]l, : (gﬁe(nglig glﬁ?%gf dt %]ug)sgaagtﬁ grpeggl Efjar G8hE %%Bgr and

loweH @ﬁf@é&%'o@'thé’ sdt®hB &0 g@ﬁélﬂrﬂl orT Edﬁﬂuﬂdlpcﬂﬁxﬂpcafézdt QSJ‘ABﬂnprlses a
surfaces of the second conponent 22. The third

substwag oA Eht argl3 ap o Afrdsives layes ubkh r af\dhesive dayeragl4gmay e 2
thel‘oﬂlé&gfl%l%l%i‘ &ﬂ@re%} é %?{Fn%lh ﬁ}artmé/an orth th %ﬁﬁ%ﬁ&t%%d\nd to

er organi c er a can orm a substanti al
subbﬁmt@ 206 a&u;kaat aaelalt?eﬁ»aam 20el | Thas, whirt tenpbdmgney 22,04, and 23

wh ts 21, 22 23 |
arcl i) OB IPD i GEED L) RLCD A HIRESF PR ey not

onlgjbébn'aa% 8ty ¥¥u9ﬁ&dof Quﬁﬁﬁtéj@@@ras $H6HAGE Bbure 2, bqt also

strate 2 as shown in Figure 2, but also reach
reatlh rthtmﬂghopmnlm@s 226 6tot forim rembamb dndtheotapheurfage oiirtbgchrst

of the 1S mpone this ca tter
e bR GRE R b b RSP SE b, W e
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 illustrates 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.



conmponents may be firmy integrated into one finished
product that may not easily del am nate or otherw se
waeoms/oappart even if made into a | arge area. FiBUF/@ESB04/035683
illustrates a cross-sectional view of another organic
light emtting device and nethod for nmaking the sane

In tﬁfsCQ(a%ﬁlg e Bt e&ﬁﬁ&{e@mlmw@rﬁ smstraﬂe@omwamm an
In Figure 3, there I's shown first conponent.

ITCs kyond 02 dampasied soveaed barﬂdPEDﬂﬁE tayer 3R @RE D gsltm 18a/ﬁr 306.

TheSRHBh RV OREY Do aih e o raae Sy o fftholB Rt 36pugd on
emﬂ%f’@é&%? 334. Afatiy ificpesinasph 8 mdshbe fforsdd toopghnwtsecond

onprises a substrate 300 which has an ITQ | a ﬁ
Con(mmedb§2 th@tlerﬁi wn@npmcwrapmesmba%eéﬁéﬂﬁ a é8 esive

lay%ra%leé %ﬁeréggr%pg&% E 1.CRgReNnt g%zlaﬁﬁ B g %e]:tﬁer to form an

rate a ca ode l'ayer an €
OLEBYgrodad234 Anthasixeynadérid Boi mgp b3ha todythehed u:ppﬂa durface of
t hrough the second_ conponent 32. The third cq nt

substzate S rand die ipsbiees at emies layicy 39 tgHel Phenp
316. When conponents 31, 32 and 33 are | am nated

It v%?lgﬁé Qgﬁrg tQiddoh ﬁﬂ: &:EB PrRdUG! 111f1’a§tra’[€‘<§i he Fiy@esat Sid Rlare

ond to both the upper surface of substrate
onl@O8vcarsamhpkes tio pa®urdaa@€e with @mbpdenentawé rthgOpresent doygntion.

eni.ngs 318. tdtht
Mag) SRRTaS Pritst G shoieh of gy Ban Sl ARG pENTar SPypences
in @6t CLED AkeaiddpaeedMd B feitid poaust. ofn fie, @J’eﬁSEhtthe
i nvention. Many variations exist in the chaoice of QLED

sanraO&ELh P et mani ¢hoiagy anayseyieios SALER mferiglsad Geplayer
seqptgécuet%hlg Edge {2 edf)%t?o'?leﬁ‘tafbe 18 eSr Qﬂﬁltate In fact, even

