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SEGVENTED ORGANI C LI GHT EM TTI NG DEVI CE Fi el d of the
I nvention The invention relates to organic electronic
wdevismesv4and met hods of manufacture. The or ganPCT/US2004/033151

el ectronic device is preferably an organic

light-emtting diode (OLED) Background of the

I nvention Organic el ectronic devices are artl cl es that

i ncl ude Iayers of oranlc rraterlals e of
LOGMENLIED O e of

an organlc electronlc deV|ce is an'organlc
light-emtting diode (OLED). OLEDs typically consi st
]ﬁddaﬁtﬁahﬁ@ggﬂmc Ilght emtter layer and optional organic
charge transport layers on both sides of the emtt
dilisdneatipe flaehio QBT et irarieL: Vl&e%%ﬂfﬁala@ g%afm %ﬁ““efg‘““fe-
Th gﬂﬁ‘@ 1 (%0’1:1 devSQTR blefB b1 Sh b Al 1i0h @S AP Eiod8  OLED
e(g Si'Tab $§ rUse Pn el egtroﬁ?c %é i a e%%gsg oF the?r
thin profile, low weight, and | ow driving voltage,
B e.g., H@ s_than about 20 volts. OLEDs have potentia
ac ns such as backlighting of graphics,
p'@i%laﬁt: eRc@bsibliaYises RO ArticRIsGRatEtIngE MGeBIcAPREMSc méterials, at

"rol'l-to-roU" nethod for nmaki ng OLED devi ces incl udes
least bmer of wigich ban caadiesug dlepjé rernta ARelx B efr %rgarllﬁ electronic

B s

light bSftelH6r ifduptiohsl @patechaut tiapdporideyas bh both saalrd; of the emitter

patterning steps are enployed to u re
disposed bataeen oalecirodes: @&@@Pé@ anﬁ ap apedee Lﬂrﬂzﬁbgﬂ SPn}eémteé firtgiyed to

as lalgﬁsa%f '(ﬁa§1 gtbcfe Pcﬂ‘tutsgfrpeléﬁﬁ) ?cnlglgﬁla(lfec%se o et HroiXd, AR -
scri bed g No. 6,410, 201 and
we1ghih ﬁlddlBazt clﬁfmmg\kmlta@? 53|7 8, ka2thad abow‘bZOeml‘as QidiBS baveviotential use
t he dev t
in appHCafGEIUC0 8 BEAUERIRS O GIRIBC S A PLAPP b pd 14 Hapsve
@ﬁmﬁé shorting defects include, for exanple, particle

contani nation during fabrication, surface roughness
of A émolictonbHT tethed for making OIdFR skerisaeinchgs forming the various

non-uni f or m the organic | ayer t
oy B R B e B 20 S BB B B R e
such PRV {dBsd the BSthadCelbMRLAB] ik¥laRideBeR thesoslERibltiple deposition and
nonem ssi ve, non-conducting areas at the |location of

pattetrh@ $§¢W¢ eroployedh sy manufp@uERDe SHemale deviRe SRR dpppdicular,
s ST B30 AR A, EHELER, DOLAPLRgpI) o Pl

U.S. Pa@afINe. 6 AQhtolemdtl.Snpatele W e.6, 5042 ect ure”. This

article describes
A problem associated with the development of larger area OLEDs is the presence

of local defects that cause electrical shorts. Causes of shorting defects include, for
example, particle contamination during fabrication, surface roughness often contributed
from the electrode, and non-uniformities in the organic layer thickness. Local defects
initially present as a result of fabrication imperfections are typically present as small non-
emissive, non-conducting areas at the location of the electrical short. One approach to this
problem is described in Applied Physics Letters, vol. 82, n0.16, April 21, 2003 entitled
"Fault-tolerant, scalable organic light-emitting device architecture”. This article describes

that, "Another obstacle to achieving large area devices results from the fact that OLEDs
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that, "Another obstacle to achieving large area
devices results fromthe fact that OLEDsare current
wdanrooseasodr . e. brightness scales with current deqasiusgeo4/033151
Thus, larger devices require a greater current to
sg(rjead t hroughout the active area.” This article
addresses .both of th
are iR GRLOTog-of ISRt S ATTLHHERE S ie 1y | B devices require
a greétbﬂ&frre‘ﬁ ol dpté2Q tfr‘xloﬁgﬁﬂﬂﬁ theGRANEEELY THis Sficieafldeddsed both of these
nono I c substra Al t hough vari ous OLED structures
obstaalesl taviatdecatea ddviceahy fabricating hamebmcé maleclightemitting elements

i ndustry would fi age in inproved structures
conn %So@“bfnoﬁﬁlﬂﬂ’fc gﬁ’faé Summary of the Invention
Th&ltlﬁfu%ﬁ%ﬁoﬁmEEbls&ﬁctﬁta‘é@h@%ﬁﬂl@l@ od higanfactued Roterbean c
devi ce conprising at | east two segnents. Each s
descrihedpindesisy ‘aﬂuldrfglgr@ﬂlv}are@@dﬂ igATayed FEpRtuEs PR mﬁﬁloggg’ﬁe
mant&g‘tlr conprises a light-emtting layer disposed between
Conductive | ayers wherein the conductive |ayers

are electrically isolated fromeach other. The

el ectrical contacts of the segnments are joined in
Summiazy of thedinventioRini cation with a conductive material .

| nry ﬂegeif 1n§/g@tgs' cﬁ%n s b 6r %ﬁﬁ%&nﬁrcﬁzvi&fobﬂ@ﬁsﬂﬁg at least

peri phera seg nt conprises a first
two &gmehtrsl Eath mgtﬁteat:d:ombrssps)sledrgamcaﬂa‘ctmmtc I@t-ﬁMn&ﬂC%%@at
and a_second . electrjcal gcontact dis

COMRYiSE$ é}lg}ﬁft-enra]éliltil%)]ﬁ}éqr iSPQ LN TR0 G %gléc? Vsﬁaéy thaeln the

condhBidfe liaysersc‘ bR @Ridat i1 RET REMEaEbMRET. OTheSdIELti &l fcbﬂhdty of the
par al to the first peripheral edge. In a second

segnmrrtsauje joimed, in elmmcglecgmmnumhﬁg)na)vlih 7 sondyciesspishak angi ng

i G iR 1

segrrfém c&ﬁ’prﬂ*@@ HiirkQleceaRson(atd dﬁmsed loﬁ adnet ﬂwﬂpheﬂﬁbedtgelmdh
the invention discloses a nethod of making

second elettrionlicontiet disposedamp diffaient pronhedrfyea S‘ﬁﬂhtﬂsaﬂ pepipheypl edge
that sl P tat Su Dl B RERIRTkAnE SRR LAY cde.

at Il £a8bn®BREEGIREN Eadhh;agmest tas acﬁnst&hmbnsmg1a$lggllgémn about
rempovi ng the non-enifting se rren nd .0i n

1/8 in¢heGt m@a| to @bpiitd dicho- % fiR) Mdghtecand fimengion éiﬂé‘?ﬁ E"% apgut 1
mchgzeg gﬂ M(uq 108LGEL ?5 cnhhe segments can be tested

or con ntIy A simlar technique may

beIrEﬁmiﬂﬁBf edlbbdlmeepaher mamt@n&ﬁ)saﬂ@% e md@lyodr@gnd@egrﬁh@le@fomc

.a non- emttin nieflgg
device comprising provi 1ng a plurality of organic light-emitting device segments

comprising electrical contacts, testing the segments to identify at least one segment that is
a non-emitting segment,
removing the non-emitting segment, and joining the electrical contact of the light-emitting
segments with a conductive material. The segments can be tested sequentially or
concurrently. A similar technique may be employed to repair an OLED device by
replacement of a non-emitting segment(s).

With regard to each disclosed embodiment, each segment may comprise a
continuous substrate layer. The substrate layer is discontinuous between segments. The

conductive material is preferably flexible such as a metal foil, metallized polymeric film,



10

15

20

25

30

Wth regard to each di scl osed enbodi nent, each segnent
may conprise a continuous substrate |ayer. The
weubwstonssde | ayer is di scontinuous between segnearAaS200he33151
conductive material is preferably flexible such as a
metal foil, metallized polynmeric filmconductive

adhesi ve, and conbinatigns thereof. .The e] ectr.ical
condigayie aBRGS1ST HETSREHONE oty GBS PEPHEH GoRopa L ajegments
may %gfoin%ﬁ‘?n pLafi&r ahlaye piefRffly join&BiniseSes. e pRlrbkii oftsygridnts

segnents may be joined ina row Further, a plurality
may bod joinedsn reyw bEujtiarneplukality: of 1onvssmayteeciningd ghreeltnyisy Eaeh

encapsul at ed and{ or_,t evice -
seemffignbctn Seruri fakndhs SREE B SR Ep P b Shre i
suitahlg f&-us¥hd 4 SthglRlcolBiéd (k. evise) oF edltpreddlorgt badkdizht forhsnps,
fixed and variabl e messagle di spl ays as well as signs,
fixedtapg yarizhieimpesagoAisplapy at well posighsp s eand pegsopsl protection apparel.
Description of the Drawi ngs Figure 1 depicts an
exenpl ary device in accordance with the invention
BrieCDéRFDHLAOF the Pravihgsegnents. Figure 2 depicts an
device 1 n_accordance with the jnventi.on

exenpl a;}/ .
hakiBwg llepigis ApreBmiay dpPUes Braccpidgifeevish thepiyanioy comprising
= tional view of an exenplary organic

arwﬁfg’%?g%ﬁg.tti ng segnment for use in the invention. _

Fi ggure 2Adegi at exemppdrgdevicein atomanexeitpthaiyvantioh baviag a

prep?ri ng organic lightemtting segnments for use in
curvedfOniigydliet-on. Figure 5 depicts an exenplary mask for

deposietd RBiE 5 GoRALdALREViAN B ExRYPlary BRiaaid 18tht-emitting

Desgtr%!leptq%gln o% tohe Prefer}ed Errbodiﬁgrﬂen s@ﬁéOrgaﬁglhc
segmehiefot ned inthaiesedion. devi ces (OLEDs) and net hods of

preparin EDs, are provided. -1n ti Gul .  Tioht
acbetsd Geetor 0of aGa” phit HEhiptte) e tdionpls iy et
emitiiEdeefdits Yorusplinthalihvantioh. segments, each segnent
conprising at |east one discrete OLED device (i S
| i Gisuresrdepiating aveamwjary Tersk dpredeppgtien ol pafternedpapds {pyer-
segnments are joined in electrical comrunication. As
used herein, "organic electrolunm nescent device
Detafed MREdripticei ¢irthe Poeferred Einbbdinidms i ncl udes a | ayer,

or layers, of at |east one ic electrolunm nesc
OB It OlER e RIBAS KOFEP O g TRsiads pE PEGRF RS OLEDs
:@nd i i BdvidRBRit ORRSE at1BRt two and
are pgﬁg%traf ggégﬂgg%gﬁlé%% %Iet%@{:% ggﬁtp evrln tt eof Cbﬁl%trl heaor_ ganviv?:an
prefeghtdy b phirality 0& seerentsrasdrsegmenteantprisingrag ksast one discrete OLED

device (i.e. light-emitting area). The electrodes of at least two segments are joined in

electrical communication.

