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Summary of the Invention

15 Thermal transfer of some materials can be problematic, especially for high
resolution applications and for transfer processes where adhesion of the transferred
materials to the receptor upon transfer (or other such transfer-related properties) is an
issue. To address these issues, adhesive layers, or other so-called transfer assist layers, can
be deposited on receptors or on transfer layers prior to thermal transfer. However, when

20 transferring a material or materials to make an electronically active device such as a
transistor or an organic electroluminescent device, the adhesive or transfer assist layer will
often be disposed between layers of the finished device. In such a case, it may be important
to provide a transfer assist layer that also provides functionality, or in any case does not
undesirably hinder device operability. The present invention provides an active primer layer

that can both improve transfer properties and maintain device functionality. Furthermore,
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the present invention contemplates an active primer that includes an electronically active
material dispersed in a binder where the electronically active material can be selected for
functionality (e.g., given the specific device being made, construction of the device,
materials of the device, and so on) and the binder can be selected for transfer assist

30 properties (e.g., given the materials being transferred, details of the receptor substrate, and



WO 02/ 22372 PCTrUS01/ 02017 so on). The present invention also contenpt Sant
active prinmers that include polyners having active materials pend&ﬂt 5 Ad
pol ymer backbone, that is polyners functionalized by coval ent bondi ng of
active m@01/28332 For the purposes of describing the presatr/iswuendiizon, the
phrase "active material dispersed in a binder" and other such descriptions
of the active 5 priner expressly include polyners functionalized with active
materials. By way of exanple, active prinmer |layers of the present invention
can be usgf &), iThe JreRRaOMLAGichhsol donRshRatePictivt GRine bt 1'n61§1d9?b]¥zfﬂ%F§ to form
organi c el ectrol um nescent devices where the active material oOf the priner

| ayer probdveesaciive ateralst peadspde tpof}mmlba(ml)onet nh@mpcdmnedil fueetignalized byr esent

|nvent|0n es.a ocess for tern . f an eleCtr0n|C
hov oo T reaih Ak Bf 2 B’fatedialsﬂg?sqrﬁ@e s LG rbiRg LR RN iRt or
SubSL 1 at ey ghfl A IR AR F RS P @&daﬁ&g 6 LR DRHBL e agive
transferrin a por |oNn O ranS ayer t I nclu a materi

conmpenent pmﬁeﬂ&@r@hlgaﬁdlmpblydﬂmﬁﬁxcfnb@amzédlentdqe@\re weteriblge recept or to form
at least a portl on of the electronic device. The active_priner includes an
el ectroni cal | y B aayved erermieled aativelpspist lgersiof the pspsedemyentina ¢singarsefpbiong

I d 15 h f h f I
Che. T ocopt 7OV BRN FEISE BF FF b aint oMty 5 TR Bhethls SRRl TRhEet o to

mei Nt ai N @RRlaRiHekd ehecat:mtehﬁat%hﬂcafrtp)@pﬁmng&%rodlabsaanaiaheertrﬁ{gpeﬁIﬁm%%n the
present i nvention provi des a process for patternlng a ra |ty of organlc

el ect r ol um nesbeone debndmasntptrhle@resemelpt/mtlon provides aprocess £Qr patteateps Gyer s

prOV|ded t hat |ncIu Iu ality of odes di sposed on surface t her eof ,
e 18 e i elogfam e iRy *@Sé??éﬁ?glsg%%w /S PREIT DRBT S5 A< oS AiIs o

substrat egaRd,@ hf %rfﬁérﬁ{al I s‘f’ér do-mfezmot LRRETEY tHeﬁXQIry drilskatflRS ?Bg&fnm

el ectrol um nescent materi a , an active prinme di s‘bo bet ween the
anode sur fraséerdéyet beat irehelps @Itneﬁd:tbﬁbcmap@neandf ﬂhbelettrramsfdemcé &yer thefdohéueto donor
el ement. The active priner includes an electronically active materj al

di sper sedtheﬁe%?ptqsutﬁé@rm atrlpast BipREGn Qfdheeleeiiedsy he achiae pEMeE inghigeer of

the t r?‘ns{ar%lgﬁﬁyxﬁéa]ll% %ct{n%emc{t GARKOY seﬁ?n %\'ﬁ?ﬁﬁ%fohl}eo x‘ia[ ?'Bél‘hgrsg%ét%éﬁ to bfomote

sel ective Yy rans erre ron1 nor receptor to

fornsa patderine ﬂ{ermbnetra:rrs@aaf theataefer QlytinionRe eRBtoRNE th@tbleGiforditily laetept or .
Next, a cathode material is deposited on the pattern of the organic

el ect r ol umRisEigkhaing sermeéirtpanaltlt@queﬁqbdltbpﬁ#\al chromrc dsrigani c

el ectrol um nesgent devi udi ng

e pt Vi cl
in the foll ow ng Otﬂclferrel@ﬁg 51 Ee preﬁ%ng mV%nflon %rrof”d T ag{&teﬁs For r%(? pri mer,
a porti Ongmfahw'lsf %%Bb@c@élﬁﬁﬁﬂé@&dﬁ%%&&%& rféBép%dSﬂ. aﬂmth@ﬁﬁbo@sd?@&éde@fbr@i t he

cathode. provided that includes a plurality of anodes disposed on a surface thereof, and a thermal

20 transfer donor element is provided that includes a base substrate and a transfer layer. The
transfer layer includes an organic electroluminescent material. Next, an active primer 1S
disposed between the anode surface of the receptor substrate and the transfer layer of the
donor element. The active primer includes an electronically active material dispersed in a
binder, the binder selected to promote thermal transfer of the transfer layer to the receptor.

