METHOD AND MATERI ALS FOR PATTERNI NG OF A POLYMERI ZABLE, ¥ AMORPHOUS MATRI X

W TH ELECTRI CALLY ACTI VE MATERI AL DI SPOSED THEREI N 5 Background Pattern-w se
thermal transfer of materials from donor sheets to receptor substrates has
been proposed for a wide variety of applications. For exanple, materials can
be selectively thermally transferred to formelenments useful in electronic

di spl ays and ot her devi ces. Specifically, selective thermal transf er of
color fil tersmﬁ Téﬁlﬁﬂswm BRIMRGOFCLFOIEV ABE %,
transi stors, pho RB&? R £91 A 85 ?@t

been proposed. Sunmmary of nveﬁi Sgrb e ﬁ@ﬁ I nvention |s Irected to
materi als and nethods for patterni glj bpft ;7[% | e, anmorphous matrix with
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in the matrix, as well as the devices formed using the materials and net hods.
One enbodisrrent of the invention includ@gacRergngod of making an organic
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i ncl udes a sué:lsétfcatummwbnaniatmisﬂwve alldyed propbsedt r ansfer | ayer includes a
pol ymeri zabl e, anorphous matrix and a light emtting material disposed in
the matrix. The transfer layer is capable of being selectively thermally
transferred fromthe donor sheet EBamin#fvofitReiaventioaat ed receptor. The donor

sheet can al so include other |layers such as a T]ght-to-heat conversion |ayer,
The present invenfion is directed to materials and methods for patterning a

polymerizable, amorphous matrix with electrically active material, such as a light

15  emifting material, disposed in the matrix, as well as the devices formed using the
materials and methods. One embodiment of the invention includes a method of making
an organic electroluminescent device. A transfer layer is disposed (for example,
solution coated) on a donor substrate. The transfer layer includes a polymerizable,
amorphous matrix with a light emitting material disposed in the matrix. A portion of

20 the transfer layer is selectively thermally transferred to a receptor. The polymerizable,
amorphous matrix of the portion of the transfer layer transferred to the receptor is then
polymerized. Optionally, the light emitting material or a component of the light
emitting material is also polymerizable and polymerizes with the polymerizable,
amorphous matrix.

25 Another embodiment is a donor sheet that includes a substrate and a transfer
layer. The transfer layer includes a polymerizable, amorphous matrix and a light
emitting material disposed in the matrix. The transfer layer is capable of being
selectively thermally transferred from the donor sheet to a proximally located receptor.
The donor sheet can also include other layers such as a light-to-heat conversion layer,

30  an interlayer, an underlayer, or one or more additional fransfer layers.

Yet another embodiment is an electroluminescent device having a first

electrode, a second electrode, and a light emitting layer disposed between the first and



30 an interlayer, an underlayer, or one or nore additional transfer |ayers.
Yet anot her enbodi nent is an el ectrol um nescent device having a first

el ectrode, a second el ectrode, and a light emtting | ayer di sposed between
the first and I second el ectrodes. The light emtting |ayer includes a

pol ymeri zed organic matrix with a light emtting material disposed in the
matrix. Brief Description of the Draw ngs The invention may be nore

conpl etely understood in consideration of the 5 follow ng detailed

descri ption cecert ¢tleetdesbdle hghtt@maing llaxeen inclades opolymenpethenganiomatmik whtht he
acconpanyi ng i.n_whi s.a schematic side view of an
organi c e|ecf$%§§%?ﬂ§§§%ﬂ?fﬁﬂ‘g$ P?ﬁ%%lon Figure 2 is a schematic
side view of a donor sheet for transferrlng materials 10 according to the
present invention; Figure 3 is . a.s hew&tlc si.de vi ew, of an organic

el ectrol uni nescent display accdigildeggcrigtion ol theDxa ing8vention: Fi gure 4A is

a schematic side VT%WD% torf hhoh Jo) 6#{31@ 19fn &85 @ b dnsi L@kiEm nescent

device; 15 Figure 4B is %1 glcﬂﬁefmltalﬁ{cms? e vk& (?é?% secon Sleni)ﬁglhnent of an

organi ¢ el edbtlowing detsitedrdesatgptionesf vEriguy endddiment of direimsientonsindenndotion of  a

third enbodi rrenéi of an or anlﬁ el ectrol um nescent device; Figure 4Dis a
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schematic si dEHREAcEeMR o th *of an organic 20
el ect rol um nescentrgem CRia s%h&ﬂaﬁc 4l bRwloSENG l:%le%trgﬁmﬁhé‘s‘e’eﬁfm 4y fth
enbodi ment of an organic el ectrol um nescent devic and Figure 4F I's a

schematic si dengfrestionf a si xth enbodi ment of an or ganl c electrolum nescent
devi ce. Figure 2 is a schematic side view of a donor sheet for transferring materials
10  according to the present invention;
Figure 3 is a schematic side view of an organic electroluminescent dispiay
according to the present invention;
Figure 4A is a schematic side view of a first embodiment of an organic
electroluminescent device;
15 Figure 4B is a schematic side view of a second embodiment of an organic
electroluminescent device;
Figure 4C is a schematic side view of a third embodiment of an organic
electroluminescent device;
Figure 4D is a schematic side view of a fourth embodiment of an organic
20  electroluminescent device;
Figure 4E is a schematic side view of a fifth embodiment of an organic
electroluminescent device; and
Figure 4F is a schematic side view of a sixth embodiment of an organic
electroluminescent device.
25 While the invention is amenable to various modifications and alternative forms,
" specifics thereof have been shown by way of example in the drawings and will be
described in detail. It should be understoc;d, however, that the intention is not to limit
the invention to the particular embodiments described. On the contrary, the intention is
to cover all modifications, equivalents, and alternatives falling within the spirif and

30  scope of the invention,



25 Wiile the invention is anenable to various nodifications and alternative
forms, specifics thereof have been shown by way of exanple in the draw ngs
and will be described in detail. It should be understood, however, that the
intention is not tolimt the invention to the particular enbodi nents
described. On the contrary, the intention is to cover all nodifications,
equi valents, and alternatives falling within the spirit and 30 scope of the

i nvention. 2 Detailed Description Tmtﬁfeﬂsl%}tcrihmﬁm i on cont enpl at es

materials and nethods for the ther of a pol ynerizabl e,
anor phous mat ri x Wihdprasent ilsehtioc edritgmplates neateridl eandanethdis foaslecthemeaiei n.  Such
nmet hods and nateri.al s cari be .used to form devi ces incl udi qg’ 5 .organic
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I ncl udi ng, for exanple, Ink rinting, screen printing, an
phot ol i t hogr apmisistorpphbvoltaig deviees, begams: ¢leattoluminessent GDIECY ddviaek bychast | ve" ,

when used to refer.to a |ayer. or rial, [n.an organic el ectronic device,
'ndi cat e | ay ety i Enittediofes (R ficshe e Br i, et maedsbaat on or
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carrier (e.g., electrons or holes), producing |ITght, enhancing or tuning the
el ectroni ¢ priogedmgefor skample, akist pEnidag sereae priniing, and phefelithogeaphithe t er m
"non-active" refers to materials or |ayers that, although not directly
contributing I}agtmrnl‘uﬂﬁ‘lctions as descri bed above, may have sone non-direct

contribution to theheasaniticyiveOooTeldotidallgakiies?, Ghef Qsdd1e réfepetd Rpaddrty of an
organic el ectronic device. O ganic electrolumnescent ( _OEL? di spl ay or
devi ce ref er gntgrial in an organic electronic device, indicate layers or materials that perform a
15 function during operation of the device, for example producing, conducting, or
semiconducting a charge carrier (¢.g., electrons or holes), producing light, enhancing or
tuning the electronic properties of the device construction, and the like. The term
“non-active’ refers to materials or layers that, although not directly contributing to
functions as described above, may have some non-direct contribution to the assembly
20  or fabrication or to the functionality of an organic electronic device.
Organic electroluminescent (OEL) display or device refers to
electroluminescent displays or devices that include an organic emissive material,
whether that emissive material includes a small molecule (SM) emitter (e.g.,
nonpolymeric emitter), a SM doped polymer, a light emitting polymer (LEP), a doped
25  LEP, a blended LEP, or another organic emissive material whether provided alone or in
combination with any other organic or inorganic materials that are functional or non-
functional in the OEL display or devices
R.H. Friend, et al. ("Electroluminescence in Conjugated Polymers" Nature, 397,
1999, 121.), describe one mechanism of electroluminescence as including the “injection
30  of electrons from one electrode and holes from the other, the capture of oppositely
charged carriers (so-called recombination), and the radiative decay of the excited

electron-hole state (exciton) produced by this recombination process.”



el ectrol um nescent displays or devices that include an organic em ssive
material, whether that em ssive material includes a snmall nolecule (SM
emtter (e.g., nonpolyneric emtter), a SM doped polyner, a light emtting
polymer (L.F.P), a doped 25 LEP, a bl ended LEP, or another organic em ssive
mat eri al whether provided alone or in conbination with any other organic or
I norganic materials that are functional or non- functional in the OEL display
or devices R H Friend, et al. é El ectrol um nescence in Conjugated Pol ynmers"
Nature, 397, 1999Matermaly for §8Hcdévhecsean besoial malarwé (Y kot paymeiinésaeite as

i ncl udi ng thegy4 niection 0.0f ele ns fromone .el ectrod - es from
the ot her, ¢ neMCABEGH: e dpled b bRaR, OO FPR R iR Plg 20

recombi nat i onglectedlfimirtgcdnd St @hicaddesaontthallib eopehidd Geakallyl SN MelegaBt at e
(exciton) produced by this reconbi nation process.” 3 Materials for OEL

devi ces can beandfayacupp|dsposited oskyaparated ka fosm, thin layeraing devicasin practiet.al s
e e . . et ng) -
L SR A L B U Y

) 1€
el ectrol um nesce ani n nome rrpoun(rj‘s

materials camaleeialgdietilydiies st letrebottetha desinddeshat £ thokpart Ahd | ayers in a
device. In practice, ,5 nmultiple layers of SMs are typically used to produce

ef ficient OCEL¥edtqlumingsesnyprpperitseri al general |y does not have both the

desired charge tra ! ' t R : | . |.al s
are typi cally con Hoatenlt sl FEUE AR ARRERT B BECH ki Rer CIelREF LA T
have suffi ci eprefdrablirhbed Siffigient Bpeforhiitg ppesieh o LMuthgtesssing. 10
Conventionally, LEP materials are utilized by casting a solvent sol ution of
the LEP Ifat e¢pryengpnallys (b natedals arputiized by estig & sdvand polefien of heddl)

| eavi ng a pol | | or+form Il | . I nk
jetting and e%é?frae bél‘lf%l{né (L:IE)BaSFla% Qg%%é%ﬁgg iﬂfl/ee O%G%E’Ehé&%gnﬁggfélgfaﬁor%@%%%%ﬁ u on
a substrate b@theeanthods fof fophagUrBRfilms pehidesnk fettingcamindxtdubidnlcanthss. have been
constructed with one, an al so b~

Fabri cat ed. wi tHEBABY: MO eCdIceTm e oA s RGN 6y aoion of precursor
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15 layers. |

OELs can also be fabricated with one or more molecular glasses. Molecular

glass is the term used to describe organic, low molar mass, amorphous, film-forming
compounds. Hole transporting, electron transporting, and bipolar molecular glasses are
known including those described in J.V. Grazulevicius, P. Strohriegl, “Charge-

20  Transporting Polymers and Molecular Glasses”, Handbook of Advanced Electronic and
Photonic Materials and Devices, H.S. Nalwa (ed.),10, 2001, 233. The solubility of the

molecular glasses can limit the ways in which multilayer electronic structures are

conventionally created. For example, it may not be possible to solution coat a light
emitting polymer layer on top of a hole transport layer of a molecular glass if the

25  materials of the two layers are soluble in the same solvents. Devices have been
previously formed with, for example, solution coated hole transport layers and vapor
deposited emission and electron transport layers.

 Asan example of device structure, Figure 1 illustrates an OEL display or device

100 that includes a device layer 110 and a substrate 120, Any other suitable display

30  component can also be included with display 100. Optionally, additional optical

elements or other devices suitable for use with electronic displays, devices, or lamps



glass is the terni used to describe organic, |ow nolar mass, anorphous,
filmformng conpounds. Hole transporting, electron transporting, and

bi pol ar nol ecul ar gl asses are known including those described in J.V.

Grazul evicius, P. Strohriegl, "Charge 20 Transporting Polynmers and Ml ecul ar
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H S. Nalwa (ed.), 10, 2001, 233. The solubility of the nolecular glasses can
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15  the device does not transmit the light emitted by the device.

Device layer 110 can include one or more OEL devices arranged in any suifable
manner. For example, in lamp applications (e.g., backlights for liquid crystal display
(LCD) modules), device layer 110 might constitute a single OEL device that spans an
entire intended backlight area. Alternatively, in other lamp applications, device layer

20 110 might constitute a plurality of closely spaced devices that can be
contemporaneously activated. For example, relatively small and closely spaced red,
green, and blue light emitters can be patterned between common electrodes so that

- device layer 110 appears to emit white light when the emitters are activated. Other
arrangements for backlight applications are also contemplated.

25 In direct view or other display applications, it may be desirable for device layer
110 to include a plurality of independently addressable OEL devices that emit the same
or different colors. Each device might represent a separate pixel or a separate sub-pixel
of a pixilated display (e.g., high resolution display), a separate segment or sub-segment
of a segmented display (e.g., low information content display), or a separate icon,

30  portion of an icon, or lamp for an icon (e.g., indicator applications).

In at least some instances, an OEL device includes a thin layer, or layers, of one

or more suitable organic materials sandwiched between a cathode and an anode. When



be used when substrate 120 does or does not transmt the light emtted by the
device |layer and the el ectrode di sposed between the substrate and the |ight
einiffing layer of 15 the device does act transmt the light emtted by the
device. Device layer 110 can include one or nore OEL devices arranged in any
sui t-able manner. For exanple, in |anp applications (e.g., backlights for
liquid crystal display (LCD) nodul es), device layer 110 m ght constitute a
single CEL device that spans an entire intended backlight area.
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energy in the formof light as they decay back to a. ground state.
15 device, for example to achieve a desired current/voltage response, a desired device
efficiency, a desired color, a desired brightness, and the like.
Figures 4A to 4F illustrate examples of different OEL device configurations.
Each configuration includes a substrate 250, an anode 252, and a cathode 254. The
configurations of Figures 4C to 4F also include a hole transport layer 258 and the
20  configurations of Figures 4B and 4D to 4F include an electron transport layer 260.
These layers conduct holes from the anode or electrons from the cathode, respectively.
Each configuration also includes a light emitting layer 256a, 256b, 256¢ that includes
light emitting material such as one or more light emifting polymers or other light -
emitting molecules (e.g., small molecule light emitting compounds) disposed in a
25  polymerized organic matrix, according to the invention. The light emitting layer 256a
includes a hole fransport material, the light emitting layer 256b includes an electron
transport material, and the light emitting layer 256c includes both hole transport
material and electron transport material. In some embodiments, the hole transport
material or electron transport material is a material that forms the polymerized organic
30  matrix which contains the light emitting polymer or other light emitting molecules. In
other embodiments, a separate polymerized organic matrix material is used. In

addition, the hole transport material or electron transport material in the light emitting



O her layers can also be present in OEL devices such as hole transport

| ayers, electron transport |layers, hole injection |ayer, electron injection
| ayers, hole blocking 10 |ayers, electron blocking |layers, buffer |ayers,
and the like. In addition, photolum nescent materials can be present in the
light emtting |ayer or other layers in CEL devices, for exanple, to convert
the color of light emtted by the electrolum nescent material to another
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form a polymerizable, amorphous matrix with the light emitting material disposed in

the matrix. The transfer layer (optionally, with one or more other transfer layers) is
then selectively thermally transferred from the donor sheet to a receptor, as described
below. The polymerizable, amorphous matrix-forming material can then be

20  polymerized after transfer to form the polymerized organic matrix.

The anode 252 and cathode 254 of the OEL device are typically formed using
conducting materials such as metals, alloys, metallic compounds, metal oxides,
conductive ceramics, conductive dispersions, and conductive polymers, including, for
example, gold, platinum, palladium, aluminum, calcium, titanium, titanium nitride,

25  indium tin oxide (ITO), fluorine tin oxide (FTO), and polyaniline. The anode 252 and
the cathode 254 can be single layers of conducting materials or they can include
multiple layers. For example, an anode or a cathode may include a layer of aluminum
and a layer of gold, a layer of calcium and a layer of aluminum, a layer of aluminum
and a layer of lithium fluoride, or a metal layer and a conductive organic layer.

30 The hole transport layer 258 facilitates the injection of holes from the anode

into the device and their migration towards the recombination zone. The hole transport

layer 258 can further act as a barrier for the passage of electrons to the anode 252. The



General ly, the polynerized organic matrix is formed by conbi ning the |ight
emtting material with a polynerizable organic material that is capable of
formng an 5 anorphous matri x. The pol ynmeri zabl e, anorphous matrix-form ng
material can include, for exanple, one or nore anorphous matrix-formng
conpounds that includes polynerizable noieties. Optionally, a crosslinker
that is capable of reacting wwth the polynerizable noieties-can also be

i ncl uded. Th ight emtting materjal (or one or , nmpre conponents, for,
exanpl e, oneleleﬂew?ﬂﬁléorr”ia@/ﬁﬂ any inglyde, dpy smeplere dggime deplv Y%éﬂ%%S,Ng\E—the

light emtti ' i t'-]qﬁgéﬁl, v aag=1rg Sl | Li zabl e,
alrrgrphous &ng%ﬁﬁﬁ%ﬂﬁ#@flﬂé . pg&éﬂé%ggéélg? gﬂﬁ cang 2][)}32&18@& %ﬁgl :;

i ncl ude, f or neptahyiem-2-yd)-DEN'-pis(pheryl)teabidmeqiNEB)eot a {rexrgamimoderpatiyerenciz abl e)
mat eri al i ncl udi | ner I r h bi nder ol [

et ort o 5, R TS RSk B S Aot A RO b o s
Thi l . . ) _ I
g s L R
di sposed in copper phthalocyarihe (Cul@) fl &, S-Tap@-dipbatylanmbopenyljbehzenae or nor e

ot her transf | ayers) ,is, then selectively thernal]y transferred. fromthe
donor sheet.mé%éé{éé)ﬁfi&ﬂ}erégmagg i%&@“@@%&f“&ﬁg%’tﬁ&ﬁﬂiﬁﬁ@é‘bﬂél"amrphous
matrix-form gon MBEERiRd1s AN 156 N evdHs d%@rg&?'l)’ﬂ%fér?@ﬂen%f 16N f(%(}?(ib?f &la fg. formthe

pol ynmeri zed organi ¢ matri x. The ano 527and cat hode 254 he OEL devi ce
are typi cal | grézlewmcius . riigrohoegld ticharper Tnatsportiag P obymodrs asd Midladdar Glaksey’s,
metal | i c_conpounds et al oxides, .conductive ceram cs, conducﬁiv

di spersi 6(?15, QO OF an c" eetron ,an ! ,a CF1A J __'l_ %,lwa

pl atinum patgdg)gilgmmaﬁ (2opm, calciurrl titanium titaniumnitride, 25
indiumtin oxide (1 TO, fluorine tin oxide (FTO, and polyaniline. The anode
252 and the cat hddie ekstrondmniporsiapey 260l fagibitatesahe opentivotaf stectraneanditheiror t hey

can include _nult.iple | rs. For. exanpl e, .an anode.or a cath may._incl ude
ayer of aPtkRBmSHE PersghrbpfidiRe: 108 hanon rehuRe AU IRAREE o
al um num a héayRla Wriéed fortHeHsspB@f Boled¥ethe @hthoiié DFAINT Adsited] Alean 6xardplept al

| ayer and a conductive organic layer. 30 The hole transport | ayer 258

facilital®s theeclegijoncransnonsiayen el canbydormed ygigg éhe organometallic compound
tris(8-hydroxyquinolato) aluminum (AlQ). Other examples of electron transport

materials include 1,3-bis[5-(4-(1,1-dimethylethyl)phenyl)-1,3,4-oxadiazol-2-
yl]benzene, 2-(biphenyl-4-y1)-5-(4-(1,1-dimethylethyl)phenyl)-1,3,4-oxadiazole
(tBuPBD) and other compounds described in C.H. Chen, et al., Macromol. Symp. 125,
20 1(1997); Shirota, J. Mater. Chem., 10, 1, (2000); and J.V. Grazulevicius, P. Strohrieg],
“Charge-Transporting Polymers and Molecular Glasses”, Handbook of Advanced
Electronic and Photonic Materials and Devices, H.S. Nalwa (ed.),10, 233 (2001).