As used herein, “organic electroluminescent device segment” refers to an article
that includes a layer, or layers, of at least one organic electroluminescent material disposed
between a first electrode and a second electrode. Typically, at least one of the electrodes
can transmit light emitted by the organic electroluminescent material. Each segment
typically comprises at least one continuous (e.g. substrate) layer throughout the
dimensions of the segment. An electrode layer (e.g. anode) is typically disposed upon

such continuous substrate layer. Optionally, an organic charge transport layer may be
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typically conprises at | east one continuous (e.g
substrate) |ayer throughout the dinensions of the
weeusso47 An el ectrode | ayer (e.g. anode) is typpraabkdoyo33isi
di sposed upon such continuous substrate | ayer.
Optionally, an organic charge transport Iayer may
- i e
d1spt9$1egl %Bg%?ﬁgg 26%%8 J(Jﬁ)%stfa%g ab(gyéénglﬂf%‘% ?Qgttr&?e lageggs\f Eace}x segment

com@ﬁmsaséésbléleeélaahcal cahtagothagmiag bb ﬁ‘cahemmeléwmta@ co@ehubitation.
t ri cal conmmunj c%t ion. The segnents_are preferably
%eé%gm%wg Drefera %Ydierlaﬁqi fram:@élsto 1Rl gERcEse Regardlesh @f the

e 8 4159, 08 SOV 0 TR i i

defipask byppesiphbrab ddges.. Tﬁhdeeiheaitdonmaﬂs icontpactia ofitheeleatrode layer
rtlo of the ode.l ayer that. i s expose ar

that oS g SRR P B eSS eBE ghaReal the

electhieRl é‘cﬁhlte{c?t’s 4B 9re%é1ﬁ%rth§ﬁénpﬁ@ﬁi , Y 8o R6ESEMd l%@/oﬁci‘@le

peripheral edges, yet do not ex end beyond t he
dimefisinm of Siesepmenth A Sy pleeirical Kohfacs(e. & hrerte) iscptsenoon afirst

peritfnd s BEr Bt BLRRT el B e RlarR B R S8R en,

periphefidlfetigs Biah tRefitspéledtatal @ogract! fFM* ekd lfa | fob SulRtEAIY £elangular
contact. For exanple, for substanti X rectangul ar

segraGHTrEif férst ¢lpeinieal rC§I'1ta‘étI a3t bg disposedar ae edgredelinéngiths podib of 2
segngeglct: gﬂ%ﬁgﬁg%%ﬁéé I'i]c%l Eé]ﬁac‘fmnga;g%eqls s%f(%{;%gécg?@ﬁhgl élée length
of thdeségmernql ¢. Iperpeadgular of the fiest se@)e Meféﬂabl@, hpeswe e mbm
the fir ({é edge). Preferably, however, the second
eleC%llCé]c%nFae%ﬂS Bopceben 3 periphersbedds GOSN &he fifseslagirier gantact,
suchGRRR %Herlﬁsé Glﬁelfekrf Bk s&oh Efefzt‘f\l%hl &)ﬂfﬁk?ﬁtdls SN orS s déc@n(ﬁ Q&g}heral
case wherein the second electrical contact Is dispoSe
edgeqnardleé e:ckhn dirgeperipheralaidge dBg ppanaﬂulng thet ddedttieal fcbntatts on
B 03|t| el ectri cal
oppcg erahec%'% 8sq \HIQII? Nk Eﬁl tlgg:gsggmﬂlts gan Eﬁﬂﬁj&ﬁ pwmed in
rowseéiﬂsc)olﬁh‘ﬁst WRIlEeB 8RB heine@) cﬁﬁtﬁﬁhbé’ nf&riaPidj8fh thd eleBiRal
and col ums while enpl oyi ng m ni mal conduct’i ve
Contﬁm @frlhalsegf@el]t@l n the electrical contacts of the

® AN et Sidy BE PRERbIRY i RIRARA N uipe s lestical
cont&uw aEﬁddtbﬁIlht@dh fypiebItR ?ﬂo»ec@rt@é geidsphdiRaBy BEERIRMPoEINS Yf the
sensitive portions of the segnment that would ot herw se

segnpat &abwgelﬂi qatherpise bgrerpessA & téle apnesphaee: Adegryatiielyi of in addition
ther®§ dhd h&“ﬁﬁﬁgﬁé Q ca;) tgc?Xftefrj S tps Fﬁ@tﬁ%ﬁﬁé& cgsé'of%ﬁ Ler

0 ni ng con e segnen
segmdmvzse \Howevehehé Bzyens shdt et coatiruans niiiongiooss tHehdifidgdion bf ihe

) i rensi on of di vi du ch as alig
mdﬂflsi'ﬁé?ﬂ%tmué ayp glat&fa@srm@fe sr@?téat% P%@fee?haéztcfe@éﬂ‘F%ﬂy
discSHREOMN Bé@%@é%?segﬁfei’l‘ﬁeﬁuﬁﬁ&'ﬁg Q:éntlri:déﬁg D8Ers witin a segment

continuous layérs wthin a segnent
typically share a common dimension and thus share the same peripheral edges that define

the segment. This ensures that the layers of each segment are discontinuous rather than
overlap at the location wherein the segments are joined.

Figure 1 shows a plan view of an exemplary organic electroluminescent device or
display 100. This particular device is well suited for use as a lamp. The structure includes

segments 10, 20, 30, 40, 50, and 60 each segment comprising an OLED segment. Each
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typically share a comon di nension and thus share the

sane peri pheral edges that define the segnent. This
wensuroesv4t hat the | ayers of each segnent are PCT/US2004/033151

di sconti nuous rather than overlap at the |ocation

wherein the segnments are joined. Figure 1 shows a plan

vi ew of .an exenpl ary, organi c el ectrol um ent d
segrpnt QPIEPHSE Ak i565 O ﬂlghtp%r%ﬂ%ma? e cxemplf eéﬁqgﬂgfme%/a'é
T
comffcs 3535 B4 SR SRS OB IS 1 1

of s@gme .. TlEadlacstﬂglmenntacte op tiese gments laesgisined reelectrical

ht emt area. Eac I ified s each
compsfri bt BhSE nalea 7E AT Bk e B 30, 5
depigiesl slbafwé 4 G- &MehbibRg vadwe aﬁa@a&nﬂfzar%rga@m nt 10.
The el ectrode contacts of the segnents are joined in

elecebluntimdseant dg‘cnmmﬁils:xdw%@ﬂ wheteinctba degmanisel 19al 20,130, 79, 150

ductive. 0. Fi sh
and 38 OIS B T g a6 5y R A3 Bt segment 120) are
joinéd BGldcalidant aremeaidhti sHewitk Sleibldichheive 2040ele 1 B ind 189. This
segnments 110, 120, 130, 140, 150 and 160, each havi ng
stru%tu@aﬁ; par@ﬁulaﬁhg h@va@mg@wrf@r epraEning ey cursed ssERce0D of

e I .

ot I phe SEETASG AR ufthicnleft Rlal ARLLRAMEAIARR; being

manﬁfefcti@édlﬂranlfﬂaxﬂﬂds transp nt polpudedn iaygmas the substrmmfagemm
ma 1 tyol sueh f

to a_curved, surface. t hou devic%§ ?

polygssicaysEniyRisally exlyibi s 0{}1?51":‘8’@\/1?1@@@0 b%la’h alateﬂa s have a
f I

tendl@ﬁ%a }ptet)q‘%&eﬂreégﬂ@gtfbg% 'gﬁ) ng/ﬁerd%ﬂ%&a BRllREE )ﬂéﬁidrj? of various

rs as t such pol ymeric layers
plastw ma(xmlalsy:ae ohintsasured ssthiknowerreshniqueh sich asdpyansic reagbanical

w55 TP £030 Bt RSBGPSy 2y LB B

plasBk ﬁ%tr@te?ﬁfaﬁ&*e@le%b@@ RafSydmasidnaflayér suki @Mhdium tin oxide
t echni ques such as dynam ¢ nechani cal anal ysis ( DVA) .

("ITEY) ertvsle dayiees, aeplaiitle miigaglteh Such Easetseam proBe ﬁmgrabl@ng when

bricate Iatl bst rat S|
flex Py G F ] st ST on e B0 BPeRRHES 2h PR pr Pl fieh oo
subs(trateTan)an&ﬂ“@d@yekﬁME ﬂfscorﬁfrﬁlobi béttveen sgpehehtsadihus,. théSCDMED devices
| ayers are prone to cracking when flexed qver, a snal |

of theap1psgat iamention arg %}bé@n?i%‘b’efé?ee‘éﬁ spich Jayers g therlecadigps wherein the
e B A S 1 i

prin@irily b éuneties ehthe iconductivomasarial smplstyeditol jainl thie Eleeteicalf contacts of
such layers at the | ocati erejn th nents are

the Te@m@e@ ans&eebﬁha Hgfgte ra‘ﬁfrﬂ M@I&a ch{ﬁe%.lelﬁ %ﬂ tippized material

mayg%eﬂ%@@ brith RUGREH Bfhdein Me'r @B{ckin nfil rfsz&‘PsE QR pOited BEsmall radius

uctive material enployed to joint eelectrlcal
stressortcaatdingdy, préferrsepreintisveamaterials coipéoysd beteireare flexible and

eXh@tl’gﬁﬁ% %:no elas%c recc())r‘}(z%\rlyl y, fragile functionalized

Suitable flexible conductive materials include metal foils, conductive adhesives,
metallized polymeric films, and combinations thereof. Exemplary metal foils include for
example stainless steel, copper, aluminum, brass, etc. Copper is a preferred metal foil,
since copper is highly conductive, can easily be soldered, ultrasonically welded, and works
well with conductive adhesives. The conducting adhesive can be self-supporting.