0|ces nay eX|st for
CLED materials and their I ayer sequences in the three

F1gﬁfﬁm0ﬂl@1@tr8tebelf Qoes- kéwysnair eievaof et exbthéi gngataic41ight emitting

|II rates ectlonal |em10f not
devitei] BeHegHoT SRR the Se1Be Aetording Than esamplR sppigrent of
thel IR eRAOR 2&F %%1@94 t @ i€%80Rhak yﬁﬁﬂ%ﬁiﬁ&@ﬁt af, bh&cond
i nventi on. igure 4, there is shown a first

compmtpamn éﬁt and a third eaompdn@mn‘b?oné nn %Qmph?ﬂm oagahe fight emitting

devdge,i eggeézg{l% ggrélg()&(lg n‘g 42 6%‘5 tlhglé ltl'legotthele fq'&e §6x‘ﬁﬁ%nnents.
Th& rfﬁrstoé&ﬁﬁoﬂéh@ 43 OFRRITRNRE S su_Béﬁatfel 460 V\ﬂl@cfﬁ)ﬁl§ ah 140 layer 402
nprises a substrate 400 which has an I TO | ayer 402

(an@éﬂbmerefbberae%lElBQTalaPEDt@F’f | e o componsat Bf gomprises o
subsP AR 4] c%?ho%g W& 3% affld an emitter layer 412. 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 surface 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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substrate 408, a cathode layer 410 and an emtter
| ayer 412. Openings may or may not be included in the

W@ ewsdsosonmponent 42. The third conmponent 43 CRPOPUSROE035683
a substrate 414 and an adhesive | ayer 416. Wen
conponents 41, 42 and 43 are |lamnated together to

bonﬁﬁ{;“%fe’ngﬂﬁ hedaPleERh B a6iU6E détrabdsiieforteorBrigis ial thd kecond

may bond to both the upper surface of substrate 408

congrodentve proqr tedathmetionf PEDOT | ayer 404 in |ocations
beyond the edges of the second conponent 42. Due to
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Fiy TN oG R S0 G e gy emiting
devRRCAIBrEBRE 3P 9H| xepph 229 tenitardiiwenponthet invédiicandhé dbtteical
~ lam nation. Depending on the size of the secaond i
intesenmperiean 182p9yided] bYagdepting g 2dkeshsn dHgal thagish also

it nat. - i. . i i
e
52 bhd BSt r Thediret compercnedtli coaprisdseawsaistmtd 500 aowededrwith a

L ane Aty devi :
Dt Greap LRy 1R ot Bf PRI ISILY bn Wffer el eBk isegpnd
co ﬁnglﬁf g? rbt% trfglgss 'aZﬁuBEt?é’tb ORM, BYp ARSRI Bghéde BEBESDY @nd an

so electrically conductivé. This
org@iERnittef dyer 640.e dTteythimntaraponeyt 63 reompsises aSlon-Gmdaadve

53. The first c onent 51.conprises. a state 500
Subé“é%térgﬁ wRd e é’%&?@&%’d‘“ﬁ‘éﬁ’ @9@{ Aep) gﬁd a{*@’&ﬁ Cnagee
conbereits! Y BimPAtkd td5Eh &S BRNELERORRNEIIx y P 4GAAP BLISRA odly as

substrate 506, a patterned cathode | ayer 508 and an

an adhgaiviego dwindtthe thrag epmpagents keeether. i nzayng ot ervidggelectrical

. .conprises a non-Cco Y bstr,

intETRRER tanik DGk ByBO BT (B PONE BRI, | The three
coﬁﬂi’fﬁﬁﬁseélﬂdf thal ehidigh m@d}eﬂelz degghdtbto gltholineCdmﬁHdtdonﬁgurations

epoxy 514 may act not only as an adhesjve to b t he .
of iy @{ecw@bdn FROSNEE hé'F@/e PrCTRRAIAIc8 lﬁifa‘i}i?lae(’%ﬁ&?e‘ d&vice
octrical.i & > .