A number of methods have been used or tried to make OEL devices. For

example, SM light emitting devices have been formed by sequential vapor deposition

25  of hole transporting, emitting, and electron transporting molecules. Although the layers
are amorphous when deposited, the layers can crystallize over ﬁme, diminishing their
charge transport and emission properties. In general, it can be difficult to solution cast
SM materials since they tend to form crystallites upon solvent drying or later during the
device lifetime.

30 As another example, light emitting layers based on LEP materials have been
fabricated by solution coating a thin layer of the polymer. This method may be suitable

for monochromatic displays or lamps. In the case of devices fabricated with solution



into the device and their mgration towards the reconbi nati on zone. The hol e
transport |ayer 258 can further act as a barrier for the passage of

el ectrons to the anode 252. The 7 hole transport |ayer 258 can include, for
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t he reconbi nahstaip azblmﬁdoirbﬁoalpem@r(egrmlwmmcaibaz@le)&ﬁﬂaﬁ@ctufaﬂﬂdmeror act as
a barrier for the passage of holes to the cathode 254, if desired. As an
exanpl e, 15 ﬂm@eém@étfﬂﬁlﬁ"‘%lﬁ dpARpGT dn pensestl, tee detices aequiterigh veltaggs fheperate
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1, 3-bi s[59(4-rédmttimhsrfetlbmteemhglasﬂndrﬁﬂs) 1 3, 4- oxadl azol -2- yl]benzene,

2- (bi ph | - 4-yl | | h adi | PBD)
and ot her compeundiidiaaptbad of Foratng deish gides e tisdsraone ORjinge SRS 20 1
(1997); Shi r%y%rs By Matetherntdl atterhthe ab-defcfifd@)in i@f‘é’xaﬁaﬁfe, wsapw ResCius, P

Strohriegl, arge- Transporting Pol yners and Mol ecul ar d asses' Handbook
of Advanced 63@@15%65228&56 GR8.543;0, ML 73; 6122 1:543; 0814528, 6,41 194l wa
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09/662,980; 09/662,845; 09/473,114; 09/451,984; 09/931,598; 10/004,706; and
10/183,717. The patterning process can depend upon the physical properties of the
transfer layer. One parameter is the cohesive, or film strength, of the transfer layer.
During imaging, the transfer layer preferably breaks cleanly along the line dividing

20 imaged and unimaged regions to form the edge of a pattern. Highly conjugated
polymers which exist in extended chain conformations, such as
polyphenylenevinylenes, can have high tensile strengths and elastic moduli comparable
to that of polyaramide fibers. In practice, clean edge formation during the laser thermal
imaging of light emitting polymers can be challenging. The undesired consequence of

25  poor edge formation is rough, torn, or ragged edges on the transferred pattern.

As an alternative to or improvement on these previous methods and to address
some of the above-described difficulties, light emitting material, such as one or more
light emitting polymers (LEPs) or other light emitting molecules, can be solution
coated as part of a coating composition that includes a polymerizable material capable

30  of forming an amorphous matrix that resists crystallization. The amorphous nature of

the mafrix can provide low cohesive strength, as compared to typical polymer transfer

layers, during transfer from a donor medium to a receptor, as described below. The



are anor phous when deposited, the |layers can crystallize over tine,
dimnishing their charge transport and em ssion properties. In general, it
can be difficult to solution cast SMnmaterials since they tend to form
crystallites upon solvent drying or later during the device lifetine. 30 As
anot her exanple, light emtting |ayers based on LEP material s have been
fabricated by solution coating a thin |ayer of the polyner. This nethod may -
be suitable for nonochromatic displays or lanps. In the case of devices

fabricated WiphorpRbukinaite® feashhi- @R mhferihSmAy 6lRo ABY 18 Bifphatibilizt nidgge Cr eat e
mul tilayer devices by nmultiple solvent casting steps. Miltilayer devices
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both of 5 therhdipehstetisl GhdeUstdiesirenPRlel BB tralisSheddSREti 61T the e afike

devi ces have been fabricated by solution casting a blend of a host pol yner

(e.g. pol yvi riyinstarbad prajidebeiten dniakilily éorghe traesforred pertionsaraw¢ll ap i atleest
dopants. In ner.al.. these vices. r | re.high voltages to operate and are
not suitable cr)r%e'ﬂ“lst%%?eﬁymg)ﬁgﬁné%ﬁ?gln@ﬂgﬁ‘{ne%acgdjlg??%rﬁ?g’they suffer fromthe sane

10 restrictions forEPaiilebohisid RantdrembiBr tinbhesticiEsded, ®ft if willbeng devi ces
i ncludes the transfer of one or nore transfer _|ayers by |aser thernal

patterni ng ageersgdzaddbet ather light emithinp) semieonductng, holqdzanspeytipgoelacion
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regions to formt hﬁng g?gezm?g mgte?lglt éa%rbrt]a' usyé ?ohrI tl\{e gcc))ln. %%azg‘t?lg, amorphous matrix-

15  forming material as long as (i) the material can be solution coated to form an
amorphous matrix that will resist substantial crystallization during the expected lifetime
of the material before transfer of the material to a receptor and (ii) the material can be
polymerized after transfer to the receptor. Unless otherwise indicated, any reference to
polymerization of the polymerizable, amorphous matrix-forming material includes

20  mechanisms whereby the material is polymerized or otherwise crosslinked. Such
polymerization can occur, for example, under thermal- or photo-curing conditions
optionally including a photo- or thermal-curing initiator with the polymerizable,
amorphous matrix-forming material. The polymerization can occur, for example,
between two or more of the same amorphous matrix-forming compounds within the

25  polymerizable, amorphous matrix-forming material (e.g., autopolymerization), between
two or more different amorphous matrix-forming compounds within the polymerizable,
amorphous matrix-forming organic material (e.g., bifunctional polymerization), or
between one or more amorphous matrix-forming compound(s) and a crosslinker within
the polymerizable, amorphous matrix-forming material, Preferably, the polymerizable,

30  amorphous matrix-forming material does not substantially polymerize or crosslink prior

to transfer from a donor sheet to a receptor.

10



pol ynmers which exist in extended chain conformations, such as

pol yphenyl enevi nyl enes, can have high tensile strengths and el astic nodul
conparable to that of polyaram de fibers. In practice, clean edge formation
during the laser thermal 1inmaging of light emtting polyners can be
chal I engi ng. The undesired consequence of 25 poor edge formation is rough,
torn, or ragged edges on the transferred pattern. As an alternative to or

i mprovenent on theSﬁth@jd(bl?m&nﬂﬂﬂé]Qdﬁ)qﬂmisﬁ”@h&d(ﬁﬁﬁﬁﬁg conpurels tipically
above-descri bed dlfflcultles qM} emtting naterlal_ such as one or nore
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solution co f
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from g dofior B r?é‘?}nﬁlﬁ‘ﬁﬁhéatéOQé@@gM 89/%1’&%%6?(?{?@33%@5@%%/ d thegein, 9%3%6%%8 lefiat ur e
O i, mat ! % Qe Sl fkhuals FB%RLB01 BOLY! rEAMRAILDP! SEARA Scrblan one

. 0

el ectrically active nmateri two ot erw se | nconpati Ps an LFP
And a phosphdrresspentingePolyters) and'Melepuihyﬁmssesé,thdlbabh pEAdfarideéd Eﬂ]nmnnhcansl

The | ayer af udibige Nigidrals S BEuest Fot Sl el Bapt 1774 (BT BSte Bosi er v e

portion, as Vﬁld{ere@hen'lnl@tl Fms Kz%géfeethﬂsﬁﬂﬁéfﬁl\dl:ﬁﬁr wgart%@t@omy meper
devi ce proper‘f‘l—e‘s'”—l_‘EP be’used as an exanple for the description bel ow,

but it wilpl ti%atemécmxjpnam Rublitatmmiées. WQRP/24AB% ammWOQQMS‘Gﬁﬁnchndthbg;sohol e

transporting, ,e r i n ot hervvl. e electrically . active

mol ecul es couft lb&&%ggé— @91 gﬁéboiﬁ?}r Ofl?f’s'iﬁwé %?W%%eéﬁéw B3 e LEPs. In
addi tion, | asghchieraRlwhitRiRtfo oMldre PElyHREZRE n?diehe%’&?é"ﬁ’t’té%h@d a method for
form ng I ight emtting and other |ayers, "however, it will be recognized that

ot her transfer, paTh@leVmgﬂz@fh@lmprqtlm Pmbt’-t @Wn@m&@t tsmanibe ugerbly, podyuérizes

i nkj et pri nt| ree | nt t her head r| nt
phot ol i t hogr ap 5{1}0 eﬁénhf%?l K%Fif ety ‘olﬁm W@margz{&c t he
pol yneri z3bl emateﬂmrlaa@aﬁlgrmﬁdrIpwsmﬂ&zﬁmrenalﬁ&-pﬂaﬁsemhﬁh Remir@@ndouhds addne

material can be solution coated to forn an
crosslinkers. In some instances, the light emitting material or one or more of the

components of the light emitting material can also polymerize with the polymerizable
moieties.
One example of a suitable polymerizable, amorphous matrix-forming

20  compound is illustrated as Formula 1:

where the three vinyl groups correspond to the polymerizable moieties and the
remainder of the molecule is the base structure. It will be recognized that another

25  suitable material could be made with only two vinyl groups and the third vinyl group
replaced by any other moiety (including hydrogen). Other suitable materials can be

11



anor phous matrix that-will resist substantial crystallization during the
expected lifetinme of the material before transfer of the material to a
receptor and (ii) the material can be polynerized after transfer to the
receptor. Unless otherw se indicated, any reference to polynerization of the
pol yneri zabl e, anorphous matri x-form ng material includes 20 nmechani sns
whereby the material is polynerized or otbenvise crosslinked. Such

pol ymeri zati on can occur, for exanple, under thermal- or photo-curing

condi tions opdeorsig gtherpadlymierizebie plttigs. Ber axamphalone or mege phibeistrueresiZ h

t he pol ynerizahl e anor phous rix-form materi al, . T | i zation can
occur, for ei\é’ff&p@}mg&a&gﬁewnw%%%ﬁj%Egr%ﬁgtlhcgiig)ae@%%%h%&s%ﬁg ri x-formng
conmpounds Wi tsfrhBtukdie3-20 Wit poiahedabiEmories fhetitani eyl Xrdupk ongxamagies i al
(e.g., aut opolilrreri.zation , between two or_nore different anorphous

mat ri x- f or mi Bghoserbirperilhennyinylaier 850unsd?), pempdicnylgrovpmdhseziase rpyps Gdni ug

aror phous e bt Eishen (e BB R8s SReSTPL PEEY R Yok TN SeR R O 0T

pol yreri zabl %m?'g[(pph@u@empbp@bﬁ@ﬂgmpgrQ@{i al. Preferably, the
pol ynmeri zabl e, 30 anorphous matrix-formng materi al does not substantially

pol yneri ze or crosslink prior to transfer a donor sheet to a receptor.
10 Suitabl e pol yneri~zabl€, anorphous matri xif ogm ng conpounds™~ypiedl |y
include a base structurg with two or nore_p | zabl e noietids aitached to
the base structure. TRe base struyeturg_f ) esenbl es a_nat t hat

i s capabl e of for m)rphou X ampYes of @ @

i ncl ude those Adesy U'S. 5 QPatent Application Serj Mo, 598
and references cited therein. Qther exanples of suitable base structures are
described in J.V. Gazuwevicius, P. Strohriégl, "Charge- Transpotting

Pol ynmers and Mol ecul ar d asses", Handbook of Advanced El ectrgnic apnd

Photonic Materials and Devices, H S. Nalwa (ed.
Shirota, J. Mater.
119, 163 (2001); PCT
WO 00/ 03565; and Raqbi
materials can Rg-L

10 5 6 7

Ph

10

15  Other polymerizable moieties include, for example, hy&oxyls, oxetanes, thiiranes,

epoxides and alkoxysilanes.

The polymerizable moieties can be selected so that the polymerizable moieties
will react with the same polymerizable moieties on anothef molecule or with another
polymerizable moiety on a different molecule. In some embodiments, all of the

20  polymerizable moieties of a particular polymerizable, amorphous matrix-forming

12



structure onto which the two or nore polynerizable noieties are attached. The
pol yneri zabl e noi eti es can be any group that is can be used to polynerize

wi th other nolecules in the polynerizable, anorphous matrix-formng, organic
15 material including other polynerizable, anorphous matrix-form ng conpounds
and crosslinkers. In sonme instances, the light emtting material or one or
nore of the conponents of the light emtting material can al so pol ynerize

with the pol yighh#ahlage theRh@kl BPothtNEmBIAARKE, Mo & Mbil@RtRNPNIYBALA| €,
anor phous matrix-formng 20 conmpound is illustrated as Forrmula 1: 1 where

the three vi mppieiepeqsbedispasspond potymiraplsl gmerphguhingtrizefosmingscomrbunie

remai nder of t.he nol ecul e i%ft%ﬁ blase structure. 1t V\Ahﬁl5 be r.e oEni Z t hat
anot her 25 su 61°EC RLIMOFS gﬂl TBHPY Wée”ﬁﬁﬂgml?%es§ﬁ¥yef _Se\l}isﬂf}?ﬁ]@ %R‘Fp fid the
third vinyl ofpeibf mheRtiacRi]l polyRedzObN@bssiBk ith driofiter YetHRGyhsdTeasiBdes (Brher
suitable materials can be 11 nade using ot her E%Ip%rrerl zabl € noi eti es. For

exanpl e, éne Wempls, azide and ellyne;psidrkeppxidenpai ispeyamiateablceheliamdl gr oups)
of Formula 1 ¢ be repl d of the . st tures. 3-1 ith.
pol yrer i zabl daarRtr TR e s SRR B AL S Rt 2o o
per f1 uor ovi nyheietiey thalf lhise s8d). Lei Aeireivle t§HEIIGIng Bbth 1FBésIsT 1B RHESzabR) , 5
al kynyl groups (6), (net hiﬁzg‘cr yl ate groups (7), phenylal kynyl groups (8),
i socyanato (rReWGHss QUP singicananeaad,be ﬁagnméa@pmpb@w)ma@xzt rginghngeals NCO

can include two or more different compounds with, for example, one type of

10 polymerizable moiety attached to one compound and another type of polymerizable
moiety attached to another compound. The two compounds can then react and
polymerize together.
Other examples of suitable polymerizable, amorphous matrix-forming

compounds include, but are not limited to, the following:

15

13



9 47 10 15 Oher polynerizable noieties include, for exanple, hydroxyls,
oxetanes, thiiranes, epoxides and a koxysilanes. The pol yneri zabl e noieties
can be selected so that the polynerizable noieties wll react with the sane
pol yneri zabl e noi eti es on another nolecule or with another polynerizable
noiety on a different nolecule. In sonme enbodi nents, all of the 20

pol yneri zabl e noi eties of a particul ar polynerizabl e, anorphous

matri x-form ng 12 conpound are the sane. In other enbodinents, two or nore

di fferent polymerizable nvoieties can 'ﬂ!}'ﬁﬂi-’d on a polynerizabl e,

anor phous matri x-form ng conpound. e SE L W0 oq.}-re di fferent polynerizable
noi eti es can be chosen such that one“-4f s of noieties wll

pol ymeri ze or crosslink with another , of noieties (for s
exanpl e, azide and allcyne; acid an poxi de; and i socyanate; al cohol
and isocyanate; and al cohol and silane are exanpl es,of conbi nati ons of

pol yneri zable noieties that can sed). As an 4!}ern. ive to providing
bot h types of pol ynmeri zabl e n&i?p&es on a single co d, the pol ynmerizabl e,
anor phous matri x-form ng mater

an include t\é\ﬁ more different
conpounds with, for exanple, one tyge of _|o poly zable noiety attached to
one conpound and anot her t noi ety attached to anot her
conpound. The two compounds Cg pol yneri ze together. O her
exanpl es of suitable pol ynes matri x-form ng conpounds
include, but are not Iim 15 F N

Examples of suitable base structures to which polymerizable moieties can be
attached include structures having a tetrahedral core with pendant electrically active
groups. Examples of such structures include tetraphenyl methanes 11, tetraphenyl
silanes 12, and tetraphenyl adamantanes 13, as well as tetraphenyl germanes,

10 tetrap;henyl plumbanes, and tetraphenyl stannanes (i.e., replace Si in 12 with Ge, Pb, or
Sn, respectively):

14



13 0 5 Exanpl es of suitable base structures to which polynerizable noieties
can be attached include structures having a tetrahedral core w th pendant

el ectrically active groups. Exanples of such structures include tetraphenyl
nmet hanes 11, tetraphenyl silanes 12, and tetraphenyl adanmantanes 13, as well
as tetraphenyl germanes, to tetraphenyl plunbanes, and tetraphenyl stannanes
(i.e., replace Si in 12 with Ge, Pb, or Sn, respectively): 14 Each Ris

i ndependently a substituentgcontai ning oge or nore conjggated functional
groups (for exanple, aryl, & ~| ene, allcenyl, or
al kenyl ene) that stabilizE!L el ectrons (e.g.
as anion radicals), or :
sane as or different f} T
substituents are the sane

ymretry. Wien at
sfent, the nol as asymmetry
which may further facilit8te the formation and reten of an anor phous
matri x. In sone instances, R includes an aromatic rimg that is fused to the
phenyl group 10 to which Rlas attached tﬁ%fornl for exanple, a substituted or
unsubsti tuted napht hyl or ther fused ri™hg structure. anpl es and further
descriptions of such materials can be found in, for exanple, PCT Patent
Application Publication No. WO 00/03565 and Robinson et al., Adv. Mat.,
2000, 12(22) Eahduis igtapendantly a suhstitpentyeanieiniehore ergnerciconjugaied fenptiontbnal

groups coupl e 0 e i t . I di qxent,s

substituents ﬁq cr’]‘%qsu@er eg%el%gelr’) gl%’g’rae @%%jhgéeg?aérgl, Eésjtg;o lﬁq%?eé%ﬁ%@i %rg%]ﬂ?englﬁn&arml e,
one or nore ahikembilizeHd&n¢lgeasecatmhyhdic4ls)y Eletteor(s€e @, as amphenicaly, or act as a
napht hyl ene, or anthryl ene), heteroaryl, or heteroaryl ene functional groups.