Alternatively, the conductive adhesive can be supported on a non-conducting flexible
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may be used with reduced concern over cracking in
response to repeated or small radius stress.
waéeowsridsaagl y, preferred conductive materi al s erpragems/033151
herein are flexible and exhibit little to no elastic
recovery Sui tabl e flexible conductive materials
cl ud nductive hesi ves, allize
polySBRR R G ot B i R BB D HEahof puctive
adhé‘ﬁ@sie&haf e émploRed tdfihéera Bxan.ligo §¥cﬁ"1dé| ﬁ%léﬁt%ﬁ%mgth in order to
pper, alum num brass, etc. ﬂg)r is a preferred

keemﬁl@amn%mgme@t&i@geth@;p E@ﬁ adlgesmegaﬁ r fidmes cnay\be, apphied in any
sulte?d??Ha ne{f%ugholls ﬁled‘f's eﬁge 23 ABhGAL l'%e wel ded, and works

con adhesives. é%ductlng

ad muucﬁlveaiﬂh&@ve%%bﬁerslﬂlpmmﬁﬂsﬁglec&b&(ﬁfdﬂ@ﬁ‘ifé/ﬁiruclei {i€persed in a
conducti ve_adhesi ve can be supported on a

polymegic St VrRgUT tlestiosPrayishyaeattieles asdnpunsugleagthosapgmprised
of cHEIEEM &Exbéh %519 Yetdd oé&ﬁHE t] V% Ilfl Llrgx GF% &%ﬁ éﬁss, ceramric, and
e a a‘neta

conducti ve adhesive hay enp oye
plasfiopartitles padug denesal fdbpasitemt ths turéaegt IThe nommﬂﬁf/e hdheki®emay
i Qi e and/ or

h .ned ts t ethe he adhesi v
empme ' Qﬁw‘g Eg 'J&Bmam& i Wgﬁy Lelpﬁ%i %ﬁaﬁﬁ@w bg pherigal or
cylifidchl £4 if RRNSRE of iéla%tﬁnﬁqﬁétﬁqﬁtﬁ%s e ohs aHRRARATiH ¥ materials are

adhesi ves generally conprise el ectroconductive
knowa it thelagssudh speibberd (¢.8. $BRgio)yimotiutylbienpelybutvae, mtmal rubber,

electro ct articles ar | such as th
neofgi PH LR cleoe UGB oi ot R APermbp el resins
poly@mrywastmﬁﬁ A¥efatd an@@o%m@@enw Ini gt hé&t&éﬁstaﬁ%ﬁﬁ@ $Such add
| astic particles having % deposit on the

polygthqef gdfone mrdyatherdodde ‘V)él m&hﬂ@%dw bea’m)yraé)meggas such as epoxy resin
and gﬁéﬁ%i fé@ﬁx' 9@ pl%t &H&ﬁe e%{nts h%l/lﬁ? S/logalgroug;rhﬁc}ltpar ticle

erlca e case

polyeﬁtelgbﬁ;&ﬁe am@thmf&at @kylhte bﬁdi Spox‘yai’ci Y0418, AGR&SM Eﬁlr@ delﬂﬁEtlve
mat eri al s are. known |n the art such as rubbers

adhesBR 1s eRIPgPEciiy: ayriatde Trpm) AW Grompmany nHt by mw@r i trade

{
e GG 29057 DY RS ConBlyd OB BBES SR Spcpe
adhezanletcameoandnqadﬂsylphsadpy I[Ie&d)a,tenln Nghbyp3Hheat and Eheﬁhapﬂhstlc heat-

actif3ERRR RS st ek aufacr i Ry Sudens o Bk SPsi n-and

PhengkedneSitdina e fmlﬁ%%aﬁhﬁcd’n%ﬁhﬁéatt@vlh@en@sc Iy 'deﬁﬁlg s0, the
groups such as” polyesteracrylate, urethane acryla

cathwf@pfmglsegmeyt iatcennediedén Mmdqoﬁmmnwggmmsﬁm@a the
canf IR EM LR Rl P e TR Wi B i hamen, e

Rathef Mistieingjoadaas b}e@@camhuﬂ@nmbn%m £ &:?lc't&ﬂﬁ%gure 1, the
adhesi ve conposi tions described in U S. Patent No

segnEné3nay e joanrdl inlseresan Icglgmné ddeined in spaiea iy eonzhihatiing ef at least
one ﬁ)@&?g{dsat%ﬁ%por?e o%ﬁﬁ r W%%Q a g%d%h tlFQ%v%y the resuf%ifng[hghl‘g3 ing strip

may be operated with alternating current ("AC") power. One advantage of such an
arrangement is that the lighting strip is insensitive to shorted segments. Alternatively,
however, the segments may be joined in electrical communication in parallel wherein like
first electrical contacts (e.g. cathodes) of adjacent segments are joined and like second

electrical contacts (e.g. anode) of adjacent electrical contacts are joined.
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The segnents may be joined in electrical conmunication

in series. In doing so, the cathode of a first segnent
woosmasact ed to the anode of an adj acent segneaT/US2004/033151

Further, the cathode of the second segnent is

connected to the anode of the third adjacent segnent,

corme ey fesits B pg F Pl iy RniisF 8t scemepl amanged
in Vﬁﬁﬁl@@tﬁlta%ldmml’f&s | RdreambIR, HEhh! gappmaelehyfm%smrghm@g AR
in series in conbinations of at [east one row and at

devifeearinglide & singlerrowil speTagia aydapisted inHfiguraay and Re In lamp

applg%ﬁgﬂstfo{]&cehﬁpgg %dr%glﬁ{éhk%p?ﬁ%lg@égﬁ?%ﬁdgbgag \ffal?ﬁi éneodg es, the

ernati ng curren
deviseicdn iaclude maiipdersspinens driaaged inaolvis ghd tolgmat tHaDsp'aﬁ

i nsensitive to shorte gnents. Alternatively
Subsmeé@ fhe cpige 1§@5E%€L‘?a§%h@v 3. jIdierisaiicr may) coptiitiegyplurality of
clos@l?@?&é@ﬂg rhéMis Bt @a"ﬁrl%l Joﬁ&uri@?ﬁ %‘r'ih ebgrﬁlefxﬂcl]& §c§t1vated For

contacts cat o es acent
exangglg relatiselgsmall @and ebbselm dpdaed eeds @cendarel bhad h ght @itters can be
cO

ts ode). o cent. el ectri cal n
paricipel RO Fat oraortE s et po b A Raersarearo f sl Wi ight
wheh e dhtlRerdRYe AERRRE. Eﬁchﬁ%ﬁﬁﬁi @an%ﬁ&&g@ o séghrH@pixBHST a separate
sui tabl e manners. For exanple, in |lanp applications

sub-pige! efagixiltehdisplgy (¢ sehighvesobntivandisphayl) e depagate r:h:glest PIOWb-

elem%%tp ?feagda‘{?p%gzg > g%ni&{%ﬁﬂén? %oFr{ %)grél%sp aé/ﬁ,f})g %fsgl?arftte dﬂ?nngortlon of
an w@ﬁy@lﬂamp dorsgl iayn (d-&-Ohdivesd gplichiiesy e’Flhdé@Fﬁ@B $Lfﬂ)clblkd@1§
mul tiple segnments arranged in rows and ums t hat

elemepls rfrmé S elsmentimay bediresy oF aftin addarsgediackilargndisplega.
chmg&grs de ﬁf&&a% S sﬁ{?l%ﬁ{a'u(/éike egnlghfére%{tf { yel‘%llrlt c%%r%ght (e.g. red,

aced segnen concurre
bluej amﬂgr&md emztylb,e inddpenddnelst adfosted suetng tey the ehditidey el ybtaine) |

| d d, d bl I i ght tt
specfieghing it ROt TR e - BoRRh BB Pk s Vel
devieQie Y &le RBRRAN ?n%gla?ncﬁhé’\@évﬁ@e &hﬁ&ﬁmr}fﬂg Mt Ielﬂﬁ two or a

emtters are activate segrrent can resent
plurdigp af segmepiswdierain tl@ @gmntatam egh appmima:oély ahepdaxiel saazteed

Alte%{aﬁﬁ%}?,{th%ﬁ' ‘8%@?2 e%? e{t taégo @‘fﬂd(gs ngly Bty ofsss%nents Eavmg a

varidt P bP#ifRtcn®§z&0 HoeRhsedh ?@hﬁé)the QenRn&a 6@ 8 sbQhtially large
gortlon of an icon, or lanp for "an icon (

area

aving awiltémle sppd ofcements )omerdmsaéeqﬁnsaé p@nn@uﬁgtmmwitb minimal
amon%&g gF@onﬁagtnﬂ% mﬁl[b gll F S p de r@%a ,—Sff?ra%r{elé'ﬂ& l¥av|¢ approx1m::)&ely the

dres ay ch
samé widili.mat i on. AI ter nat i vel y, segnents em tting
different colaor lig 9 . red, blue, and green)
5

beln ¢depEA b fiwceaeﬁ di stisoHtesmipyishinesiciod s suended Usage
life tﬁ%gh@tﬁht : ngl)nglbﬁs {)11j lgﬁg &\?\%ﬁ% fa{?ﬁ% h%?%%@.egﬁégé% ?ﬁ‘?egxglon) of
each$egmmttcsn bayhasan yo mitimigbahie &eltm)drcqombsissbe Rhgthedsie
segrr}evr\ﬁ). ”Pl{e s%itable length for this purpose depends on the conductivity of the
transparent conductor layer. Typically a suitable length for an anode layer having a
resistivity of about 10 ohms/square is about 10 inches (25 cm) or less. Preferably the
length is no greater than about 6 inches (15 cm). The length is at least about 1 inch (2.54

cm) and more preferably at least about 2 inches (5 cm). Typically the smallest dimension
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plurality of segnents wherein the segnents are each

approximately the sane size. Alternatively, the device
woayosmasgari se at |l east two or a plurality of segmaist®4/033151

having a variety of different sizes. For ease in

joining the segnents to cover a substantially |arge

. Q nulti.ple T, of se join N .

o 338 AR BMh Pl S o it g o readily

joinedhickledtiiva coRin@miction by fér sREBPRIAdBEk Q@Eoﬂdﬁ@tlw‘%@lﬁﬁ%‘ b&h
have approximately the sanme wdth. In order that the

segyeR}ius B e conflugli vayidhesivea Comyientiamal mldgmgms%tra‘semcuw@dmg
ACCF%I%TQ I'tl‘?@%%f‘?enlt 't}t caﬁlp ﬁlgéj?glﬁ%tb ﬁ% ?tele%st a nLﬁ éfe‘ggltncﬁ) 3.2 mm),

prefeiabynsti aDie)asuﬁboea%hn&ﬁ(gﬂemh) aadnfoee FeRssHly bPatTeadt BbGER 1 inch

h ta drop across the length of the segnent. The
(2.5 G aite MGG ARG ERRRISS PRG35 0 GapardaTomoRB mches (5 o).