SRR BTSSR AN L o o
be epenidngs anmymize adeshghedOLBDsr @nndged ésisedds, where, under a

configurations of the electrjcal interconneciion. The
progebvpltany ESnfUGSPa BN IO (HE 3 BY SRotoihs ﬁ?fﬁﬁgé the
intcSidRRbN 3L @esRl blthy cHRIMAGE Bsba1 Chi tecture. The

structure nay be viewed as a nunber of smaller OLEDs

connected in series, where, under a proper vo|tage .
Anbihes exaupleerft amimjereonngetion spphgupen 13 oyHbimEigure 7. This

OLthJﬁ Psuiggrict:aqu 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 substrate 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
ITO/PEDOT bi-layer anode. As a result, the structure shown in Figure 7 may be
-11-



i nterconnection points created by the conductive

epoxy. Anot her exanple of an interconnection
wa@omsiogies@t i on is shown in Figure 7. This OLEDPCHUS2004/035683

fabricated by | am nating conponents 71, 72 and 73. The

first conponent 71 conprises a substrate 700 covered

el e 5030, BB NP g T 0

parfiRiterned cathode layer 708 and an organic emtter
['ayer 710. The third conponent 73 conprises a
conductive substrate 712 and a patterned conductive
Theepaiaflyl egrarectedarcieqivichand e @atbivh sRBREECH aEchitecture, as
nat. t
exePARAUACY BORS! S3pe, Mo RO DS GERSASIAG TP bontiurin
eleciibatifRtdnAdadionsd Athe aribtibncaepisogrissible. Furtlemeconductive

application, substrate 712 may rise a highly
adhggiHelmatqriads pibenth afl&ppxsé{n@w@mr@dlng a bus line to
reduce the sheet resistance of the | ess conductive

ACJOE%’IE tkPi'er Eﬁ%@ﬁm?éﬁ@ ‘3? thé%_:?e@erft e8Wdtiont NEn&Y bEEbHEDle to

|gure vi ewed as a nu er of
addsomel drenm@;:ﬂhgswo maeenaésjtot thetaktivé argahimley¢rsrofnsorbamiy light

n rallel, The seriall t ed hi t
el Beiar | decBAReEeq AN PLs e PRI ' adesive
mat%f191{§)e§ar5béﬁ@bo?olﬁesﬁeiﬁﬁy Rl crdaty nidke GRRARREortAct between
confi‘guring electrical 1nterconnections. O her

lammtcchsunfa@sarléoraewné@s@irﬁﬂce coptget hefweeradeigissive polymer

adhe al.s of, n
I R T
eledtfytRMal @ mayt bThtyerpehathies. rahlddition, atkihdﬁrgeatoemmn& polymer

adhesive materials to the active organj.c. | ayer
withr géliseve) meria)t mang al:F@vFEbancPhéhego‘iTgﬁke&ﬁ ,?

Accpclrgﬂz%e r ot O?lé[héfré V& ael M{&Eﬁuéﬁﬁ th AdGS ¥e aﬁﬁés@{;ésabi( seﬁelr

can may h create nore intimte
corglsintta@ts ey Wweeuseldankxenges sfiafbeeges \anchefnavrbleeqsed 1nclude
surface contact beifween an ems ive E%F ayer_a

ePOXISSEDOICTY YRSy, BYTYHBY enl%y%rfﬁ SRV esi ay&Ff Hhine
forﬁggileﬁy&'@ataﬁﬁ Bls8Qt4t08 §ol RYREs. Wnﬁ@ntﬁfd ﬁnlﬁgﬁ el%ﬂ extfction
e

t1on benlng an em ssive yner W t sive
effiviney, thk (aél)lesxrwnateslal snbriet ehq besmbséa@wély t@fnsmrent to the