The subst Pt ushremerhorhdipeh Substiwanttap bahywmerssy siwsntrare theethen fcl ude
het eroat ons syl WikHe ROR A¥HHERs AI AU IR AGONE typIBans s sfiEk ude

el ectron

symmeiry. When at least one of the R substituents is different, the molecule has
asymmetry which may further facilitate the formation and retention of an amorphous
matrix. In some instances, R includes an aromatic ring that is fused to the phenyl group

10  to which R is attached to form, for example, a substituted or unsubstituted naphthyl or
other fused ring structure. Examples and further descriptions of such materials can be
found in, for example, PCT Patent Application Publication No. WO 00/03565 and
Robinson et al., Adv. Mat., 2000, 12(22), 1701. Generally, the polymerizable moieties
are functional groups coupled to the R substituents. ‘

15 In some embodiments, the R substituents include one or more conjugated
structures having, for example, one or more alkenyl, alkenylene, aryl, arylene (e.g.,
phenylene, naphthylene, or anthrylene), heteroaryl, or heteroarylene functional groups.
The substituents can have extended n-conjugated systems which can include
heteroatoms such as nitrogen and oxygen. The conjugated systems can include electron

20  rich moieties (e.g. a triarylamine) to stabilize cation radicals (e.g. holes), electron poor
moieties to stabilize anion radicals (e.g. electrons), or a HOMO-LUMO (Highest
Occupied Molecular Orbital-Lowest Unoccupied Molecular Orbital) gap in the
ultraviolet to visible range to act as a chromophore. Examples of suitable R groups

include, but are not limited to, the following:
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20 rich noieties (e.g. a triarylamne) to stabilize cation radicals (e.qg.

hol es), electron poor noieties to stabilize anion radicals (e.g. electrons),
or a HOMO- LUMO (H ghest Qccupi ed Mol ecul ar Orbital -Lowest Unoccupi ed

Mol ecular Orbital) gap in the wultraviolet to visible range to act as a
chronophore. Exanples of suitable R groups include, but are not Iimted to,
the followi ng: 15 Specific exanples of suitable tetrahedrall base structures
include structures 14 16: 16 14 15 Rl =16 5 Xis C, Si, Ce, Pb, or Sn and R2

is Hor alkyl. Structures 15 and 16 i ne ude flucrene nnieties fan be
chronproric ese particul quorew typical ly ve band g Nthe
blue to uItra l et range. naterl. s can be mnth L -nlt
inthe red orNgree- regions, on is pr y or
fromthe LEP. ng th|s - of ba tructure e splro uct
such as structur- o 17-19: 1 7 18 19 e each s i ndependently a
conj ugat ed structure having one or nore al kenyl, alkenylene aryl, arylene
(e.g., phenyl ene, naphthylene, or anthryl ene), heteroaryl or heteroarylene
functional groups. substity S can r ext ended -conjugated 5 systens
whi ch can i ncl ude hﬁQF}oatons €h as n|t ggen and ox The conj ugat ed

I

iéffggs can incl ude ectroqfiymﬁi?i jij?wﬁftf a tri ylanlne) to stabilize
@ > P O
N
'O, SO0 Ly ¢
ShaoWs =
I TORE e e
227w N eSede
EtO,C F F CO.Et y O O 5
J e
G

Specific exampies of suitabie tetrahedral base siructures include structures 14-

16:

16



radicals (e.g. holes), electron poor noieties to stabilize anion radicals
(e.g. electrons), or a HOMO LUMO (H ghest QOccupi ed Ml ecul ar O bital - Lowest
Unoccupi ed Mdlecular Obital) gap in the ultraviolet to visible range to act
as a chronmophore. 10 Again, the polynerizable noieties would be functional
groups coupled to the R substituents or phenyl groups of these base
structures. Ot her base structures that can be used in pol ynerizabl e,

anor phous matrix- form ng conpounds i ude_dendrinmers. Dendrimeric
structures have a core noiety wth t;‘ @Dre dendritic substituents
extending fromthe core noiety. Exanples ¢ 5 suitabl e core noieties include

tri phenyl am ne, benzene, pyri d| ne, pyrinydwne, and others described in PCT
Pat ent Application Serial No. 9/ 2193 The dendritic substituents

typically contain two or nore ar ary . 0. henyl ene), heteroaryl,
23 m@n sonme enbodi nents, the

bet eroaryl ene, al kenyl, or al kenyl nﬁ;} .
substituents can be conjugated s uc ' nore al kenyl ,
napht hyl ene, or anthrylene),

al kenyl ene, aryl, 20 arylene (e

het eroaryl, or heteroarylene nnletles i C substituents can be the
same or different. Cenerally, the ri zabl e noieties are coupled to the
dendritic substituents. Exanples of en meri c conmpounds include starburst
conpounds based on, for exanple, triphenylam nes, such as conpounds 20-26:
18 5 R20 22 24 21 i C 25 14

R4 Ry

(0

15 16

5 XisC,Si, Ge, Pb, or Sn and R; is H or alkyl. Structures 15 and 16 include ﬂuorene
moieties that can be chromophoric. These particular fluorenes typically have band gaps
in the blue to ultraviolet range. Such materials can be useful with LEPs that emit in the
red or green regions so that emission is primarily or exclusively from the LEP.

Also among this type of base structures are spiro structures such as structures
10 17-19:
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19 R3 26 Each R1 and R2 is independently H F, d, Br, I, -SH -0OH alkyl,
aryl, heteroaryl, fluoroal kyl, fluoroalkylal koxy, al kenyl, alkoxy, am no, or
al kyl -COOH. Each R3 is 5 independently H F, d, Br, |, alkyl, fluoroalkyl,
al koxy, aryl, amno, cyano, or nitro. Each Xl is independently 0, S, Se,
NR3, BR3, or PR3. The alkyl, aryl, and heteroaryl portions of any of these
substituents can be substituted or unsubstituted. Each R, R2, R3, and XI
can be the sane as or different fromsimlarly Iabeled substltuents (1.

al | Rl substituent® can be the~sane as [ |tuents
can be different from each . A : ave an
aryl or hetero ' ' such : . 27 28 29

~
CA CA
h ]
o

Arl 15 30 Arl MLl 112 31 32 Ar "1 Arz Arl 33

18 19

where each R is independently a conjugated structure having one or more alkenyl,
alkenylene, aryl, arylene (e.g., phenylene, naphthylene, or anthrylene), heteroaryl, or
heteroarylene fimctional groups. The substituents can have extended n-conjugated
5  systems which can mmclude heteroatoms such as nitrogen and oxygen. The conjugated

systems can include electron rich moieties (e.g. a triarylamine) to stabilize cation
radicals (e.g. holes), electron poor moieties to stabilize anion radicals (e.g. electrons),
or a HOMO-LUMO (Highest Occupied Molecular Orbital-Lowest Unoccupied
Molecular Orbital) gap in the ultraviolet to visible range to act as a chromophore.

10 Again, the polymerizable moieties would be functional groups coupled to the R
substituents or phenyl groups of these base structures.

Other base structures that can be used in polymerizable, amorphous matrix-
forming compounds include dendrimers. Dendrimeric structures have a core moiety
with three or more dendritic substituents extending from the core moiety. Examples of

15  suitable core moieties include triphenylamine, benzene, pyridine, pyrimidine, and
others described in PCT Patent Application Serial No. WO 99/21935. The dendritic
substituents typically contain two or more aryl, arylene (e.g., phenylene), heteroaryl,
heteroarylene, alkenyl, or alkenylene substituents. In some embodiments, the
substituents can be conjugated structures having one or more alkenyl, alkenylene, aryl,

20  arylene (e.g., phenylene, naphthylene, or anthrylene), heteroaryl, or heteroarylene
moieties. The dendritic substituents can be the same or different. Generally, the
polymerizable moieties are coupled to the dendritic substituents. Examples of
dendrimeric compounds include starburst compounds based on, for example,

triphenylamines, such as compounds 20-26:
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20 Are N'N,N 34 Art 35 36 5 Each Arl and Are is independently a
substituted or unsubstituted aryl or heteroaryl, including, for exanple,
substituted or unsubstituted phenyl, pyridine, pyrole, furan, thiophene, or
one of the followng structures: Rl 1 RRL R 21 REach RlL and R2 is

i ndependently H F, d, Br, |, -SH -OH, alkyl, aryl, heteroaryl,

fluoroal kyl, fluoroal kyl al koxy, al kenyl, al koxy, am no, or al kyl-COOH Each
R3 is independently IT, Cl, Br , al kyl, fluoroal kyl, al koxy, aryl,

am no, cyano, or nitro.[;fgéch X1 X2 is inde dently S, Se, NR3, BR3,
or PR3. The alkyl, aryl, Jand heterbaryl portion ‘ ese
substituents can be w ” bstit ut h X,y R3, X1, and
X2 can be the sanme a o simla \EgijéﬁirSUo tituents

substituents can be different om each other). 10 O base structures for
t he pol yneri zabl e, anor phous trix-formng conpoundsTinclude, for exanple,

structures 37-42: \©/N© LNI

(i.e., all R substituents c7§:§e t he 'lsane as or one of_nore of the Rl

21
S R | 52
S | =

N
RZ R2 Rz—l = " O O l \_RZ
% i R4 | D4 P O O =
™. = N R1

Ry g Ny Risc oy N
I// 1 _’\/ |// l '\/
2 Rz Ry Rz
22 23
Ry Ry
R
=y" 4
2 =
X1 X1
NN N—? N
AN ANENsa NS
2
© N i
N
Zam \gr/\‘/Rz R1\ﬂ/§/N | \'R
2
5 R] Rq R2
24 25
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37 Ar, Are 38 Ar, NNAr, 15 41 Ar, / X, \ X -C, --Ar, 39 42 40 Each Art and
Are is independently a substituted or unsubstituted aryl or heteroaryl, nis
an integer in the range of 1 to 6, and each R, is independently H F, d, Br,
I, -SH -OH alkyl, aryl, heteroaryl, fluoroalkyl, fluoroalkyl al koxy,
al kenyl , al koxy, am no, or alkyl 20 COOH. Each R3 is independently H F, d,
Br, I, alkyl, fluoroal kyl, al koxy, aryl, amno, cyano, or nitro. Each X, X1,
and X2 are independently 0, S, Se, NR3, BR3, or PR3. The alkyl, aryl, and
het eroaryl portions of any of these substituents Rzcan be substituted or
unsubstituted. Each Rl, R2, R3, X X1, and carf the sane as or 22
different fromsimilarly |abeled subBituyent S [gé akl R substituents can
be the sane as or one or nore of th x’; Subsg it uy n]é?jﬂ;can be different from
each other). An optional crossdai.ﬁz kgr be incla e ith the polynerizable,
anor phous matrix-form ng conpou sASNpaLt o e _pgl yneri zabl e, anor phous
matrix-formng 5 material. The i ndéz:essari ly form an
anor phous matrix, but also doesm/h\nerNt he forimation of that anorphous
matri x. The crosslinker includegstwo' pol yn%‘ri zabl e noieties that can
pol ynerize with the polyneri zabl e, aferpho E}kgx-for m ng conpounds. In

o

sone enbodi nents, the crosslinker is ﬁe\c[eig
0
Rz _TRs
N
Ra
26

Each R; and R; is independently H, F, Cl, Br, I, -SH, -OH, alkyl, aryl, heteroaryl,
fluoroalkyl, fluoroalkylalkoxy, alkenyl, alkoxy, amino, or alkyl-COOH. Each Rj is
5 independently H, F, Cl, Br, I, alkyl, fluoroalkyl, alkoxy, aryl, amino, cyano, or nitro.
Each X is independently O, S, Se, NR3, BR3, or PR3. The alkyl, aryl, and heteroaryl
portions of any of these substituents can be substituted or unsubstituted. Each Ry, Ry,
R3, and X, can be the same as or different from similarly labeled substituents (i.e., all
R, substituents can be the same as or one or more of the R; substituents can be different
10  from each other).
Other dendrimer structures can have an aryl or heteroaryl moiety as a core, such

as compounds 27-36:

Arg. A

N
= Al'1
Ara. = | Ara 2\
! X I
Arq Ary Ary Arq
27 28
AI'1
i
Arq
g
= X -
15 A A Ary Ar1)\ N /J\Aq
30 31 ; 32 33
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pol ynmeri ze the polynerizabl e, anorphous matrix-formng material after
transfer to a 10 receptor. Exanples of suitable materials include triglycidyl
tri phenyl et hane (43), triglycidyl isocyanurate (44), tetranethoxynethyl

gl ycouril (45), tris-1,3,5-(p- trinethoxysilyl phenyl)benzene (46), and
tris(p-trinmethoxysilyl propyl phenyl)aniine (47). 15 43 (MeO3Sl- v v
"Si(OWe)3 46 NJ_ N H3CO rOCH, O-N--O 7 0O0=<x>=0 N NH CQ LOCH, 44 45
Si (Owve), (Me0)3SIX 47 For exanple, agr, anorphous matrix-form ng conpound w th
two or nore hydroxyl noieties coul gxpe pol yneri zed using
tris-1,3,5-(p-trinethoxysilylphenyl Ybgnzene or 20
tris(p-trimethoxysilylpropyl phenyl)am ne as a crosslinker. Unless otherw se
i-ndi cated, the term"al kyl" includeg™goth strai ght-ébai ned, branched, and
cyclic al kyl groups and includes horfiNuRsubstit ut d substituted aIkyI
groups. Unl ess otherw se indicate Al kyl aro rare typically Cl-C20.
Exanpl es 23 of "alkyl" as used h e|n i nck,ude, Kt e not limted to,

met hyl , ethyl, n-propyl, n- butyl, n- pentyl i sobutyl', and isopropyl, and the
i ke. 35

5  Each Ar; and Ar, is independently a substituted or unsubstituted aryl or heteroaryl,
including, for example, substituted or unsubstituted phenyl, pyridine, pyrole, furan,

thiophene, or one of the following structures:
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Unl ess otherw se indi.cated, the term "al kyl ene" includes both

strai ght-chai ned, branched, and cyclic dival ent hydrocarbon radicals and

i ncl udes both unsubstituted and 5 substituted al kenyl ene groups. Unl ess

ot herwi se indicated, the al kyl ene groups are typically Cl-C20. Exanples of
"al kyl ene"” as used herein include, but are not limted to, nethylene,

et hyl ene, propyl ene, butylene, and isopropylene, and the like. , Unless

ot herwi se indicated, the term"al kenyl" includes both straight-chai ned,
branched, and cycli¢ nonoval ent hydrocagﬁ? di cal sRpay ,one or norg!double
bonds to and incKgdds both ung .tituF stost i fut Bdal kenyl grQups.

Unl ess ot herwi se_inAdl cat ed, the~& kenyl" gidups are typ|c§¥ly C2- C20. Exanpl es
of "al kenyl ene"(asy used herein jinclude, but are not limted to, ethenyl,
propenyl, and the’Ifeke. Unl ess*ipt’herwi se indicated, the term "al kenyl ene"

i ncl udes both straight- chai "MNoranched, and cyclic dival ent hydrocarbon
radi cal s have one or nore doybpe 15 bonds and includes both unsubstituted
and substituted al kenyl ene gr%&ps. Unl ess otherw se indicated, the al ylene
groups are typically C2-C20. anpl es of "al kenyl ene” as used herein

i nclude, but are not limted to, ethene-|,2-diyl, propene- 1,3-diyl, and the
l'ike. Unl ess MR, W8 R,ii8 ﬂid@gérﬁfénﬂy PEF e1LBr, BLYH, -08] 8k, b1 RAQ¥AVENT
unsaturated 20 aromatic carbocyclic radicals having one'td fifteen rings,

such as phenyluomalkylpflegnegikylallerxynalkenyd] dkéxis eching, vy slkyb-GEOHs EaclpRe g/l or

R s e e
2- hydr oxyphemikh 33-A0D008 Iﬁﬁwénde%ﬂ??r,] fesgsymRMRgaﬂPR_heThé Kyl BRI essl

otherw se indicated, the term"ar refers to dival ent unsaturated 25 ‘
aromat i ¢ car hetsyearykpartidncef aytedthesg substituents ¢antheeubstitnigd or snathstgitgsheny| ene,

or nmultiple used i ngs., su as _napht hyl ene or..ant | ene r, cojmi nati ons
Cher eof  ExampitEs 10 oSl JrcAte-CagmIane MipERsorfiERRab e HEER m 1 ca
to, benzene- lsyBstHhtlts (1RgIEREsUbsiBuekts ¥hn bOBRZEBAR 2 off ofk ¥ more of the R,

napht hal ene- 1, 8-diyl, anthracene-1,4-diyl, and the |like. Unless otherw se

i ndi cat ed, t Isubstisrents pan g differant fioaf each oflierk.uncti onal groups 30 containing a
monoval enj, 11 ve- -t Gy ey Sl ARG 50 dfuablel S b St e ©

compounds include, for example, structures 37-42:

Ra~_-R3
Arr«/j}}?r, Ar1Ar1 a X1§1—©—Ar1 Ar1’C/\X5\Ar2
37 38 39 40

Q 0 Q o]

3

Ar: . N-Ar  AnX; . Xo—Ary
pea e 8y a8,
41 42

Each Ar; and Ar; is independently a substituted or unsubstituted aryl or heteroaryl, n is

15

an integer in the range of 1 to 6, and each R; is independently H, F, Cl, Br, I, -SH, -OH,
alkyl, aryl, heteroaryl, fluoroalkyl, fluoroalkylalkoxy, alkenyl, alkoxy, amino, or alkyl-
20 COOH. Each Rj isindependently H, F, Cl, Br, I, alkyl, fluoroalkyl, alkoxy, aryl,
amino, cyano, or nitro. Each X, X, and X; are independently O, S, Se, NR3, BR3, or
PR3. The alkyl, aryl, and heteroaryl portions of any of these substituents can be
substituted or unsubstituted. Each Ry, Ry, Rs, X, X, and X, can be the same as or
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nore heteroatons independently selected fromS, 0, or N. Such a heteroaryl
ring may be optionally fused to one or nore of another heterocyclic ring(s),
het eroaryl ring(s), 24 aryl.ring(s), cycloatkenyl ring(s), or cycloal kyl
rings, Exanples of "hcteroaryl"” used herein include, but are not limted to,
furyl, thiophenyl, pyrrolyl, imdazolyl, pyrazolyl, triazolyl, tetrazolyl,
thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl,
pyridinyl, pyj i AN EAZ inyl, 5
paTi At | PAGHOAE B Y B B XL, 0 s oSN U Y

ot herwi se i ndiroat et mdré ef the RNstibgitesmasan erdiffercat Ebm daoh biheE) i onal groups
containing a divalent five--to, seven--nenbered aromatic ring radical wth one

or nore het er oat o °Ph
heteroarylenqn&hggbﬁﬁ%ﬁ
ete

het er ocyclic ring(s
ring(s),

include, but are not limte

oxadi azol e- 2,159t Bm?pr the fgnmtlonuoa’dhaéimoal@usnmﬂw The gopsliker iachidas
pofyrxénzaﬂ hak

I ne-

1, 3-t hi azol e-

pyridine-2,5 |yI yrim

rpoar
gr aymkndl Kte cms@gﬁker yeyidtecasbarilp €bred @:amnbtymeus tsetk, bueslss does

w&m&lmlqegx carcheipelded wihtiss pdymegrizableggeaiphous

g%glﬁoﬁail a%o Sﬂf?ﬁ&i}:ﬁ?ﬁ%%& ?%O?]S 8{1/% oa%%g%%ll

to, furan-2,5-diyl, thiophene-2, 4-di

éwy¢1 3, 4-

gé‘s t%aﬁcaﬂp% u%:vﬁhﬂgﬁs%gﬁgﬂ'éﬁableh%n?wg I ke. 15

Sui t abl e subsﬁattme‘amngmbn@ubﬁds tIntse@heahibysﬂm@ltégyﬂeamesshakﬁambces@dryei Iyl ene,

aryl, arylene
limted to,

eteroaryl

Fokyperizedh Rp@lmsméh RBETDBATAELYP

o, d e”?“fﬁ’a& Kbl T el

oups |nclude but are not
pawag nperial ghlerransfer to a

85 e e g B, 12

hous

and heteroarylene

mat ri x- f or m ngglyaidet 1sﬁbyaihq1%e(mt) taﬁarhahexﬁnsthplsglymiuna@ﬂ:)rmenS BSt(p-to form or

does not form.,a stabl

st or age condﬁ’f‘%’”&ﬁ@x)@ﬁ@? é.’ﬁﬁ’?“ze{“ﬁ

t have a substanti al

mat eri al doe%

expect ed storage conditions.
anbThous matri x-form Dg nate

conpati ble or soluble in a
substantial ly phaseO

15

(MeO);8I

der the ect erating and
thB}eéhO"y%l ﬁ)gle%ﬁgﬁnppg( form ng
propen3|ty to polynerlze under the

In addition, preferably, the polyntilzable,

jal and liplit emtting material are 25

common sol vent or solvents and do not

allin

bl

0
0
Y\ M H3CO OCH
Ao ¥ T
\‘/) 0=<N N
Y Moo~ “OCH,
44 45

SI(O Me);,

Si{OMe)s

/©/\/\Si(OMe)3
N

.9

SitOMe)s (MeO);S!