¢
Typ ar e Bl v Sk ARAF B S RENEh Qoo MHEE b he gtended
end asq. e@nrwmpbya 2fbya oeessta petiséitiqp dipktingsinahaiificel Gan be made
I ferably the length is no

by BB P RS T S ol S EagH e ch ReamenGhgRe  dagusion of
1" % @aaﬁa@«%qqh afk alrA¢ Bf 4 By 24, %@')ané\:ﬁgr &Bk 130 %%B&&%g} for? r%thquld

| east 2 inches (5 cn). Typica the s
crysgl ﬁ@ﬁ@h’@lﬁ@ fos a opimgputey C@If bemede byeipireng 20 seanfenss, f:ﬁqhmegmbnt

t hat, +he se t can be oi ned
havik BERHEIo At B SRR BySrte BKARTID Yahelhots laree area
dispgndedforegarhplelin b @opambion eai@Nt wtl dWotde GRABSHELh Y& join
adheS|ve conventi onal solderlng or ultrasonic

milligaf af srgmentsde SBHGE yicvang rea e displaypi cal |y has a

Wi dt ane er ab
of "o ResBmiEREh At o Bl P o R p IR
segnaaftntd eréstto fdining t]fle seaten{san BcEid)L. cofdieuniéaioh. (Dﬁ dé&ia |§o non-
ment is typically ng greater than about 2 inches (5

emitiy SCEHAISEY ﬁ?@ozf%beé@re}l@dﬁe @gnsuse fap ejtelpljtyt segments are
{

hgh‘if'fxﬂé\ﬂnp*%e“mSegﬁeﬁt@w?%%gtgé'é AR ER SRR HAT P g 1
embadimehfsi wiggrein dine fsgmeaterdfabiicited ma totl-telrelt prdces, the non-

onmuni ¢ t|o 192 segnents, each se Et havi ng a
enutgpgré%gl? W[ER0 VA frosly G ogp- Spput ng)g)prgggns
Depéiﬁilrﬁ%WM ﬁh@ﬁneﬁ?ﬁ@ﬂﬁ' \ﬁhlcl@tﬂé%ﬁgrhérgg‘ @vefe%bﬁcdtéd} tedw & ﬂést%ﬁl&ally

used for a conmputéer can be made by joinin

sevegeélgﬁ@ ipctiuein-pargihd e theawabrdjregtiol, enaiaprngle ringknGrom about

array, of .2 t he
perofi A8 o Pl e Fe PEaIBRI0E G 4 B opeHebRer of the
web aesythersplitdd ek It@germ BEnilAKOTH®Y tht Qlek@ichl dBntdctsFsh@fndividual
segnents to span the viewing area of the display. A

SegnRES 4e ﬁ@?&S%lf«h@l dgicerafdha gresens inneniier cayt be inere qavidyrepained.
A no%rﬁé?l't Eﬁut&lﬁggéé?ﬁ’entt Ia?portmn of segments can be removed by severing the

conductive material near the location of the electrical contacts electrical connections and

replacing the removed segment or portion with operable light-emitting segment(s).
A wide variety of OLED segments may be employed in the device of the invention
as known in the art. Such segments may be derived from batch processes. For ease in

manufacturing, the segments are preferably derived from a (e.g. roll-to-roll) processes.
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segnents prior to joining the segnents in electrical

communi cation. In doing so, nonemtting segnents can
woeorseated bef orehand to ensure that the totaPCrgsedo4/033151

segnents are light-emtting. The segnents can be

tested concurrently or sequentially. For enbodi nents

or uged 3 1R R TR g Bl The 008 bBhnired g

tranﬁﬁishblé@uaﬁﬁhté SIMVIRG eldd@olO(E: £ Ahbdd) A94 ROKd1E &a8sporting layer
on the manner in which the segnents were

Dependi n
416 b e B2 1e756 BN § Seqprciolpde v codoR 422, The light
emiffing %&%‘@)Beﬂﬁ{éﬂ%ﬂ{@ u%ﬁa Qst{aléleeztl‘é‘sb direction, i.e. at
an“angl e rangi out perpendi cul ar to di agonal

to Shbﬁrmaatbmmayn be Mpdfehecﬂ dedn-tfa@sBurerdS Furtidi@he substrate may

re er of the web may be spliced_ back together.

be rigf I]@?XP e. SPRdE Hgid @Rt SUSUAls nEbeds, { Crmaple, glass,
e r
PO SRk CBIRNE BL S ARRERSHOL Sy I AR loc I 1
examplas pqlgsmeme('ﬂ 8- tpahgetisderrestntepbthajace; pokyﬁstelfn@hgmmm an¢an
e renove ering the con . eri r.

oLy REOR TR Br B RIEGR (6 DTRaEEFERr: GO eyiceby et Gafyvinyls
(e.g S PONGIRY] EHISTid) Polk O H&éﬂég:hldﬂﬂerfd'f?\\ﬁﬁ?l a%@ﬁﬁepélygglrene

portion with operable |ight-emtting segnen
polyasrytatesapndethy 11&@) alEpss egirebasss (eegs, @élulmp Itrwetattq, peltufese

t
scct 1 s Qb shREEHe B R R i Eo o gPumeci
filmé.NTheasUbsaat lﬂﬂidy%tloﬁilpy 1296 BBiieE caHtR g setie rc@d@i;iét1ﬂ§f)1*o¥)@1‘ﬂ1es or
froma (e.g. roll-to-roll) processes.Fig

compyige A %@twaw@%g clier expmples @ ekt 4- emy&n@d@aﬁthlophene)
t S ) r
ool BB andte) e IR o RUD L ARLE A9 B SpLbRt e
tradeﬂfdﬁlgnatlbm OByt tohaygbd @phed thlt8e sabistha fSHG\Oétﬂby app11cat1on ofa
trode cat ho 422. The lightem tting area
bam&% y@ngcht E;Haicaftl?ﬁ ﬁ %B?P'F%‘ﬂeelaﬂ?& Substrate 412

rmmeﬁgrarw ans a@&tﬁdﬁes e ﬁg@nfsf egqtgﬁaﬁ&nﬁe mfgﬁ'iagb rsllicél} g?netals,

substrate may be rigi Suita
alloytsy matfr @mipasinds toes esidescoudietive oeraﬂmzsnptbrﬁl,uc@ileaﬁspersions,

ol ycar bonat e crylic, and the [ Swt bl e .
and B NS s, SR StsEf b Conthisy fra SX PR pSelipplginum,
pallddddry 851, SalkBinbm, cASLME bRV IS r}ﬁaérfe&%ﬁh tibahah eatamum nitride,

pol yester napht hal ate, and pol ycar bonat e) ol yol efi ns

1nd11{r@ tlg oxidej ( ﬂugmm]@qmd tlngqmd )Cgrpm1§eg B@d pqﬂggnlhne The
elect%ﬁe\é Wcu{]ﬂn% (ﬁ y@e la)}/FIQ(LI‘yIMltﬂP¥ e lggeag ([)f's ‘i%}l.ﬂgﬁg’e matggals dlgor example,

ace

an el[acickc)t&(tfanlnﬁﬁlﬁib. a lapgt of ARinhihie@)and @@hyed bP §61dES 1a5Er SFAaRTum and a
cellulose triacetate, cellul ose acetate),

layerpqﬁ aﬂ%rmqgﬁb Adayes abHuminysR pyhe gesefi lﬁh@ﬁeﬂum et hiaetal layer
d SNSRI B S YA A P,
applisridgmy 4tilesst one of the electrodes (e.g anode) can transmit radiation emitted by the
light-emitting structure.

Anode 414 is generally prepared from a material having a high work function (e.g.,
above about 4.5 eV). Typically, the anode can transmit radiation emitted by the light-

emitting structure. Suitable materials include a thin layer of electronegative metals such



10

15

25

30

conprise an anti-static coating. For exanple, a
pol y( 3, 4- et hyl enedi oxyt hi ophene)
weoabos(asowr enesul f onat e) aqueous di spersi on conmreTmiSalolP33151
avai | abl e from Bayer under the trade designation
"Baytron P'" may be applied to the substrate f?IIomed
' 190 a i.cation
as gg%l, @ﬁg}n%ﬂliﬁfsl% O%%é’nr %dgeﬂ\{egyer nrall%ﬁslocfler'égﬁ AR dndds EA klso be
prepateeld’rcrmdmetarommilrph hs dor @fanply) mdrumxm dXEdeEr ials such
%%s | | oys, n?talllc compounds, netal oxi des,
ote £ e hcrally Brawed s an@rféua hayieg a loyer work

funcfﬁ%ﬂ %h%tthé/ &d%'(é! e Eélow%ﬂoh@?ls%ggﬂ‘[sﬁl dA A &a&ﬁQEQﬁHE@é Rdoped

for exanple, l'ati num m nic
silica, mlﬂmhlum:talsaalkalum ealthmagaty, amd ginelslieu For bxetmpie,um: cathode can

con e S S BTt b M g

matéHaBChdve desndeally RAKSt vifll WELE ok AR 0102[ cdRbihdtRInBhtRYEARI can
of conductive materials. For exanple, an el ectrode can

adVﬁnﬁﬂﬂeg‘@éYberieddfwa&Wﬁumﬂnand a layer of gold, a

I I
ot S R MR Bt RS i b G b tngre b ppfprine.
Vapdral}éﬁtﬁsnaﬁﬂ laBerCaBEig hiten R JidR{et pHAtRY, scrb& prdlting, thermal head
plications, such as display and |ighting
Pﬂmé‘&ﬁo pp¢ Bhqtelithogmaphic pakemmge The elagtrodisdes mesleroniraonyy prepared
oy PSR, W ARETh LT B 8 Pl Dpppn o5

electm@parcenidtfctmaie@zeﬁm éivideld il@\ivo @r molm gdSh v&inkcted padd. O some
, the anode can

embbiafhiss PP AR TN IPH of PR compghent. For
exan%.flé Yad SBponeHi éaﬁmeeetéfﬁh%ﬂ ﬁd p%é(;'f élﬁ‘ﬁl% Re Bpétfbrlgﬁa?ég(,e ?é, to

ectronegative netals suc plati num
etch gheaphdu@,ve dayev.en otber enorliimertts cthscdmmmemlhs painanediog e
C 0 be pre d froma net oxi de such A% for
depogi e GO ﬁlft WQ OF Jare aFRas tg%‘ttaﬁeo%(g cgpnecied. For example,

maslgﬁﬁ%ﬂhhg’ Iﬂ@ﬂﬁ)ﬂ@ eatbd ﬁéémt@ d&%sﬁ &h@éorﬁiﬁ)‘x‘lbﬂQF@ul ONBEIMPL K
function than the anode q%m bel ow about 4. e\?)
suitaBlei rpaskifer tacathpeg éepm@uou@ée db@é@l@ls lshevpmin Ellgkwls il and 2.

me | i ke. For
o g8yt 918 Bl chuia e g SBiamis L
electbdumitscebgasiall thﬂlecﬂ@f&hﬁ@édeﬁﬂﬁa&ﬂﬁﬁﬁ&ﬁdes%ﬁhs not limited
at hode materi als have a tendency to react wth water,

to, a dyoreasent Brrpfg)SEléﬂfﬁﬁCﬁ]é_ttIpa:ﬁI‘l@Ih dihe ergamiscelegiipluminescent material can
1nclu@l(€i ViRPL éj S sYna ghig %1212 emtt& § Hhﬁ%)blg)ﬂieri'x%%ﬂ&gﬁ aSM
e, but dre no

for prepdaring th ectro ncI
dopedipol e, abghtanuttﬁgrpoﬂwnen(hﬁm admpe@LEdesr a blasdsd LEP, The

b B R B T sereen B
othePEhRE B MBrgahltemALAAS HOE R AA&iIFRSS: foR TR haPh SR ERic

electroluminescent display or device.