AGC mbodi
SO RO T R R T —
withearnkasc tohehesinasatehiblchayby pheavsEbly dﬁ@d)lu'ﬂg them into 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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epoxi es, acrylates, acrylimde, isocyanates,
pol yur et hanes, nel am ne fornmal dehyde and unsat ur at ed
w@olopesiosr s. To maintain a high |ight extractiPeI/US2004/035683
efficiency, the adhesive nmaterial selected should be
substantially transparent to the Iight emtted from
t i ght _em ssive materi al osi t.e .of. an
PEQ&% qug %e& GATRPPSHA %V%raﬁp@G 1nghi amods; lgeer 0%} afhe
congi%éné Gay Q0BG §HaPYe %ﬁ@&i‘ %y RAxREMisEl e (R TAIEADSEY® Rtith

a sane mxture of two or norée m scible sol vents.
adhieixt matéreal dorpodidSe may be applied by the process of
spin-coating, spray coating, dip coating, screen

Lnting, ink rolle t|n
Acigia) 8 %oe S addinehl bF W A BitrP e By HAF % Bflated by
landidding du19difakd o4 Q@e@inda:oﬁ@m%ﬁﬁWHé@ ab%ﬂh\@@\ﬂ: is mlxed 1nto a
approxi mately 50 and approxi mately 25C0C. Typically,

polyier lyppisineiease the iptegtaciab hprding deteeartha fwe §0mﬁen¢ﬁ§%t In
thlsa%%ndat%rdlc%g{ SAL& n,gﬁotabe"ﬁécgékta rpasis. Figure 10

rates one exe organi< light emtting
devi ce incorporating one or nore adhesive materials
Exanagleridi ng to an enbodi ment of the present invention.
This OLED conprises a substrate 1000, an anode (ITC»

any BYED, KGR e ey, Tl ThalEaioerten Gouphted a

pol%Qt@EleH@Yer@ﬁltﬁQﬁ{EE(@EW sﬂb%fa‘f@c@dfé@ﬁfhﬂ’l%nﬂ%l@ér AQSQ-”?EDOT

hesi ve material Norland 68. According to one
layenbadienemd campenrat compnisébn PEdhsubisEatenepptagdewith i 1d&t bger

| am a fi,r and e t
and 1337 o Rl MR R G o7 SESHiEE B FBREY -
dlobﬁﬁ)ﬂlhdiéﬁﬂfimz-ld&\ﬂ'l) bgﬁfbh@gecb&fdiﬁeﬂrﬁehﬁ:ahwwoS’Qﬁmentlﬁc I(B55
thi s _case, ent _may not be neces

Mok Bl Geviri Bt Uity bm@wéw@%ém Weshlendgd with an
adl‘]éeﬁfé%mﬁg gﬁkﬁd}fana%@uda% SIQQI%TW 08 65 %Eﬁb@é@tﬁ%m

rate coa ayer and
Notlay® Prodicse dion d CearhmoynelNi 08ﬁl'mrfﬂ§ed )a HETﬁmh b:strrpanalt thus

St S BB TEBYE SRRl YIEh A o

PEWI?@/%{JOUH‘I’&rﬁ@M& ZTKes@' o corﬁ%&?é?ﬁss %ref Eﬁ’d'ﬁb(ﬁi@ﬁl'y%ﬁnnated

urcce (5 Mor gan Boul evard, Baie
tog@]ebécuomwaa IsBOtt 336)secemb) ekpostad toi ¥ lalmdlatlon Before

lamination, photoluminescence was only observed (due to ADS329) from the
second component. After lamination, the laminated 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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adhesive material, Norland Optical Adhesive 68
("Norland 68"), purchased from Norl and Products, Inc.
w@ avoaniesy, N 08512, U.S. A ). The first conponk@l/Usivo$035683
had a structure of PET/ITQ PEDOT and the second
conponent had a structure of PET/ITQ (pol ynmer blend).