46 47

For example, an amorphous matrix-forming compound with two or more hydroxyl

moieties could be polymerized using tris-1,3,5-(p-trimethoxysilylphenyl)benzene or

20

tris(p-trimethoxysilylpropylphenyl)amine as a crosslinker.

Unless otherwise indicated, the term “alkyl” includes both straight-chained,

branched, and cyclic alkyl groups and includes both unsubstituted and substituted alkyl

groups. Unless otherwise indicated, the alkyl groups are typically C1-C20. Examples
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separate during solution coating and, nore preferably, do not phase separate
upon renoval of the solvent(s). In general, when the anorphous matrix is
formed, the threshold for reducing cohesion in an anorphous matri x/LEP (or
other light emtting material) blend is the 30 point at which the LEP
beconmes the discontinuous phase (if there are two observabl e phases) or the
point in which the LEP chains are dissolved by the anorphous matrix (if
there is a single phase), Cenerally, the total amount of light emtting

pol ynmer or obh&alkb ak usgdt heseintingIndg, vt arembotlinéted to, maetbyl kéuyl, 50pmpybaof t he

solids of a ¢oatin osition..and can 4 .% 25 w.% or less of the
solids. Typi ﬁaﬁ%ﬁ’f'g?’ﬁglmaﬁllé’ WIWEW@,E@%G ﬁ%% pol ymeri zabl e, anorphous
matri x-form ng nmatg{legloth@widedRdicaellthe RemMRgNERY” if@udes both b@diEhtedHatdedNg
pol ymer or polyners) is at least 1: 1 and typically is in the range of 1:

to 5 100: 1. brmgbedlang cyela diyslenthysrodagn radicals and arrledgsitosh nysubstitnedsnd?: 1
or 3: 1 of nuore,. ar sui.table for_ .thermal t.ranste | ications. J.n sone
enbodi ment s, SURECREE HENL A EBup SRR ABerit s PR Al PR Db PR eE o

i ncl udes a hehfcdly €1-€2b! FxalpRRTOkMkyIERECSd @ed hbrei® BiFtudef bithes RoihiRed ment s,
a hole or el'ectron transport layer isS formed using the pol ynerizabl e,

amor phous mata, imethehewtiyheneppropyleak, mitylane ant csoprapyddnet fvad thediker i al and
coated with or co d onto a light .emtting,laygr. containing the sa

colymer i zabl o ansms ottt Ty v Sl infiRokheh Spehr R, &
gradi ent of bighte®hl byl MBAGVAE hadcRBoh BIdIRNs BvedRAT hdre AodBN Hotls

| ayers with different concentrations of light emtting naterial to achieve a
desired pe of eh@inchivles bhdrunshbstiteind find suhstinvetballenyd grdims. Balless otlzamwise usef ul

15 in creating,.suc truct ures by sequenti-al transferring, each f th
Favers. tn a5 SbEhY e PN P Yy BRARUBRRE "gRichehhs b,
mat eri al s t ohafeii RRide] hiftarendt 1G8HAT &, cfentl pRIPREVE and fiRr1i@xanpl e, stacked
red, green, and blue pixels with interveni ng el ectrodes between each pi xel .

| f the pol yneri zaBindessatharpirsisdigeied, the tesmmafkgniviene’ ingludes bathtstaight! e or 20
el eotron 7 angaLt yIBLRER At chbiSaRalS: ARRLEARYEhRal 10k U5 Br Rk Eadiie
15  bonds and includes both unsubstituted and substituted alkenylene groups. Unless
otherwise indicated, the alkylene groups are typically C2-C20. Examples of
"alkenylene" as used herein include, but are not limited to, ethene-1,2-diyl, propene-
1,3-diyl, and the like.
Untless otherwise indicated, the term "aryl" refers to monovalent unsaturated
20  aromatic carbocyclic radicals having one to fifteen rings, such as phenyl or bipheynyl,
or multiple fused rings, such as naphthyl or anthryl, or combinations thereof. Examples
of aryl as used herein include, but are not limited to, phenyl, 2-naphthyl, 1-naphthyl,
biphenyl, 2—hydr0xyphényl, 2-aminophenyl, 2-methoxyphenyl and the like.
Unless otherwise indicated, the term "arylene” refers to divalent unsaturated
25  aromatic carbocyclic radicals having one to fifteen rings, such as phenylene, or multiple
fused rings, such as naphthylene or anthrylene, or combinations thereof. Examples of
"arylene" as used herein include, but are not limited to, benzene- 1,2-diyl, benzene-1,3-
diyl, benzene-1,4-diyl, naphthalene-1,8-diyl, anthracene-1,4-diyl, and the like.
Unless otherwise indicated, the term "heteroaryl” refers to functional groups
30  containing a monovalent five--to seven--membered aromatic ring radical with one or

more heteroatoms independently selected from S, O, or N. Such a heteroaryl ring may

be optionally fused to one or more of another heterocyclic ring(s), heteroaryl ring(s),
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material as partof the coating conposition. QGther materials that can be

I ncluded in the coating conposition include, for exanple, snmall nolecule
dopants (e.g. triplet emtters); inert polynmers; thermal initiators;
photoinitiators; coating aids, surfactants; particulate material to, for
exanpl e, reduce cohesion; dispersants; stabilizers; and 25 photosensitizers.
In sonme enbodi nents, the polynerizable, anorphous matrix-formng nmaterial 1is

also a li ght t ﬁﬂgﬂ‘[ﬂ? S ' t hat
the materials andé(g)5 r@%aﬁ%%ﬂ congG |02§288e e g?e 3“%53\%?&%%15 slllgs(r%dby t he
light emtti ﬂgrelrmicﬂemdeabuu ars hetlimdtéd td;l&:pbﬂ)iﬁﬁfei@hbbfﬁol}&,m@dml}& pyrazolyl,

mat ri x-form ng terial. For 3a exanp yneri zabl e, amorphous

matri x- f or mi Ag® ylepqtrgpo%yhlg@lglaBwoyldﬁoxa@ﬁﬁyi,thg@lamlyh1th1p¢fa:§q11§1 bl ue regi on

of the spectr m;gm
sel ected whi ¢ m{ﬁgf ?kﬁflﬁg’?f@ga gr@rﬁﬂ?’é ns dl]?yl 1 ﬁ C#Jflqojg&l
Sel ecti on5carbehﬁoﬁmﬁelfbxﬁﬁthldphénﬁ;(mﬂblﬁ,anﬂﬁlﬁlaﬂe@nand$1IﬁBl)e of m)l ecul ar ener gy
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anor phous natrix f d, usi ng theplyrrerlzable . anor usmarleormng
mat eri al . FOPPE‘?‘&*H“EM ge edatommsé@@rﬁg?é@m%@het%w&ke PHQ(SS) P3| TR, B
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Applicati on gﬂ% s | nc S’géﬁ%(ﬁ?%?e?a%&g%(# ﬁxhﬁpfegs'?)? a%%%rg??@%naeyg?edor

el ectron to theedis pmludel hyteare aot lamhai tog Harage2, i}dl)dluhidphgnd-z,y,aﬁylbyjdd, sposing a
hol e transport teri r.on tranady:i)rt mat er i n_the pol i/m:,‘l’l zabl e,

anor phous matorARt @@Fﬁ#ély?rﬂaf 1azqiges APt aFRlE r%(‘lilé’éﬂ?b 41ed- usi ng,

for exanple, gy dﬁé194 ain% Heg 1;54?—@ s 11 %I%-Fﬁﬁéi%% can be
particularly ﬁég?ﬁ? 1for c |ng or 'E}fs uctezill%gboyrlrerlc rrglterials to
produce a Iayqetnqlmeﬁﬁ—dm,randdhehk@e strength 15 than the polyner itself.

15 Suitable substituents for substituted alkyl, alkylene, alkenyl, alkenylene, aryl,

arylene, heteroaryl, and heteroarylene groups include, but are not limited to, alkyl,
alkylene, alkoxy, aryl, arylene, heteroaryl, heteroarylene, alkenyl, alkenylene, amino, F,
Cl, Br, 1, -OH, -SH, cyano, nitro, -COOH, and -COO-alkyl.
Preferably, the polymerizable, amorphous matrix-forming material does not
20  have a substantial propensity to form or does not form a stable, crystalline phase under
the expected operating and storage conditions. Preferably, the polymerizable,
amorphous matrix-forming material does not have a substantial propensity to
polymerize under the expected storage conditions. In addition, preferably, the
polymerizahle, amorphous matrix-forming material and light emitting material are
25  compatible or soluble in a common solvent or solvents and do not substantially phase
separate during solution coating and, more preferably, do not phase separate upon
removal of the solvent(s).
In general, when the amorphous matrix is formed, the threshold for reducing
cohesion in an amorphous matrix/LEP (or other light emitting material) blend is the
30  point at which the LEP becomes the discontinuous phase (if there are two observable
phases) or the point in which the LEP chains are dissolved by the amorphous matrix (if

there is a single phase). Generally, the total amount of light emitting polymer or other
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A variety of light emitting materials including LEP and SM1ight emtters can
be used. The light emtters include, for exanple, fluorescent and '
phosphorescent naterials. Exanples of classes of suitable LEP materials

i ncl ude pol y(phenyl enevi nyl ene)s (PPVs), poly-para-phenyl enes (PPPs),

pol yfl uorenes (PFs), 20 other LEP materials now known or |ater devel oped, and
co-polynmers or blends thereof. Suitable LEPs can also be nolecularly doped,
di spersed with fluorescent dyes or other PL materials, blended with active
or non-act i vdightemitiiag syoldiudesrmadons thin 3@ wi.Veobihe solds ofct doatingraompésatien and
the |ike. Exanmpl es, of, . .sui | e LEP terjals.are, desgribed.in, Kraft, et al.,
Angew.  Chem e bR 40V B5t o PRSI s ToRRRAY. e Gl e D01
5,708, 130; 5, i 4 ' . i : i ; 641,
and B, 169, THa P s (e g Aot (o)

mat eri al s ar digésautting pohamerpoipglyerersrig alieast drl avdgapicakdy & ihitke rapgeofil :drto

material s _that .can, be used in di spl a and.deyi ce S Itter materials,
char ge tr‘ian?&&k-%&%@ﬁiya{%{“& a 8?J%§ﬁsaﬁ¥it3@m#]?€¥iqa§@éf§r?g‘.ﬁ.r?orfoargontroI
the emtted cQiiw} (Of the@nAAmeR: bpkaRekt | ayers, and the like. Commonly used
SM materials include netal chelate conpounds, such as

tri s(8-hydroxyqui riolsome)erabadiinentsy thapymesinabld), Axhorpheys3natrix-forming material
met hyl phenyl ).- N, N - di phenyl benzi dine (TPD). O SM materi al re disclosed
o P or” i iieiidel ATols @ pleion JanspbGHe) Inaph Of 155e SHRpdegrS 3

Japanese Lai i i 10 ! P -
6, 030, 715, 6ﬁlf%‘%g%&%ﬁhS@%ﬁ%ﬁ@%@%&%ﬁﬁﬁ%&? BRI i on

Nos. WD 00/ 18Binganatetizlnr a doamponemt aféhatmaiérial anp cested Withwbcoged 0665 light
(cyclonetal lated.iridiumconpounds and. 5 others), and WO 98/55561. Referring
bk Lo guraming Jaghr B Re W St i el Shoutit Rat IORe il ot o
120 can be any subgtsopietonsbidibhts, 4 SadichlofdRht eRitARE ntht&ii 8n BORIrhedbiyons.

For exanple, substrate 120 can conprise glass, cleaf plastic, or other
sui tabl e natdspositing yevenaltlayare withsldfferanti cantgntrations pllight emitbing inedtertiad td | ght .

Substrate 120 can also. be 1Q.0 ue to.visible J.igh f.or anpl e, st ai nl ess
steel, cryst APIHE 2LCPFE ,o%ﬂ)%rlg-ﬂ:stﬁa%%#an 28 meJ[hogs HesctiBld SAGTRaE be usei%i

15 increating such structures by sequentially transferring each of the layers. In addition,

layers can be formed using different light emitting materials to achieve different colors
or to produce, for example, stacked red, green, and blue bixels with intervening
electrodes between each pixel.

If the polymerizable, amorphous matrix-forming material is not a hole or

20  electron transport material, it can be desirable to include a hole or electron transport
material as part bf the coating composition. Other materials that can be included in the
coating composition include, for example, small molecule dopants (e.g. triplet
emitters); inert polymers; thermal initiators; photoinitiators; coating aids, surfactants;
particulate material to, for example, reduce cohesion; dispersants; stabilizers; and

25  photosensitizers.

In some embodiments, the polymerizable, amorphous matrix-forming material
is also a light emitting molecule. In these embodiments, it is preferred that the
materials and operating conditions be selected to favor emission by the light emitting
material instead of the polymerizable, amorphous matrix-forming material. For

30  example, the polymerizable, amorphous matrix-forming material may be capable of
emitting light in the blue region of the spectrum. In this instance, a light emitting
polymer could be selected which emits in the red or green regions of the spectrum.
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the |ike. Because sone materials in OEL devices can be particularly
susceptible to damage due to exposure to oxygen or water, substrate 120
preferably provides an adequate enviromental barrier, or is supplied with
one or nore |ayers, coatings, or |amnates that provi de an adequate
environnmental barrier. 15 Substrate 120 can al so include any nunber of
devices or components suitable in OEL devices and displays such as -
transi stor ar e r I rs,
wive pi ates. ST ars Ot Bl Snk B Rlel B gD of it eng B ABLRET B
bl ack mat ri x,andab&bamigkp aﬁmeaﬁditeﬁalsuhfsommstamﬁssﬂ:emgﬁt ¢rhittihg etenieboreorel | y,
one or nore electrodes wl| tglgﬁcoat ed dep05|ted patterned or otherw se

di sposed on 26 TaeESPPRPReTESOf thedighterpiting matenpbinedss PRIMEerAshs metetiegihat s of

t he CEL devi e, %I% transm ssive
Substrate 12%&%&&%}%&?&&%50@&%&?0%{1 ﬁé%%gtgg\’%r o%t%?nﬁem tting, the
el ectrodesor el ectlt udﬁbetémgnne@thadelsmsaw aiveeedietidieothebtian dipht ddidtind t he

em ssive material.( e pref substantially transparent to |jight, for
exanpl e tran Préﬂﬁ C% Peidispess 1%5@@@%%@8%@1%@%48}&& @mpplyﬁiwawé (17O
or any of a n B%Hﬁ V, 0 can
be any el ement co %{Hg??g% gﬁﬁ?ﬁaﬁetﬁ?g sul t% &m?%ét orseﬂ&ﬁﬁ%}_ di spl ay
or device 10®natEm1 mamh@pse&lmrmmpolyﬁﬁnm aencaphduShamgfbreninghesteriddvi ce 100
is a backlight. One or rmre |zeﬁ;)s or other elenents can be  provided

bet ween t he é@ylmmex estlﬁé Rt 1 le §nsPeglaysior lkeE0omn 30

absor bi ng,or tfa‘ﬁgém H&e%h&idtﬂa rla eﬁb%%ﬁdﬁ%&h%%‘ﬁble Mﬂﬁﬁo@%‘t&%lloo I's

itself an infor n d| ay, el enent € one or nore o
pol ari zers, mekcpbamessporttmam:hahanhé pqumnnzabéé lagetrpleis qwettik fgrsyingnt i - smudge

coatings, pro ectlo scree s, 28 hbrightn nhanc ment filns ot her
optical conp %@%" dlé%?“%& é?? uﬁ‘é\gi ’g’egxmBPlet?'Pé/qf%% Or gani c

el ectronic d%t&ﬁaﬁs ﬁ@i&hﬁb@hmenﬁlf}ﬁ“tﬁicﬁné @4n hé ﬁélﬁc@lﬁi‘l?ﬁk&ﬁl foRBoRRiciRgSr at
| east in part by selective thermal transfer of light emtting material froma

thermal 5 tr aesiconddimgpadymetic metegiatids prasbice edemr withdawst ecitesive Foengtixanpl e,
light em Et | Han the polymer itself.