In some embodiments, the organic electroluminescent material includes a light-
emitting polymer. LEP materials are typically conjugated polymeric or oligomeric
molecules that preferably have sufficient film-forming properties for solution processing.
As used herein, “conjugated polymers or oligomeric molecules” refer to polymers or

oligomers having a delocalized n-electron system along the polymer backbone. Such

10
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by vapor deposition. As used herein, the term

"pattern” neans that a conponent (e.g., electrode or
woandwasdsve | ayer) is divided into two or norePCT/US2004/033151

non- connected parts. In sonme enbodi nents, the

conponent IS patterned by renoval of part of the

h
v PR o AT s RSB SR PR e

cam%%s‘%!"oﬁé"’tﬁ 9@1}%&&?& oY @lib@M&tc chlath. ot her enbodi ments, the
conponent patterned by deposition of the conponent

i nExemples OfrglumeapéastabhehEPameten@hs 1mbmdee1ml)e(@her5@¢nevmylenes)

o R RS S AB S bR P B i

and B&PElyIREs ilBekBIRQESE. depast LEPR ca&sﬁ@o bé i urel dopsd,
shown in Figures 1 and 2. The light-emtting |ayer 418

dispesped with fyioreserndidsies Gtphpehsningssenigpefariple, blended with active or
t |
R e S

matdrlaliodaa dedoimeat inphok ghentsiag structatee forakampleebpcgang a solvent
el ectrol um nescent rrat erial can include, for exa
solugoms e L) repigrial qonjubaiate et cYaROGHNS Herohvepbioyire licé a
i ) JrB r
polyE ) Affer AR APRRIAEE ban Be fideh nf ikl & REWRALHTS
reacgbrect pméurmrrspsuemtSmmbkenneihodsa]ﬁ fdimupg b¥Pdegraimomeswibed in

with an t her or anlco i norgani c
U Bl Ny S3DkAPoAnic e Rl borTagice dbet GRS of fming a
lighQREBRAM LstRIcREE HOWHITEP 8562Rls 18180, Bt A6 ndENMASd td, 'l‘as@@tﬁ@rmal
enbodihents, the organic el ectrdl uni nescent materi al

pattérnipLidkist anntn@q semen piinipgpbieymal head pimting, photalithograghic

pr BRSNS RSB F R PR S

or nﬂ[tﬁﬂ@fafybx@%fm ﬁ@tbﬁﬁllc@@tﬂéf eleesslumenesd¥nt tRedianer ei n,
conJ ugat ed (gol ynmers or oligoneric nol ecul es” refer to

polly srEnsempodimcysnte orgaaisi aegtigludainescant pagriy- C@n @éqlwd?rpne or
more %(rﬁ}ﬂ? H}o?écﬁfégerﬁlﬁgrsp Oél‘y/lgz? %&ﬁ%g&gg nt II%{&J?&IQ'Q'B?J
nmers are sem con can su posi I ve

tran@i@dm’ge Oladrpe/ Bloehlagg@dcsaﬁﬁdoﬁdmuag @nganider qrgdir;dﬂfmtalhc osmpounds.
goneri c chain. npl es of%qc]I asses of suitable LEP

Typlﬁa]ll)(:j M pnoatqr@éq %pd)éaepv(ﬁxpwrﬁ Hgm;}t B4R ﬁcgg)solutmn to form thin
layeROh ¥ (RHcA 1@6” ﬁﬁﬂt}plf’féb'éﬁg o gf\@ﬁl%%nafétali‘@fglpkc%ﬁy used to

materials no known o er devel oped,
produoe pificiemtoganic ddctotisnitdsee dtvicGusinald gvtiEPsteciahgalesdly does

be ol ecul ar| d, di h f t d
not e BRUK G Rt DRRE Ciathors G £ech MBS  o or
NoRNAfateYRISHRE SEARAIB) n di'lLIﬁﬂ’ﬁﬁ&?cdofgh&B oasigai»f@m@tramc materials that

non-active materials, and the |i
can be used in OEL displays and devices as emitter matenals charge transport materials,

dopants in emitter layers (e.g., to control the emitted color), charge transport layers, and
the like. Commonly used SM materials include N,N'-bis(3-methylphenyl)-N,N'-
diphenylbenzidine (TPD) and metal chelate compounds such as tris(8-hydroxyquinoline)
aluminum (AlQ).

The organic electroluminescent devices can optionally include a hole transporting
layer 416, an electron transport layer, a hole injection layer, an electron injection layer, a

hole blocking layer, an electron blocking layer, a buffer layer, and the like. These and

11
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materials can be fornmed into a light-emtting

structure, for exanple, by casting a solvent solution
wofhodshes4EP naterial on a substrate and evapor aCTaug2dohe33151

solvent to produce a polyneric film Alternatively,

LEP material can be fornmed in situ on a substrate by

reaction of precursor species. Sujtable nethods
othes gy Y DEISTiRLyeR be Hied s ITAE cfeGomppgrticugnd

charabté 4‘%@&%&% e DFEOfRRAt ?gr 1) stdh 10648 beNEBteriéls @A be used to

ormng a ht-ém'tting structure from LEP
achievataadelia¢dcrirrent/voleage mﬂpomeea detiredidevice dfftcmncy &@Slred

t her mal ter LNKj ri.ntin
brighnp v thobke prroicer: poeBm e mekreRide Beafiscgto
convRRGhEKHt YRTiRH PRk 'of@mc-réﬂ&:tﬁoﬂlﬁﬁifneﬁﬁhﬁ Ihhteﬁals td atither€olor.
can include a single la cf’/er or multiple |ayers of LEP

Thesemptionalayers canthepositienad et wesnibs ceo elegirdes pag can be paghef the
t he ic electrolum nescent nmateri al
hg“éﬁwﬁpﬁge &8r8ﬁ935$e%%F% smal | molecule enmitters. SM

el g6t dx@hipe, fdic BI%&t@(Bluﬂ;hlfesd:dm Hewdee cdnafpgenally include a hole
transporting, arge bl ockin and sem conductin
transppg A#ieE befvesn Q@d Biting stg FHASNe A t5p g%ﬁlt [0 ¢ SGC%IW

elect';@cfe?r rAl ﬁ?lg %9& rtvlggéflfﬁaalﬁﬁ%g thd ﬁ"lge gfm 6PR518%nEd @B device and

ution yers in evice. |In practice,
the migkdtioplog tﬂedmﬂEsStowﬁrdSMamlmdlea [The aoke ttapgpostllayer cas éetthiep act as
produce efficient ani c el ect %I nescent. devi ces
yhase

a baisiondas the BISSRE hAIcsieD BN 1ogemBIode ABEP LT 3P fictude.
for ekBBpies Hfaﬁ‘ﬁ'n&&@{vgﬁvé S RATIN Qﬁﬂ?’%&ﬁ&lbl@éﬂ&mN%s cent

propefties. SMmaterials are genera non-"pol yneric
b1s(;ﬂ1egy10banzxdrneoN@ﬁhb1&6t@pﬂltImlmna2 e!})fl‘él\%blﬁéh@n}dbnn@éln@s@cﬁ

in OCEL dis Ia s an vi.ce tter
wiarRaigaiery An i b n o Sogie e miny BpeRfupe o
4.4 (cleutﬂs(N—’S fhe ﬂ@l‘;?ﬁeﬁbrl N%egglhﬁﬁrﬁgt@mkmmmn@h gL ekimprparclude
| ayers, mmonly used SM nmaterial s
coppen pht.heﬂ@cwnlme. dndsl;B5 ﬁ@&(ﬁ;ﬂlmﬁf}pynwh@yl)benzenes The organic

eleclgﬁl hen | qtf'n? Hé%gé aae Oépoxg%]ll 1'1119 ugg tgﬁ ele H@A ﬂgrﬁpfg%f‘ﬂ%@een the

hghtoérﬁﬁitﬁh tRlcReé il ok dfeﬁ@ﬁﬂt oﬂ@tbﬁcﬁdeaﬁﬁleﬂ pTtheﬂadtfqn transport
include a hole transporting |ayer 416, an electro
layer fagHigoy the may@ron of elgsirany #) B@lr Hﬁgqag%?ow g? ?&PF‘&WW’“
ect
zon&lb ni’hekeléc?t%rl tﬁ%gﬂdrt IQ%J}Q:I]@S fLHth%gl:/ Iéér:t’nc@ At T gorlatlﬂﬁ glls%g éé (gfeholes to
the @tithdd.1 devenuﬂ@me heleafidnmeteingite cetiodbendibedlectyon frem

or tune the el ectronic erties and chara
reachimshigimt "A0oTCLdn o G BARTUIoRS BT By SR g SricEney.
SuitdBE Glatéafs f‘é?ﬂw%cﬂ%ﬁ@raﬁ@oﬁqﬁyeﬁ“{ﬁclﬁ’déﬂﬁ%‘eﬁ(@ﬁ le, tris(8-

current/vol tage response, a desired deV|ce eff|C|ency
hyd@xg@snolew) aluminum, 1,3-bis[5-(4-(1,1-dimethylethyl)phenyl)-1,3,4- oxadiazol-2-

yl]benzene, 2-(biphenyl-4-yl)-5-(4-(1,1-dimethylethyl)phenyl)-1,3,4-oxadiazole, and other

compounds as are known in the art.

