THERMAL TRANSFERCF LI GHT- EM TTI NG DENDRI MERS
BACKGROUND Thermal transfer of materials froma donor
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applications. For exanple, materials can be thermally
transferred to formelenments useful in electronic

di spl ays and ot her devices, and the thernal transfer

of THERMVIAL{ ERANSFIER @ELIGHT@EMI’ETING:DEMDRIMERS
conductive | ayers, transistors, phosphors, and organic

el ectrol um nescent rraterj;gbkd_;ﬁmjﬁj)l been suggest ed.
Light-em tting dendri ners have been described as an
advantEigensisransfes of mhteualg drvine a dbewrteleshentinresemor has been

mat eri al.s. Frequent| ese ma er| Is hav

ppngsed fryyagous Aplipatags: E%%ﬁamp A 83@?&@& transferred
ol t

s g s

thuﬂipﬁflem(ﬂoﬁWralmamkbmﬂx,r@pw$ @dlansumwuﬁﬂu‘ttwedmy@rs transistors,
aspect, the invention provides a nethod of makin

d}hgénhoass énd efgaa}cbﬁkcﬁek%ﬁ?sca@\ﬂl%ﬂnﬁ%ﬂ%ver?&‘#sa Suggtsted.

conpr 'ﬁgﬁt erﬁ%t%a/é ?ér rs%@@ 'Beéﬂ edcag ralim%ee@us class of

subst rate an ans er portion disposed on t|

Sothatic eleetroltiménelstehin ffattiaso IPh‘equnKty) ipesi sdateyiadet hdve dsén applied to
one transfer | ayer consisting of one or,

|5 yhstraaby solntiorrbawd ipresesses WRDAS SRiRyCogENg| £ B ub hegpal

h h e

R s R S
t&eﬁﬁ:@oﬁe@eptor The donor el enment may further and
optional'ly conprise a |light-to-heat conversion | ayer

di sposed between the substSUMMARY the transfer

POrt! o ondAshddf 3hd BY &l @aaeesda , BEMBE bR an organic

I'i ght eonvereion

PQEdtioRinindst el @sidea YRS m@th‘é)ﬂ @smgnb@t ween the substrate

and the |ight-to-heat conversion |ayer. The transfer

port | omowml}ng‘ aidauies element @qmpr@m a subgiatp And a transfeicaston
C%ansf (f g sgéﬁfaft% gli;]ed%%r{s er gbrt on CO}H%E‘ISI% a{ ﬁ%&t_lcﬁ‘lr %H&&Slayer

carrier

téo%ﬁﬁﬁ% oP&Hel drQRordBighOses d@ﬁhﬁleisf(&flﬁd}ﬁh hyebe fiieesdelitor
donor elenent to the receptor by direct heating or by
eNnmﬁanxtma donor elenent to imaging radiation that

is converted into heat. (typically by a |light-to-heat

conver B8R EPPORARd onor el ement

thermally transferring the transfer portion of the donor element to the receptor.

The donor element may further and optionally comprise a light-to-heat
conversion layer disposed between the substrate and the transfer portion, an interlayer
disposed between the light-to-heat conversion layer and the transfer portion, an
underlayer disposed between the substrate and the light-to-heat conversion layer. The
transfer portion may further and optionally comprise a second transfer layer; for
example, a material that produces, conducts or semi-conducts a charge carrier.

The transfer portion may be thermally transferred from the donor element to the
receptor by direct heating or by exposing the donor element to imaging radiation that is
converted into heat (typically by a light-to-heat conversion layer). The donor element

may be exposed to imaging radiation through a mask or to radiation that is generated by



may be exposed to imaging radiation through a mask or
to radiation that is generated bya |aser. Optionally,

wo b@soeensf er portion of the donor may be therPel/U§2004/035722
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transferred to the receptor in an i magewi se fashion to
forma pattern on the receptor. BRI EF DESCR PTI ONOF

THE DRAW NGS The invention will be nore full

wrigker.sOptonaliys the rt@tleﬁelemréom of ﬁhﬁ doney] mwen@ermally transferred to the

PeRR1o; Pt Bresk arat Brcip &Py i e fegflof et €

transferring rmterlals according to the invention; and

FIG 2 is a sgrMDESERIBTIORVOP THD DRAWINGS
el ectrol um nescent device that nay be nade accordin

t o t h&hieriweantion wvill DETHIre E}ﬂYDEQENOWIV@b TREIrENcery &rﬁfpﬁﬁwmg
rel broadl Iot  thermal transfer of

ﬂogﬁ %ﬁgtdfarvﬂﬂ rs froma donor elenment to a
receptge. 1 M4 &h%ﬁﬁﬁb Ellde ehyof 4 dundr bleieAt fop theibldy Banstaring
using thermal transfer techniques for manufacturing
ang:amalsa@bahngtﬁﬂlumlmmb@man@CEL) devi ces conpri sing at

| east e tran er.con |st| e or

| ant s 2SRy Al 4ie pe Bt Blen Pt Seipe e
LgERL ot £c%bﬁﬁ1?g3tottﬁeﬁw€§ﬁd?9d of maki ng an CEL devi ce,

thod conprising providing a donor el enent that
conprises a substrate and a transfer portion di sposed
on the subst rate, prwﬁh\bnd thermal Ty
transferring the transfe t f th nt
to t nelaprl o RpaheRabe pBPeRorsErgr el Ryf

| (feﬂﬁﬁm@ﬂ%&rﬁ %rﬁ%ﬁ&r el!nﬁbﬁﬁrto & &3@% i mr@ﬁpe@ﬂﬁaﬂi thi livention relates
l1ght-emitting dendriners. gani c el ectrol um nescent -

%wmgshembuM@neMmfw nfankifagtupisle ongaamaielpeitdlwgimescent

TG S TS I R B eSS i prgpore ight-
Lg}ﬁlhw?gn%%ysl ce. Donor elenents are al so descri bed

nor e elow and fromwhich it will be clear that
atr anEéeannqmerspea)ﬁcallyathls mvénﬂloaprda‘esl to amethodidf smakértgan OEL
rray be in djrect contact he subst te or

Tiser ey iR evily ioraomlsm o B Pihstate
tﬁrﬂrhstﬁ'ﬁfsfeﬁ’ ﬁf)l,ttio‘ﬁ ﬂﬂge& &ens %’t?shra ovidihes PRk t}Sr and thermally
transfterri refers to using heat to cause the
t fraRfineng tie ttahefet patish ef thpaohoroslernént ttd thedrocaptore Thatnanster
to the receptor oftentlmesformnigS esired alltit%rn..
o}?Pftl%C‘?fé@é‘i?ﬁ 8t leasfiqac frantieriayer SRUSTINg| of O AT Pogt Hgtgmitting

ting other energy (such aslight) into heat.

T%en%gﬂfé?%ransf er techni ques are distinguished from
non- t h&drgahic electroluminescent devices" are described more fully below and

include completed devices, portions thereof, and layered assemblies that comprise a
portion of a finished or unfinished device. Donor elements are also described more
fully below and from which it will be clear that a transfer portion that is "disposed" on a
substrate may be in direct contact with the substrate or may be supported by one or
more layers interposed between the transfer portion and the substrate.

“Thermally transferring” refers to using heat to cause the transfer of the transfer
portion of the donor element to the receptor, oftentimes forming a desired pattern on the

receptor. The heat may be supplied directly or by converting other energy (such as



transfer nethods such as inkjet printing, screen
printing, spin-coating and photolithography. Turning

wmoewse2the drawi ngs, FIG 1 shows one enbodi neeit/Usf004035722
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thermal transfer donor el enent 100 suitable for use in
the present invention. Donor elenent 100 includes a
substrate 110, an optional underlayer 112, an optional

lighhtinte ete dherarhvunsien fechniqps)ars diyiareuished figm pythermsl

b R b S g0 ElecR BibAL shheBRIPAAE 00

Ipheflittgtaphi,ng dendri mers and an optional second
transfer [ayer 122. O her |ayers may al so be present

i n dordwming sewrie theobawingadilGell shasyi enegngbogdietfiaghermal

G QE5e bl P80 B VG B0 ) 1888 e
6,08 21RR8 o sBhral 2 off Sptiordll iitRaertingsa sRfoRhERNGRS0-Heat

not describe a transfer portion conprising at |east
eoevdrsye (L TdG} layed Hg, e optiamabintariayer 11ogind @irmsfermgrtion 118

L e
Lagfi f/lg ;6 % seddBl Yr‘iﬁﬁiw 8H& 1ber @ﬁt@rﬁ@eﬁtlﬁa}oﬁlscl) be pﬁs%nﬁ in donor

ene naphthal ate. However, "other fil nms
sldriént il @t Dompari edethernss aperendreldy discloseddn Myemational Publication No.

SPIREL 250 s B o e RS AL ) S5
RACS) Rhou B RERE CHtkeAtbe B OPMLHELY RinsARRoHEGH {frising o
deaseondlayamorsstirigsoffdnator awrd hight-enrttingrdendrdmtisngs may

be forned thereon. The donor subst raé

typi caPqupr §lé;rsgeﬁee1§} OB ARGV LIt e élﬁwgi%?g@t gfprolymer film
JF2BbA P D301 99 SlafNEpEhe ML L AHANAIL of A9 Hp00Ae ot

IH &y dlep ofithr Hidhvedih suéfvient opticdl padpertikd Onelnding Hih franserission of
114 can insul ate the donor _substrate fromh

t
Jishé rtea regtiquiart wiv elopgih, pagrfcignmerganicelgnd gh TRk stability

S, BOHRIREER B ROk UREHIAR Bt MBoLERERE HietBror
Qubstrama, imhtt 164 8bmé hiseless, Brfldt bo tHaetni@anntoasitsimaabe formed

may be used. An optional primng |ayer nmay be used to
i thereem s Bhadrmop phstrpteds pise gypiqadly selagtpd fowrmatgrals diat semain stable

| ayers onto the substr ' -
G Bb ot B B el bl AR
A SRtuni Y R/es 1 1D51A64d ireeRHonsEiRbkirat @ 10 40 TEWGllag® 114 can
i ncl ude a roughened surface to inprove the handling

absulate jheafonphsnbstratstiram beat genaigednobia LKA ayer duing 1maging.

donor gl enent.. eddi i ngrgani G particles . su

i 11 cal BAVRPEWERTT 4 frhararbarey O3 hes st getg b.028 to 015

p&h{r?f@fé}%ly Rl Sbot DD51808 it RItIERGH thicker or thinner donor substrates

handl'i ngproperties. One exanple of "a suitable _ .

smbgbe ated. Wint dptiangririneing laypemay be asedi tb direase poifprmity during the
coating of subsequent layers onto the substrate, and also to increase the bonding
strength between donor substrate 110 and adjacent layers. Donor element substrate 110
may also include a roughened surface to improve the handling ability of the substrate

during production of the donor element. Embedding inorganic particles such as silica

particles in a primer layer can provide a primed polymeric substrate with good handling



Teijin Ltd., Osaka, Japan, as Product No. HPEl OO
Anot her suitable substrate is Product No. M/Q

war@sloet2he from DuPont Teijin Filns, Hopewel |, PO/EUS2004/035722
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Optional underlayer 112 is di sposed between donor
substrate 110 and LTHC | ayer 114, and may conprise one

or nore individual |ayers. Underl ayer 112 may control
Herapertis viopeesewic efeswigblstsubstetawih ripsimer Hyer iyweilable from

AR L R e B PHE SR PRLR AR shlle Sbstrate s

PPREEE NI V7@ bvdiBBE fAdn qugf TEYL Filkb2HEFwIE VA,
substantial |y transparent at the inagi ng wavel ength,

or mayOaﬂlwl bedealay¢rdd@tis gisposcd Ibbiyveab dongrtsitbsiratg 110 and LTHC
fl ve of the Lmaqi r adi Atte ti.on
ooty Bt SBPrE SPRAB G FAGS oSy LPRerISver 112 may
UEol RYLE FloWEnP&ENURE SibsRate %H& 'Elfél Lﬁ?@tlay@? A& i'n?c{gmg or provide
during i magi ng. Underlayer 112 may be provi ded
viar¢hehicabdtabihyrtgdoner dlenent 100dtreakdrags) hmtdlmggtmnoc processmg, or
g’gﬁa}%ﬁi&? lslfrgiﬁglﬁ}r/eag)fg g%:.y%§g{)?€%rg{ag§ éqgﬂ%ge&} gtfthlé 1maging wavelength,
%ﬁ?& bah! l@as( £r9§ﬁ’y é&%gﬁ ré?fecﬁ%eéfrm& AsdihEradiation.