conlJoRsR WMR aGEPRRE6f BEWITO/BEDOF|pehinher Hlemd) matl@dcomponent
toget her followed by a short (30 seconds) exposure to

with o Sty af PER/AlBCHG @CPW%‘QF‘P Bi#s Maltisingd RUSRERRDS With
a RRuRA! %O t?’ﬁ{/t"l‘@/ EEHort Qnd*D§3%8)nlpB£&H‘ tyhien Sﬁcgﬁgc‘cure of

corrponent am nation, the Famnated fil mwas

PEH@ﬂﬁp@lgﬁﬂ:r Sﬂemﬂ)r pa&e. pblyntenl blend dsypanwas nipin-nasted eard the
on both si , I ndicating ADS329 i
lamisgigsh ARGk EE SUBA Y P yJORE HALP he8 TR0 g lamp for

fived Hflfllﬂ@? iRTailPERG ldBviche shdw &t eﬁl?a[ﬂ%@dl‘ Qﬂéch‘aﬂi%al Brdpfiies, i.e.

strengt hened adhesi on. Exanple 2 In anot her
streagthenedredhesianbetweeik tgP BB O Tcamd it ¢missivernetymere apfwell as

PET/ | TQ PEDOT/ (,pol bl / PET were made vi a
betyee theSoyssiee P gﬁ‘ﬁilﬁ?‘iﬂ’cedﬁlpm@t wherein Al was an
al um num cat hode | ayer and the poI ymer bl end conpri sed

Exénplegnd of ADS329 and Norland 68. The first device was
made using a -13-conmponent with a structure of

PET/ | TQ PEDOT/ (pol ymer bl end) and a conponent with a .
In anothes tep@plss CPESS VA Polyper R s pEEdgigh ﬁé]a“él‘tf‘sl?iﬁtfﬂal

Nofaf BRONeAfe WLetnE Qolﬁﬁ&lr'%éér &hrddERY! %Ap iREDST rﬁﬂﬁlgﬁms of

conponént W th a structure PET/ ol ymer bl end).
ADTB29 peitly rer midligraind aﬁdegamai N&Dll’]landcﬁﬂ gdamrmdnltehevial at room
Iamnatedfllmstac vvere cure

RS gt A SBERY (DR TR B SIS R i b TRy pdding 4
mllﬁmé?s dey %g&ﬁlg Rgx\é)%gi dﬁ&? aﬁk%ﬁﬁ% RS Bamti6A lat BS 0’@e(stt1'rﬁ 2 % with a

stren i on bétween the PEDOT and
stlrdmr)B firvemeiniuy mad coalsngvédwn &s rdweh \Aﬂnperla‘nee @ g¥irggen-purged

NG AT LN T N IR ——

ste BPS('l)’% 1%0%[1&1@@%"1‘%@0 8&re-tNRnBd OV -5l ITTO Yestrate;
by mxing 52 mlligranms of 'ADS329 with 19

, (?)rhakinggﬂharfﬁOszEE@@asﬂmttatNmt 1140C é8r 3t minutgataad thémeoding it
dmfr»ﬁ? ?[ir)n 6%&12? ‘q%rg}%te%glﬁ: ﬁu%a Iélgtroé (r}g;ﬁ%gdlllb )Xstplilrg-%ogltmg the blend
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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milliliters of Mxylene (anhydrous), heating the

solution at 75 (stirring wwth a stir bar) for one hour
WwW@r@s0e950 ng down to roomtenperature in a PCT/US2004/035683

ni trogen- purged box. An organic light emtting device

("Device A") was fabricated follow ng the steps of:

dev(e%) eSRidies QT DoE cPEDOAOBhGwE Deeice| £anxdibitedVa anhekigher
TO substrate; (2) baking the | TQ' PEDOT substrat e at

efﬁQR@CYﬁwn@ﬁVm@Qﬁlt es and then cooling it down to room

tenmperature in a nitrogen-purged box; (3) spin-coating
Extmrh}%e | end sol ution, as prepared above, onto the