In one embodiment, the electrodes, light-emitting structure, and/or other optional
layers may be formed by transferring one or more layers by laser thermal patterning. For
example, the organic electroluminescent material can be coated on a donor sheet and then
selectively transferred alone or in combination with other layers or with one or more

electrodes to a receptor sheet. The receptor sheet can be pre-patterned with one or more
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bri ghtness, and the like. Additionally,

phot ol um nescent materials can be present to convert
woheoslusgat enitted by the organi c el ectrol um neeTAISL004/033151

materials to another color. These optional |ayers can

be positioned between the two el ectrodes and can be

elec[@@c[ets t?fInsstb?s lc'tagaiglto?snlntsﬁla{bg stﬁﬁcie?sr cﬁlgi ﬁﬂ@l{ & %cl& %ﬁ'{x hole

organi c el

tran@pﬁll@ywd lelecirog trtlpost 1@k otheacismonts shidybds fdi@ld@ﬁﬁmctdﬁ'@lays
ght-emitting structure and one of the first or
and Q‘é’é‘éﬁﬁd‘)fé‘l coEbigyiog therpef. hol e transport |ayer

{ ha MR ot BAESIAL B AT Ptk & ol B! mior
the dwice naydresmoapsul agdeattec dre sEgmeiie aregoined én eedtacalicomnfimication.
As g R e e sePe Rl i e B tae ige & Cufihed piepode

surf8§ fr¥@bf osiHH & oﬁy%eﬁ'a% wateS.( Bor@AtbaRARE Whbrdh MNesegments
blscﬁ enyl’) benzi dine,

are mﬂlMl b]IIXS @@apaﬁatphadpemngs e yaae kn ﬁlewmnlym) logerAb @kpase the
lecticglt {a% %ﬁder'vatvt ﬂ}.l ts, the useful

clec li‘cﬁ CORREPY | se(PRP & 7 FISRIPSIHAR Pt e pRERYS SamRRRents; the usefu

lifetifneof, tHe ofghhis (EhcBolmiiRdscai @Byice Birthesidratet B9 )ehEdpsiiany. aFor

m ne. O her exanpl es include copper phthal ocyani ne and

exanpplg, sgmereleg(radel mekrsials aadiligbperaliting yewiupredsteritiateaipgani ¢
prolﬂgggte&gclsu{@rt'g gg&{ ?s\fur%e %nﬁgﬁﬂttlﬁ)ﬂﬂxérg%f rjﬁlo& %la‘rf%n reduces

ayer meen
contadt lofl telseeoraindleaarvde of thte hghf-emﬂnng)xtnﬁ:ane miithej@gér[ mdmmsture
The el ectron transport Cﬁlﬁ yer facilitates the injection

of The saPieaher device Hefwoi Y ERtAPsHaEd N hisnemeonductive material
1ncllfc§r‘r‘%3 B 9 3bt ﬁ’l'ﬁlté&’ﬂﬁ cerdBife ﬁ?@ﬁﬁlr sd ﬁl@@ﬁﬁ’l‘)%l‘yhﬁ% accéth and
or 0 l'e

her act as a barrier assage S
the ltkheThmttypmdbﬂudRmessmﬁther@caﬁwlaholag& if [Iot]me lrageh:f mgomttfkeS mils

at hqde andth tron mreachln e wll
O OB S i 7 f s B Boni Sutdlee ane B0k BARRS or
therfRbplhstices? QIYerm%b@tﬁﬁé’ h&ngﬁﬂﬁﬁé@ lagid ﬁfé[“mbﬂ)'lﬁst%' &Qﬁérﬁfbsettmg
transport layer inclu for exanp tris(8

copoﬁyﬂcpr@xﬁq@mplgs af pglymbumnatemals that can be used 1nclude polyurethanes
polyf)legns W&y&g&i’a&% epolyestgrg tph g/a%%lﬁgsl &E’o@q nsy 01) con’1b1hat10ns <?:‘heuao

som&erabbdfentg! thé eﬁé%sﬁlaﬁt‘boﬁ}‘mérr&hmﬁﬂ% el hatesB 80 dsd ho? melt

4- oxadlazole ot her conpounds as are known in the
adhegie or p prespiae sprsdineridhesive; %e@ﬁb@%‘fec@@?e tagkyHar neRitaqky ggroom

o8 15 Gl B3 L LY T e oo
corrgsidri @frthe elgetrddes. Thandapsuld enaddriphbarcinclude a desiccant such as, for
cxargEataCRIC e G MEr Ve e AR GPi Eacl 410 18 2gPGTFS @ pre-
forme@TeP 8t dsOlsothiddh AIdRSErsi AVRI Rlntifs bP pRARENIAL IBR&s. A

suitable hot melt adhesive containing a desiccant is DesiMax™ from Multisorb
Technologies Inc. (Buffalo, NY). A suitable encapsulant includes ethylene vinyl acetate
or modified polyolefin thermoplastics such as 3M™ Thermo-bond (available from 3M of
St. Paul, MN). The segments may also be encapsulated in glass sheets as described in
U.S. Patent No. 6,355,125,
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el ectrodes to a receptor sheet. The receptor sheet can

be pre-patterned with one or nore 12el ectrodes,
wOonresaUsI4or s, capacitors, insulator ribs, spacecs|us2004/033151

color filters, black matrix, hole transport |ayers,

el ectron transport | ayers, other elenments suitable for

,t r o ic dis dd nbi nat |
tende Bt ¢ SPiagpiss et DL LY e i bt Hyentiap ar
prefé}ﬁ‘ﬂ)l rmatnﬁfdcﬁirad P $dMEnSOBTBNLS-rON pfo@@sscbﬂ%é!réiﬁ shBWaRS12 is a

encapsul ated after the segnents are joined in
ﬂexmleeuatnspaafait ot semisiransparicoiplastic materdal ipspaded intarell og formed on a

inr FOSBARLA s Teb L RSl By Nt m v

The w&c@rsmlf@? HAS byl paieh @oMell BRoSBYF®BErSe 312, The hole
i ndi vidually encapsul ated, openings are made in the

transppddpest PAnis pagipaycoatpddn psae ferrbloéll asdhe anode. Eomiighitegnitting

1h
o TR AL B8 SRTBSH R 8RO P 6] Red by ot
coatﬁllgexfltlreail atoideegbe phttai@Mg d;sedmrprhmrﬂy tepdeide e anode 5 14
encapsul ati on. For some e ectrode ma

cleciigaly isglateddram rherr@tfsqdp 55% uPasn gespglerign é@@‘:’i?ffoéfﬁb segment
can B %Otﬁﬂ&?gy ?%ﬂﬁg b, &b PGS Ryet B3l Suchhatdhe cach segment

Inatron t ncapsul ation reduces contact of
compﬂm:s aesmgrtﬁjhgit@nmtmrgar@rﬁom alplghlityeofilight ergitténg seginente wherein

n or noistur The segnment or device are

eac}‘t%ﬂﬂﬁ%%?%/s;&é%%ﬁnﬁ?@ﬁ?\%m h a non-conductive materi al
| nQl yedfeRGd rdlito todl ;ﬁ@ées& Efblo§ gl A el&ﬁroﬁg‘(cc rﬁﬁb&é’) iRt is
glass material, polynmeric nmaterial %1 The
continppiicial the Hirekiosof thefadybieciegwelp Qﬁ&ambelday erndng UrS Paient

ool B85 %8 oy BuPal b SRy S 2o S R aEOD o
MAKGN 0BG ANIO LIGHE BMSENING D ENVAOBPO! yer s and
t her nDEI astic or thernosetting copol yners. npl es of

poBpitethp eneget andicathode hlﬁﬁtﬁé%lwoﬁhactﬁ eﬁ‘ﬁbﬁeﬁ@@nt afe accessible
ool RAR08E o AEUSREH T8 RELYAST Y B 1pObNESL S
penlﬂmbpdﬂ the fight-erhitgngenarnsel| leﬁnemnhbonlﬁhd:rﬁ thatierdeds patﬁem‘;lmated

adhesi ve such as a hot nelt adhe | ve aglél t?)égﬁess

suchdBpdhe FaloniPeEngEo e g Ty ganiia 1y diagonal
w1tth€ QN o?therﬂggﬁ?&ﬁé@% aAH&ﬁ% n)gﬂ)e tHaGIndid é/on@zfct isha%cesmble

olymeric materi ref era sufficiently lowto
along vl pabri@h@nab@dgurﬁ%forﬁ% up«bremvmmni@me vidhen ervsagsedtimnt In an

el S0 BE L SRR RSO B Sl B0

beinP QuiRRkiL B¢ pAS1IA 1B rsﬁbsftzﬁﬁlﬁﬁﬁd a8y ®dl vAth @8 dﬁecﬁi@h@f'ﬂ@hd@ﬁncmg
I spersion using printing or patterning nethods.

websind theanedistdispeised indtsstiexnepespamdidutir g the cddioiie chhe catlspde is
gene[r)elfy appﬁg:é H? zfl m%lrlqlel\llléugh Al tl?le striations of the pattern are perpendicular to the

anode pattern.

The organic electroluminescent devices described herein can be used, for example,
as backlights such as single color (e.g. white) and multiple colored large area lamps (e.g.
ceiling panel lighting fixture); fixed and variable message signage (e.g. traffic control) as
well as low and high resolution displays such as for use in advertising, toys, personal

protection apparel and the like. In the case of conspicuity uses, it is preferred to employ
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Technol ogies Inc. (Buffalo, NY). A suitable
encapsul ant i ncludes ethylene vinyl acetate or
waonadisfousd7 pol yol ef i n t her nopl astics such as PCT/US2004/033151
3Mt m) Ther no- bond (avail able from 3Mof St. Paul, M.
The segnments may al so be encapsulated in glass sheets
as described in U S. Patent . 6,355,125, 13Wth
red, pengp ahRlopaCHPERE eptignali g C@g@%lpg Vo qonbagngre geblac’e)
indi o e o A S R e P e dpBicatigns e
emefgsenay ﬁgt&mgtslt@stfbastspsar ent or sem -transparent plastic

ria r.red on,a
by Depsrelindir e TEGadsh a0 o ey S ST SFE inielfibn g be
empftgr(eﬂ ﬁgcdlﬂlﬁn%ne&it@bthblnﬁﬂtioﬁﬁl cord}iPnéit® dephdithl c6mPondnlGh ay
typically pattern coated onto the substrate 512.
includedfohedaeile ammcpmnorelpagpetrzels,l\ﬁa\iesplﬁieﬁ telch papels cantireflegtive
n as. anode. The

hi
conrfighyinf CyRId28 PR RO oL ey e gl diffoser

or ofd@f &Rical EsthpeeE, dnatiRal hek htedaieidadiced, of the likat hode.
The patterning is done prlmar|I){ to provide the anode
¢

51 Applieasions el lpy rpspditioneisplays indlde gragioadliosy lanpyis-2-
icong)g\%ﬁ%ﬂé@{ﬂ@h%@%ﬁgﬁgpggg%\%bﬂ%ﬁgﬁce‘iﬁﬂe heiQ Eﬂ@' & by

rection such t'hat the
monealdnBeRRE orcelpes nex disgaysghmall nghbeheoint passiyveareative

matgadisb oy phe SEpBiShGRipHATES @?rén# b ot il Gy TE£. e
phm?e,r &Egﬁﬁ%ﬁdlgfeg;él alr?]at a@xél Qlllégoﬁ/trtl o o?s earmhx‘é}ﬂ}ﬂﬁ BOAREL6F filsl@ach

i'n the directi on of

havmg a raldumiy ismgll neinbeisofdésty)i webl as mapdn diitaple fog ouRigpedis play

licatio erial. No. 10/701329, fil ed Novenmber 4,
usedz%‘ésecélﬁfx @‘Féﬂy AREFRISOF MAKI NG AN ORGANI C LI GHT

ol e}}'}l%ﬁdﬁ@%t@ﬁ oh re@@l'uhoﬁ Bﬁpﬁﬂ@ﬁﬁ@luas detpatdigessive matrix

i cal contact(s) each segnment are accessible
multi¢@egorsful) eplop Hispkys; ed@vee afpastiec meghenelticqine opfublqolesdsplays

ext nd beyond t he ute
e R R e A S R L T
is pattern coated such that the striation(s) range

from being substantially parallel to substantially
Examplgdnal with the direction of the advanci ng web.