po y I ncl ud ng acryl |nc udi ng

m&ttbmxatlym ander) reﬂpmoylajfsm@gmg Ira.dﬂatm tydhy wdeylayer may be used to
al coh }6‘? epo esins, silanes, siloxanes (with all
t""ﬁ’i’é@ atgear}qrag “Pﬁér“@égl)]g pol yvi nyl pyrrolidones,

pol yi I ;;jl%c, i.de) .

pol ys Wﬂﬁé} g&ol %ﬁg& Y H]E%bgggﬁﬁé&gg) ?ﬁlso% ce (:e%?,o%%talhc) ot
ebrigexis rralm‘ha% that sxdrhple, myajfral rﬁmb@ﬁbf kloosepaddpatmisach as thermoset
cellul gse acetate butyrate, etc.), nitrocellul oses,

pérapslinkerh thesmopitahledcrosslinkpble), @yﬂwﬁn@pmﬁmﬂ Berhyinglading

I
R (B BB RO T B B BT kb Bt oy
Prekivib, SHbdsy iR enesofiditadlt thgds of Qﬁ.l@ﬁft@ﬂl'ﬁﬁﬂﬁ); polyvinyl pyrrolldones
pol ychl orotrifl uoroet hyl ene, poly E&p chl or ostyrene

pRALyiiAgs, pelarraides, poy en}ﬂmewlprm m@rsu@bones phenol-

R, o R0, 5L 2 e
PedIN0sB M dtate Betyfdnd, @td. ﬁﬁﬁr&@l‘l‘ulb@s UsogliretBhi@RdSolyesters (for example,

m xt ures, copolémers .e., two or nore nononeric

umly éetbylermfg@ﬁ glatedh @gm&pnﬂtwm’lyole@naffm @@mlym@mthylene

o ToBEg: HARF Rowdtiebpe Pe PR e R AUS REmy

pﬁdlyé%rbﬁﬁﬁio?oe@iﬁﬂé}féspélbf PPInIeRIEB i) r}ﬂ)l)r(h%ﬁidl%% ﬂ%ndeh e

pol ymeri zabl e active groups (for exanple
e}pnimnglplnlomé@ @91YS‘ep@wy etgj)] pheaslic msiny [foy Exsinirdeie®yolak and resole

%%@rré 13?1%1'8 ac tagrap r | %%&%deﬁet C&)a HBVF aﬁﬁn s, mixtures,

Sé’dp‘oﬁ%éfs R2R%0 ot Hﬁ)lréjgﬂoﬁgmgﬁ’@ﬁm%rrahgéﬂ £85hdWn copolymers, graft

extrudi ng, vacuum or vapor depositing, electroplating,
amj:olylmmrd: |bk®k chpolgrarpkie, ), «ﬂ[gmsdrs, meaecbnuers| etd. dgedonnyderived

b coat i an uncrqQssli nked. materi al
fero {16 oregomg, as weﬁ %s polymenza(ﬁe compositions compgsmg mixtures of the

polymerizable active groups (for example, epoxy-siloxanes, epoxy-silanes, acryloyl-
silanes, acryloyl-siloxanes, acryloyl-epoxies, etc.) are also contemplated.
Underlayer 112 may be applied by any suitable means, including coating,

laminating, extruding, vacuum or vapor depositing, electroplating, and the like. For



onto donor substrate 110 and crosslinking the coating.
Alternatively, a crosslinked underlayer may be

WO piosioed2byy f ormed and then |am nated to the subPGT/I81084/035722

10

15

20

25

30

subsequent to crosslinking. Crosslinking can take

pl ace by any nmeans known in the art, including

exposure to radiation and/or thermal energy and/or

cxemplea Crosslinkeil vader{aers aray hexfpesd byeeasting afT hecrosslinked material

t hi ckness of un | ayer 2_1g typical reater thar
(i S50 suforet | Ghvae oo s O RBRE AlferERbE ol inked

|\ BVEF SyeP hel Ve ahitivi 1P FRMeE hnd HRA 14nihat¥l ¢6 013, subRFa8e subsequent to
preferably’greater”than 0.5 m cron, nost preferabl

oeressiiekingh &mosklinkiog om takeploonky amgsesans faowi dutherarty rfobrding
metal lic or.other jnorganic under]ayers, .the .
(S5 TR RoTAcisdion R A TR eAREY Aeat Cheplig caratiyes (yafer, oxyeen,
r@&_?l underl ayer that is at least partially reflective
at the imagi ng wavel ength may be useful in imaging
syst enBhathekeedstod uddertayerel 18ne typidadly igreate itleeneblatfof comteméional

[ under | ayer

transfer .portion side, i other,_ cases, .th
radpeten RRTS FOCRiERse st Gy &ivgies thap Orl mickps rpre proferably

tlvat ‘ o
ﬁ%@ﬁ%ﬁ?@é?ggﬁ%%ggﬁﬁ?géﬁéon§fg§%§%§ﬁ?1%%fgﬁiﬁﬁer g;??&
]ﬂaztri]m'c}tlwflos meitaili¢ uﬂﬁher&ﬁg;ghm’b aﬁéala@reﬂgglﬁhg fundertdyed may be much
necnani ca roperties an r their abijlit to.l ove
AaHwst. oﬁprt%gméﬁena Hen gietad ypderlayerthatiig ableast ﬁaﬁﬂa&é g%)f{eefrmt the
[ . if . ' .
HBnehlAtbanher R P EE A Rk T Y Bment

| ignaeiatedByorh €isatrdnsten pbeiva sitles o btheotases) thdwnderlayes heryrbednuch
inegg. As an exanpl e, an underlayer may reduce or .
elthickenthen these amgeraforerapplesdiathe pederigyerinmcludedte pgpaide some
t ] ' ring i magi ng of the donor
eﬁgﬁleamcgp#ﬂgﬁéﬁ %@O?lg{jél}g@g{nh@%a nmount of physi cal

di st or Uh@eta9%hi 12 rh@dalfy inthde ifaddr il Syele@ tbdor the@Mmethiu@tal
transfer. In other cases, it may be desirable to

eprppajienmnd/erdbeir alility tormprqye gabtsion betwedomog gihstrate 110 and

. ¢ _ . . . f
SRR PACORIER e S R b i oo
| {8 dbA& substtat®hiihe @ THEC 1ah@T B rekils i 18és digtoftidRGh iR transferred
Separation during i magi ng may al so provi de a channel

f iorageh dsraglegamplepsn gyerivady radycelss chminatadeeminption or

Eﬁ%ﬁﬁﬁg&l ?}gﬁhte {igqtgr%’ ell‘f t%%%@?%@%&%@g &%nnsglﬁaﬁﬁlg of the donor

CaBhiRUahid BELIRANEShb @In%hﬁil ofbhy§iBd1i diiétiok Ekﬁlbitay@y thb¥nsferred

may be included in donor elenment 100 to couple
i portici aftérdranefeer hyothertcasashié muyrberdesitabiretotemplaHE wadedayer that
114 preferably includes one or nore radiation. .
BOBJoS | HAP ISR ot et on AR ST, Y magfpe, for
! @&@. 1¢ 1 $rB8udel A ga? betthsth BhyRruritistifnd¥ing iRk pFREIQRShermal
of the el'ectromagnetic

insulating function. Separation during imaging may also provide a channel for the

release of gases that may be generated by heating of the LTHC layer during imaging.
Such a channel may lead to fewer imaging defects.

With continued reference to FIG. 1, optional LTHC layer 114 may be included
in donor element 100 to couple irradiation energy into the donor element. LTHC layer

114 preferably includes one or more radiation absorbers that absorb incident radiation



spectrum and convert at |east a portion of the
i ncident radiation into heat to enabl e thernmal

wo c@s®beno of transfer portion 118 fromthe donPCT/US2004/035722
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el enent to a receptor. The radi ati on absorber is
typically highly absorptive of the selected inaging

radi ation, providing an LTHC | ayer with an opti cal
deensirally light timthe\mﬁr@béngslhle@r ultrwiqletaegioes ofdbe elertvomagnetic

t he .range .of ab Lical
e Yot o5 & pftion ARyl P raSRhyS fto AT cnkbte
(thas] fesref ofith@sfeRbbBioR 1 18 Rem Mk aaﬁcbrte\rerﬁént ké 8Bdceptor. The
transmtted through the layer to the intensity of

| fiadjiation shsodhenis tynicelehighlyebsorriies ofdlie selecied mhrgingwediation,

RS 3hBiB8 PR A T gt ! Mg
NadhONRAas ?Qig%'df B ford dput &dn%ﬂ&s NOPRENISAEQT. ah%l'é%s the
| ayers may used to control erature profiles in

ob@n@inteewaémfttbe hnrgdnthay(b@sww) roif ﬁ@ raigo dﬁ’dn@ intehstyerftlight transmitted
t hat ve | ved tr. ertl e.g., better
f%@gg%ﬁﬂﬁ% ]PW@SI éH%‘EEl ﬁ‘h%"f 13¥&ftern and the

act ual radi

B B e
achqmsbﬂ thgoupghbet thaLSHMager o i napbendmhomsgenasusly distributed.

d@ 3%83?%580 Jgﬁrgzlagfq?; 1'@13}9 gﬁl%q%lttg {gslggo tgﬂ]aeur!attu{rea;\)/rlo?i{estin donor
f
A B A TR, SR ATEGL e ot L8 propecic

oenn Ebbtthn ﬂiddhyy béttvben the Sitendellit@nbenptterioandibatctngl transfer
solvent, as well as the wavel ength range of

AtEmYt SBitab lerpdiatipeabsriherp élcmdééié% piam%% fmegals apcbother suitable
f:ﬁ)@@br%rﬁ g éfl@d in a binder material, or at |east
[

par spersed in a binder material . Wen

di spe rBﬁd sphilile Catl st as fadthitioh absorisdes bichele sisble dyes ditraviolet
the particle size may be about 10 mmor |ess, and fy
iyeanbiiered dyep, Suotesasst dyss candradiatinypelrEgng dyess dspesific dye is

G L e

difide lor Bbdtiic@bRRAS as d8H aQtHéGWavBleﬁ @&ﬂ%édrpﬁ&l | The dyes may
U S Pat. Nos. 5,166,024 and 1 A pignent,

sheatvesest warapomlase &k, ddss@p@,dr lgteacbmdﬁr amaﬁcmﬂi,ecrr at éaasttpamﬁlly

b‘F %&gg Q%QBFﬁ%ﬁ{aﬁethS@g% ISR B??&aﬁét‘fm %11'1% | db¥rbers are used,

CASPBABER SR may ¥ abteIP LiBry orYss 24 rﬁ&ﬁbé’ ﬂJoluPYV m or less.

di ani si di ne red, and ni ckel azo yell'ow, nay be useful.
| nor gdtigmentis gnmmlm raysed bsmdiadion abwbrbars endisliitableexbdpkes include

and .syl fi des of tals suc a al um nu blsnuth tin,

i q@g?og:h lack; and gr%p}g’rgnthlf Wrgjiﬁgﬂ, 7 1olenes and other

t I [

p{?iglﬂ?fﬁcg %escglgg(g e&r . S ﬁ)lldv E\}r(l)m 5 fqécdfﬁzefnrd?g‘énﬂl 186;1;“ Irﬁ glﬁment, such as

| @ssbartdadke Hispérsetmn d\bihddr, slmoh asl@sorganic poti@ser, 9ighiite desyl.

carbhaonitrides, branze- struct ur ed
Additionally, black azo pigments based on copper or chromium complexes of, for
example, pyrazolone yellow, dianisidine red, and nickel azo yellow, may be useful.
Inorganic pigments may also be used, including oxides and sulfides of metals such as
aluminum, bismuth, tin, indium, zinc, titanium, chromium, molybdenum, tungsten,

cobalt, iridium, nickel, palladium, platinum, copper, silver, gold, zirconium, iron, lead



oxi des, and oxides structurally related to the bronze
famly (e.g., WX2.9) may al so be used. Metal radiation

w@abwsnbenes nay be used in the formof particl eBCEES2004/035722
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descri bed, for instance, in U S. Pat. No. 4,252, 671.
Suitabl e netal radi ati on absorbers include al um num

bismuth, tin, indium telluriumand zinc, and netal
congellin. s vistel erides, sarbisies, déisidesrsarhpnisides; brenze-grmptured

ado bl i PR B LT ot A0t Xi&gpﬁﬁﬁe@énay also be

fidedr f orm ng pol yners such as phenol ic resins (e.g.
novol ak and resol e resins), vi nyl butyral,

pol yvi Mygtal mﬂ@ttmnelbsorb@lsymymus tthe Sropoef| pavtialed dsdiesasibed, for

Clg%tgﬁcl‘sedesq}ti) ge@f u%ggé,?%l pgel l elrlglﬁl gga%}alglgn absorgers include