3 EDOT substrate, then partially curing it with a

| ong-wavel ength (365nn) UWV-lanp for 30 seconds; (4) ,
Flgtlfeaa sflaestrdtegat Reemplipy ergatio liaht aarrgtjmgpdmgw abmxding to an

d
Sy RBERbET H Bt SpURHOPnG TR R LD bt Fabbichi g lamnating
thrd8& p}gk{ﬁeﬁél s{!409m. 89nt’fhet iRt %@ﬂi@bﬁent@idwéﬁirepared by spin-

enca ating the sanple with a piece of cover glass
coatingha H\EED&Mdy@%OWImum@am theoki o (a" mwlwe@ and WBg-ozoned

PRIy RAAGE, Sl £ o Wi BioneREsEl T et it kel sof
PEEAROVPEROOIN aTRY! §RBhd VrhpeHRAE | gt Wes sprepasdr Byrethermally
and the results plotted in Flgure 6. Referring to

evappptiieg 6 SQnmethedk |A1I dayeraBed ome @eVifde sabsirate ¥ty and
RN A T v

polgﬂﬂl@h she gbkﬁft sefdaneimefey (itipthi@evihes GmfxeapB2 hdd kisgucere

illustrates an exenplary organic |ight em
of %E“Qf@é(e@ewmo#ﬁgn?ra ﬁeé%%ap%ﬂ?e%f%m@%weé MLS851

sel{ %Y‘rgfel&ﬂé%arggdr& gmg 2 segia%rlle%.@lt\/%@ Whdu@ThPatdafent. The

The fi1rst Tonponent

thr&lcumlsomntspmre dalhmaSq@ withatitingn AtREDOT 1 Hleroll®0 anzibaior at
60nm t hick onto a

re-c] eaned and - S
13T 50B5 iverdo ST et & Srieiis oo REa TR PBRO T gmissive
ZTL )T
e
a c&hsthﬂy@ﬂta@eﬂ.@\@rﬁp&pliad IBEfﬁveEutfztd:qt]ad;aé c@ﬁﬁctsa‘?ﬁ@ and 818 was about

entI i n-coatin .
0. 3R B ARl R Pt AR e hate BibsSimen doxses
we@fﬁﬁf&@b&?g&uﬁ MO thid] c%lﬁipo]i@h'tsfiﬁomeqmth&% dwBeked turned out to
be working due to de-lamination, which indicated that the interfacial 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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of PET/Al/(em ssive polynmer). The third conponent 83
conprised a 3Mtn) LS851 sel f-1am nating card protector
W@10b508®60 as recei ved without any treatnent. TPET/URI08€035683
conponents were lam nated with with an Attalanm(tm L
roller lam nator at 130 . The finished OLED had a
oneShd18C0H enrdhglPhRé | chRJIRRITHL ewlth sd \seatip@bkiympunch. Thus the
A1/PET/(3§£tn)card protector). The efficiency of the
congpenEeiedrbad arssachre of PEILAKRMIsHY e RglymaVyilhpbplgthrough
: t n el ectrical t '
i B HEE SR S el RRUIEUT i ARY g Roltae AR Qhost s
ont®hGEeMHAsd coeMi gles 9. e Thadthevdonminient B& hiadithel structure of
conponent 83. None of these devices turped out to be
GlaogkaHRGAAD. {EhecBrocatmRRIREH, W i ERinate 2eBaT R hqiRate
jnLerfaci al .adhesi fler .
ot {BhEondfte SonSRGEED dRLE Sty o PETATO P T omissive
pol EXENRIANGRAE #8)/C14ds0 MheeDLEDI wigh el b8 apphyangamC tvoltage
an enbodi nent of the S;)r esent invention. This (]_Eg1 V\&S )
betwedsy theaeleatrisp! centpetatgfgantPee Ceigpb sBrtsionsgffomgthe geyice