A variety of light emitting materials including LEP and SM light emitters can
be used. The light emitters include, for example, fluorescent and phosphorescent
materials. Examples of classes of suitable LEP materials include
poly(phenylenevinylene)s (PPVs), poly-para-phenylenes (PPPs), polyfluorenes (PFs),

20  other LEP materials now known or later developed, and co-polymers or blends thereof.
Suitable LEPs can also be molecularly doped, dispersed with fluorescent dyes or other
PL materials, blended with active or non-active materials, dispersed with active or non-
active materials, and the like. Examples of suitable LEP materials are described in
Kraft, et al., Angew. Chem. Int. Ed., 37, 402-428 (1998); U1.S. Patent Nos. 5,621,131;

25 5,708,130; 5,728,801; 5,840,217; 5,869,350; 5,900,327, 5,929,194; 6,132,641; and
6,169,163; and PCT Patent Application Publication No. 99/40655.

SM materials are generally non-polymer organic or organometallic molecular
materials that can be used in OEL displays and devices as emitter materials, charge
transport materials, as dopants in emitter layers (e.g., to control the emitted coler) or

30  charge transport layers, and the like. Commonly used SM materials include metal
chelate compounds, such as tris(8-hydroxyquinoline) aluminum (AlQ), and N,N'-bis(3-
methylphenyl)-N,N'-diphenylbenzidine (TPD). Other SM materials are disclosed in,
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pol yni er displays and |anps can be nmade coating an LEP and a pol yneri zabl e,
anor phous matrix-formng material on a donor sheet and then sel ectively
transferring the LEP |l ayer alone or along with other device |ayers or
materials to the display substrate. 10 Selective thermal transfer of |ayers
containing light emtting materials for organic electronic devices can be
performed using a thermal transfer donor. Figure 2 shows an exanple of a
thermal transfer donor 200 suitable for use in the present invention. Donor
el ement 200 ifocéxmigde,sC.Hasthes, i atl.y Baerodid, Synp.oktS, d{a9S)teateaay &nid Qféh an
optional light-to-heat conversjo r (LTHC_ | ayer 14, an tignal

ilr[:terl ayer % aﬂ%ﬁ%ﬁﬂ“&"t?’@r@sff%%};’%gr Pgth?S?ﬁ&cﬁﬁébsﬁﬁe@@%pgﬁéﬁgs are
described in | bt i [ . I r S can
al 50 be. preodir Doty O Ra AR ANR T FREAR N, 100y (BB Lan kel

di scl osed i n lidhthaniBainmetdNosmplexe«? WIG DO/ 70622 & yokmetalfat &P B o3 cofapddd sSShid,

6, 221, 543; 6, 214,520;_6,194,119; 6,114,088; 5,998, 085; 5,725,989; 5,710,097,
5, 695, 9079 ar‘i’@laﬁ)@@@ W@,%%éﬂ-n co-assigned U.S. Patent 20 Application

0o/ 473, 124 001451981 megbrbIFREE LI B Inrbd 10 B B sy R R e
of the presefubstraten20 om beams sibseatersgaable foradEL idabiee ahd displiyngpli¢didas.or

other materials, can be selectively transferred fromthe transf | ayer of a
donor sheet t8T§XaERlsptbEtralgHL0 can EOMYrIRH BassngleprRlastica s plber M&@gfe of the

donor el enmen - el : Y ' t nor
element. 111 t&éaﬁ%iﬁ@/g?@ @}et %S&%ﬁﬁlﬁﬁgpgﬁﬁa@égﬁiﬁ g'eslé%sﬁgﬁpy eat edﬂ%y
i rradiatiling tobequiotoorisibledighntfonestampleaigimess steat]icapstailing diitor; aolybdliads or bed by

| i ght-to-heat_ converter material djsposed . in the donor, often in_a separate
LTHC | ayer, il R e Balrsals k Aegeescauds paptiraly FropocRiinle e

exposed to i ' | atd Hostyr hy O e
Feceptor . or B B R I e e el s,

i ncl udi ng vi siequatd emghtonmentdl barreed, arasiswiplied withrone drrrasriedbyers, castirggsj an, f or
exanple froma | aser Iar%, or géher such rad'glti.on source. Ot her selective
heating met hddaglss thatezoyde aaa ,qugifcquggmagﬁltﬁb F189

15 Substrate 120 can also include any number of devices or components suitable in

OEL devices and displays such as fransistor arrays and other electronic devices; color
filters, polarizers, wave plates, diffusers, and other optical devices; insulators, barrier
ribs, black matrix, mask work and other such components; and the like. Generally, one
or more electrodes will be coated, deposited, patterned, or otherwise disposed on

20  substrate 120 before forming the remaining layer or layers of the OEL device or
devices of the device layer 110. When a light transmissive substrate 120 is used and
the OEL device or devices are bottom emitting, the electrode or electrodes that are
disposed between the substrate 120 and the emissive material(s) are preferably
substantially transparent to light, for example iransparent conductive electrodes such as

25  indium tin oxide (ITO) or any of a number of other transparent conductive oxides.

Element 130 can be any element or combination of elements suitable for use

with OEL display or device 100. For example, element 130 can be an LCD module
when device 100 is a backlight. One or more polarizers or other elements can be
provided between the LCD module and the backlight device 100, for instance an

30  absorbing or reflective clean-up polarizer. Alternatively, when device 100 is itself an
information display, element 130 can include one or more of polarizers, wave plates,

touch panels, antireflective coatings, anti-smudge coatings, projection screens,
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thermal print head or using a thermal hot stanp (e.g., a patterned thernal

hot stanp such as a heated silicone stanp that has a relief pattern that can
be used to selectively heat a donor). Material fromthe thermal transfer

| ayer can be selectively transferred to a receptor in this manner to

| magewi se formpatterns of the transferred material on the 5 receptor. In
many i nstances, thermal transfer using light from for exanple, a |anp or

laser, to patbiifitcsCer@ROISert HAnE QP thet 8Pt AP IRUHAY 8O M oB AR Beerfke t he
accuracy and precision that ran often be achieved. The size and shape of the

transferred pgavicemotéiegike. a line, circle, square, or other shape) can be

controll ed by, for,exanple. selgectin he. size.qf .the.|ight. bea th
exposur e pattern ST ENEHEGREE B riciiine G ord b e R By RS a6 nt act
with the donet lakefipart®fy sklRetiveiheihAlSnebr 6ot eRdfting ReRérial Tiven b Hamsher red
pattern can also be controlled by irradiating the donor el ement through a

mask. As frentiaosfetidonorishest imp dpsitediredspind substiaten drorissampleglightentiiing( pat t er ned
or otberw se),can also be.used to,selectively h t he donor . el enment

directly, th@%gﬂn? d?sﬁzatytsé”ﬂflg\lﬁrggs EP s IpEe g0 tén%%l} ﬁﬁ%ﬁgdf‘}ﬁ)o %eqztagﬁsf er layer.
I'n such casesm uls ingHHix £OmMIAA maldrial 6N AOAGH shEBH ithdn dd[bciib@lgdﬁﬂ@femﬁigeﬂ I'S
optional. Therna rint heads or other heating elenents nma e particularly

suited for milk REP laxse plone v klong stithpikar slerise dgyerrarapatatialp o theslisplast t er ni ng
el enent s mhosegﬁéﬁgenent need not be precisely controlled. Transfer |ayers
can al so be fF érred fromdonor sheets w thout selectively transferring

the transfer |ayerSeldctiive eheamipl itansfer bf RigSis@bnladiifg ligdrentifidgOfaRgiakfop donor
20 substrate that, in essence, acts as a tenporary |iner that can_be rel eased

after the tr &faFui clpeianic deviessiienbe perferancd usEigepiisrmal isaslentenort Fguwali y with
the applicat 'sﬂ&v?éel} Beo19k fa'ﬁ{e?r%'ﬁ#ﬁﬁaisfe’?’ﬁg 0T e 5160 B Sp§95eﬁf
, can e use 0] an er ayer, or a

| am nati on trans [ ranster the entire tr

| arge porti ofinwdagio®0Donboelementr2006pd10des aliuee buigerarf210har optionabesicilagarsf er can
vary depending on the type of selective 25 heating enpl oyed, .the type of
irradi ation Pi2uaeeptiopalightde-heatconpsgen layee (e UHE 1ayer) 2kh, an optienad fpferlayer
properti o] ' I I Laks i - 1 ransfer
Cayer. 115 orbbui R el 2. RN of AR ol o Phne HEA SR uEmfl AL P <.
and the |ikéhe dédussioh thiit $bllavgs. tOthbelabasan bigo bayrdsheo Braniplaandbeaitabfener al | y

oceurs via Orcllgnors or layers of donors are disclosed in U.S. Pat. Nos. 6,242,152; 6,228,555;
6,228,543; 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; and 5,693,446, and in co-assigned U.S. Patent

20  Application Serial Nos. 09/853,062; 09/844,695; 09/844,100; 09/662,980; 09/662,845;
09/473,114; 09/451,984; 09/931,598; 10/004,706; and 10/183,717.

In processes of the present invention, emissive organic materials, including

LEPs or other materials, can be selectively transferred from the transfer layer of a
donor sheet to a receptor substrate by placing the transfer layer of the donor element

25  adjacent to the receptor and selectively heating the donor element. Illustratively, the
donor element can be selectively heated by irradiating the donor element with imaging
radiation that can be absorbed by light-to-heat converter material disposed in the donor,
often in a separate LTHC layer, and converted into heat. In these cases, the donor can
be exposed to imaging radiation through the donor substrate, through the receptor, or

30 both. The radiation can include one or more wavelengths, including visible light,

infrared radiation, or ultraviolet radiation, for example from a laser, lamp, or other such

radiation source. Other selective heating methods can also be used, such as vsing a
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or nore nechaxdsns, one or nore of which may be enphasi zed or de-enphasi zed
30 during selective transfer depending on inmagi ng conditions, donor
constructions, and so forth. One nechanismof thermal transfer includes
thermal nelt-stick transfer whereby |localized heating at the interface
between the thermal transfer |ayer and the rest of the 30 donor el enent can
| oner the adhesion of the thermal transfer layer to the donor in selected

| ocations. Selected portions of the thermal transfer |ayer can adhere to the

recept or nor ¢hé&rhiad pghiyhdall @ ubidgtahRerdan@ot Sanp (@f., whetterhbethdanarhatlsammnt i s
renmoved, the selected cE)Qr_tions of the transfer layer remain _on the receptor.
Anot her mech&Aflas sheated silicons stamp et Bes 3 elilipriterinBlahean e wsedrie pelectifiedy eby

| ocal i zed heat.| | r, of f
of the donor %tgll‘l{e]%%%?)?)'?ﬁ[gr @%gﬁhﬁrtggﬁe%ﬁa% aSEéer Frg e1§%1§qlé({t%%m§{%qshegye% to

receptor. Yet recspidrdn thieeimnesioiafagéhize f@in patenss effthé trahsfeiesd matepial omtlieon
whereby material dispersed in die transfer, |ayer_can be sublimted by heat
gener at ed i nTeGfITo AR maBy dpsiances, Ahgsaiad fransier usinedighi fromydereramnle s lampoin
condense on - Qr . r ' '

modes that i Roras PaRATRIY pf P UFRE an bR RN ARCAORAIN S8 pLtRY e

sel ective heptédigowthat caloofen Bhadievedn The size a8dl shiape o Usetrdrzéertadpusitar (eqd.,
materials froma transfer layer to receptor surface. A variety of .
radi at i on- citiifiengirdesasa, ebethereshape)sanbe enirolirdton fogsample. selectingheog

techni ques ( Sigiaf tﬁéﬂ%ﬁg{e%}; {Me%&g&u?e ﬁ@geﬁupf &Eg&hpﬂgﬁg,gﬂe @by BPicciss (e.g.,

15 xenon fl ash |l anps 5er are drgi I maglr ng techni ques,

i nfi-aredy vibshtl@ntagterithlthie dotiodkkedet,| sy Batialspdithd datloasheet uThE tansf&ued abl e
| asers include, for exanple i gh power. (~! 100 mAND si_ngl e node, | aser
o y Irraghding

h
di odes, fi bepﬂtte@pqaaglﬂ%tseépnﬁpﬂ B itBaidonss efsserns Birpuets? Bagk aser s
(€.g., Nd:YAG and %ﬂgﬁ%%d'-ﬁﬁfe?mﬁf‘ﬁ}ﬁﬁ%fd o YR he%Bﬁ?éleﬁa%H* &%ﬁé’m‘é’ﬂ%' y from

for exanple, a.few ths of m'croseconds to ens o croseconds or
nore, and | as¢terivisgpomesiscbauixe toRelebidvel ahg the domor tlemeakingdtly, thepddbgut 0.0 1
to about 5 J/cn? or, nore._ O her radi ttijon squr.ces %d L rradi atipn conditions

can be sui t aBPECHAYES THASCCHRARPTEOMA thhiTaRsder loyra- dRfsh Gaf Lghtirbedict i on,
the transfelohaufd mfbE i the dddr HRAPIsQptibRA FREmIADFint halR o? bthe ekt "

such factors,
elements may be particularly suited for making lower resolution patterns of material or

for patterning elements whose placement need not be precisely controlled.
Transfer layers can also be transferred from donor sheets without selectively
transferring the transfer layer. For example, a transfer layer can be formed on a donor
20  substrate that, in essence, acts as a temporary liner that can be released after the transfer
layer is contacted to a receptor substrate, typically with the application of heat or
pressure. Such a method, referred to as lamination transfer, can be used to transfer the
entire transfer layer, or a large portion thereof, to the receptor.
The mode of thermal mass transfer can vary depending on the type of selective
25  heating employed, the type of irradiation if used to expose the donor, the type of
materials and properties of the optional LTHC layer, the type of materials in the
transfer layer, the overall construction of the donor, the type of receptor substrate, and
the like. Without wishing to be bound by any theory, transfer generally occurs via one
or more mechanisms, one or more of which may be emphasized or de-emphasized
30  during selective transfer depending on imaging conditions, donor constructions, and so
forth. One mechanism of thermal transfer includes thermal melt-stick transfer whercby

localized heating at the interface between the thermal transfer layer and the rest of the
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VJli-.n hivh spot placem -nm accuracy is desired (e.g., Wen patterni

vp. I PMP.ntg 25 for high information content displays and ot her such
applications) over |large substrate areas, a |laser can be particularly useful
as the radiation source. Laser sources are also conpatible with both |arge

rigid substrates (e.g., I rnx 1 mx 1. 1 nun glass) and continuous or
sheeted fil msubstrates (e.g., 100 ~Lrn thi ck poI yi m de sheets). During
i magi ng, the LieSREEL Telel t’FB:fs kL 30
receptor (as dni%%gﬁtletyplp mﬂwm trdg cas%fL or t Ferd t gctpfhg\lgotlr;&al?llsfer

mechani sns) aelecteddockbions. sbﬂeeuedpamohseoﬁﬁmdhﬂnmbn'ensfcrslamccenhdhnn tdher ecept or
(as can be the case for ietél vezgti? gnsfer cbanlﬁ tertal subl i mati on
transfer necHEFRPSOFOTE SRREY O SP éﬂ%,eé‘é e”%? HBFS IGHONE can be
used to hold 4 he, lgétg@f)%ﬁlr&ﬁFBf it tlt)aﬂtsfefrﬁ E’rrﬁ &?H]e%%egtc;rh% Riddhanisd] SO

i nstances, a MRSk can aced between t onor et an e receptor.
Such a mask cufmhéamai &mfatbtlneludes aiﬂattme&rmsfer oihetcby lomtiegt hﬂatmgfcmebe usmlnsf er

If a light- t eat converter resent in th radl
source can t HOMIHROTHOBYO Weesbbret oL et of gPmgthy Qlwétee BB ni ng
radi ation al}ﬁé&%ﬁﬁrtbwhfh gﬁ@ ré&g%?“%?aﬁcﬁﬁé}'lﬂ&hﬁﬁs& ofﬂS’érHiai ﬁéﬂéfeﬂﬁclﬁ&esag?' 09

exposure through a nask form i nagew se transfer or pattem ng
transfer | ayenblimetion Membsrmmatem;dielﬂﬁpeltsed il‘hﬂ!lemEBDEfPI ayer cSnghecsablnymatedéﬂydre’aEd

portions of the t nsf ransfer e, recept or 1Q wit hout

P st or r | ng ESGHIEBA IREN el It"ﬁté%?fft‘gf: sHElEREs BRI SRS red:
such as qghe tﬁ@%éc@;%k ThE ﬁfésé}}t%véﬁtloﬁl }ﬁ%‘és tra]i?ﬁr Hfo%é@ﬁﬁ?m@fudte lBRe BPL | onal
interlayer may ellrninate or reduce t ans er material froman LTHC

| ayer to the mmceqftﬂmse(and otledumehainsnmwhcmhy seleative heatamgqiférdwrpberettcmnb@f t he
transfer layer refer condj t ons t he adhesi on of the
optional int étSngtgé autgﬁ)gtar%ér‘lf%e? n?ﬁgéorgraé?ﬁné Ay} Id5CPY SHHAES on of t he
interlayer to the Aranshesfh@Y®dn-ehiing mﬁééswbe%&a foheat dGHAS SRS, o
reflective, or absorptive to inmaging radiation, and can be used to attenuate

or ot her Wi s e avslogrtethniquss (egeexprdsuiathyivgh amaabkhthiiginpoweted fight seuraes K®ggh t he
g(r)n(r); di atPon- )g:gglg ash Fa%)%ragﬁlfa{s%rss) Ial% usgﬁtl dtgo O&lgltal magn%qglh%l&u%s "iH gr%g ther mal
visible, and ultraviolet lasers are particularly useful. Suitable lasers include, for
example, high power (= 100 mW) single mode laser diodes, fiber-coupled laser diodes,
and diode-pumped solid state lasers (e.g., Nd:YAG and Nd:YLF). Laser exposure
dwell times can vary widely from, for example, a few hundredths of microseconds to
20 tens of microseconds or more, and laser fluences can be in the range from, for example,
about 0.01 to about 5 J/cm® or more. Other radiation sources and irradiation conditions
can be suitable based on, among other things, the donor element construction, the
transfer layer material, the mode of thermal mass transfer, and other such factors.
When high spot place

ment accuracy is desired (e.g., when patterning elements

25  for high information content displays and other such applications) over large substrate
areas, a laser can be particularly useful as the radiation source. Laser sources are also
compatible with both large rigid substrates (e.g., 1 m x 1 m x 1.1 mm glass) and
continuous or sheeted film substrates (e.g., 100 pm thick polyimide sheets).