AC C fpﬁ}e_? aﬁg ggg@@%&gﬁo@ %L AGHe bSht ARG 58@' %i‘lﬁlﬁs af 9[519(y tReylate,

upon sever
conﬁﬂi@&ﬁllﬁi hvlabiedrom UCEBGhehicels r&hyma @Rbmdmmhn 1t1;adt H@lgnatlon

at hod tt d h h
05 it LR A S L bkl SEMB1e o

SartdhRP @Bﬂ{paﬁ‘gl,tﬂh(;rb @ AdideLthk 8RO Hesi HftiaA VARPIIYand 2 grams of 1-

hydroxy-cyclohexyl-phenyl ketone, commercially available from Ciba Specialty
Chemicals, Tarrytown, NY under the trade designation "Irgacure184" dissolved in 1000
grams of methyl ethyl ketone. The resulting solution was coated at a web speed of 20
ft/min on a 6.5 inch wide, 100 micron polyethylene terephthalate ("PET") liner
commercially available from Teijin Corp., Japan under the trade designation "HSPE 100"
using a microgravure coater commercially available from Yasui Seiki, Japan under the

trade designation "Model CAG150" fitted with a 110R knurl. The coating was dried in-

line at 70 °C and cured under a nitrogen atmosphere with UV lamp commercially
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web and the anode is disposed in a pattern

perpendi cul ar to the cathode. The cathode is generally
wappisioash47n a nmanner such that the striations 8€TMIS2004/033151

pattern are perpendicular to the anode pattern. The

organi c el ectrol um nescent devices described herein

N ke B e AL
( " d
Fus1\bllg¥ﬂ|3§\7 I%nﬁesgéggtlédgg%?glgggo?odér %&ilf;&% 1]‘:11: a’éédgfé th1EI)<ﬁ‘é§Q ofin
appreginatey quwmamﬂlltin&h artwwam@nt@nbsﬂna@pw@ys such as for
use i.n adverti I
and dinetHotanes vl et R B S A B L SRR Clnder he
trad@&e%fg%%ﬁ@ﬁj "$Qt@pRk 22014205 (e dtten Qfom‘ﬁh'wguréoﬂ Qak fiigermally
tionall ﬁi in conmbination with contrasting (e

lamlbatad k) a radldioetiod lmnn@gqm the U¥ sereddplysreriwebaingh agmpmaﬂt@y 35

o SO0, SRR LS00 SRS BBl Pring

sputteﬁhg @ﬁtﬁ@sseiﬁdl dus@ni-OesigleBRostenitel with tvhﬁcdrmrﬂ”f@ margay
enpl oyed in_conbi nation with other optional

avall:ablﬁfmfé dersonivmms Rberds Islapysanie Apesating atiamssssers of oy mTorr and 1 kW

le.o I
pou o 08 AR B PEDTEAER, U8 Pl ond AUED, o
Oxygéroﬂewtrhtemlﬁibsceﬁrmd dosrclcgh taspasivelyh dhesermating cbn@nons resulted

ina phpebiep aisanieb | L i D SR skt t56° Rppdy Gpmection
fortEl@@)@E‘ﬁ 18R iSRG SirgnhlsWdSst@kaphi ¢ i ndicator |anps

g., lcons); segmented al phanuneric displays (e.qg.,
apflhe anlyener inmeek iwad theatpeelsyl offs mulltmgﬂntb@ Wp@dmtmwtte@ shown

i e L T S5 S RAREN A PRSSIAE Bl o

and Qﬁﬁﬁed(ﬁl af RtkRbAE Rl g Gy §Oh AT hé §TO/A /TR burplten®as then plasma

di splays); large area pixel display tiles (e.
treajofl forsd muylt@fat mpmj;su;g of g0 mTjoas ox¥sgd ﬁlohxal;;\,t sﬁ’o sccm and Rf

powrgﬁ%)t?idgrxgallt soirsn O%Ita dﬁ%g@%{:rscp ayél%% lg)av gfeq”rcﬁﬁ A?’Y Re.. Billerica,

MAdllnaaItHatracﬂmdidscg’mtah@nSMo&mHSimJ ons for high resol ution
di spl ays include active or passive matrix [ ticolor

or % bQlp ti@pinsFt Iaatglmﬂagwly(é,étthe@ﬁl%%?%n trix
polygy&l{ehgs% fgflatgf rcé erc%ﬂ £vaﬂbtﬁ9 lfﬁ%%r?H'@‘S‘tag'gk 'EEQQHHISQﬁ“t}ermany

I ons I cat or securit
undeti thpirade dﬂﬁ@naﬁm I'REBOT G(Dl"pdlm H.no&vrms REIVEPBS, p\mlsyldeted toa
sol ution was
COII%FI‘?TP%R & 1 wt% nwalﬁu IP%arl]r} slp?rll go%ted on%o %nﬁTe)fsurfgc 24t 3000 rpm for 30

seconds, resulting in a PEDOT thickness of about 90nm. The PEDOT coated films were

dried in a 65°C nitrogen purged oven for 10 minutes, and transferred into a nitrogen
atmosphere glove box and placed onto a 100°C hot plate for 2 minutes for further PEDOT
drying.

A poly-phenylene vinylene light-emitting polymer dispersion, commercially
available from Covion Organic Semiconductors GmbH, Frankfurt, Germany (0.5 wt% in
toluene) under the trade designation "Covion PDY 132 LEP" was spin coated onto the

PEDOT surface at 2500 rpm for 30 seconds, resulting in a 75 nm film thickness.
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commercially available fromUCB Chem cals, Snyrna, GA
under the trade designation "Ebecryl 629"; 20 grans of

wdizpsruseaeri t hritol penta acryl ate, conmerci al PgT/US2004/033151
avai |l abl e from Sartomsr Conpany, Ext on, PA under the
trade desi gnatl on "SR399"; and 2 granms o f 1-

d | h | Kk i all
o he b & Pﬁl%%)éy%a@égg%w PR SHAE1% 50 TR 7O, Sckggee and
both %g%g& la&@ﬁ Wi ?tfi@ff A8s] @ Q@&%eot% enhib18 @b fla8 éontgéts%jh(y@ﬂ thitk

rreth eth ketone. The resulting
layersud I(Mmmm cad®de ﬁxﬂtomtd by 4@00\/ébof§pb'eldwes tizd deppsitad vm thermal

vt S5 s LB 090 Lo LY oo L SESBIY Bt

light SRiRing rd @BAY THRBhtell BRle oF Bft&ieIRE MaRahéPEncabRitied B9 thermally
usi ng a m crogravure coater comercially avail abl e

lamifatiogmaViedsmin 189 kim CQp@plaf@ﬂmd@ra hdh @netltr @H@swe §pgm1¢leﬂy

wvailg8 Vi S S mpy g o B R B0 hermPBEn 3R s o sces

of th@ 50RERRey0emMd dqbarkNarh Cgﬁpw@wmﬁﬁécablqhtéﬁ applfdxﬁhhtelyfm x 50
Fusi on WV SKSt ens, it her sbur%I VD undi; the tra
mm drsdgegn 81 B devignovaEe siage. BWOVO infhtongp E84neh yidg el%@%ﬂy
r t
condfL e SRS h Ry AR b AL ASSRAL o 3 Company
unde$ tHestadatdesipedrion A3M ’Hle@mbb@fﬂ 84T wasimirasdd toani@02:1 thidkycopper
avai l abl e from 3M Conp und]tdlrt E?@tra e deS| natlon
foil. “IdesoppdRIL 125 trmpsd r%@a hdheyaidifypiyt UGtiyesdgeatye sppe-
The {ﬁ?[@dﬁ&lé]@\%ﬁﬁ&?&g{&eé td Hpozd B a@hEsﬁ/é‘mFH@ElthgBQ
e cured pol yner we approxi mately 35
enntﬂuﬁglievlc&s wend avdapgad ddg@Storedge and‘chemémsleqqéﬂneseaﬂslkydevwes were

e S0B3 S00 b SRR PR Fchfaf Ty oo ot e

six d%ﬁ(:&e\?/@re%lfs%' dofticodfth QUThAa5 @ M LiBvicak etge bﬁér%\gi@d MCJDC power
operating at a pressure of 1 niforr and 1 ower .

supplyedpesgsimgct §Nr |Emgh phide lsam@@awcwgeqm@ tcemgkwe thag th%’rﬁnntted
and Ar X | ow,.r a

ight oy db Epnerne PR eyt p R T R R oo coula

be b&@Q¢r the Shi$iRREE 3 Qﬁch@a@@t@‘ﬁéﬁﬂﬂd@f and Hig rdt3i the abﬂhn)gto emit
served as the anode connection for the OLED devices

light Jhestfectsif nepertsr Serding ot an wdividial sramyent P agaok cvieaiethen
peﬂig glVgﬂtgqén ﬁag%gént ﬁ&%ﬂ%ﬁr& Wi re‘f&@ﬁ’éé%' UGerBPddEI R ents

ure er circular piéce of
foredeait be thbadvam(br foawhich endblmm d‘ekmpmohi amnyadhidan émkubmalatml

ul trasoni c cl eaning system I TOAQ/IT rface was
modfications) fdheinyprione el modif &%Ué)éls jpt eﬁ?lgg’s%éf“ée%ﬁ 90

noneERLsE coMNEE Bqdil Akt Hefer®f TRECREEMHHABEhEpresent invention should

not be limited by the details and structures described herein, but rather solely by the

following claims, and equivalents thereto.
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power of 400 watts, in a plasm treater comercially
avail able from AST, Inc.. Billerica, MA under the
woned®4sbasi gnati on "Mddel PS 500". A hol e tranBpoms2004/033151
mat eri al, (poly(3,4-ethyl enedi oxythi ophene)/
poI y(styrenesul fonate), commercially available from
H.C.. Starck, Leverkusen, Cermany under the trade

Whatds flgimaed 5 - PEDOT 8000" al so known as PEDT/ PSS, was
diluted to a concentration of 1 w%w th |IPA and spin
coated onto the I TO surface at 3000 rpmfor 30

1. Agewgands clecteani¢ teviee ¢amprisPEDORaS Hinokreseends, cadoleeBohm

comg%ga%gn[)g{ggﬁlcfegercgrfﬁm%@t—%‘rﬁhﬁné&é&u& de r%eél%s e@empﬁ? edges

wheftir €08 88zB¢MTRORDEESR fiQVdeditical adktaR|cEigesheadha f&stllﬂfﬁhpﬁeral
hot plate for 2 mnutes for further PEDOT drying. A

edgep@rlwqgwlmca} caginettbsnopgsiin ediffereni pepphgrabedge than the first

R l \ c
ool AR G0 SEUBEEL AL RAU A BALOM PN, Gaa0
comindhis¢etie) withdeondiveive heatkeiatlesi gnati on " Cow on PDY 132
LEP" was spin coated onto the PEDOT surface at 2500
rpmfor 30 seconds, resulting in a 75 nmfilm