SEIWMBRGT, Bedilth G, iRREmPRIIYSH Red 2 SandSHétap&Jn@po%aéiﬁfcﬁ as
may i ncl’ude nonorers, oligonmers or polymers that have

bmeta] oxides netal sulfidbs anfb theymeriizde desoribed dwwk ias kedganic pigments.
Additiye ch,as_photo cur S | sp be
el uasal st rase SO Bt Rl e it Rrgthe potymers sueh
b t

és'ﬁl%ﬁohcl 1@51139?006“ | %{%@ regold ﬁ@in?kggl inkBiRYdal anro C?J'vYnyl

formed using crossli nono

oddetptasepalyvinylacefats, poﬂamnpbcﬂqumehlonﬂ{bﬂe polyaémrlaﬁ&snc&ihlcmc ethers and
thernnplas i C reS|n ol yneyr.) nprove the
%r%q?@ﬁ logesypo Yﬁ%i]ﬁ%% w%m Bt gl el st Suifgble

Fthd 61n ohféﬁr &\b%l TS PR He forttﬂh% can be,
E‘%“E@Fﬁ g et]ré (ggnor

ayer to ement “substrate or of
apblmmnzedlowﬁrsshrﬂ«etdo meldetrﬂe@ ghichens tphoﬁobﬁn*m doetgives maiy alede
25 10 50 wt. % (excl uding the solvent when cal cul ating

werigded Wefa%lémts crph%m%w of dhg LTHEehnder. pnsqospeganlodiments,ghe
?lﬁn&\ér ik ﬁﬁ?ﬁ@h‘ﬁlgé ﬁs?m%/g §+£1’ng %k%ﬂ%?éigﬁ&?ﬁl@{lﬁc{no%[é?y (ﬁlg%f‘ners

er rmp as

WitBQptiddagpélggieopl astic resin is typically chosen to
be compatible (i.e., forma one-phase conbi nati on)
wi t h tHee iseligion pdedhqratoglaghic fepia (BBngelymernay impraye the

S@#Fqbrﬁ%@c%j gg?ggﬁn%ﬁeﬁpgopgﬁlgg gll c?%nalbﬁlt@fe osf}nliﬁ(l? Taéfep P4 fhd may
(@rbeaniy ddibsionr offtes BDHY 19ydp td the HonbiClérh&tBhBstrhte diSother

chosen for the binder. LT | ayers that include a
p@dﬂ adeniUp¥are In s embertiments Shethinder insidss 25t 80 Mid/o(excluding the

it P ool B2 v EighBen Rt hitloB i, Blerti@ble e 45 wes

SHEFAGIARE $osi) @nﬁb@g@ﬁb%ﬂﬂn@aﬁmﬁheﬁ%mﬁc %ﬁﬁﬁap leo be used
facilitate the coating process. LTHC layer 4 may

afsrd-i leo tSovilopoithethermonlagiiclyesin wtigpitdly ajwsmgtodoe\p@mpamyle (i.e.,
O P LS. 080 OB, 8L PEMTRELC O, et some

a&ﬁ%dlﬂeﬁ)@ MR R0t siP il BlsaloYubARY Yhratheber T2t of 9 to
13 (cal/em®)"2, preferably 9.5 to 12 (cal/em®)'”?, is chosen for the binder.

LTHC layers that include a particulate radiation absorber incorporated into a
binder may be applied by any suitable dry or wet coating technique. Conventional
coating aids, such as surfactants and dispersing agents, may be added to facilitate the
coating process. LTHC layer 114 may be applied to donor element substrate 110 using
a variety of coating methods known in the art. A polymeric or organic LTHC layer may



and nore preferably about 1 mmto 7 nm LTHC | ayer 114
maybe provided as a thin netal film (for exanple, as

walcasihered in U S. Patent No. 5,256,506) and negbeS2004/035722
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formed fromthose materials descri bed above as

particul ate netal radiation absorbers as appropriate.

Metal filnms nmay be fornmed by techni ques such as

Seutorted it g thacicheeyafedout 0.0& noeio &9i m,qreferably aboutRAess to 10 um,

of about 0005 to 10 éErrleferably about 0.001 to 1
ﬁﬁﬂn@ﬁép§ﬁ@?@5@§mﬂﬂHénqu incl udes netal or

net al / élla}}%}(ﬁgfmﬁ roggpov"i’éedaastaQMH nflét | i d ]i%)rsﬁﬁ{r??é Qs disclosed

bl ack al'ly oxi
haw. SgPaaeﬂIII\Hﬁ K,266306) arﬁﬂﬂ&ﬁb@fm@xﬁ}d froonthoseahaterisls described above
foregoing materials may al so be used to prqvide LTHC
| W@ icplple metgt raé;@éwwabsorb_crﬂes aw@?ﬂaiq&%ﬁ@& Ephpiey be formed by
[
gﬁuﬁ) ue ﬁc% als;ggﬁl &hd e%gﬂgrﬁi\fé (%%)_% (?Ha oga{th%'kness é’f about 0.0005

I'SSI r ma suc as an
W@Q@r untl §ReRiablybodt 0.00Ntd BMBY e daltasik M‘I—Iﬂ’ﬂa@éﬁh@l‘ﬁ&és @etal or
coating that contains carbon black dispersed in a
binetdémetaboxitie foraded as a tign fidmFfoGexamplogladraminne (ileg \agrartially

116 be. di sposed n LTHC | ayer 114 and
t?@ﬁ%?iél ?Wﬁ%%gﬁﬁﬁgmﬂﬁfmg (% e one or nore

I ndi vi Mﬁmh‘@d{ﬁ 0% thelfdfedoHoGhhtey A6 nﬂ?)ﬁls@ Be lﬁ%@cﬂtot}ﬁowde LTHC
m ni m ze danage and contam nati on and/or reduce

dagardiéi Bor éxample, kddHatiyeal 14ctaar§agnnpﬁsettvwe ot nEms LEHICeldyers

art .of the transf.er. por I.nt er 116
i SIS LR et P pter e & Snal L 43 fnteg By Sapor
IO(li’l gél 1£€¥ @fin l%rg%f ﬂg&eﬁ’%h%ﬁlu%’@% a%bﬁf@ghat]c%gtams ca%bon black

er 11 arrier agalns he trans
afispeededrin abiddenom LTHC | ayer 114. The interl ayer may
al so act %i a barrjer to. pr ven%'any mat er |

cont ar? HhffSHP@ cHsh deORtiPrar infarigyen L pdnay Qﬁcginq%%@ Between LTHC

t t r .{.ai
R4 apk ol REES, TR, LB T 2l e
MEHecintelaper My Heaustd mﬁmnmmﬂanﬁge amd(mma\rﬁmaum gid/exyreduce
116 mpy .act as a_ thermal diffuser to control the

t diptpeioatin pemgehaniral famegereidhe Bansipaed rarof thedyasier pgrtion.

& %féefﬁ yp Y ﬁﬂerilc% J & 1bl¥ Sf {r&hstfé} ohtf b Whifer layers
b Ed R g

Otuad do?r}pri(sb d@nor eiidmliefrﬁqeo r Bﬁ@fh@@ﬁﬂﬁ rﬁ@glﬁb 4 pargBNG®nst the transfer of
etc.) of the transferred portion. The presence of

i matémalef;@n L’fﬂﬁi lesgt Hlds dhedntgrleyer mwwbp@vb@ qolpaagt:n tg prevent any

t ranst rred t T
R et AR P i B DY Bl el oy o
t 8 i1Exe Elid R PEratlRs attaaéd ﬁlﬂ tidnBfet p@tios NE8EE &lak mermauy unstable
deconpose under the imging conditions, particularly
twaterielg naytbetttaasferredxdEmseXtam@les ieriAyer Heﬁdnam@s a thermal diffuser

torgzogtlljro the err]r%leratlllrréta?{hleal t%{fagelbetwge% mf%rlayer 116 and transfer portion

118 relative to the temperature attained in LTHC layer 114. This may improve the
quality (i.e., surface roughness, edge roughness, etc.) of the transferred portion. The
presence of interlayer 116 may also result in improved plastic memory in the transferred
material.

Typically, the interlayer has high thermal resistance. Preferably, the interlayer

does not distort or chemically decompose under the imaging conditions, particularly to
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remains in contact wwth LTHC | ayer 114 during the
transfer process and is not substantially transferred

wowdk/osransf er portion 118. hiterl ayers naybe POF/Ismoo635722

organic materials, inorganic materials, and
organi c/inorgani c conposites, and may be transm ssive,
absorbing, reflective, or sone conbination thereof, at

tanesxitanh iah teodasithe iransiaweddmegrynon-funeienal cIntertayet BlGstypically

ARy L AR

tBstamsely tbRirkdhsthithaklefforties i1 NS, that may be
crosslinked by heat, radiation or chem cal treatnent

i ncl udnfeglaym mlblerfmmbdmf otgapistnptetials] inoygeniy meaterials) @hd

L h
R sl AT S e RS b ARy R pativegr some
bniRpltioBdhdrBofl Mahé HzihP¥@latids wavOengxanpl e,

thernopl astic precursors that are subsequently
cr oss|Orgreid maserfials snitablerfosgdeiinidedinieninyeriiaghede bos itlteaﬂnbmt and

OFBRSEE paferie (¥ HR AeEd miol Yo HAE ot may be

RObABHYIEREat, eadlxtwnear@ﬁ&ﬁfcal Rl ihAnGs &eésﬁﬁgéd%s

and pol yi m des. The thernopl astic naterla

apedslisichblé polpmensentl anadlyacodites) polyacitiriceylsss, bf)lyesters epoxies
CoATPh 5 e o enEng B S Pkl Grbaf (e, o
(&Q}n féf tﬁeﬁﬁ élQ&{cﬁ?QA@%&%@a{T&E %ﬁl&s@buénﬁy%?os%ﬂ&ﬁ to form a
grea erably reater.”I'n sone

emdmslinkmlnh&rlaydie interlayer i ncI udes a thernoplastic
material that has a Tg greater than _any tenperature

at i rettabls thermoplaiis e meferighsrfes Ga n&anlmg inchgipalymerngich as

?fjlg}?é{ Jé pH%)‘n ngh%%eng lkgt?féggé ?’ﬁ é’Ylg a%gg %r BLHI%nes polyesters

Vi @odii@ides 0Thé terhopladtizgnatatilainag Be ab}ﬁlitfdgail ténventional coating
material s suitable for use in the interlayer include

ripahaiagies (eE axanapl@,d@}yenh@aang,ssmamce@tylg orreEtrgsian eogmghon

g@%&éaﬂgstgg Egaséé {rrglqsgloaﬂ\?lé %rra é ZP{ ‘%8 Q@eﬁgp@stbcf I%a erial is 25 °C or
lgi‘édt&aﬁﬂeﬁerémgrgesc (€ gfbater.Si doaRd enhbdddnbris, tROFttaR8 includes a
nmetal oxides)). These materials may be appl ied via

chermeplasbaalatariat hai bp&@sTg(geager thatammmpmxr@autmgad in the transfer

vacuum evapor at i o or d ition et
BT R Rinee s S RE AR b8 et gneiiti B Dadbidsen
FeRBIL Qir@bfn!e%%ﬁfbfnat@ﬁ' FHeAGH A iR wik BHB &F the imaging radiation.
pl asti cizers and coating aids. The thickness of

i nt er |Ingrganit héateria)s shitpbledomusefiattednisrisysr hncﬁtmdetlhetals metal

rial eJnterla r, the materi.al
P Briaoul RO rine Rl b CoR st g ates ncaghaic lavers (e.g., sol
eg@%’r?giéﬁﬁﬂa%rs bhAPHToR Beffitd BYerd dBinot i VR ELRBSL Ri1Rb, titania,
and other metal oxides)). These materials may be applied via conventional techniques

(e.g., vacuum sputtering, vacuum evaporation, or vapor deposition, or plasma jet
deposition).