During imaging, the donor sheet can be brought into intimate contact with a

30 receptor (as might typically be the case for thermal melt-stick transfer mechanisms) or

the donor sheet can be spaced some distance from the receptor (as can be the case for

ablative transfer mechanisms or material sublimation transfer mechanisms). In at least
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damage to the transfer |layer during imaging. Multiple interlayers can be
present. 20 Large donor sheets can be used, including donor sheets that have
|l ength and w dth dinensions of a nmeter or nore. In operation, a |aser can be
rastered or otherwi se noved across the | arge donor sheet, the |aser being
selectively operated to illumnate portions of the donor sheet according to
a desired pattern. Alternatively, the |laser nmay be stationary and the donor
sheet or receptor substrate noved beneath the laser. 25 In sone instances, it

nmay be necessefié insl@sdes AeSurddr FROIVRAMNYRBE ubQl RHYIE tHel RInbY shddb i nMagr nore
di fferent donor sheets to formelectronic devices on a receptor. For

exanmpl e, nul tcoptast Withdle resonten sinsemenastprgesetimiagk ¢andiailacad; hefweapthie deron ayer s

or separate gtack f_laverscfromdi.fferent dongr eets. .Mt ] . stacks
Ohn arbar ot shéAREA Y rcoBEF. sidilay (RN SRR of PEfichiagl Bh ihd A¥ET0®

el ement. For Jfieatphder. af EQi@t-ﬁﬂhédt 268Refet mlabyrRl istieseat inbiBe ldaﬁ@f_f, rﬁﬁ:ﬁidﬂe_
co-transferred froma single donor. As another exanple, a sem conductive

pol ymer ahd aausicesihen heaised tehent Bee LBHE layesf(er other layehs) £ontaimipg eadihor |

Mul tiple donag s t.s_can_al so be used to.forms [ in 32 the
sare |ayer orridendian e Mipithire, G 5 BYRRRE SR BT cach
have a transhak) ky&foriDiFRpe®ifrastdeDr g i go‘ﬂheeﬁﬂﬂsfdr el fithinf fiRrd@Abr ol or
(for exanple, red, green, and blue) can be used to form sub- pi xel OEL

devi ces for aheefitp theoteeeptopol ari zed |ight enmitting el ectronic display. As

anot her exanpl e, conduct iv r senkgaonductiyve polymer. c bg patterned
via thermal transfe®¥f ms%ﬁcge‘gg?fgllpfls% Itrc?ﬂgt rgayelg%rfsé@{lf@lér%ﬁoe&'ﬁéceijr?oénsf er
of emi ssiye |wayiRfus ﬁﬁﬁﬁ%rﬁ@%_i?ﬁﬁ@ﬁ{t oft10M8 of HRMARE lajeds bOMAdanl shead, biich Af OEL
devices in a display. As still another exanple, l|ayers for _ organic

transi stors dhpopiéonshinterlaystobl TEE] layern Videttivesened ot tha aptienal sntedayes mraycal | y

ranster par CUAIRG chretie e P oyt frog) LB BRERKRIELATT T2

col or filter seh@distbidnliaYes @ansGdipdddfortidn aNhp tiahsfeAMOES  Prefeedtily,afdeet ayers,
and the like. Mterials fromseparate donor sheets can be transferred
adj acent to duiemg aeadidionsl the adhesioneafdhe eptiansl narlayariodbe Ml THeldverss grepdent i ons

of ad] acqpt qﬁgﬂ & 2dh&ion of the interlayer to the transfer layer, The interlayer can be
transmissive, reflective, or absorptive to imaging radiation, and can be used to attenuate
or otherwise control the level of imaging radiation transmitted through the donor or to
manage temperatures in the donor, for example to reduce thermal or radiation-based
damage to the transfer layer during imaging. Multiple interlayers can be present.

20 Large donor sheets can be used, including donor sheets that have length and
width dimensions of a meter or more. In operation, a laser can be rastered or otherwise
moved across the large donor sheet, the laser being selectively operated to illuminate
portions of the donor sheet according to a desired pattern. Alternatively, the laser may
be stationary and the donor sheet or receptor substrate moved beneath the laser.

25 In some instances, it may be necessary, desirable, or convenient to sequentially
use two or more different donor sheets to form electronic devices on a receptor. For
example, multiple layer devices can be formed by transferring separate layers or
separate stacks of layers from different donor sheets. Multilayer stacks can also be
transferred as a single transfer unit from a single donor element. For example, a hole

30 transport layer and a LEP layer can be co-transferred from a single donor. As another
example, a semiconductive polymer and an emissive layer can be co-fransferred from a

single donor. Multiple donor sheets can also be used to form separate components in
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different portions of the same device. Alternatively, materials from

sepal -ate donor 15 sheets can be transferred directly on top of, or in
partial overlying registration with, other layers or materials previously
patterned onto the receptor by thermal transfer or some other nethod (e.g.,
phot ol i t hogr aphy, deposition through a shadow mask, etc.). A variety of other
conbi nati ons of two or nore donor sheets can be used to forma device, each

donor sheet f,orm ne ok _nore poktions of the vice. 1t wll be 20

inder st 00d. t Hik Aafttar it be SeF s for Saugl g€ ot Banors alfiersaiogf e
recept or, mayrahsfer la@en@anprisind9LBP @hpdble PBérhitidyg A fepeht taldk Efop E0ESS, red,

I ncl udi ng photolithographic processes, inké%%#irocesses, and vari ous ot her

printing or StEsR, Buklyehsasdeysed to okt GR su RELodraigey fersetlloolorewl y

devel oped. Refem ou,.back 1o Fi s 24 ri er f onor sheet 200
T e e POEREY PR e R iRl 35?%3@¥§X§%§5%%%§n%%ﬁw film One
sui t abl e §ypeefifcop@ictivipolyrhdrPah He Patidhy@®sin@herhial Hindf@ i@ af®i6norpol yet hyl ene
t erepht hal ate %PET or polyethylene naphthalate (PEN) filins. However, other
films with sigliavwaddnt sedgstive hermebiparsiar @ emissivel lavarn §om 1§ QrmaeTs wiles denors f
light at a p i th..or.sugficient hani 3 rinal
stability prggp%rr{% %e@ F"I%gg%g%@i@%g&gh&% neyég#ﬁyb&sasﬁﬁ;aﬁp Ieg‘%dl"(]: %?’a}%gaﬁé %’2 used.

The donor subgdahit teansidiordlcal BapittciEtEL Y RIdclNE Gfermhltrdrsfdr of eletitablly Bétiver m
coatings can be _forned thereon. The donor substrate is also typically
sel ected frofigeRicappigralsi(prentedor athifollaw edhesalestive thermabir ansder pattemEgnt nor e

| ayers of.th r R ' e 1 '
under | ayfé9 bg?g\ggﬁm{%gﬂ gﬁ%rgs{lﬂr) f'?’gel ae%g?eg# %%&P 8({)1581};\%1;&](@:%16#1 Igéeilvgis;dgggt %ﬁa\lr sul ate
t he substr at eahspom lngat, denpdatadrd, and the 1ikEHC | ayer during imagi ng. The

typi cal thickness_of the donor substrate ranges from0.025 to 0.15 5 mm
preferably 0.05 t dMaeralgionpsaparaieyfononshaets caprbertransivaied adlasents BEEF at es maybe

used | The myRidSheopSatadfy (PRI ULiGLS Saan ghtLenel ad acen

under| ayer can be sel ec e ween nor “substrate
and t he different portions of the same device. Alternatively, materials from separate donor

15 sheets can be transferred directly on top of, or in partial overlying registration with,
other layers or materials previously patterned onto the receptor by thermal transfer or
some other method (e.g., photolithography, deposition through a shadow mask, etc.). A
variety of other combinations of two or more donor sheets can be used to form a
device, each donor sheet forming one or more portions of the device. It will be

20  understood that other portions of these devices, or other devices on the receptor, may be
formed in whole or in part by any suitable process including photolithographic
processes, ink jet processes, and various other printing or mask-based processes,
whether conventionally used or newly developed.

Referring back to Figure 2, various layers of the donor sheet 200 will now be

25  described.

The donor substrate 210 can be a polymer film. One suitable type of polymer
film is a polyester film, for example, polyethylene terephthalate (PET) or polyethylene
naphthalate (PEN) films. However, other films with sufficient optical properties,
including high transmission of light at a particular wavelength, or sufficient mechanical

30  and thermal stability properties, depending on the particular application, can be used.
The donor substrate, in at least some instances, is flat so that uniform coatings can be

formed thereon. The donor substrate is also typically selected from materials that
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under| ayer, to control heat transport between the substrate and the

underl ayer, to 10 control imaging radiation transport to the LTHC | ayer, to
reduce i magi ng defects and the like. An optional primng |layer can be used
to increase uniformty during the coating of subsequent |ayers onto the
substrate and al so increase the bonding strength between the donor substrate
and adj acent |ayers. An optional underlayer 212 maybe coated or otherw se

di sposed between a 15 donor substrate and the LTHC | ayer, for exanple to

control heat réhai splyvaesnite heatimpdfneak o8 thyeheofltiéEohdry lowkiiet,n@ | magi ng or
to provide nmechanical stability to the _donor_elenent for storage, handling,

donor pr oces siepggibed pelav dhagiclusionssiaagmaerlayen betawsen thnsbsirato apd apdd Het hods

of providing I ' ' - ' P

Aopl 1 cat i on- SiRee BE bRy e REIhE SR AR LR RCa ) Be PRICTYer ¢ ¢ oy

i mpart desi r elhrifg ¢lhaging alThe typite tsknesp b OMedohessiubetrite @aries done ) SAB 1 0.150r
exanpl e, the underl ayer can include materials that exhibit_a |Iow product of
speci fi c heatm@nprefapklyidy0y to. Gl mm,adthpngh thicksr oxthirnes idengr ybstraes maKbe nal
conductivitylﬁgﬁative to the donor substrate. Such an underl ayer may be used
to increase hedt flowto the transfer |ayer, for exanple to inprove the

i magi ng sensi ti vi tFhe @atefiblstibel @aban theldsnow BalstlatyR1d diBdptdhsadisaehtide
materials for their nechani calcb%ropert ies or for adhesion between the

substrat e andngpasererm besgleniedate inmaerd adjierion hefvaenphaodansr subtals K thet ween
the suUbStYal §dfayehGothifol BFhaltBr bERHE ddlsdrERfe A WL LARMAD. fhe
ransferred image. an examnpl e, n sonme cases an underlayer can

e used

that 30 neducestrelintiginp radiatisn tahawiathoNTHC laggaraicdatt BlagineddfddtCandyer ,
for exanple, that mght otherw se occur during, inaging of the donor nedia.
This can redibelikheAnpptipnal psimipglayeeedn b used te insreask RREPHHE Byring hasf err ed

portions of tcggtitﬁi{ﬁf'ﬂbgéqr‘#e%lg ers loﬁtoﬁilg' Sﬁbsﬁétecagl[ﬁea?m ig?l\@géleeﬁle 'bénﬁﬁﬁé g&%}gﬂl

desi rabl e to enpl®y unde s that pronote east sone egr
separ ati on bélevwesn the damengbsttareisd sijidenplaiyemgi ng, for exanple to produce an

AT AP betveen | oy S tional underlayer2 | Fmey b coated bt otherwise dispesed betwaena o 2

15  donor substrate and the LTHC layer, for example to control heat flow between the
substrate and the LTHC layer during imaging or to provide mechanical stability to the
donor element for storage, handling, donor processing, or imaging. Examples of
suitable underlayers and methods of providing underlayers are disclosed in co-assigned
U.S. Patent Application Ser No. 09/743,114.

20 The underlayer can include materials that impart desired mechanical or thermal
properties to the donor element. For example, the underlayer can include materials that
exhibit a low product of specific heat and density (e.g., specific heat x density) or low
thermal conductivity relative to the donor substrate. Such an underlayer may be used to
increase heat flow to the transfer layer, for example to improve the imaging sensitivity

25  of the donor.

The underlayer may also include materials for their mechanical properties or for
adhesion between the substrate and the LTHC. Using an underlayer that improves
adhesion between the substrate and the LTHC layer may result in less distortion in the
transferred image. As an example, in some cases an underlayer can be used that

30  reduces or eliminates delamination or separation of the LTHC layer, for example, that
might otherwise occur during imaging of the donor media. This can reduce the amount

of physical distortion exhibited by transferred portions of the transfer layer. In other

34



function. Separation during inmaging nmay al so provide a channel for the

rel ease of 5 gases that nay be generated by heating of the LTHC | ayer during
i magi ng. Providing such a channel nay lead to fewer imagi ng defects. The
under| ayer may be substantially transparent at the imagi ng wavel ength, or

may al so be at least partially absorptive or reflective of inmaging radiation.
Attenuation or reflection of imaging radiation by the underlayer may be used

LTHC L ayer 2 iR g BERF B AR e o BREI g SRR 4 B BB e Barl hllE 0% 0
coupl e i rradidagreo bf sdpaigionibetwednite adenglayehediringlieginptifor dxam@Ie toreddicabl y

I ncl udes a radi ati on absorber that absorbs incident radiation (e.g., |aser
light) and c@&h@Eraep bgtwecadayeradyine imaging thatenipseyideathermal wenlgtng nto heat to

enabl e trans 5 ?mpi& [ e ﬂ%ﬁ

receptor. Gefrl?gl{rCt ¢ emr%%t I'a i&% dt%:ﬁég}ﬁ ‘E?ﬁg"t‘&% %p yrgfre(‘)1S tbsor b | i ght
in the infraned ﬂaa\tlnsaybcbeegenefatéd By lvatiap of theddl0da ek dlifigg @heghs.OPRYIdAE C
spectrum and convert the absorbed radiation into heat. The radiation

absor ber (s) &% 2 gioael Mgy ied ke {evepdBrging defeclst the sel ected imaging
di at di
\r/v:vla?elng?h 81[ Orke'ﬂ%a“%?% Ué?HJ g%?%ﬁg\%t%\lﬁaﬂg ra%a%&%t@@ﬂ%éﬁ{a&gﬁzw%&l@ 5or °hi gher.

Opti cal densiniay aio tee Atdyat pﬁ:&aﬂj’lﬂaﬁhﬁmelﬂweﬂ@hue obfmigdirg tadgmiont Matepbatim 10)

of the ratio of _the intensity of ght transmtted thrqough the |ayer to the
intensity of orrfzﬁwtl%efwn&w ﬂElHBbD’é%Fn cRAWTARRORE BIsddP 5antToldieat i al can he

uni form y,di mxlazggg& he LTHC 25 |ayer or can be non-honogeneously
distri bu%{ed %E:gersr exanpl &, ag{n escribed in co- assigned U S. Patent
Application Ser. [Nefertiff4gdinddPigunoD-a0rMigenans 214 EhiCbe dohuded ic dondreheted t o

control tenperature profiles in dongr elenents. This can give rise tqQ donor
sheets that RA{hE RrassPHTENERsRpledradiation energwpingo thelonprsheet (B kTHEet ween

the int e“degagte{)ﬁ{ﬁ‘agér Hﬁélﬁ?ésrhsra&‘ﬁﬂoﬁﬁ %’%erttﬁrﬁ%gcﬁ'ﬁs ﬁ%icfegf i agloﬁg rcr‘uiésélbl N

radi ati on ab erlas can 1nc for exa I'sible
dyes, ul traviigh®tandyesverisnt teastecpatiies of fhl uworidesdt eaidlatd)}ﬂsto hmudto enable tra:nsfer
radiati on Po| ?trhlezt:{‘ ngfer layer from the donor sheet to the receptor.

Generally, the radiation absorber(s) in the LTHC layer absorb light in the
infrared, visible, or ultraviolet regions of the electromagnetic spectrurn and convert the
absorbed radiation into heat. The radiation absorber(s) are typically highly absorptive
of the selected imaging radiation, providing an LTHC layer with an optical density at

20  the wavelength of the imaging radiation in the range of about 0.2 to 3 or higher.
Optical density of a layer is the absolute value of the logarithm (base 10) of the ratio of
the intensity of light transmitted through the layer to the intensity of light incident on
the layer.

Radiation absorber material can be uniformly disposed throughout the LTHC

25  layer or can be non-homogeneously distributed. For example, as described in co-
assigned U.S. Patent Application Ser. No. 09/474,002, non-homogeneous LTHC layers
can be used to control temperature profiles in donor elements. This can give rise to
donor sheets that have improved transfer properties (e.g., better fidelity between the
intended transfer patterns and actual transfer patterns).

30 Suitable radiation absorbing materials can include, for example, dyes (e.g.,

visible dyes, ultraviolet dyes, infrared dyes, fluorescent dyes, and radiation-polarizing

dyes), pigments, metals, metal compounds, metal films, and other suitable absorbing
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dyes), pignents, netals, netal conpounds, netal filnms, and other suitable
absorbing 35 materials. Exanples of suitable radiation absorbers includes
carbon bl ack, inetal oxides, and netal sulfides. One exanple of a suitable
LTHC | ayer can include a pignent, such as carbon bl ack, and a binder, such
as an organi c polymer. Another suitable LTHC |layer includes netal or

netal /nmetal oxide forned as a thin film for 5 exanple, black al um num (i.e.,
a partially oxidized alum num having a bl ack visual appearance). Metallic
and met al compdemals.f Examspleayf butablermdidtiby absochars nebrles sarbbn blesk, metal exanpl e,

iSing & bi nadrEhra el FATRe U Shreld L aePid TRl Sal e tRe | ayer s

can al so be fprA@d, Hikh @9 ERibBh BthckWhdd bifBECslchHs dhdYeisc SOphaF.NARGLSt M | ar or
10 dissinilar materials, For exanple, an LTHC | ayer ¢an be forned by vapor

deposi ting a suitalile LTEelayerf inbludekmatal ot meial/oveesl oxidedatedyag atkin Gbni fai ns
b bl ack di ' . bi nder. f itahle f . di ati
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bi nder mat er 'agfnearéﬁqeﬁtl\dc?ﬁﬁé axR:ﬁﬁkta@b&Mngh@%hfserﬂa}'f Be forired ?Hggcgg@&,%ubﬁ| :

Wien di spersed particulate radiation absorbers are used, icle size
can be, at | eadbr exengpepsputistizgaebevapbative depositmmorParidadate gnafingayndyebeabout |

~t | ess., Suitable dyes include.t dyes. that absorb | IR regi
of Tt he spect oA g BE R A A Rl U S e PERRRet oL ERE RS O
sol ubi lity i Ran aRE be TR 1Y ddrhbinind th or st STHG faybisbRtaidh R SOl vent

as well as the wavel ength range of 20 absorption. Pigmentary nmaterials may
al so be u8ed dissimitar mateiials.afer exasnple @dndiThA layeb sar betoamedthbymabersdapbsiting vabl e

i akel i ¢ ni Qe of BB e SrmahF Borinuptelins AR MACaREERER 16 024
and 5, 351, 61%ipndaddi tional Iy, black azo pignments based on copper or 25
chrornium conpl exes of, for exanple, pyrazol one yellow, dianisidine red, and
ni ckel azo yel | olPysasulieble f@fusk as raseatparabsorpergrie atlsT HE taygr swylhe pussedl in
'ncluding, f %rartﬁ:)l(l?aqg%o%n, dissolved in a binder material, or at least partially dispersed in a
15  binder material. When dispersed particulate radiation absorbers are used, the particle
size can be, at least in some instances, about 10 wm or less, and may be about 1 pun or
less. Suitable dyes include those dyes that absorb in the IR region of the spectrum. A
specific dye may be chosen based on factors such as, solubility in, and compatibility
with, a specific binder or coating solvent, as well as the wavelength range of
20  absorption.
Pigmentary materials may also be used in the LTHC layer as radiation
absorbers. Examples of suitable pigments include carbon black and graphite, as well as
phthalocyanines, nickel dithiolenes, and other pigments described in U.S. Pat. Nos.
5,166,024 and 5,351,617. Additionally, black azo pigments based on copper or
25  chromium complexes of, for example, pyrazolone yellow, dianisidine red, and nickel
azo yellow can be useful. Inorganic pigments can also be used, including, for example,
oxides and sulfides of metals such as alurmninum, bismuth, tin, indium, zinc, titanium,
chromium, molybdenum, tungsten, cobalt, iridium, nickel, palladium, platinum, copper,
silver, gold, zirconiumn, iron, lead, and tellurium. Metal borides, carbides, nitrides,

30  carbonitrides, bronze-structured oxides, and oxides structurally related to the bronze

family (e.g., WO,9) may also be used.
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oxi des and sulfides of netals such as alum num bismuth, tin, indium zinc,
titanium chromum nol ybdenum tungsten, cobalt, iridiuni, nickel,
pal | adium platinm, copper; silver, gold, zirconium iron, |ead, and
tellurium Metal borides, carbides, nitrides, 30 carbonitrides,
bronze-structured oxides, and oxides structurally related to the bronze
famly (e.g., W2.9) may al so be used. 36 Metal radiation absorbers nay be

used, either in theform ' Sl | Ln U S
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enbodi ment s, samelipstamgsbdbe perfomsinge (hat trivaferprepartits ¢ri coptabpily)arfehe LTHE t he
range of 1% t cia)}e%. &tcig lﬂ'm%@ﬁ’ t%l’at P ¥hee];1%cr)l?lgét}/c’ res%h?n:;[yolm%%o e lela&hné%}o}llo the L’?HC
‘ layer to the donor substrate. In one embodiment, the binder includes 25 to 50 wt.%
(excluding the solvent when calculating weight percent) thermoplastic resin, and,
preferably, 30 to 45 wt.% thermoplastic resin, although lower amounts of thermoplastic
resin may be used (e.g., 1 to 15 wt.%). The thermoplastic resin is typically chosen to

20  be compatible (i.e., form a one-phase combination) with the other materials of the
binder. In at least some embodiments, a thermoplastic resin that has a solubility
parameter in the range of 9 to 13 (cal/em®)"?, preferably, 9.5 to 12 (cal/em®)'?, is
chosen for the binder. Examples of suitable thermoplastic resins include polyacrylics,
styrene-acrylic polymers and resins, and polyvinyl butyral.