' ERAY: by spi ncoati ng
COH?E’%%%&“{ g@éltr Oggﬁp%@gﬂ%e %é}ﬁgn%%ik oﬁgg' a pre-cl eaned
and W-ozoned G ass(900)/1TQ(902) substrate. Thus the
While e fieagoifd desudiptios tincludesreanyt dGhids shd FOREREIARS, iTketo be
second_ congponent 92 wa repared by depositi.ng an 80nm
undgystqogy Bt Gty rechesn pectuded Y pitnoSeost brilnpHia el and e
not QY HROhRkHERd 3 RIRRARAS 1T gh@gﬁ@érﬁfihv@ﬁi%ﬁ&f@ 3R chd Afpatent to
emtting polymer 912 about 80nmthick, and form ng
thosel Skildeteinhib ertad@ etheromgdifications dentemembodimenjstdeseribed above
st ationery. punch. Thus 4he conponent .9 d a . .
cang &’F R VROt ET/RAF YR i Ry e 63611{; 72 g%’q’t% hof, the ipvention.
AcddiaEgN such- madiEi chtiting dr€ QomaiRest wiBinas spsepetthd ilyention as
appl ying the Norland 68 adhesive 914 ont

0 . .

intqpded fol keameompessed by thedelloning claims a%ﬁletrd%?i ReHtalerashad
the structure of dass/(Norland 68). The three :
conponents were | am nated together on a hotpl ate at
150 C. The finished OLED had a structure of
PET/ | TQ PEDOT/ (emi ssive polyner)/ Al /(Norl and
68)/ d ass. The OLED was tested by applying a DC

- voltage between the electrical contacts 918 and 920.
Li ght em ssions fromthe device could be turned on or
off in response to the applied voltage. Wile the
foregoi ng description includes many details and
specificities, it is to be
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understood that these have been included for purposes

of explanation only, and are not to be interpreted as
wo evspaosons of the present invention. It w || P@EUS2004/035683

apparent to those skilled in the art that other

nodi fications to the enbodi nents descri bed above can
WHRET rede AmiEous. departing fromthe spirit and scope of

the invention. Accordingly, such nodifications are

consi dered within the scope of the invention as

i ntended to be enconpassed by the foll ow ng clains and

their |l egal equivalents. -16-WHAT CLAIMED IS: . A

' | ect.ra-opti j et hod

1. BShaR0e Fgn RIS AR SBRuB L RERE I K8 Com e g

at |l east one first material (202) on a first substrate
forth@0) firftocompument €9 aochprzinepaeteast @) fich mpategaln@02) on a

| east one _second material (208) on a.second substrate
ﬁm(%ﬁ@??“ﬁﬂ@&%in at | east one opening (216) is formed

t hrough the second conponent (22); formng a third
fon‘ﬁﬁ‘i%%%&@hd téBbone () aFhiptsipdatti Bt bhé Sécon@ HRAARNY208) on

(2I), the second conmponent (22) and the third

a seconfenbsttatd 29P),tvzpeeinat leagtpne ppening £ 198 dvfamed iyoneh the
é%ﬁg i S Iog d between the first conponent (21) and
secpib LamPon L G

bnent (23) , the at | east one first
material (202) and the at | east one second materi al

forfa2Q8) tHial condfonkB@B);padt of an organic el ectro-optic
device | ocated between the first substrate (200) and

t he, secondq substrate 6),, the third co nt 3) .
larm et O CORORERtoi7 o Ll SHRORE. YIBOneah e nind e ghird
ﬁﬁﬁﬂg [ ed to the first conponent (21)
COIt roggﬁﬁ$ﬁg%§%xfggg?ﬁgne opening (216). 2. The nethod

according to claiml1l, wherein the third conmponent (23)
thecsonpd sewpenent ¢32) isoleeated! dstw ¢anatheylitsd wampengy (21) and ‘the
thid ter%altapgi provi des el ectrical interconnection

roRY P8 st conponent (21), the second conponent

(22) and the third conponent (23) through the at | east

the @ Eea@pPeMd fight 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 (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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-17-3. The method according to claim1, wherein the
third conponent (23) conprises at |east one

wa@eiosn43vedi fyi ng material that can nodi fy one BCT/IB1084/035683
em ssion colors of the organic light emtting device.
4. The nmethod according to claim1, where the first