Interlayer 116 may contain additives such as photoinitiators, surfactants,
pigments, plasticizers and coating aids. The thickness of interlayer 116 may depend on

factors such as the material of the interlayer, the material and properties of LTHC layer



radi ati on, and the duration of exposure of the donor
el ement to imaging radiation. For organic interlayers,

W b@swobizekness typically is about 0.05 mmto 1BCTIS20p90035722
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inorganic interlayers, the thickness typically is
about 0.005 mmto 10 mm Miltiple interlayers may al so
be used; for exanple, an or%gni c-based interlayer nay

b1e14cth9éla9éwad;anénrqmmeg aﬁl‘-rén Pertiqmt 18 t@w&&ve{e@g@rqf\ﬁh@iénaging

QRO 1 ARSI AL kDG ARSIt B0 A EBion. For
rcﬁr&ﬁﬁ@ﬁﬁ&l F!h@thl@knets@%féﬁﬂy IsrB08f ®05 Fﬁf tb' 19N 1 8or inorganic
coRprises first transfer |ayer 120 that consists of
Qn'&rlayermh@ﬂilcl@bﬁs-typﬂcﬁlty i gbaig 005 s 1@Gpoh. ddtitipteaihterlayers
second transfer |layer 122. Al hough first transfer
|ra§/>é% Iso bgyused; fqne&%mplat ayorgppigpesed migdayes may be covered by an

P RO0o AA Bl ALEE A P i g

rtﬁé&temeltmﬁfet'pmssof first transfer Iayer 120 and
optional second transfer | iéer 122 present)
r ever sWith captiang raferensg, to §g ohdharma ‘ga@fermw&n hlﬁzomses first

ﬁan@%? Yagfgle PZdJ’éﬁatS \{1‘§{S€§| of %ﬁg 8t 1%51% 1# ’rt’u%% del? ﬁerg na%d%lptmnal

di'sp ose on eac ran

12Bond.tkifer emyef 12 %ﬂm@hlmﬁr@naﬂeﬁlagml 1§”ﬁ[dsﬁated in FIG. 1 as
conpounds that are light emssive (1.e., they are

ecing lﬂltﬂrmﬁdlﬁ@sﬁ@@(md) trangfr lagenbX2 andtopHienad gntfsﬂam 1 b dheiinvention

e EE o BT BRI TaSiet P P0G HGRal sccond
etkRETek 1y iizoa?f Segen®) 185 bferdais) m&rﬁaﬁew gedohe u@hﬁ@f Flayer 122

the capture of oppositely charged carriers (so-cal
rreasoh@pmatded iy sevemal seprzate dajierstat leastomeanyf vafich llsehwmsndt cewobach

n- hol t at ex0|ton) produced by this
f%?#{f? fatfarnéﬁa E?YSEE%Q (See, RH Friend, et al.
El ectyr; &REnleRs &0 RbMHERI SR &3 ﬁlp\bﬁﬁdssthat al}‘@hgﬁteemlsswe
397, 19 9 1 1.) Dendrimeric conpounds are

s(luex; d@ylamed;lycthﬂmnnhwnﬁa lufeoiod otbrengtodreadicung by tlustheory, one

e el G B cE o Prap AoHE R ok oo s B igigetion of
téiscg%ﬁg GrofPoR egecu%qxaﬂa 13(3@ Héﬁmée bier, B{e%ﬁﬁfré 8?%;&419 charged

rimer may be tail y judiciouls sefectio
tdmmarn o (so-cutleé teconibivetionl); bt the gadiatpe, deaabdoﬁthe exritd eleeron-hole

t ft t ed th t
eﬁt@e f%}ew@n rlagé%f@'f@r/g@s gq%ogﬁﬁl%ﬁ'eﬁ B%C%Mr" (%‘?190?1 Hy&riepd, et al.,

e ref BT AR BTt e, 97, B 1P et
of t heDeehihidridoniuhdrcat sutcesiveheorandhed Iimicﬁiruolecules emanating

Hovvever t he photoactive el enent may be | ocated in any
offiem groorRomeichf andwmsise thegioe woiefy; slifanergieupsginsipgnches that

) b
5t 8 Sut RO o B R meltin "R masonsivhe mepgtisygighe
Oden@ﬂnief fha§ Ve kdkeed TihRdRWUE 3616ctnWfMke EB1Y nfikety, the surface groups,

and the branches. The core moiety is often associated with the electronic properties of

the dendrimer, such as its light emissive characteristics (e.g., the color of the emitted
light), in which event the photoactive element of the dendrimer is located in the core
moiety. However, the photoactive element may be located in any one or more of the

core moiety, the surface groups, and the branches, as well as being non-covalently

10



sel ected to control the processing properties of the
dendrinmer, such as the solvent solubility of the
walewdisrree . The branches al |l ow charge and exci PEDUS2004/035722
states to be transported to the core noiety where they
can be trapped. Dendrinmers useful in the invention
conprise at |east one branch, and nore preferably

t #fpecdatest withthe dondianrs straciane oKy it sunidre. dhmsurace groups may be
déeflgc?edqgtcgnt}_&%he o%es 3}&% e?pe%fk %‘16 d{ie) ndt n%grsuﬁ%s tgxg solvent

-Cconj

d@ﬁutgm%fm dadfilieer en@sﬂahcmé a0 SRAI0E B8 etlited $hAks to be
follow ng publications disclose |ight-emtting

dergporiasite thesedra maiety twherqihexseantbeitrapped. i Bpadrimers useful in the

L ——

Paiby be tileisaie 190 diftérerd 0084 0did3 4ddiety Ahd iHébredchad may N@\é&lljugated or
Het er ol ayer O ganic Light-Emtting D odes Based on

QM- eRginsate Dél?i@rden@ﬁmemey bedgsianed fgbeflugrestgobor p_‘h@sphorescent

No. 8, Ef.fi.cie

Eor op T Bifahing b ifte &g Biss oneligh CorTinecln fieBfy Js8fh f the
Db SnO1he et G2 Mt Srnatibihdd PHBIidadl ofr N7 O 4381029 QRtermational
212-217; Halimet al., Conjugated Dendriners for

10 LP@hcatEm Noi WY 03/666552; EfS é’@- lieatioma¥ee Lt 2A93/0184147 Al; Ma et al,

SRS Flaretdleion Oraite, L Ehiliing Dites Havid 71 Bisgated Dendrimer,

Addv. FMabie Mater2 2082, 124 NoMN,. Adg%lst 3n éﬂzﬂ){ E?‘ GcibWBmi8tion from a
al ., Synthesis and Li ght - Emitti ng roper i es

ofmiopisncEoruplex Coatedning iRen@xogtSpbyhitater| yketene Ligands, Thin Solid

I\? &H? m}-lg %6835 ’?%11%0%17}’1 &]I% fﬁ‘e‘g ?F g 872:‘?‘1 l %@&%&ﬂ’ ?7)1/675 5‘€To£ ight-Emitting

15 1DRYes: Bfect SiGamRl d@ionOnaR MVstelVBL 1615) IS 971- @1743% éUM CGreen
and Opt oel eCt roni cDevi ces, J. ter em,

1Ph®phatgrdent Benddimer f@oﬁtghbﬁ'm@fzngj@wdm Add Mater 2002 14, No. 13-

| / Po)
RSB 9 B R A e Rl
Bak;z.ﬁmc Dz@ztygﬁl tilberkd olabSRIoRcBRS 200 10 r34 PMlO@e%l Kerdbat al.,
Conpl exes cent Advances, Coordi nation Chem stry

I@gh@b@@&@ngDdﬂer@@L Cleas Coamdun nH06, 1'#11-H110; Shirota, Organic

20 CHGHaber Bregomeqrgapredifcrosts Do, | ISt Cheran2piler0 125;
eﬁgﬁﬁ'eﬂﬁntCOnfzﬁorl SF ChloAP8hLENLIY B jediidh) iMTRbnfYAEA N one

or nore l'ightem™ting dendrimers and one of nore

s@emlrwn’ll’tdypyandezer&t’ayer QEDS Synthetio fyldtals,el02 (29%DHn1371-1574;

| | e, that |
CRHREH koD ety Bated GoP otk Helal Soptglghes Essentdvances,
| @¥SitiinkAen (BYmishS RIFEvARY 9181 eiood! 548U bhdRlogef Rk % , Functional

inclusion in an organi ¢ el ectrol um néscent (OE
25 dBendrémerdi Bypespdntiedome Star Rodyreers [Riogi Ridah. Say2s, 2000, 453.
alone or in co ation with other terials, In nmany
frgupBer areod 44

poud

cases, IfRPEer megt ifirst SrapdEdeyes 2P aray) ng?fn qwrapg e light-
Ieér:]ﬁ\?fgﬁnrg SRl oA\ e ok P §peERE MK hreHot HBR-PABRRN ., 2 small

molecule, dendnmer oligomer or polymer that is either electrically active or inert).
Second transfer layer 122 may include any material suitable for inclusion in an
30 organic electroluminescent (OEL) device, disposed in one or more individual layers,

alone or in combination with other materials. In many cases, materials used in second

11



"electrically active" describes organic materials that
performa function during the operation of an OEL

walewsoerzamde t herewi th; for exanple, produci ngPCT/US2004/035722
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conducting, or sem -conducting a charge carrier (e.g.,
el ectrons or holes), producing |ight, enhancing or

tunlng the electronjc propertles of the device
nster (rver b argtctricelly pele. & Bercpnie <|>f;;h%@lqu% invention,

g&fﬁ&}lg agER)é la%scg b%%b%g %tk[?& dafl > eghe[i]f?)?maacﬁﬂl% n durmlg the

eria y contrl
tdsmreftimnaifa@ nJEELd@eszwel rhai:é taerewith; forygxdonsie,peedicing, conducting, or
contribute to the assenbly, fabrication or functioni ng

ofemiteendyeting @ gherge catkisr ¢ &c@l?qh@aﬁ pyheled); Rredneing Hehf enhancing
n@rmﬁ?e rm%ch%ﬁ C%H}g 10 AL ¥ &J c%nbtﬂm%l%uén% thSTRL ! Elegtrically

nol ecu erial gene ra non organ

Odctioe ganeiBiay b@dl@ﬁﬁ@ﬁﬂh&ﬂ ﬁohh&bn%ﬁveb’&nhl&ﬁdls; Whlaq_:lalthough not
di spl.ays and devices as enjtter materials,_ charge
t HEggdp 69lttnh%f1@rqoéh% funglongissgrtbed jahovenimay dndiresilis centribute to the

( or charge

t zfsgé%%blg,r@bﬁ%@tgﬁgk ﬁhﬁg ﬁlﬁg%?ﬁ%edﬂ@géﬁ)%nl y used snal |

mol eculle: diedteddllgl sstivatlatetialsidyte sedl radleclo 6PpoIRaiSric in nature.
such as _trjs(8-hydroxyquinoline) alumnum (Al g3), and

NeyRell mglegpls magtenials @Wéwmﬁﬂmw-peﬂmaﬁW&eémqrmr&@ometalhc

.(I;EEIQ%lals %a'? §£n ?MGWC&L& e}{ﬁ%ﬁrde\‘%l s a% 1ﬂ€r th%%gls charge

128nspdrt fnh&&ﬁ)s, asl@dpane Se et 14988 e @aft@ﬂén’rﬁﬂ e Giitte@Bolor) or -
2000 195673, U.S. Patents Nos. 6,030,715, 6, 150, 043,

AL t@mﬂmml@yerar@dﬂm bkey a@anmanlymam sraal metechissmateyinls include

OBy ahd Sntult, sh AR AL Bl B SRR Moo, ana -

0515(8[Iﬁéthylgﬂéhym¢ Wﬁﬁﬁﬁﬂﬁlbeﬁﬁﬁ@ EEPIYY. OMakydiRAll Molecule materials

mat eri al s comonly used as charlge transport

ree displap! inelon Sxarmpeel  Alpot el cfopany . $25ck (18R,
tJra nspo?“ 1dqg)e§%a¥e%ﬁ§?h 10#5?@8 gg?@?h@ﬁ?ﬁ éqgscltkr)so % 030,715,

p@ 154,043, aniy 6,202 1€5,)and IernaQbyAl PxBEd83R NDS) Wi oo 8@51 (divalent
t he electrlcally acty%i)a§e0|es is in the poly

ol gt demplots) WO G r st biiom compounds and

B aRE B R (TR e potnrat Rl Sl Bt GT Bk 4 Sharee
NPRdr8pottifs HRRSMISC oY, M IStrarlsh&fihg 98%%@ 6leP@btY FBsporting polymers,

l'igh en1tt|ng dendri nmers, and ot her organic em ssiVve
rmndemxacﬂ boleThe skscimen ‘afam&pbmnngmplymerﬁan@haprMems, | n

Z? efifyepineeh o BV EreRriira e Biskafe PROpRaEative Spébios i in
f Ps&msa@&lﬁ bepahhtto tid sigRer PhinSui tabl e |ight

ting polyners include pol y(phenyl enevi nyl ene) s,
pol ypalhose phemnjcalém adivepudtgidluibreare hghtamddlmgmb yeefnkand

OSBRI o ity e efile Gl PR i

dYAPm&SE, light-emitting dendrimers, and other organic emissive materials. These

materials may be provided alone or in combination with other organic or inorganic
materials that are functional or non-functional in the OEL device made therewith.
Classes of suitable light emitting polymers include poly(phenylenevinylene)s, poly-
para-phenylenes, polyfluorenes, and co-polymers or blends thereof. Suitable light