2. TthQ bfék@@rﬁt@ dex%@ér chlllnﬁﬁ WhEreiEROle R bR 1R BATRLARCR diposed on a

tri mred 50 mm square and both coated | ayers

periphieps dd gd iubﬁuanmlimrpﬂ@eculam tethalfirs petigberal edge. cont act .
A 400 A thick layer of Calcium cathode followed by
4000 A of Silver was then deposited via thernal

3. TRY aRek&dit aBvieabOclhine1 WhbredtHht 36@nll BIctABal 2 o@SKis [dBposed on a
formapproximately 5 mmx 15 nmlight-emtting

periphetrl odge subblenidabt pedalksil grethe firgt periphevalcedggas t hen
encapsul ated by thermally lamnating a 35 nmx 35 mMm
copper foil using a hot nelt adhesive commercially

4. Tay dblisbbecliibd v eGoegeanygtad eom Eﬁ@st i aclaimhess gratrhenayer
"Ther nobond 845". Two sides of the 50 nmx 50 mMm

and thgsabpsdratedayrds digembinppynhebyeansegBeHf n appr oxi mately 30
mm x 50 mm devi ces. Six such devices were nade. Two 10
inch long, 1/8 inch wide electrically conducting

5. The dewte ef dainsi themin eaa:hségnertt apmpﬂmtightad:rhiyting layer disposed

avai |l abl e form 3M the trade designati
betviegR Y BB BTS ™ E s FPHACHLE [ el oG iy dioTated.

copper foil. The copper foil was trimred to match the

wi dt h of the conductive adhesive tape. The |iner from
6. Thhdeddhelilaimn haheteirethercondincsde matesirbasBexinke adhesi ve.

The six lightemtting devices were arranged

edge-t o-edge and the cathodes of these six devices

7. THBWEvice of claim 6 wherein the conductive material is selected from a metal foil, a

conductive adhesive, metallized polymeric film, and combinations thereof.
8. The device of claim 7 wherein the metal foil comprises copper.

9. The device of claim 6 wherein the conductive material comprises a metal foil adhered

to the segments by means of a conductive adhesive.
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taped together such that they were joined in

el ectrical communication. The anodes of the six
wdevismasv4ner e al so connect ed toget her and the #eviuse®4/033151

were energized with a DC power supply operating at 8V.

Each of the segnents were tested to nake sure that

they emtted |igh prior to co ect her. The
10. TheiPlgetarmag S%Vé@éﬁiaém&fw R BRI i ot Biisazpents are
teQuer the surface of a 3 inch dlaneter cyl i nder,
Jmn&ﬁ@sgtﬁfl retain the ability to emt light. The effect
repeat ed bending of an |nd|V|duaI segnent was not

al uat ed. ,The inyenti on has,_been cri,b
1. ?E? S sl LRBerY e SRR St ot s egmpys e
Jmn&ﬁﬁlhﬂﬂ@ptor for mhlch enabl i ng descriptions are
avai'l abl e. I nsubstantial nodifications of the
i nvention, |nclud|ng nodi fications not presently

. L 530For Bt PORELUShERR EOIRPH IS AP AR

shoul d not be I|n1ted by the details and structures
descri bed herein, but rather soIer by the foll ow ng
13. Ehaenice efitdpimghd whrein the phiErliy Of saZgiit 2edORPAIhREPW-s
1. An organic electronic device conprising at |east
two segnents, each segnment conprising an organic
14. Thed¢vienwicldimghtvhaintdathgeglasitdas defibdthag toyabpet twohieckxds.
edges; wherein each segnent conprises a first
el ectrical contact disposed on a first peripheral edge
15. gﬂg %lé’w@ee&f‘?:'i'ﬂmeme\%érél‘ﬁ%hcﬁ Q&¢AGH: ndi 8 RASEGS ‘ﬁﬂle@st about 1/8 inch.
I fferent peripheral edge than the first electrica
contact and the electrical contacts of the segnents
i.n electric cation with .a .
16. h5ghfed Geinh Bp Rt S2h sRgRgHtaf Aamiedh Hold udus 0 drctes,
1 wherein the second electrical contact is disposed on
a peripheral edge substantially perpendicular to the
17. The devigreafiqitiar 1§l whatgis cagh sqgeens hag ¢ Emkcofo@\lﬁ:a@éawﬂ 1 inch.
claim1 wherein the second electrical contact is
di sposed on a peripheral edge substantially paralle
18. The tibacd offS4implesr widiein al plagigiey oflrowiste fistnécid clurghai m 1
wherei n each segnent conprises a continuous substrate
| ayer and the substrate |ayer is discontinuous between
19. §fd H&H&éofﬁ:lalﬁhlewﬂ&\éince%cﬁ gﬂlnéﬁtfﬁ dniBENGER each segnent
conpri ses ight-emtting ayer posed between two
conductive |ayers wherein the conductlve Iayers are
electric I so| at ed e device of c

6..
20. Fheieriee S EonBUGETEe RIS et RasdESN Bl

21. The device of claim 18 wherein the device is a pixilated display.

22. The device of claim 1 wherein said device is a backlight for an article selected from a

lamp, a display, a sign, a toy, and personal protection apparel.

23. The device of claim 1 wherein the sign or display includes a fixed or variable

message.
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7. The device of claim®6 wherein the conductive

material i s selected froma netal foil, a conductive
wadhsausa; nmetal lized polynmeric film and conmbpaatiserg/033151

thereof. 8. The device of claim7 wherein the netal

foil conprises copper. 9. The device of claim®6
24. J0FFuie PESRE T SUEHENLLS U5 TS BRTELeGoN GErTYaple Coors

adhesi ve. 1810. The electronic device of claiml

wherein the electrical contacts of the segnents are
25. jThie device af glein ésvhetdin sTgreensh exittiog idiffatenticobrdight ki m 1
inde\/\,hec%)e'!:]nathet E%ect rical contacts of the segnents are

JPS? B4 ﬁ]u AP&t 1 el . 12. The device of claim 1 wherein

the device conprises a plurality of segnents. 13. The

device of claim12 wherein the plurality of segnents
26. gyneorgaiin elgcironia devige ca@prising atleestdwostgments.raagh ggmmesit n

- W dt h .t o out .t L nches, .15, .

conffi 36 SNl ARt iRl o R gk BF R Ract Sherein
eachdegdinienoliasal fidsedigienaioa uhinghi Sfrofcdboud 6/8 iddtetodt®vueR inthes, a

claim 1 wherein each segment has a |length up to_ about
secof] AN Tanging Fian dbeit dengh taabamind Bchpesnd the elsefical contacts

of th?:sg B gﬁt(s) Pﬁ?oﬁxeh‘?qgfe\?\gﬁfal aﬁmlnﬁgﬁ%%tri(gfaﬂh a Tg)hﬁ‘l?cl@i've IBaterddl®

I'arm erein a Ity of rows are
joined in colums. 19. The device of claim1 wherein

ch se t. 1s_encapsyl ated. 20. The device. of claim
27 R HeTer AT dhian 6 Fhere irmonducipandpia e Hpably. o1
The device of claim 18 wherein the device is a

pi xi |l ated di splay. 22. The device of claim1 wherein
28. daindthgdef owking aa dheattaniqigvidegromaprisang:i cl e sel ect ed

prof BT B B DuParEh % BBy R - en Somp oG BRarpa

contbére, Si gn or display includes a fixed or variable
message. 1924, The device of claim 1 wherein the
testigg thecsegmpnts $o wlesiifipatdeasb ey segmentinen-pitiog segments,

rem%—\?lﬁg qe\is ?en%Ftingﬁ%%g},?g’t;%gr ein segments emtting

erent colo are i ndependently adjustable.
joinidg thetle@rigdl Rbhtacd Eftthé tiphiCertietih € e c@@MEy Wih A goadudti®a siaterial.
two segnents, each segnent conprising an organic
el ectronic light-emtting device and el ectri cal

29. §ROLRABRE of MEMSI S Wherein the segments are provided on a continuous web

having a web direction and cross-web direction.

30. The method of claim 28 wherein removing the non-emitting segment comprises

cutting the web in a direction substantially non-parallel to the web direction.
31. The method of claim 28 wherein removing the non-emitting segment comprises
cutting the web in a direction ranging from substantially perpendicular to the web

direction to substantially diagonal to the web direction.

32. The method of claim 28 wherein a plurality of segments are tested concurrently.
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each segnent has a first dinension ranging from about

1/8 inch to about 2 inches, a second di nension ranging
wonwmoatant 1 i nch to about 10 inches and the PCT/US2004/033151

el ectrical contacts of the segnents are joined in

el ectrical comunication with a conductive naterial.

33. 'ﬁ}ge[né\gtﬂgﬁl dF vi.Ge f%lfeéeam Zsbé’&vn\%gl sﬁal(gg te%{}:(ei sg n 1glt1

el ectronic deV|ce conpri sing: providing a plurallty of
organic light-emtting device segnents conprising
34. Almesthed efappaoiftam przanicdipht pgitiipg deWemeIRINRE | dent i fy
nt non-enitting segment; renoving
pmvﬁ%g tﬁga&%‘%‘ﬁcﬁﬁg@égmnt and joining the electrical

iden@iigat leastf odemen - érghtingsdghienig segnents with a
conducti ve nateri al 29. The method_of .claim 2

proviging lightremitisg gralieemaniscgnens asmedieck ﬁ?‘?tﬁ%&f’f% fhe
Bt 0.

replefbildefntff o4 (B bGM APSaEl A5 B Ml S Blhen?

1emdvnrgthﬂnbﬂ-emgtlsg gaeméentdgyndisdosesctingtthe eopdubevenmbterinl ¢f the non-

direction su Eﬁgtlall non;lg{allel to the web
emitiipg Eemepmeag e rifali RBECE: < aj m 28 wherein renoving

JOlnlhg EeRRRURAL EdkAtGs DEHERBHIaCRHt 's%ﬁerﬁ% tHen@@vicge web in
direction ranging from substantially perpendi cul ar

to the web direction to substantially diagonal to the
web direction. 32. The nethod of claim28 wherein a
plurality of segnents are tested concurrently. 2033.
The nmethod of claim 28 wherein the segnents are tested
sequentially. 34. A nmethod of repairof a n organic
light emtting device conprising providing the device
of claim; identifying at |east one non-emtting
segnment; providing a light-emtting repl acenent
segnent having el ectrical contact wherein the
repl acenent segnment has a size about the sanme as the
non-emtting segnent; renoving the non-emtting
segnment by di sconnecting the conductive material of
the nonenmitting segnent near the electrical contacts;
and joining the electrical contacts of the repl acenent
segnent to the device. 21
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