3. GRERKIEN adcdldin® o NEmSE GReleif QAP BN Eorh gdent QXM doBififises
at | east one organic |light em ssive material m xed

at lwist lona cologasadifimes auiterial et wam arddafy. org, oranore emission colors

| ectro-pptic .device.conprising: a first conponent

Oftflﬁf’fgaé’b%ﬁ L, lr}ﬁt&fvé%est one first material (202) on a
first substrate (200); a second conponent (22) :

4. TABRidisddgecatdihgas tlaphd, stefnithe fRtECIn@oneROB)1) 0 tige second
second substrate (206), wherein there is at |east one .
corpprirenh (22) ZOBIPTIESY Aelgattions fgeani ¢ dehbenisgve daystialimixed with

X t.hi onponent (23); the first conponent
m1%%%%Pe?ﬂ%$§gggﬁgﬂggnponent (22) and the third
conmponent (23) being | am nated together such that the
5. sacdedrocoptpodente (ARPridisg:l ocat ed bet ween the first
conponent (21) and the third conponent (23), the at
east one fi mat er i al 02) and.the at .l.e one
o SE Sherdnarr 1) CoUB o isie! PBRSE AP EeH H 2 g B
sutRl8et(®goppti ¢ device |ocated between the first
substrat'e (200) and the second substrate (206), the
third conponent (23) is bonded to the second cagnponent
a seend compongns @R) rc@mmsisiEnahleash gne jsgcoh aradenial ¢208) on a
fi t . t t i
socpl 350 APORES A Bl A g orl op R (P REF RS e
theSecoiecomnponiche(22hj ardl conponent (23) conprises at | east
one electrically conductive material that provides
el ectrical -18-interconnection anong the first
at@mentgz]ﬁs;, t he second conponent (22) and the
third conponent (23) through the at |east one opening
the(#ZBlomponchh 218! B&!JeborRPidipdiRMi O2) 66 BeliEl dddndnehi23)

5, wherein the third conponent
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 (216).

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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(23) conprises at |east one color-nodifying materia
that can nodify one or nore em ssion colors of the
we@e@anisose i ght emitting device. 8. The el ectr oPOPUSIN4/035683
devi ce according to claimb5, where the first conponent

(21) or the second conmponent (22) conprises at |east

int@R6ncHBR afndnicORt BT SsthyehaMRi(ET) @he Sdc¥RE coinpbneéit (22) and
| east one adhesive material. 9. A nmethod for making an

theghigd spmpphetit2Bnthratighghe et jeee OD@WGW@E §d)conpri si ng:
formng at | east one conposite by m xing at | east one

7. g’fdlgéare]f‘egtrg-irgr)%pg $ c%séc\ég c?%é %5 'cﬂlmWBt Qndleid ﬁfelsghri]{wgomponent

esive éria an~organi c
2% fﬂohip&i@& ﬁiel‘éaﬂe)nldsdoltg-rhb@lfﬁhg|n€zﬁ61t1a1a‘ha eamodify enasr more
| ayer (1006) in the organic light emtting device. 10.
CIR{10HY ﬁ@fﬂﬁyﬂgm@ﬁﬂﬁﬁgﬁﬁﬂa§9ﬂ@%wéonpr|S|ng at | east
one conposite |ayer (1006), wherein the at |east one

Cﬂf@p&éétfoeofé@a S&VI&JQQ&M&%WB rdI88s 5 %hé@aﬁé fPR oA RRABAC(21)
Igt em ssive materi al wth at | east one
or dbihescuel wamppnelt. (2—219;0mprlses at least one organic light emissive

material mixed with at least one adhesive material.
9. A method for making an organic light emitting device, the method comprising:

forming at least one composite by mixing at least one organic light emissive

material with at least one adhesive material; and

forming an organic light emitting device using the at least one composite as a layer

(1006) in the organic light emitting device.

10. An organic light emitting device comprising at least one composite layer
(1006), wherein the at least one composite layer (1006) comprises at least one

- organic light emissive material mixed with at least one adhesive material.
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