12



ot her photoactive materials, blended with active or
non-active materials, dispersed with active or

woemwsacive materials, and the |ike. Exanpl es BET/US2004/035722
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suitable light emtting polyners are described in:
Kraft, et al., Angew Chem Int. Ed., 37, 402-428

( 1998) U. S. Patent 131 708,
@Wﬁslgazﬂmsrs o8y ai@fﬂae nao 8@@%&%@% @@zﬁr%eﬁw%}sgwgwgudyes or

Py %%@gﬁgtﬁ%aéﬂég é%qgfégé@ﬂpa ltlﬂé ?g F@{ h&ﬂl@lnila[tenalT dlsgersed with

natiee bahen-active beatsrdads) umd defdikel Bxdmptes @‘f ayn bt lght teﬁuttmg
formone or mpre thin |a zﬁéPol rrerlc g:gter al

RO Es e s Griled it Kt & ey Int iy, 3d5 4%@28 3/1998)

| ' | .
POI Beienc ks T4 B 4SS, S @840 74 850 350,30 327,
s5iDYE M4 6,182{641 sind 6)564, 168; and hyanatichat Petdication NosW®99/40655.

and a second | ayer i s solvent cast, a first layer is
sol ut | @pncEalbh smal na)l%cékedﬁat%lfw aayibs vaerpeR dergsied ?re%faporated to

R B BRIy SB b ONEDE g I ETRL D B QARASS coun
tthanaferoftliaysolythe? If ﬂmltqﬂelaga{s of pollyfefie ntheriah m@r’te fbé applied, the

and/ or dyes dispersed in a binder) blgolarlzers iquid
cleyars ate cagftfeom élfﬁererﬁ aPhVpRis eastins Wé@irl I3t ireirestechingsiiu and a

%Q%ﬁ#&qs E‘?@(r&{t oAt Sy ﬁl%‘?ﬁ%:&qﬁ tf/%lrﬁg&g A[',;,I arftP fécpﬁ‘cg ﬁg?r is vapor

arge injection mnat IC na

hgsposipdd] bi enoatbeil 6ff the laylstis traysinked.acks (e. g , layers
suitable for nultilayer device constructions)

mi cr osExaEnley @fcptbﬁr revdprénls thabmay belinclider &n sqspied tprsferdayer 122
gﬁ%ﬁdg’ olBIOa é}ﬁ? Indiay | dg}g g%ged 1gtaﬁ91n<% Igfﬁglaﬁng‘s liquid

rans rs are

d@?&tﬂ[&ﬁﬁt&naly pﬁrﬂo‘?@t BRtlalies mateﬁalh}éorﬂﬁ&we’in@c@ﬁal@ 8:51arge transport
5, 725,989; 5,710,097; 5,693, 446; 5, 691,098; 5, 685, 939;

anatesals pchargesnj ealirn MAIeERM dnidsenkiobipupa terials, ikydronbiic nygerials,
SHMAGE S O3, R A0 R o Bl na e

piﬁ[drd)s@@tcﬂai&i csm«)énbﬁnfchﬁémbéry photsdif) rmst@usf pMERNhesives,
el ement 100 to a receptor. Transfer portion 118 may be

thindoralaty; Theserrndenthas dransfenlapers aregtisdlasep ot e doldovsips dny‘uments

oV EREH] €Tl bEEBRBi0oR SE50e boRUlEP: £80Rkgf 2001 008

rsaagsapwa And BED103F; HR IaRewtibesl PQﬂéhéaTidﬁN(%yWO 1A 5875 WO

converted into heat. Direct heati ng of donor el enent
1904605} , ool WEhOQGER3wi t h, f or exanpl e, a thernal prl nt

head or ot her heatl ele t hat dretly

oo e BB e B PR e e g R it 118 may
Ofc the@fyaraneRitll Gmldchot Bleh3ft 1RCBRIBEeptor. Transfer portion 118
Advant agéously, the thermal print head Or other

hmay betheahaliemansfrased e agwotifor gw@'domlp»aarw@melde derasl transfer
2?61"0?%%,' WV}?' Keg:\bg?lgr etlgn%erﬂqlw recﬁ?f [I]leateg gr g}fpfogg totlrrn%gi%fg radiation
that can be absorbed by LTHC layer 114 and converted into heat.
Direct heating of donor element 100 may be achieved with, for example, a
thermal print head or other heating element that directly heats the donor element,
thereby transferring the desired parts of transfer portion 118 to the receptor.

Advantageously, the thermal print head or other heating element may be configured or
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portion to the receptor in a correspondi ng
configuration or pattern. Thermal print heads and

worthsnetzeat i ng el enents are particularly wel |l BCi/US204/035722
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for preparing devices for |ower resolution infornmation
di spl ays, including segnented displays, enissive
icons, and the |ike. Wien direct heating therna

tnakgeed :SO a%tqﬁﬁlqw@@ly aed tag ey elgmentragd q &yéﬁrwi@t of the transfer
Oﬂ%%l&?@) the %c%ﬁtrop A (Yoq‘l‘e\é ﬂ‘% JB%EEI#%}S{S gf @%hl L elﬂ&%'l%nm heads

transfer o er po

edQshen @eﬂﬁ{gh’lerﬁblﬁmtpaﬂtﬂﬂlaﬂ@ vellbgiitod forqatéiring Ialevmes for lower
Transfer portion 118 of donor elenent 100 is placed
Japetion infosmagien displays, drcluding sepmentnd hspdasnentssive icons, and the

e]?%(;%ﬁge% (?uélcﬁgitﬂ% t{l:%ﬁl\?g{‘r rtt&?}uq% @%@?@%ﬁgﬁﬁ{ layer 114 1s

1fionly be exposed to the imaging radiation through
donor substrate 110, or throu%h the receptor, or bath.

Th e i wﬁlg@rngtweésd i2gd e m&%rah% bermap ranséer qfgapsfer portion 118 may
309& B§‘ mﬂo@?r{gruc% ?lgl%lg B t{) i 1n%{a!a§&1% eg'r%‘isfer Portlon 118

I on, ener

Mbﬁelemeﬁtaﬁ)@ﬁs plagéiadj@entab hll@d’ rebé}ﬂbﬁtﬂdctﬁe gendr @Emdnf is
desired, transfer portion 118 may be sel ecti vel

tx@assdp imaging radﬁaﬁqnetb@tm pe ﬂbsorbﬁdmgﬁcflafeﬁﬂ anckgaperted
f the, t f
?lﬁgot 133%% gl?oafsel o e? égg é}a, b éﬁg%@{:@ ?&gg %)1? Ea«hﬂ onI tﬂl%%lgh donor

| ®StatON 1@ or @Hi’@ugm r€@Rp 1R dribtH. @Heﬁnﬁgmgﬁﬁdgﬁﬁﬂ@ay include one
because of the accuracy and precision that can be

awhheeshvelpngths) induding vistde §Ekipmftgred adiatipm s iliravéiet radiation,

BB o e elesRFiret 1l By PO BB B BN SorT g

the wi gdbsifdd, irﬁk%férlp@monbﬁ@rﬁlayfﬁkﬁse%ﬁﬁéyhﬁnﬁ@ﬁrécﬁfeﬁh@feceptor to
the light beam the duration of directed beam contact

winagewise f@hmpatteémwféh@ trangifpiredrmateidal patte fegéron fIntthese instances,

donor_el ene a e of the trans
oAy St e RrsRe PR SRR R by ROSEARNESY
dQRhta BRI BBEauk 6 OME BeiraBakd 9%&&%@@%%%&8%&8 The size and
that corresponds to desired pattern. Thermal transfer

uthe ﬁ@aptemétheawamfamd pemrnt(ea flipen circleasqirarg, or dthsrstiapeldmay be

ofessay a8ty oy Sraraflaiplashi ing Sy uEIBE light beametig exposure

aJet%ﬁl e li htjﬂeﬁmoﬁﬁz (Bt QB Site BB AR vATEO d@&%element
, 907; 246; 6, 485, 884; 6,358, 664; 6, 284, 4

aandl/ c& tﬁemamls oithmdomt glewknt; éEheasuzemmdshanetqfrt@e B'wfctrmé pattern

maybe u ed to or e
tlg qﬁﬁllsa ggor(téolgg yé’;fﬁﬁ knte HE% nﬁg-gﬁl)lg amag( configured in a
hlh%e?%%@ﬁeégbﬂ@to%&ﬁé&%ﬁ@rng xenon flash lanps and
| asers) are I n other i1nstances, digital
i magi n@hmhtramgﬁ@&smgﬁh@gﬁdmgon afittadeftgm wilaseblsedescribed in, for
Ubrard U 8 pards s . H 238! 6has 555, 6,208,543; 6,221,553; 6,221,543;
6,214,520; 6,194,119; 6,114,088; 5,998,085; 5,725,989; 5,710,097, 5,695,907,
5,693,446; 6,485,884; 6,358,664; 6,284,425; and 6,521,324.

A variety of radiation-emitting sources may be used to heat donor element 100.

For analog techniques (e.g., exposure through a mask), high-powered light sources
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A laser is an especially desired radiation source when
hi gh spot placenent accuracy is required (e.g., for

whe@h/osnhor mati on full col or displays) over | apQEUS2004/035722

areas. Lasers are conpatible with both large rigid
substrates (e.g., | mx | mx I.l nmglass), and
conti nuous or sheeted filmsubstrates (e.g., 100 mMm

t(aige kepst fashi lakaps hl@blasgr8) asmuaeadl & ptheeinstaners) digiallimghing

des
PR P e B v ora RSB s aeeteb 1 «
st at e A @merfiS ah@spbcial HdeAG rﬁdlﬂtl&lgso\ﬁkdﬁ)whérﬁﬁgﬂé slﬁ% PR Ehent

dwel | times may vary widely from for exa few

ageerpestis equitfed 4¢.gi, @rdsgltmﬁmnabom &rkcader dmdaxsé eaerrl@kge @reas.
d | fl f f
i S S e B AL B o T BT P o s,

SeAdIcBREmANS of SHbefeli MM RVHAFI(E.2C 200 Lkl Bk FB}Yinki&e sheets).

sui tabl e based on factors such as the donor el enent
chngbledasteison¢ludehighipmiver (55 80 mWV )tdegle mads laser gioddsi Gbgr-coupled

e RGeS o o Sabe A0 (B0l T AChIg: NEYLE). Laser
| ZObARE §wE@BhRS ina gxlaﬂf HhRl 37 £&EPLP Exan"i}flg apfe%slﬁﬂlﬁ?edﬁ{s ofa

vacuum may be used to hol d the donor "el’'ement iIn
i micravatanddo mena of nvigtokecohds srenept ord. 1aden floetes may range from, for

i nst ances, d or. el enent nmay spaced fromth .
BB P00 R DS LB S8 ey Ror T e 158 g radiation
t&wﬁﬁé‘ c&r{a@u&ﬁqﬂz{y 5 SENE vald otnrfgctf)l%%ﬁﬂ{ 8 the EBﬁoﬂ@éh
be renovabl e "or may remain on the recept or after

taoastﬂioemn, rAaterals asedoin thotmanser |p9rttohneﬂ1emsaﬂamsmmefahermﬂ-@nsfer
I ager 114 (and/or other |ayer(s) containing radiation

orber) in an i magew se fashion (e.g., digitally or
by anahgeh LXDESY BodHeRueh B00Rs hEa &t
transfer p%q |gt$r’§(r)omet donor Q’emen% ﬁﬁlmfatbecontactwnh
rthe eettpr, ahd ptbss;jre edya(mumns:ft}ebe md tto bold 1iBdermy elzgent in intimate

sel ectlvel ransfﬁbrtgd to the e toi to ima%evvl se
fORfRCHA R ceptory ?ra}ﬁ%,tﬁl&eﬁé & £legrent pray Re spaced from the
r 0 '

ErPRn i 1R HO BB, PR RS P BRE L Buch AR brgpent and e

treeapsdre Mhie mgask ingay Hel remntram@mt manseneilin dintheatdepior! aﬁ}tﬂrmsfer A
of _dgnor elenent 100, such as interlayer 116 or

| Taglighon gonree ig sy %9%# RepsLFH( laysr dilf é‘%@/%ro"h%d"@@é(sl ¢pataining
4
Aol PR TR Y ol B bR g

aimgh afmdsk prost isfep et tramsfel d@tioPfiehethaldoyor dlaxdet to the receptor.
i magi.ng conditions, the adhesion of inter]layer 116 to

LIﬁi@ule yiegnster portiongll8 apastbe ssleativehs irarmierssdoia the receptor to
édvﬁw mégaféte_ L deRlg LRk o ﬁquté%{hl o %nebﬂeg?ﬁ&m?