25 Conventional coating aids, such as surfactants and dispersing agents, may be
added to facilitate the coating process. The LTHC layer may be coated onto the donor
substrate using a variety of coating methods known in the art. A polymeric or organic
LTHC layer can be coated, in at least some instances, to a thickness of 0.05 pm to 20
pm, preferably, 0.5 pm to 10 um, and, more preferably, 1 pm to 7 pm. An inorganic

30 LTHC layer can be coated, in at least some inétances, to a thickness in the range of

0.0005 to 10 pm, and preferably, 0.001 to 1 pm.
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chosen for the binder. Exanples of suitable thernoplastic resins include

pol yacrylics, styrene acrylic polyners and resins, and pol yvinyl butvral. 25
Conventional coating aids, such as surfactants and di spersing agents, may be
added to facilitate the coating process. The LTHC | ayer nmay be coated onto
the donor substrate using a variety of coating nethods known in the art. A
polymeric or organic LTHC | ayer can be coated, in at |east sone instances,
to a thickness of 0.05 gmto 20 m preferably, 0.5 mto 10 m and, nore
preferably, 1 m tBeferpmg again tonBiggeer, anptibfidiintedyyar 2d amiyebedispasad betwean
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mat erials. Sui'table thernpset terials 1includé resins that m
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limted to, crossl.inked or cro i nka cr Iate rretha Iates
olvecter o, SRRt huRO S o et S8t as DRt S

15 include both thermoset and thermoplastic materials. Suitable thermoset materials
include resins that may be crosslinked by heat, radiation, or chemical treatment
including, but not limited to, crosslinked or crosslinkable polyacrylates,
polymethacrylates, polyesters, epoxies, and polyurethanes. The thermoset materials
may be coated onto the LTHC layer as, for example, thermoplastic precursors and

20  subsequently crosslinked to form a crosslinked interlayer.

Suitable thermoplastic materials include, for example, polyacrylates,
polymethacrylates, polystyrenes, polyurethanes, polysulfones, polyesters, and
polyimides. These thermoplastic organic materials may be applied via conventional
coating techniques (for example, solvent coating, spray coating, or extrusion coating).

25  Typically, the glass transition temperature (T,) of thermoplastic materials suitable for
use in the interlayer is 25 °C or greater, preferably 50 °C or greater. In some
embodiments, the interlayer includes a thermoplastic material that has a T, greater than
any temperature attained in the transfer layer during imaging. The interlayer may be
either transmissive, absorbing, reflective, or some combination thereof, at the imaging

30 radiation wavelength.

Inorganic materials suitable as interlayer materials include, for example, metals,

metal oxides, metal sulfides, and inorganic carbon coatings, including those materials
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may be coated onto the LTHC | ayer as, for exanple, thernoplastic precursors
and 20 subsequently crosslinked to forma crosslinked interlayer. Suitable
thernoplastic materials include, for exanple, polyacrylates,

pol ynmet hacryl at es, pol ystyrenes, polyurethanes, polysulfones, polyesters, and
pol yi m des. These thernoplastic organic materials may be applied via
conventional coating techniques (for exanple, solvent coating, spray
coating, or ’ :,qpﬁ | t
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materials can be transferred. exanpl e, ‘the interlayer” can act as a
thermal di f f aséxtetlayer ovrytalssl retuﬂemtlelmemitp]aselcamemmlnrchee&mi@reldenaﬁmai t he

I nterlayer and the.,tr fer vet the te eat Ined in
the LTHC | ayer . THHE R0=Yaravniai sty pelhfng R Ragft 2bofiifhess.
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wavelength of the imaging radiation, and the duration of exposure of the donor sheet to

C

imaging radiation. For polymer interlayers, the thickness of the interlayer typically is
in the range of 0.05 pm to 10 pm. For inorganic interlayers (e.g., metal or metal
compound interlayers), the thickness of the interlayer typically is in the range of 0.005
20 pmto 10 pm.
Referring again to Figure 2, a thermal transfer layer 218 is included in donor
sheet 200. Transfer layer 218 can include any suitable material or materials, disposed
in one or more layers, alone or in combination with other materials. Transfer layer 218
is capable of being selectively transferred as a unit or in portions by any suitable
25  transfer mechanism when the donor element is exposed to direct heating or to imaging
radiation that can be absorbed by light-to-heat converter material and converted into
heat.
The present invention contemplates a transfer layer that includes a light
emitting, charge transporting; charge blocking, or semiconducting material disposed in
30  apolymerizable, amorphous matrix-forming material that forms an amorphous matrix
as part of the transfer layer. The present invention contemplates a transfer layer that

includes a LEP or other light emitting molecules as the light emitting material. One
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depend on factors such as, for exanple, the material of the interlayer, the
material and 15 properties of the LTHC | ayer, the material and properties of
the transfer |ayer, the wavel ehgth of the inaging radiation, and the duration
of exposure of the donor sheet to inmaging radiation. For polyner

i nterlayers, the thickness of the interlayer typically is in the range of
0.05 jimto 10 pm For inorganic interlayers (e.g., nmetal or nmetal conpound
interlayers), the thickness of the interlayer typically is in the range of
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transfer layer. The present invention contenplates a transfer |ayer_ that
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mat eri al 1@nt gmbAsholoRRrit.0 forman anorphous nmatrix containing the |ight
emtting material. In this nmethod, the Iqi}g'h emtting material and the

t
pol yneri zabl e, andhgiwsusfertayer serftbembaseleatively thermealy thasEresd fram thesanopy
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(e.g., swell or dissolve) any of the already existing |layers in the donor
sheet. The cébaet-ngheadditipral tigasfer layers can include a polymerizable, amorphous matrix-

15 forming material or some other materials. The receptor substrate may be any item
suitable for a particular application including, but not limited to, glass, transparent
films, reflective films, metals, semiconductors, and plastics. For example, receptor
substrates may be any type of substrate or display element suitable for display
applications. Receptor substrates suitable for use in displays such as liquid crystal

20  displays or emissive displays include rigid or flexible substrates that are substantially
transmissive to visible light. Examples of suitable rigid receptors include glass and
rigid plastic that are coated or patierned with indium tin oxide or are circuitized with
low temperature poly-silicon (LTPS) or other transistor structures, including organic
transistors. ‘

25 Suitable flexible substrates include substantially clear and transmissive polymer
films, reflective films, transflective films, polarizing films, multilayer optical films, and
the like. Flexible substrates can also be coated or patterned with electrode materials or
transistors, for example transistor arrays formed directly on the flexible substrate or
transferred to the flexible substrate after being formed on a temporary carrier substrate.

30  Suitable polymer substrates include polyester base (e.g., polyethylene terephthalate,
polyethylene naphthalate), polycarbonate resins, polyolefin resins, polyvinyl resins

(e.g., polyvinyl chloride, polyvinylidene chloride, polyvinyl acetals, etc.), cellulose
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optionally anneal ed and the sol vent evaporated to | eave a transfer |ayer
containing an 10 anorphous matrix. The transfer |ayer can then be
selectively thermally transferred fromthe donor elenment to a proximtely

| ocat ed receptor substrate. There can be, if desired, nore than one transfer
| ayer so that a nmultilayer construction is transferred using a single donor
sheet. The additional transfer |ayers can include a polynerizable, anorphous
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Adjacent devices may be separated, in contact, overlapping, etc., or different
combinations of these in more than one direction on the display substrate. For
example, a pattern of parallel striped transparent conductive anodes can be formed on
the substrate followed by a striped pattern of a hole transport material and a striped

20 repeating pattern of red, green, and blue light emitting LEP layers, followed by a
striped pattern of cathodes, the cathode stripes oriented perpendicular to the anode
stripes. Such a construction may be suitable for forming passive matrix displays. In
other embodiments, transparent conductive anode pads can be provided in a two-
dimensional pattern on the substrate and associated with addressing electronics such as

25  one or more transistors, capacitors, etc., such as are suitable for inaking active matrix
displays. Other layers, including the light emitting layer(s) can then be coated or
deposited as a single layer or can be patterned (e.g., parallel stripes, two-dimensional
pattern commensurate with the anodes, etc.) over the anodes or electronic devices.
Any other suitable construction is also contemplated by the present invention.

" 30 In one embodiment, display 300 can be a multiple color display. As such, it

may be desirable to position optional polarizer 330 between the light emitting devices

and a viewer, for example to enhance the contrast of the display. In exemplary
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substrate to protect the organic light emtting devices .and their el ectrodes
from5 exposure to undesired | evels of water, oxygen, and the |ike. Receptor
substrates can be pre-pattened with any one or nore of el ectrodes,

transi stors, capacitors, insulator ribs, spacers, color filters, black
matrix, hole transport |ayers, electron transport |ayers, and other elenents
~useful for electronic displays or other devices. 10 The present invention
contenpl ates polarized light emtting OEL di splays and devices. In one
enmbodi ment , @Bbodinpits gachvefithb devieess temitsdight. [Thestaramany idésplayawed  adj acent

Shows. an. CELIGTER s aeis o SD Ve P s Ters e jon et ab F a3 §hfe”
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4 .
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be provided in a two- dinens | pattern on the substrate and associ at ed
wi t h addttesslamgpse Feotxaopiewhegeh eagssts waterialris prodded yndieanarstamp apasfet, or s,

etc., such as are.sujtahle for. npki active .matrix ..displ.ays..Q her |ayers,
nei Udi gt nERgHoE B Fiy g Bracfle @i pruRE sk Holfe P sRerTeh ae. o
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pattern comrensurate With the anodes, etc.) over the anodes of electronic
devi ces.  Angmisherlagars palitdreet by bsenioducsd thamal sransfem aedrpinabledoby mléplsr esent

I nvention. 30 | %nF enbodi nent, display 300 can be a multiple color display.
As such, it elr?ﬁ{}o o ESETFAR™PS 0 position optional polarizer 330 between the

light emgting devisgefesolution OEL displays can include emissive layers. Constructions can
include bare or circuitized substrates, anodes, cathodes, hole transport layers, electron
transport layers, hole injection layers, electron injection layers, emissive layers, color
changing layers, and other layers and materials suitable in OEL devices. Constructions
can also include polarizers, diffusers, light guides, lenses, light control films,

20  brightness enhiancement films, and the like. Applications include graphic indicator
lamps (e.g., icons); segmented alphanumeric displays (e.g., appliance time indicators),
small monochrome passive or active matrix displays; small monochrome passive or
active matrix displays plus graphic indicator lamps as part of an integrated display
(e.g., cell phone displays); large area pixel display tiles (e.g., a plurality of modules, or

25 tiles, each having a relatively small number of pixels), such as may be suitable for
outdoor display used; and security display applications.

High resolution OEL displays can include emissive layers. Constructions can
include bare or circnitized substrates, anodes, cathodes, hole fransport layers, electron
transport layers, hole injection layers, electron injection layers, emissive layers, color

30 changing layers, and other layers and materials suitable in OEL devices. Constructions
can also include polarizers, diffusers, light guides, lenses, light control films,

brightness enhancement films, and the like. Applications include active or passive
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and a viewer, for exanple to enhance the contrast of the display. In

exenpl ary 41 enbodi nents, each of the devices 310 emts |light. There are many
di spl ays and devices constructions covered by the general construction
illustrated in Figure 3. Sonme of those constructions are discussed as

foll ows. CEL backlights can include em ssive |ayers. Constructions can
include bare or 5 circuitized substrates, anodes, cathodes, hole transport

layers, el ecthomixthARsHOr br hﬁmn& dlsﬂmlseadtme%@ bh@mvel Iﬁx@s{%numl;@@% sPflliRI&Ct i on
| ayers, emissive |ayers, color changing layers, and other |ayers and
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| ayers patterned by | aser induced ther er; and tunabl e col or
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i ncl ude em sstve layers. nstructions can 1ncludé bare or circuitized
substrates, agode ¥, hol e transport |ayers, electron transport
| ayers, hole i-<€i> ayers, electron injection |layers, em ssive |ayers,

col or changi ig M&yers, and other |ayers and materials suitable in CEL
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di spl ays plus graphic indicator |anps as pan of an integrated display (e.qg.,
cell phone displays); large area pixel display tiles (e.g., a plurality of
nmodul es, or 25 tiles each having a relatively small nunber of pixels), such

as may b-e SUiI*E)f:i:Rllm e2 OrSvnﬁlésgsoo r1 8" ﬁl%lll?(}/ 9ﬁsﬁu6re%f£vﬁ %Hél tn% di spl ay

appl i cations.
Br Q.D

o}
15
1-(7-bromo-9H-fluoren-2-yl)-ethanone is prepared by the reaction of
2-bromofluorene (available from Aldrich Chemical Company, Milwaukee, W1) with
acetic anhydride/AlCls/nitrobenzene according to Tsuno et al., Bull. Chem. Soc. I pn.,
51, 601-607 (1978).
20

Example 3: Synthesis of 1-(7-Bromo-9.9-dipropyl-9H-fluoren-2-vi)-ethanone

Br O.Q

o

Benzyltriethylammonium chloride (3.19g, 14 mmole, 0.077 eq) and 1-(7-
bromo-9H-fluoren-2-yl)-ethanone (52.26g, 182 mmole, 1 e¢q) are suspended in 178 mL
25  DMSO. 50% aqueous NaOH (80 mL) is added. 1-Bromopropane (59.88g, 437 mmole,

2.4eq) is then added in small portions. The reaction is stirred at room temperature for 2
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H gh resol ution CEL displays can include em ssive |layers. Constructions can

i nclude bare or circuitized substrates, anodes, cathodes, hole transport

| ayers, electron transport |layers, hole injection |layers, electron injection
| ayers, em ssive |layers, color 30 changing |ayers, and other |ayers and
materials suitable in CEL devices. Constructions can also include

pol ari zers, diffusers, |ight guides |l enses, light control films, brightness
enhancenent filns, and t he Eke. lications include active or passi ve 42

matrix mul ti ceouss before iins st@mecdrandu phanesus lyer i dheyr expasted watthethen. xIheul ti col or
or full color, rﬁﬂgﬁé’# @?Iﬁ% g&g& gagee@@s%h%? Plyafdl ﬁ%@k&les%ﬂ!&gﬁ%@ vér%a o&e‘r

| aser i nduced on devr ces anp of

icons on the & mcsyﬁ&tlmteﬁ)ﬂlte@éadeﬁ@@mmw drﬁhés@laa&tmaéluﬁ@ﬂmns 5 EXANPLES
Exanpl e 1: synt hesis of 1-(7-Met Boxy fl uoren-2-yi)-ethanone W

1- ( 7- Met hoxy- @hrgmaéwgr@hﬁd)on@tsﬂmogpé cplmpy tergave b (Bpreme- ek fipan v Hofluoren-2-

fl uoren- 2 10 1¥ rret h et her with acetyl chloride/Al1C13 according to

Kaj i gaeshl a?Fh Chem Soc. Jpn., 52, 3569-3572 (1979) or G ay et
al, J. Chen1Soc 1955 2686 2688. Exanple 2: Synthesis of

1- (7 br oro- 9H- f | uor en- 2 yI) ethanone 15 1-(7-bromo-9H fl uoren-2-yl)-ethanone
i s prepared bExample4savynthesineft i BiFxlene (avail able from Al drich
Chemni cal Conpgny, M vvaukee W) wi t h acetic anhydride/ A1C13/ nitrobenzene
according to TsuapQ &8 al., Bull. Chem Soc. Jpn., 51, 601-607 (1978). 20
Exanmpl e 3: Svn @‘“ Bf 1-(7- Br ope~9, 9- di propvl - 9H-f | uor en- 2- vl ) - et hanone
Benzyl tri et hyl anung#t » @ B@g 14 mmole, 0.077 eq) and 1-(7-

r

br ono- 9H- f | uor en- 2 2.26g, 182 mmle, 1 eq) are suspended in

178 nL P

10 A mixture of 1-(7-bromo-9,9-dipropyl-9H-fluoren-2-yl)-ethanone from
Example 3 (20g, 53.9 mmol) in 150 mL p-cymene and p-MeCsHsSO3H (0.3g) is

refluxed for 3 days in a Dean Stark apparatus to give compound A.