ances ectrve 1n

t oat t eTypadatly] sebectedvbasQIf triander pogtisrath Sdre @ranﬁbﬁtétsm thé fdeptor
th_rou h the interlayer and reduce any damage to th
ﬁh@% sppsderriag stepififant pastipnsa{dhepthpdeyers af doner elmvant 100, such

r esiHée}la}ter % or LTHC layer 114. Interlayer 116 may eliminate or reduce the

transfer of material from LTHC layer 114 to the receptor and/or reduce distortion in the
transferred areas of transfer portion 118. Preferably, under imaging conditions, the
adhesion of interlayer 116 to LTHC layer 114 is greater than the adhesion of interlayer

116 to transfer portion 118. In some instances, a reflective interlayer may be used to
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interaction of the transmtted radiation with the
transfer portion and/or the receptor. This is

w@arosiogzh@r | y beneficial in reducing thermal JBOEYS2004/035722
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that may occur when the receptor is highly absorptive
of the imaging radiation. Large donor elenents may be
used, including donor elenments that have | ength and

\attenuptethedevsi agingxadiatien trapsnpfiedthroughdheinger]ayer ang reduce

129 Ghmabriode e i IR EF R AT gt fom

SeleRrtiby 6 the trahsiniida 1 AR ieH the AfanifoEp OO bn&bEKe Réceptor.
according to a desired pattern. Alternatively, the

| Bdeis paricubely deneficidldn yedunsihmgbdmnags|teataniy eoquy when the

receptor,.mpved beneath.the l.aser., ../As noted above,

trF%aﬁngésrhlﬁ talgs(?{p{h%og © fBHEPe ealdéaftr@ﬁ‘t 100 is thermally

t r ansfigkgLtbnbp cRmeHisad] 1R ds8€aRtiMding Abkor taRfitOthatBive length

be any surface suitable for the intended application

(g rwidthalpkesionsrof ampeier efmelgh st pparetians a daseptambegpepisa or

syj tabl e for, CEL device and, di spl,ay._applications) nd.
e e g5Rosnt T Gt Sl ieBt URp R BoinE kAt oBLtively

ApBeRtd frBolsTeRS @brfor Rl cHElgtcOtddSSto o dBREPPAtRIM. Alternatively,

films, reflective filnms, nmetals (e.g., stainless

shebisyr, mayehe sativhatst andsh¢ donpr elesient aashor ipespjeyimevagdrbeneath the
alnd vari ous papers and plastics. Receptors suitable

81 use in displays such as liquid crystal displays or

em SS'N@n&é@%d’%,strﬁfs&jr%Brtﬂﬁrltllfs%‘fhéﬁorl N8R 300 & Wermally
include rigid or flexible substrates that are

drensfeamad icad byitableamsepiters iThe reaspior siaylbe ahy giifaceEruahle &y the

aof suitabl.e rigi.d receptors include silicon, artz, .
grisBted pRlifyignd s SRR Bhowparks Diutear SPuEinGytable for
Whith dERed 3 disflaP¥piRaBe1d), Ahd RS teitfabbidrdt 8 ophduB tb OMible light.
tenperature pol ysilicon or othef transistor
shppropristesceptarsl indide glessy transpatentifisiss raflestivesimsabietals (e.g.,

e S ST H S AR L35l e
gﬂl%rt‘i%gl ﬁ?%e?fr?‘?s §lidaBR foPRdeBh idZdpBYs Sidh® 1iqid el dtAVBEplays or

ptica and the like. Flexible substrates can
adnsiesiedisplayseate of paptittler medeshandinelude tigobe fhaxitde satisgrates that

or transi.stors, for example.transistor arr f.or med

e SRESTApIRY RIS BV WG BERT dpEmpesq STy e rerptors
tihehd exEH guéﬂt@ %Hs@%ﬁd ﬁ%ﬂd?ﬁasgg A afe Qo RRE 0P Batferned with indium
tenporary éarriér substrate. Suitable polyner

stitbetid@tmBor ane binclatizpeal witts tosw tefriplermuré polysilicpobyathbrytrawstor

t er epht hal at e, pol yet hyl. ene napht hal at e),

PG REGSH B BIENE GTRHHC UBRYSIOSef m fi | ns, pol yvinyl filns

(e.q.. i . g Ly . . :

pol yvi %Lgﬁmaécﬂee?a les ,gl!iﬂestﬁr(‘%f.e f?nc(l:lfe?ﬁs%{ %@edalelgt% %r%% ﬁﬂntg&{ﬂ (g gl%gswe polymer
chlntstefeetiver filagetradstlectived filidspsdadaing fitneg, mudtidyatdpaical films, and

convent i onal polqyr/msri c films used as supporis, For )
iR iike Berblombsiaist fa Aioatedor paiterned with glgetrode materials or

dt?ﬁjs{s?o%,%mt &ample transistor arrays formed directly on the flexible substrate or
transferred to the flexible substrate after being formed on a temporary carrier substrate.
Suitable polymer substrates include polyester films (e.g., polyethylene terephthalate,
polyethylene naphthalate), polycarbonate films, polyolefin films, polyvinyl films (e.g.,
polyvinyl chloride, polyvinylidene chloride, polyvinyl acetals, etc.), cellulose ester
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include a barrier filmor coating on one or both
surfaces of the plastic substrate to protect the

woee@anse4d i ght emitting devices and their el ecP€DUSR04/035722

from exposure to undesired | evels of water, oxygen,

and the like. Receptors-can be pre-patterned with any
one or nore of electrodes, transistors, capacitors, _
ifHegl(agoeeelhilens triagsipie cellulpss asetatq)) androgher sohreantipezlolymeric

‘gﬁl\g"lg &‘Q‘:?.‘»g%fsﬁli@g#?gr%% ﬁag{}]r%p ??é {)]Ig gr}lét%gcf siuégtléaéc%s? gtﬁso BROL fesirable to

LA SPPbArribPN B 65 cafiflg 0h baE oebRRBMEes §£the pldsE substrate to
el ectronic displays or other devices. Cenerally, one

awotgesrthe etganiclighibemilfing deyéices gad Byir edpsirodes fsem exposure to
pat.t erned, . or. otherw se di,sposed on the receptor
t}lélflgﬁlrgﬁﬁ%"}er]ﬁ ?fd” aft?{eope%?ﬁi %dﬁ‘ge ﬁg?er or layers of the

devi C&RecdhBrsial B Ple-patiepitid with ABYorRerwsse of Bleétedd¥s aransistors,
wi de variety of OEL devices, including organic |ight
@apaditorsy ingilathe sibsr sppesars,icoles filtiaes; pelprizeThavave pigheso ditfusers and

substrate conmprises,a, portiqn.of the L devi.ce,  as

JBE opfit] cPEPBTS Bisi B bt rar P v Gt ordiSportLayers,
taha B Elefnisist e (drRERRbAI dispPiY dPHBEr @vedPsGenkPily, one or
Turning nowto FIG 2, reference nuneral 200

deesie gleatredesawilli el agsted adeapositedibpatitanddcer othetavisectispadedign the
to the.,ipvention and canpri.sin n _en.ssive. | ayer 210
ufseer ey Bk B8 e SRle sk B BReS BT diSisar mer o

and a et BveknIRaybi ¢Rd e ToEsl M@id'e@)iﬁéty%}%@)ﬂﬁdevices,

di sposed.” CEL device 200 was nmade by therma

tinelndifig organiy light switting Hides oiontidnssheraof Siisreesipenrsnbstrate

to a receptar. Wt ef er.ence .t o FlI 1, fi .
(Paera pasi of s QHISUPAG e 9 Sefapiler dgriph 31 that s hermally
ihfsfeBC8 RS Bk rE@pith fofh ddnopRRnicheloml |y transferred
provided substrate 212. Though not shown in FIG 2,

var i ouBursingmowan FGsyirtfztanee frmmenab 200 astgn@Ek agl élistretive OEL

. be incorporated i.nto .CEL device.200 in. an
s nad eeieme 'S0 eeign and Fompiniae sy s 210
( antin%@Fdﬁle!og ke fi Q- dnhiftiHttichEN bRl andiaSBb&YS) 212 F-which
evi ce 200 m ght conhstitute a single OEL conponent

tenaitsisphaps 240 iedisposedi OFEEndbattel20 kids girtde dydlermally transferring
Alternatively,.in qother |a applicati , L devj '
RS GRTCINEE 8 G8RGT B s £ jeohtor | Hady rﬁ%ﬁ‘ﬁae&#ﬁf 1, first
/ . . :

R 30 oy A R IR P 3RS sl 1 KR s
gheellatdnifetred proghied @nbsitater X 2ray be patterned between

common_el ectrodes so_that OEL device 200 .appears to.
emit wHioughpehHowHHe ﬁﬂﬁé,éfﬁaiwse%np&ﬁéntaéwﬁ%ﬁq %a useVith OEL

acfe(zﬁ:@%ﬁ‘g?%%: Enégﬁgorg’(@& ki Ot AR 62?6211}‘ glé}fsatgtraﬁle%aiﬂler. For example,

pOSSi Irect view or ot
afppihe applivagons (e.glrbyclizhtbeior Hqlil eryistat displaysp@ELaievice 200 might

constitute a single OEL component that spans an entire intended backlight area.

Alternatively, in other lamp applications, OEL device 200 might constitute a plurality
of closely spaced components that can be contemporaneously activated. For example,
relatively small and closely spaced red, green and blue light emitters may be patterned

between common electrodes so that OEL device 200 appears to emit white light when
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200 to include a plurality of independently
addressabl e CEL conponents that emt the sane or

waledosSeseme col ors. Each device m ght representP@I/US2004/035722

separate pixel or a separate sub-pixel of a pixelated
display (e.g., a high resolution display), a separate
segnment or sub segment of a segnented displa

tegeritiess e e¢torteso (e ardingghenfy for @aclﬁlgbémlmfgonsmalso

%ﬁdgmgn of an icon, or lanp for an icon (e.g.
cat or appllcatlons) O her layers that may al so be

pr eser dirbctMRbw deytheedispl A hpplicatils it biagbeeEitable e OEL device
el ectron transport |ayers, hole injection |ayers,

@08de msHiderj Mwelibrofiindaperdently pddrpsseblei L Perppeuents that emit the
PR o RS SSRBP e i s Y Berafl i et

isOb-PiHed 6F XﬁlX@Iat&It digglay @Y ashiph r&ﬁhﬁdﬁﬂis@fﬁ?} afseparate segment or
exanpl e, to convert the color of the emtted l1ght to

s speRens of 8 seurensecddisplay (et losyinformaiien sonient display), or a
{ e r or. tunpe t.hcei et ectron
SPRsREe Bk PR BEHR Foar o i Beipo e aieRoF SRl
t o aclpmyelapers @it ¢ alb bE @Rdsbmah OIS dvas HbTRie Hdle transport
desired device efficienc a desired color, a desired

Bavegh elesisen transportfieyers, hele igeetandayeys, elastroninjpetion layers, hole

ntin ed re eren rious el.e nt .\
S5 G ok e, Fuerd oy pf TR g aggion,
babiRaRine¥dentiRiictigls 264Y RHlesé¢hENRIni fde drl er 2dirs MlBL devices,
bei ng denom nated generally in FIG 2 as optional

dbreerample 16 corvetthe colone theymb@déxgbt ol amathst cglpr. These and other

S0071:388 B8 Rl Bl STRIb Su g APLS: Lok (ESlR. Sehertics and
RAME& JBRS O%Lde@ﬁ:‘@ fo eXfblk fo chiRAekl desiddd cuRAt/P61td¥8 k&ponse,

pol ari zers or other elenments may be provi ded between
talmsmmﬁwmﬁfﬁcmn@ taldesmd@ralqr,gmdemrﬁd)bnghta@m thelike.

At or REER Ry et S R b€ 7 8 lpmonts suitabe for
RE QHIEDED ﬁeﬂb&%@/be ﬁdsﬁ[%@& bEHRABEL! ¥hddDD0ANE vR¥wer position
nore pol arizers, wave plates, touch panels,

2t thesfeang denemdusdied geystallsiin FKinIch}@p(tlomll ehegsgnt 216. Element 216
SERUR St SE BB LA RSB 5 QEE device 200,
%‘f 'eﬁfrﬁgle aemth® 16 S beIiTldD HRRRId RS OBL ke 200 Q%L

device further conprises anode 218, cathode 220, hol e
thaekisghor One ayemr@ﬁﬂmzerﬂor@t@r&tmﬂsmwysb@pmvi@ﬁ etva2d the LCD

d 20 are t JcaII for d using .
anetls e&‘gﬁhﬁg SR g AP mgl% nEls%n;‘,ll? potarizer.
A kY Rivel B Whkh OFIC W08 Ss itdBRE A in in?n dﬁ@gg,;@érhéfrﬁ 216 may

ceran1cs ’conduct1ve di spersions, andconduc

pmtlya]neasma, orimarke palangersf waveeplatay tenchgahels, qutisdilentivg coatings, anti-
pal | adi um al um num caIC|u titanium tiftani um

ﬁquga e0ating®i RIRHEEHMN S555cRR Drightngss w@a&qeﬁwa&f 1ges, oppiger optical

l‘% Héﬂt r&%fttl ogle, ﬁléfa%@qeﬁ@éshmhg%ge maybe single
r e y

S fica conductf ng naterial or
Still referring to FIG. 2, OEL device further comprises anode 218, cathode 220,

hole transport layer 222, and electron transport layer 224. Anode 218 and cathode 220

are typically formed using electrically conducting materials such as metals, alloys,

metallic compounds, metal oxides, conductive ceramics, conductive dispersions, and
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mul tiple | ayers. For exanple, an anode or a cathode
may include a |layer of alum numand a | ayer of gold, a

wo a90810612f10 cal ci um and a | ayer of alum num a |PGPUSID4/035722

alum num and a layer of lithiumfluoride, or a netal
| ayer and an electrlcally conductive organic |ayer.

trans ort faC| ita .he in tion, of,
OB AR ce 8 HhinTPr o REip s il E Bt e gt Aminum,
rBaEﬂiﬁh'tﬁ&mhﬁlWﬁfeﬁ‘ulhﬁ Qitfi 8¢ %E@hlﬁ@ﬁl‘ dXideZ ﬂﬂ@nnegﬁﬁ Bxide, and polyaniline.
transport Iayer 222 may further act as a rrlerzFbP

tAeodeRd § agé cathodd %211 meybe singlataydes of bictrivatly coadwwting material or
3 U{é]#}a)ﬁgg%efég Ir]f,%tsq%%%geuh 81%1 gréotélre 2 Fc):gl)tlhtodel r% }(? Enc 112 e al lgy(rzelr% glu?nmum
N:nhfa lg}rez E)g gﬁlgéﬁt gl:"ngﬂr']b)élclun%laﬂ a Riysd NBMInkLBE A2 BEa1RMinum

MHNJ' a-liyes Op hdinyth Ylweride, ahir lael‘,letfdrla}&r tmd an gleetnically conductive organic
qerl vative such as 4,4',4"-Tris(N, Ndi phenyl am no)
henyl am ne or

4 4", Ho1d iraddprda Q‘{@;Qby g R tH@Hﬁ%@rYdﬁf? Ho9ds ffona anode 218 into

tri phenyl am ne. er suitable materi i nc
&b‘t’p‘ipécwpmw{hdtmbtyam immgeation toward the recombination zone. Hole transport

e G2 e S B R G R Bedpag i f@”eeo%@p? nngde a1s.
@Maten% @ﬁlth%'lé for Med & ole ggnsgflﬁ h}éﬁ?ﬁiﬂm a‘?haM‘uPe rc11c£=§1‘1vatlve such

Grazulevicius, P. Strohrie ar ge- ranspor
s INiNEbis(3amethiphenyl)- N, N'Gisphey])betdido ook Wfblmmpmdlen-z-yl)-

%& %nd Phot oni ¢ terials and Devic
sty ez gt a i it deivenE iR LA PN
| @tRhyiardnd ﬁ'gdhkh}%lﬁxhﬁé dr ey knirREIN. 9%&@1@%&& fens from

cat hode 22 elr magration towar
phemytirhma)tripherytaneine EQdet suitabler rmatsrials indledessopgadhii@yocyanine,

f t. as_a barrier for the passage_of holes to

é:{{"ﬁ& @%@hefmlaéﬂempahﬁnef[ Jagnepess: andApEopnds Fugh ap those described in
Pﬁ?ﬁaﬂv’ glt t}féﬁg AQAELA! hSP&I@@WﬁW\/ . Grazulevicius, P.

tr'i s{ 8- hydr oXyqu

ui nol ato) alamn

|str3hheg[ CHatgd- lrrdnspbrtmg Rylysietyydnt Wieleyhidr Glassed;” ¢xadb@atoof
yl ] benzene;

( Vﬁﬁ%@ﬁﬁle%r%) ansl Papiqmic Matristy FgiLRavre) ke Riphya (ed, 1), 233-
%@@% and conpounds described in CH Chen, et
T omol . Synp. 125, 1 (1997) and J. V.

G azulBlsctonumnsfort Eyérfﬁmlfaghtates Gainfretidn aNaeQfdnk B®m cathode
Pol yners and Ml ecul ar G asses", Handbook of -Advanced
228 @flﬁi Bisiranigrationpriewand the isembinatien zong. Hdeqtadranspogt layer 224

A5 P R0 S 00T S 0y ron

tlayen3Ppmay bay@meazlémgaue Srgaiunstaltie dopotdd trid@vihyeRo:8@binolato)
as a result of having been thermall {ét ransferred from

abwgruRy bersl 5164l lvfimethylatisdphenife 1.3, 4comdidzekdyibeuneue; 2-

f i ns S owever
gl[g%ﬁeél g-é-sslaf%?ﬁ &ié,i%Irl%lgﬁgfégﬁg)})%@yb?ﬂg,ﬁ-dxaglaz ole; and compoul\{ds
described in C.H. Chen, et al., Macromol. Symp. 125, 1 (1997) and J.V. Grazulevicius,
P. Strohriegl, “Charge-Transporting Polymers and Molecular Glasses”, Handbook of
Advanced Electronic and Photonic Materials and Devices, H.S. Nalwa (ed.),10, 233

(2001).
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transferring separate |ayers or separate stacks of

| ayers fromdifferent donor elenents. (Miltilayer

stacks _may al so be transferred S|nletra fer

uni t f%wramgmfgﬂ 280Gl © fl%#e?e%@ ?gl%ﬁ% eyt 222, and electron
e: Sfrgﬁ nescgﬁ‘é Blleojle o %ng§ or gé\j%dg)eag asrlﬁ%uf%t 9f having been
Othg@mll@/ ttangfetreé okt da@r dicodats] Qm&e)thewuhyerﬂcﬁnpimad) second
el errents ﬁrr@/ al so be used ‘tgg form sep arate CEL devices

i transe laygrbld. alyeﬁorr@ﬁn%tﬁ@e% WEYGr it Irraé/r ediegeRsty; desiplle and/or
di ol Bli&to QQ htifl fﬁ'é% S or BREdIARYND S?ﬁhtefe% b}]&e&) form OEL
portiron conp SI ng an organi c el ectrolum nescent

nddvedes ah atrbc&eﬁotcﬁ'mﬁbﬁemlqﬂé farepie et ddSVléefsQna}d)@aﬁ’mhﬁi by
red, green and blue) may be used to form R@G sub- el
dzeefe@uwagaw lgwera oF saparatetteks P kversdrosp ﬂbffﬁren&ld%or elements.

s@fgfri]lﬁ?aé/ L a, Mté gﬁﬁg@ ag]?\sll'ng t{%%fﬁ% gfuf Flje?% £iingle donor

mulémbﬂt&)yEXaIﬁiﬂbs dﬁmuliﬂalef OFED. devicksinsudb atgaﬁm dlectroluminescent
different colors, OLEDs that connect to

aRidele 38d(pr deviessiieh asqrganic haiymr@gmgﬁm%t(@was}s Muiple donor
SSR36R 208 SLETR B ke 18] 5 0 2080 kPon
devipt@s Fopexihple sthede @ﬂua@tetmhoﬂﬁvmeﬁs,, ea0li hahih§ e t@ndfer portion
portions of the sane device. Alternatively, materials

f GORT S EIRA R8N RlseiraliBinasecnt malerisbthet erpid§ & diffegent color (for
dé)[& g):l ef*cP gree%%{lﬁfblue?h‘ie&@[s glgg}egltrtg%%rrn? rrg{é yﬂb a}%xel OLED elements for

pat &)lbloélédttbnﬁladlblﬁéﬁ ef1so/deParatloh6f Elpinefits, s&be hbdnhg Bltiple layer
thermal transfer or other nethods. A vari et%aof ot her

clorsfan RpTtions, ey bowsed to ptcen didfesant andigleyer O gle‘seeslig &d OLEDs

t% e%lmdﬁgereq ofci)? Ifd‘Tﬁ:"hDsetg%[Ccoglgec? E) "%ﬁ{)e SaﬁLe C%f‘( One

that UFﬁﬁéaIE/Oﬁfate@ifaI% fedm & d@wreemnﬁsrar@tra@fe&@/a nt to
on the receptor, may be formed in whole or in part

aethersnatersls en @rr@@eegg to Fremuadiasgnislesices, ipotims g Adiecent devmes or

VAP Baay bR 50 e BlBb Rl Separate donor
Eéféﬂ@ﬁtEnﬂayBeeeraagme@ HirédlyDRALtoP B, 08 irl pdrtisidveilfidg byglgmon with,

will be nore fully appreciated with reference to th
f gthérdayangonmateriplsipréwiepsixeatisingd iontoshe mept@nlve@é,her by thermal

ot herw se s fled al |. par.t are arts b

cFrer SRR od cAnerig BB o o RErlhe ol of Moo Bt
Sé18mbihts !rﬂaX/ be\REd RUPrRRRICRL @év'lc%n SacAldRnYSQEmbR HhiRfing one or more
exanpl e and have the meani ng gi ven and/or descri be
mun'eommfstht Hiemticea rIerbhmderﬂd)dcythaWhﬁaj@lrteom&f titse deviees, or

otger c%lvic%\smog ghe recep%or may be formed in whole or in part by any suitable process

including photolithographic processes, ink jet processes, spin-coating, and various other

printing or mask-based processes.

EXAMPLE 1
The present invention is illustrated by and will be more fully appreciated with

reference to the following non-limiting example in which, unless otherwise specified,
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ba Specialty Chemplyalyssneafooatat(casiopicyavailableingm KyCas
gacure 184 M7Q f iSkarcld NeewonNA heis PEDIIT VacEHB80@at ed

po
GCs
Al

| yatNwT&ne ter ephthakatigNt i2lnapaat) phenlaaimd)e ] i n,
aka, Japan as M Qichy@fin dv4fib1e B BOHA

dri ch Chem cal,

o
ot Pl g ooy So L

Tri
Sa

ki

I UPd”;:& fé@'x

ton
| LTO

Pt KevINE P G EP I L of
&ltsmathn Eub iqation Number WO 02108653 Al

I TCBﬁthsur ing 50 mMigamethyl-Baruinelatod-trhenykplietolatn)i on

co
m

npri sing a patt ¢ehnmuhumdjlBc srvlimedaaatlbele ffn Eastman Kodak

croneters w de s$0onpasy,Hochdsd@iyWiyh a pitch of 165

mi
fr

CheMielsd and a
om Del ta Technol

DEseh & BN @Oty Tadn Y4 GnoBMlidy®phényl)
BGHafiSne, RdilablWatSEh Ciba Specialty Chemicals
Corporation, Tarrytown, NY as Irgacure 369

Irgacure 184

1-hydroxycyclohexyl phenyl ketone, available from Ciba
Specialty Chemicals Corporation, Tarrytown, NY as
Irgacure 184

M7Q film A 0.1 mm thick surface treated polyethylene terephthalate
film available from Teijin, Osaka, Japan as M7Q

Silver Silver shot obtained from Aldrich Chemical, Milwaukee,
WI as 20,436-6

SR 351HP Trimethylolpropane triacrylate ester, available from
Sartomer, Exton, PA as SR 351HP

ITO Indium tin oxide

Striped pixel ITO Glass substrate having a region of ITO measuring 50 mm

glass x 50 mm x 0.7mm, said region comprising a pattern of
adjacent, parallel 75 micrometers wide stripes of ITO
with a pitch of 165 micrometers and a resistance of <20
Ohm/sq, available from Delta Technologies, Stillwater,
MN

LTHC Light-to-heat conversion

Raven 760 Ulira Carbon black pigment, available from Columbian
Chemical Co., Atlanta, GA as Raven 760 Ultra

Butvar B-98 Polyvinyl butyrol resin, available from Solutia, Inc., St.
Louis, MO as Butvar B-98

Joneryl 67 Acrylic resin available from S.C. Johnson & Sons,

Racine, WI as Joncryl 67
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eppxynovol ac acryl z‘txgm yeag 515‘[986 gtrgﬁgl cure I nc

N. FAugu t SCas Er v

resﬁﬁ&é}am Pabl e fi qp yl}ero e %Ya,ﬂé ﬁf) a%(g,lre
El Maci-t-e-2669 Al g i :

r esBbReiHE9avai | dbﬁneacﬂ’ isFernaral M@O@GbAPTYJJlebhlcer,
FL| as product nuntyddengpdg 4BV a4 EFatiiet 266Qm f | uori de,
99| 85K avai |l abl e | dsis@-hylictyquinoies) aGadbnd, Faubhhtd

Aesar, Vard H |, | MaildBleefom!Es WsSshds mo@ajﬁpit@r ELaRGroduct
not identified in %bgp@mqngvg table may be obt ai ned

fr ArdTTCh \,hem 9"85' o, %a‘ﬂ%ble as prm
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—h —h

1 ustrates a ng |nc
anAﬁsarv

A donor el enment t hat | ncI udes atr _ans}c e; ”por tion
conpr 'ﬁhﬁgaﬁhs%fﬁ%xaggﬁe i WEhoGRORIRE 'il?ﬂle%reggﬁg%ble may be
nore l'irght-emtting dendriners s

obtained from Aldrich Chemical Company, Milwaukee, WI.

e| ctrolum nescent
T U7l AT LILAE="A A AI

Example 1 illustrates a method of making an organic electroluminescent device
according to the invention. A donor element that includes a transfer portion
comprising at least one layer consisting of one or more light-emitting dendrimers is
provided, a receptor is provided, and the transfer portion of the donor element is

thermally transferred to the receptor.