Example 5: Svynthesis of polvmerizable, amorphous matrix-forming compound 1

15

Compound 1 can be synthesized by a method similar to that described in W. A. Nugent
and R. J. MckKinney, J. Org. Chem., 50, 5370-5372 (1985). Tribromide A of Example
4 (1 mmole) and [bis(dimethylphosphino)ethane]nickel (II) chloride (0,03 mmol) in
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25 DMSO. 50% aqueous NaOH (80 nL) is added. 1-Bronopropane (59.88g, 437
nmmole, 2.4eq) is then added in snmall portions. The reaction is stirred at
roomtenperature for 2 43 hours before it is stopped and the aqueous |ayer is
then extracted with ether. The conbined ether |ayers are washed with water
five times and dried over Na2SO4. The organic layer is then filtered,
evaporated to dryness and the residue flash chronatographed on a silica-gel

colum to giv - (7= -9H- f.l.u - 2- I han anpl e
3 Synthest's S apCpiRERiR Rk Rt B B TP g s RbR AN SRR o

1- (7-brono- 9, @offi fetrpeidture HAffte tiiceadtionl i} c@hpridn# if §wonckdwhh @aB-sbR0ged 53. 9
nmml) in 150 nL p-cynene and p- McC6H4SC3H (0.3933 is refluxed for 3 days in a
Dean Stark ap¥dicas 6! sgilyieon: o Ape ovEfurs is exarsie e wih ethier andbtiepreduct is

pol yneri zabl e, .a J X-FQr compound 1 15 1 Conpound 1 can be
synt hesi zed b%/bt%fﬁ?ﬁ:%?ﬁ%&%gﬁ%taﬁgﬁof%a?ﬁ%. described in W A Nugent and R J.
MckKi nney,5 J. Org. Chem, 50, 5370-5372 (1985). Tribrom de A of Exanple 4 (1
mol e) and [ bi s(di met hyl phosphi no) et hane] ni ckel (11) chloride (0.03 nnnol) in
44 THE are trExamplef:Synthesis efpplvimerizatie. aremr 1S NEY M eHINPOYIHL |

THF) at room e re. After the reaction is conpleted, it is quenched
wi th hal f-sat hﬁrg%l e%glegess NHACL solution. The m xture is extracted with
ether and the prodAatazids conlpoandesh 8f syathesivadby atmahodiimilaetahhedescribddianpl e
6: Synthesis of polg/rr_eri zabl e, amprphous matrix-form n% condoound wi th azide
nmoi et i es P. A.S. Smith, C.D. Rowe and L.B. Bruner, J. Org. Chem., 34, 3430-3433 {1969).

10  Trbromide A of Example 4 (1 mmole) in ether (10 mL) is treated with magnesium

turning (4 mmole) at gentle reflux. After the reaction is completed, the reaction
mixture is added to a solution of p-toluene sulfonyl azide (3.3 mmole) in 10 mL of
ether at 0°C. Upon completion of the addition, tetrasodium pyrophosphate decahydrate ‘
(3 mmol) in water is added dropwise. After stirring overnight, the ether layer is

15  separated, dried over CaCl; and purified by eluting on alumina column with petroleum

ether. Evaporation of the petroleum ether gives the product.

Example 7: Synthesis of polymerizable., amorphous matrix-formine compound

with acetylene moieties

20
Tribromide A of Example 4 (30.0 mmol) 1s dissolved in diethylamine (250 ml)
under an atmosphere of argon. Copper iodide (50 mg) and
dichlorobis(triphenylphosphine)palladium (II) (400 mg) are added to the stirred
solution. Trimethylsilylacetylene (10.6 g, 108 mmol) is added and the mixture heated at
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An azi de conpound can. be synthesized by a nethod simlar.to that described in
P. A S Smth, CD Rowe and L.B. Bruner, J. Og. Chem, 34, 3430-3433
(1969). to Tribromde A of Exanple 4 (1 nunole) in ether (10 nmL) is treated
wi th magnesium turning (4 nrrnole) at gentle reflux. After the reaction is
conpleted, the reaction mxture is added to a solution of p-toluene sulfonyl
azide (3.3 rnnole) in 10 rnL of ether at O0C. Upon conpletion of the

addi tion, tetrasodi um pyrophosphate decahydrate (3 nunol) in water is added
dropwi se. Af t¥Csfor 7 hi. ngftenamotinglthe farhed erémpitdtapbdiethylahting bpamieed, dri ed

over CaCl2 and rifi ed. el at i.ng,on alum na,col ym wth role et her.
Exaporajti on yd?ﬁl’*gloﬁllé&r ﬁ&ﬁtﬁ’i‘?@?ﬁﬁ@ﬁd &WUWBWB&ﬂ@;CPw%@B@@a% a%’yn%‘?lﬁgsi s of
pol ymeri zabl eevaﬁ@i‘ﬂfe‘?l"'t@‘!ﬁ'yﬁ?%%hdéfﬂ%%éélmﬁ@isQﬂéﬂ)ﬁﬁaﬂxato‘gtéphe&iﬁﬁfaﬁoﬁﬁﬁn g@l gLies 20

Tribrom de A of Exanple %4 ) is dissolved™in diethylamn 250 m)
under an at nosiphertdigift patrglenm «fogsp diheiresliltis tes®drwgth amdxture of MeOH-NaOH

di chl or obi_s(tri.phenyl phine)pal | adi um (11| 40 re added to fhe
Stirred sol ol 0rwR I8DRROE G e & B brmpbitiregor E beThi el colfab and
the mxture h&%b@ﬁte@?anﬁﬁhé?&icfu@ris Exthactdf WRR eRPhhd\@ried (M, SO, RAnRFELHPI t at e
of diethylam ne brom de hydrobromde is filtered off and washed with et her .
The conbi ned solvent gives ther ot whicvegndrepuetfieddydsphisstiomnd the residue is

t hen chromat ographed on a col unm (A1203 support, |ight petrol eumether). The
result is treated with a m xture of MeOHNaOH 5 (50m ; 30 ml 1M under

stirring at repaMbRPENAHES §198ol{mbrizdbIe, HHEAM dusIRAYBfornfing @Y waged and
the residue i5S racted w etner an rie . Renoval 0 Sol vent
gi ves t haopr qulithimethpxidegnoieties puri fi ed by sublimation. Exanple 8: Synthesis
of polynerizable, anmorphous matrix-form ng conpound 10 with nethoxide

noi eti es Ove MO

This compound is made by the same general method as the preparation of the
tribromide A of Example 4 except that 1-(7-Methoxy-fluoren-2-yl)-ethanone {(from
15 Example 1) is used instead of 1-(7-bromo-9,9-dipropyl-9H-fluoren-2-yl)-ethanone.
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This conmpound is nade by the sanme general nethod as the preparation of the
tribromde A of Exanple 4 except that 1-(7-Methoxy-fluoren-2-yl)-ethanone
(from 15 Exanple 1) is used instead of

1-(7-brono-9, 9-di propyl - 9H-fl uoren- 2-yl ) - et hanone. 46 Exanple 9: Synthesis of
pol ymeri zabl e, anor phous matrix-form ng conpound w th hvdroxyl noieties HO
Pr OH HO This al cohol can be synthesized by denethyl ation of the conpound of
Exanple 5 8 Era@pled:andanesiconsilvmerisabs] eoRiohs mHRE M iniNe ympblih &

al cohol can be_ synthesized by a nethod simlar to that described in MF.
Hawt hor ne, J.Xithdivdrasyhmoigties 1001 (1957). Tribromi de A of Exanple 4 (1
mmole) in ethgg (10 nL) is treated with magnesiumturning (4 nunole) at
gentle reflux. At erfrthe reaction is conpleted, it is added to a solution of
met hyl borate 3Phmol e) in of ether at -78C. Upon conpletion of
the addition, théxegaction A %r'to warmup to roomtenperature while 3
nm. of 10% HCl is ad . | ayer is separated and washed with water
several tines. 3 nL of /'srthen added to the ether layer. The ether
| ayer is then washed w th"(NH4) 2Fe(SO4) z aqueous solution to renove the
excess H202. Evaporation/iQf the ether gives the product. 15 Exanple 10:

Synt hesi s of pol ymerf;rza anor phous matri x-form ng conpound wth

per fl uorovinyl ether nbyefi’es This conpound can be synthesized fromtribrom de
A of Exanple 4 by a'r od simlar to that described in Exanple 1 of U. S.
Pat ent No. 5, 023, 380. anple 11: Synthesis of polynerizable, anorphous

matri x-form ng corrpoug

This alcohol can be synthesized by demethylation of the compound of Example
5 8 under standard conditions using BBr;.

Alternatively, this alcohol can be synthesized by a method similar to that
described in M.F. Hawthorne, J. Org. Chem., 22, 1001 (1957). Tribromide A of
Example 4 (1 mmole) in ether (10 mL) is treated with magnesium turning (4 mmole) at
gentle reflux. After the reaction is completed, it is added to a solution of methyl borate

10 (3.3 mmole) in 10 mL of ether at -78°C. Upon completion of the addition, the reaction
is allowed to warm up to room temperature while 3 mL of 10% HCl is added. The ether
layer is separated and washed with water several times. 3 mL of 10% H;0; is then
added to the ether layer. The ether layer is then washed with (NH4):Fe(SO4)2 aqueous
solution to remove the excess H;O,. Evaporation of the ether gives the product.

15

Example 10: Svnthesis of polymerizable, amorphous matrix-forming compound

with perfluorovinylether moieties

This compound can be synthesized from tribromide A of Example 4 by a
method similar to that described in Example 1 of U.S. Patent No. 5,023,380.

Example 11: Synthesis of Dolvmerizable, amorphous matrix-forming compound

with methacrylate moieties

This methacrylate compound can be synthesized from the alcohol of Example 9
by reacting the alcohol with methacryloyl chloride under typical acylation conditions.
25
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wi th nethacryl ate noieties This methacryl ate conpound can be synthesized from
the al cohol of Exanple 9 by reacting the alcohol with nmethacryl oyl chloride
under typical acylation conditions. 25 47 The present invention should not be
considered limted to the particular exanples described above, but rather
shoul d be understood to cover all aspects of the invention as fairly set out
in the attached clainms. Various nodifications, equivalent processes, as well
as nunerous structures to which the present invention nay be 5 applicable

will be readily apPbe presertantentior sioduld kot be ¢omsidereddirhité¢dionhe phrttchtar pr esent

invention is directe review of _th t ant s |f|cat| T 1S
CLAMED I's: 1% frstiom %awﬁ%y e e e PR o Al er s PhOE 1 e
met hod — conpr; %xﬁgm a3 fafyudet Bk 16 P étfh%@d &mﬁqgsfwnd@gﬁ dlﬁea@mﬂoaﬁavamst rate,

the transfer ayer conprising a polynerizable, anorphous matrix with a l'i ght
em tting nmat eprioedssel, apwﬁdis numetdvg stracmies;to sl dcthe pedsynttineentein mpay bansf erri ng

a portion of th t.ransfer er to are r i zing the

ol yrer | 24l ciPPAEHIE RGN Ce it byapBRrese ot IER thar i Hiadfbe resgasy
transferred tigvbfni§a8RERH up %&%m@%ﬂ sﬁé&ﬁéan%n.further conprising
formng a |light-to-heat conver5|on | ayer on the donor substrate and wherein
selectively thermally transferring 15 the transfer |layer to the receptor
conprises selectively irradiating the light-to-heat conversion |layer wth

i magi ng radi ation and converting the imaging radiation to heat. 3. The method

of claim1, further conprising formng at |east one additional transfer
| ayer on the substrate and wherein selectively thermally transferring
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20 the transfer layer to the receptor conprises selectively thermally
transferring the transfer layer and the at | east one additional transfer

| ayer to the receptor. 4. The method of claim1l, wherein the light emtting
material conprises a light emtting polynmer. 25 5. The nethod of claim1,
wherein the light emtting material conprises a phosphorescent material. 6.
The nmethod of claim1l, wherein the polynerizable, anorphous matrix 30
conpri ses at WaaAT ISFELADV¥DESE: zabl e, anor phous matri x-form ng conpound
havi ng an anor phous matri x-form ng base structure and at |east two

pol yneri zabl e noieties coupled to the base structure. 49 7. The nethod of

| ai m 6, wh int I [ iefi . ' f
Vinyl . per 1 uor ovi iyl ot ALPekE il L R feonp RERROAR UL AR, O

phenyl al kynyl corhpigsiygenot o, and benzocycl obut ane noieties. 5 8. The net hod of
claim6, wherein the hase structuré fonprises a dendrimer. 9. The nethod of
claim6, wherein tfARlUBGRgoAgAdTaRFisT {aycEen a dpaer Whemie.dhaRaisdsta¥dch R is

nependent] e apsHiot . bUFRl COERY LSl RSP R OB NEL cE posc

het er oar yl enein th® mattie; net hod of claim 1, wherein the polynerizing step
conprises 15 thernally polynerjzing_ the polynerizabl e, anorphous matrix of
the portion of ¢ he Seleately @le%lbfetrw&sfegﬂ%s ePPEWIS th%@ms&eg%feaﬁqaiﬂf@fﬁﬁe
met hod of clajfg1l, wherein the transfer layer further conprises a crosslinker
and the polynerizing step conprises polynerizing the polynerizabl e,

10 polymerizing the polymerizable, amorphous matrix of the portion of the transfer

layer transferred to the receptor.

2. The method of claim 1, further comprising forming a light-to-heat
conversion layer on the donor substrate and wherein selectively thermally transferring
15  the transfer layer to the receptor comprises selectively irradiating the light-to-heat

conversion layer with imaging radiation and converting the imaging radiation to heat.

3. The method of claim 1, further comprising forming at least one
additional fransfer layer on the substrate and wherein selectively thermally transferring
20  the transfer layer to the receptor comprises selectively thermally transferring the

transfer layer and the at least one additional transfer layer to the receptor.

4, The method of claim 1, wherein the light emitting material comprises a
light emitting polymer.
25
5. The method of claim 1, wherein the light emitting material comprises a

phosphorescent material.

6. The method of claim 1, wherein the polymerizable, amorphous matrix
30 comprises at Jeast one polymerizable, amorphous matrix-forming compound having an
amorphous matrix-forming base structure and at least two polymerizable moieties

coupled to the base structure.
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20 anor phous matri x and the crosslinker .of the portion of the transfer |ayer
transferred to the receptor. 12. The nethod of claim1, wherein the |ight
emtting material conprises a polynerizable |ight emtting conmpound and the
pol ymeri zing step conprises 25 polynerizing the polynerizabl e, anorphous
matrix and the polynerizable light emtting conpound of the portion of the
transfer layer transferred to the receptor. 50 13. A donor sheet conprising
a substrate; and a transfer |ayer disposed on the substrate, the transfer

| ayer conprising a polynerizable, anorphous matrix and a light emtting
material disposed in the matrix, 5 wherein the transfer |ayer, is capable of
bei ng sel ectively ?hernﬁh??wﬂKﬁﬁgﬂgwméﬁVﬂﬁﬁﬁpﬂﬁéxﬂﬁﬁﬁﬁzgﬂ%é¥nﬁﬁsa“brOX|nally
| ocated rece T

| Pght -t o- heaﬁ%&%pen&éﬁﬂ .J%?ecfe%r!@émﬁf}gﬁb%é}g g &ﬁ r, bHEL Eu%@taﬁ ng('y@glé

onversion |ayer he™su
transfer | ayqmetd)dcdte, Bmenﬁ@mghy1$tseeymmio,©halbemzl&ycmmuaﬁe moidiies| i ght
emtting material conprises a light emtting polyner. 16. The donor sheet of
claim 13, Swherein the |ight emtting material 15 conprises a phosphorescent -
material. 17. The gonorTﬁgﬁ%{]_}oﬁ of%i r@ va‘?her %ee&e{%ets{}ﬂctﬂr%l% rlsé@gl €,
anor phous nmatrix conpri ses 1Bast Tone pol'ymeri zabl e, anor phous
mat ri x-f or m ngndgpeeund havi ng an annrphous matri x-form ng base structure
and at | east two polynerizable 20 noieties coupled to the base structure.
18. The donor sheet of claim 17, wherein the polynerizable noieties are
| ndependent | y sel egt ed *na@ OBt . WREEY IV RL B, tgﬁeéggaec@&?fg Lenyl,
-al kynyl, (neth)actylate, yny |socyano enzocyc utane
noi eties. 25

10
wherein each R is independently a substituent comprising at least one functional group
selected from alkenyl, alkenylene, aryl, arylene, heteroaryl, and heteroarylene.
10.  The method of claim 1, wherein the polymerizing step comprises
15  thermally polymerizing the polymerizable, amorphous matrix of the portion of the
transfer layer transferred to the receptor.
11, The methed of claim 1, wherein the transfer layer further comprises a
crosslinker and the polymerizing step comprises polymerizing the polymerizable,
20  amorphous matrix and the crosslinker of the portion of the transfer layer transferred to

the receptor.

12. The method of claim 1, wherein the light emitting material comprises a
polymerizable light emitting compound and the polymerizing step comprises
25  polymerizing the polymerizable, amorphous matrix and the polymerizable light

emitting compound of the portion of the transfer layer transferred to the receptor.
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19. The donor sheet of claim 17, wherein the base structure conprises a
dendrinmer. 51 20. The donor sheet of claim 17, wherein the base structure is
sel ected fromwherein each R is independently a substituent conprising at

| east one functional group selected from al kenyl, al kenyl ene, aryl, aryl ene,
heteroaryl, and heteroarylene. 5 21. An el ectrol um nescent device,
conprising: a first electrode; a second electrode; and a light emtting

| ayer disposed betyeen tAhg,ddrsdet 2k ﬁgﬁ%nd el ectrodes, the light 10
emtting |ayer conprising a polymariged rganic matrix with a light emtting
materi al di sposedaisubsitate;madri x. 22. The el ectrol umi nescent device of claim

21, wherein the light emiftin mat eri.al conprises a_.li.ght emtting conpound
pol ymeri zed in thegﬁ_ﬁ'{l?t{g‘&fay‘irfucg%sé Re thy %‘gf%?’ﬁﬁ? ﬁ'@é"éﬂ%ﬁé{}?@&sjﬁlg%d ai m 21,
wherei n the |jaRmefiRhtib) Morphtiisahitik 168 ANphE&HItAnS hAtdiaPdishddeAdn BRINAEE, 24.
The el ectrol um nescent device of claim21,” wherein the |light emtting 20
mat eri al conpwhexein thepransieh byesis sapablao Ebding selgpively thermally transferred from the

donor sheet to a proximally located receptor.

14.  The donor sheet of claim 13, further comprising a light-to-heat
conversion layer disposed between the substrate and the fransfer layer.
10
15.  The donor sheet of claim 13, wherein the light emitting material

comprises a light emitting polymer.

16.  The donor sheet of claim 13, wherein the light emitting material

15  comprises a phosphorescent material.

17.  The donor sheet of claim 13, wherein the polymerizable, amorphous
matrix conprises at least one polymerizable, amorphous matrix-forming compound
having an amorphous matrix-forming base structure and at least two polymerizable

20 moieties coupled to the base structure.

18.  The donor sheet of claim 17, wherein the polymerizable moieties are
independently selected from vinyl, perfluorovinylether, azide, pentadienyl, alkynyl,
(meth)acrylate, phenylaikynyl, isocyanoto, and benzocyclobutane moieties.

25

19. The donor sheet of claim 17, wherein the base structure comprises a

dendrimer.
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10

15

20

20. The donor sheet of claim 17, wherein the base structure is selected from
R

& C
R@ L, O@O R@ ou

R

wherein each R is independently a substituent comprising at least one functional group

selected from alkenyl, alkenylene, aryl, arylene, heteroaryl, and heteroarylene.

21.  An electroluminescent device, comprising:

a first electrode;

a second electrode; and

a light emitting layer disposed between the first and second electrodes, the light
emitting layer comprising a polymerized organic matrix with a light emitting material

disposed in the matrix,

22.  The electroluminescent device of claim 21, wherein the light emitting

material comprises a light emitting compound polymerized in the matrix.

23.  The electroluminescent device of claim 21, wherein the light emitting

material comprises a light emitting polymer.

24.  The electroluminescent device of claim 21, wherein the light emitting

material comprises a phosphorescent material.
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