Preparation of Donor Element

A donor element is prepared as follows. A LTHC solution is prepared by
mixing 3.55 parts Raven 760 Ultra, 0.63 part Butvar B-98, 1.90 parts Joncryl 67, 0.32
part Disperbyk 161, 0.09 part FC Surfactant, 12.09 part Ebecryl 629, 8.06 parts Elvacite
2669, 0.82 part Irgacure 369, 0.12 part Irgacure 184, 45.31 parts 2-butanone, and 27.19
parts 1,2-propanediol monomethyl ether acetate. This solution is coated onto M7Q film
with a Yasui Seiki Lab Coater, Model CAG-150, fitted with a microgravure roll having
150 helical cells per inch. The LTHC layer is in-line dried at 80°C and cured under UV
radiation supplied by a Fusion UV Systems Inc. 600 Watt D bulb at 100% energy
output (UVA 320 to 390 nm) with an exposure speed of 6.1 m/min.
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el enment is prepared as follows. A LTHC solution is
prepared by m xing 3.55 parts Raven 760 Utra, 0.63
part Butvar B-98, 1.90 parts Joncryl 67, 0.32 part

Di sperdyyinterbyer S@htt@npamadﬁhy wuxing d ¢ @Atarts SREF 158, P-93 part

%)‘E%eﬁ% 35%58 pﬁ%%fgg%’ 87,125 i Aﬁsgrg%@%% 38 & gfﬂ frgacure 184, 48

Zrabid DaiiRne e 32@&9 lﬂﬁéthSXﬁZ%rdifaﬁcﬂaI‘IQﬁH sYlutioanie eedtey bnto the
ether acetate. This solution is coated onto M/Q film

viurds ITHG dager B potograpuresnethed ugipgie Y aguSeifa dab qaater.dyfodel

ki I,
AR S P A TRl S 3Rl o, mhe
Qerﬁgyéﬂ RRL1iAMITAG 80IQBndsRed inffér DW Adfish @fipgiéd by passing the
Systens Inc. 600 Watt D bulb at 100% ener%a@out put

(doerad 3@t troded @CFusiop WY Shistams &op 66U MEisP buld ahH0% anergy output
1N, interlayer. solution is made by m xi ng 14. 85
mg?’é& )%{If{ahmgf&tlt Butvar B-98, 2.78 parts
JoncryA 18¢ én?sﬁ 8r lightldnfais Rnd@fer 8 piPaR@Ady dissol d
| rgacur e%l]écd:r s4 ngart@nZ bu?ieénoﬁe grnld %e% part ys tssolving an

| dihuging @e;ndﬁmpr Apmdoﬂ inerthpmdifensuvitomtiydrave mle@nedn 22 1Whby

cur.e HC a .rot ogravur e net hod N .
Suight Ths Ters B sofistdf Seshel BEBECHITE, ifted Frog ol Puradise

r@il@erroﬁfd gﬂf @oaté?ﬂ dnd@tal\ﬁ'eﬂg;oﬂtﬁgoﬁheéﬂt& fle 1ﬁ@tlh§er @@Slleld NedMsfer layer

i nch Interlayer 1s in-line dried at

wﬂdﬁvmgdeiryt]ﬂckraeb eft40ommsuppl i ed by paSSI ng the

coated | ayer under a Fusion UV Systens Inc. 600 Watt D

bul b at 60% ener gy out put (UVA 320 to 390 nm) at 6.1

mmn. pA L lgyz P . ng of light-enitting dendrimer

is pr e%a byojg"lﬁss fé\/l ng and diluting Dendriner A

under Ammeptom onptepareds asifoloven [BEDPQT s filkdrod twice osidg 2 Puradisc

ok o PP PR OBl PR 1 e R Bt ognd o gt faver
SIPJVEhg%f’%&%CM? f 6L 15 %qggiﬁgér -8t éflaﬁ? sﬁtﬁh@fe i&¥&¥ed for 5

to yield’a trans er layer an ng a dry thickness
ohindfesar20PCepalieat nidrogef aRespldrer Using enatirnot, thebuffer layer is

prepared is as foll ows. E%JT{) filtered tw ce usmg
asetﬁ%la%l%ean defgqm gerogs phihe 5 éagl%toop@v’é@ CPpagt Feasdpr

RS HIBEAR o sty s 2 Lo PUCL TROUP A posied
smh&t & ahausothuplsarkimately5l 0 ot esd ﬁ:rowgﬁ(mé‘ctmngiﬂatr shadow mask on
ni trogen atnosphere. Using nethanol, the buffer |ayer

i 9pHé Wffﬁéﬂ%?’errf@r?é%ééePh@%tﬁé‘ﬁﬁqrb]ﬁ&erof the 1 TO region

to provide contact areas for

Preparation of Organic Electroluminescent Device

Using laser-induced thermal imaging, the LTHC layer, the interlayer and the
layer consisting of light-emitting dendrimer are thermally transferred in an imagewise
fashion from the donor element to the receptor. One laser is used at a power of 16
watts in a unidirectional scan with a triangle dither pattern and frequency of 400 KHz.
The requested line width is 100 micrometers with a pitch of 225 micrometers, and the

dose is 0.550 J/cm?.
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shadow mask on top of the buffer |layer to provide a
hol e transport |ayer. Preparation of Organic

El ectrplum ngescent Devi ce [ aser -i.nduced th |l ..
AR LSRR i (BL 0 LR Ao BE Bl g o
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followed by a 40 A thick Al um num | ayer. Each cat hode

| ayer 4. s .deposited th h a hol e- hl ocki ng. mask t hat

cover éll hg ipveRfion Wean?eﬁl&éggg t ?%‘?%fné?dlgﬁf’?’to% 1d altetpaijve forms,
GPEREE theredBS 1 Be2h sHEPOBY b {ﬁﬂﬁé ' i
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approxi matel.y 10 Torr, a 4000, A thick |ayer of )

FPisaer FRbEfsEs. S Gebners t intmigm @ FhY LRerdisations

| ui . p . .

e o B e S e b B et which s

elxfingsl tey the apfreadédclemod. ngarthva maijfcatings stelsapuivaléndProckdses, as

\M%ﬂ be under st ood, hogg%gﬁ, that the invention |s not.

WS 45 SYMSEPUS sEUgiures e vaiphdhe istiad inysnien mey, be peplicable, will be
: kO

oMy A 05 iRt PR 155 okl S 2 e H I B ¥ Rpea.

dach elthp patehtss futerit dvenhérns) and peblidad ostediied @8oyisthbeby

a(gended clainms. Various nodifications and equival ent

Bf gedted into thig,dequmegt a5 jferseduced Midllur es to which the

present invention nay be applicable, wll be readily

apparent to those of skill in the art to which the

present invention is directed. Each of the patents,

pat ent docunents, and publications cited above is

hereby incorporated into this docunent as if

reproduced i.n full.CLAIMS: 1. A nethod of naking an

organi c el ectrol um nescent device, the nethod

conprising: providing a donor elenent conprising a

substrate and a transfer portion
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di sposed on the substrate, the transfer portion
conprising at |east one transfer |ayer consisting of

woep@sos12amre |ight-emtting dendrimers; provi dPEUS2004/035722

receptor; and thermally transferring the transfer
portion of the donor element to the receptor. 2. The
net hod of claim11, wherein the donor el enent further

¥es a |i ght -t o- heat conversion | ayer di sposed
bet ween the substrate and the transfer portion. 3. The
met hod of claim 2, wherein the donor el enent further
conprilses anmetiodrdfaysinglinsgrgaed clsetrolemimeastmmt device, the method
| i ght-to-heat conversion |layer and the transfer
FEPPHERE: 4. The nethod of the claim 2, wherein the
donor
bt vedi T aCe JoHb, e R B Y et
|ddgpesed dn thd kebstretehthe toinsiet pontiod pompﬁmﬂg at el ohe ansdferlayer
portion further copprises a se ond transfer |ayer. 6.
TRESIFHASRS@NB PT BI0LF Hiely;enyinedieRdimessecond transf er
| ayer i al that produces, conducts or
sem - %r}g%)lh %‘?éce? dzg?églgf carrier. 7.- The method of
cl ai mtigrmatig trensfertring thé Gidsfepotticnng tikedwtior glemensto the receptor.
fluorescent. 8. The nmethod of claim1, wherein the
I'i ght em' tting dendrimer is phosphorescent.9. The
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dehdtd-heat corb@rsidinkeyemlifipdedbetwtai ﬂl’&: tubswheeraidnhd frensfer portion.
donor elenent is directly heated to thernmally transfer
the transfer portion to the receptor. 11. The method
of claiml
ragi g adiRereiod RE 8L 2Bl Mol cRERPARe Ganprisesan
tihter1 g dispbdednetvedenttheliflitao skeircopedrbion Mayepaidhe transfer portion.
receptor. , 12. The nethod of claim 11, wherein the
donor el ement further conprises a |ight-to-heat

conver,s i on #%XS@H%S&S‘E tth% %gl‘i’rﬁ?t &ﬁhgl.%ﬁl tﬁxgggf\}\ﬂ%lérﬁg{t %%1112196@ comprises

into héat.

denededlyenBishoses betwaes €tk dubstrAB M. Tighi-Rihdncddvenighlayer.
a mask. ' 14. The nethod of claim 12, wherein the

donor elenment is exposed to

5. The method of claim 1, wherein the transfer portion further comprises a

second transfer layer.

6. The method of claim 5, wherein the second transfer layer comprises a

material that produces, conducts or semi-conducts a charge carrier.

7. The method of claim 1, wherein the light emitting dendrimer is

fluorescent.

8. The method of claim 1, wherein the light emitting dendrimer is

phosphorescent.
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I magi ng radi ati on generated by a | aser. 15. The net hod
of claim 11, wherein the donor el enent and the

WO e@spsano are held in intinmate contact during POEUREN4/035722
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10

15
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25

transfer of the transfer portion to the receptor. 16.
The method of claim 11, wherein the donor el enent and

the receptor are spaced apart during. thermal transfer
of thd-tranktecpethed of gJaim & Wheseln dofienst onerranpfrg layer consists of

net h of [ g@ﬁﬂ in the transfer portion is
trﬂ%rrﬁg%nl%/neﬁ@%%éﬁrf% o%#eﬁ'e receptor in an i magew se
fashion to forma pattern on the receptor.

10. The method of claim 1, wherein the donor element is directly heated to

thermally transfer the transfer portion to the receptor.
11.  The method of claim 1, wherein the donor element is exposed to
imaging radiation that is converted into heat to thermally transfer the transfer portion to

the receptor.

12.  The method of claim 11, wherein the donor element further comprises a

light-to-heat conversion layer that converts the imaging radiation into heat.

13.  The method of claim 12, wherein the donor element is exposed to

imaging radiation through a mask. '

14.  The method of claim 12, wherein the donor element is exposed to

imaging radiation generated by a laser.

15.  The method of claim 11, wherein the donor element and the receptor are

held in intimate contact during thermal transfer of the transfer portion to the receptor.

16.  The method of claim 11, wherein the donor element and the receptor are

spaced apart during thermal transfer of the transfer portion to the receptor.

17.  The method of claim 11, wherein the transfer portion is thermally

transferred to the receptor in an imagewise fashion to form a pattern on the receptor.
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