25 Next, the transfer layer is selectively thermally transferred from the donor element to the
receptor to form a pattern of the organic electroluminescent material on the receptor.
Next, a cathode material is deposited on the pattern of the organic electroluminescent
material to form a plurality of organic electroluminescent devices on the receptor, each of

the devices including in the following order one of the anodes, a portion of the active

30 primer, a portion of the organic electroluminescent material, and a portion of the cathode.
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FIG. 2(a) is a schematic cross section of thermal transfer imaging of a donor sheet

15 on a receptor with an active primer of the present invention disposed between the donor
and the receptor; and

FIG. 2(b) is a schematic cross section of portions of one or more transfer layers
thermally transferred onto a receptor having an active primer layer.
. While the invention is amenable to various modifications and alternative forms,

20 specifics thereof have been shown by way of example in the drawings and will be described
in detail. It should be understood, 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 spirit and scope of the

invention.

25 Detailed Description

The present invention is believed to be applicable to thermal mass transfer of
materials from a donor element to a receptor to form electronic devices or portions thereof.
In particular, the present invention is directed to thermal mass transfer of materials to form

organic electroluminescent devices (OLEDs) or portions thereof, and particularly to
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P compatible binders and active materials can allow flexibility in designing primer layers to

enable higher fidelity patterning of a wider range of materials for electronic devices. This
20 can be particularly useful when thermally transferring light emitting polymers or other
materials that provide functionality in a device. In some instances, it may be difficult to
thermally transfer such materials due to their physical and mechanical properties (such as
high molecular weight, rigidity, high intra-film cohesive properties, and the like). Because
such materials provide functionality, it might not always be desirable to modify them from
25 their pure form in order to improve their transferability in thermal patterning operations,
although such modifications have been successful, as disclosed in co-assigned U.S. Patent
Application Ser. No. 09/662,980 (attorney docket no. 56001USA6A.002 entitled
“Selective Thermal Transfer of Light Emitting Polymer Blends”). The present invention
provides an active primer that can be chosen for its transfer assist properties with particular

30 transfer material(s) in mind while maintaining desired device functionality.
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dependi NgbQRAudST thy R€u@icyant cAIdnARat can often be achieved. The size and shape of the
transferred pattern (e.g., a line, circle, square, or other shape) can be controlled by, for
example, selecting the size of the light beam, the exposure pattern of the light beam, the
20 duration of directed beam contact with the thermal mass transfer element, and/or the
materials of the thermal mass transfer element. The transferred pattern can also be
controlled by irradiating the donor element through a mask.
Alternatively, a thermal print head or other heating element (patterned or otherwise)
can be used to selectively heat the donor element directly, thereby pattern-wise transferring
25 portions of the transfer layer. In such a case, the LTHC layer in the donor sheet is optional.
Thermal print heads or other heating elements may be particularly suited for patterning
devices for low resolution segmented displays, emissive icons, and the like.
The mode of thermal mass transfer can vary depending on the type of irradiation,
the type of materials and properties of the LTHC layer, the type of matenials in the transfer

30 layer, etc., and generally occurs via one or more mechanisms, one or more of which may be

emphasized or de-emphasized during transfer depending on imaging conditions, donor



the type of materials and properties of the LTHC | ayer, the type of
materials in the transfer 30 layer, etc., and generally occurs via one or"m
nore mechani sns, one or nore of which nay be enphasi zed or de-enphéisi zed -

during t f er_dependi ng on imagi ng conditions, donor 5 02/ 22372
PCT/ USO @@33@%5“%“ ons, and so forth. One nmechani sn?v%)Tmlsﬂ’é?%T

transfer includes thernal rrel t-stick transfer whereby |ocalized heating at
the interface between the thermal transfer |ayer and the rest of the donor
el enent can | ower the adhesion of the thermal transfer |ayer to the  donor

in sel ect €WsIytRns g sodglthc Pag nsehansghal tmeﬁ’\éfa{“ff@frlﬁ@wd?srtﬁﬁﬂaémeﬂta?@k can
adhere t Otreﬁls%t]gvhe?e%gl)&%l z e%txﬁ% £t| Y 1%%‘521'3@‘3 foPech Q@ ﬂ?ﬁrgil trsaﬂst&hl%&er %n the

donor elenent is re |ons o) transfe

remain onk ket bEGERAG cldneitan ldw&mmwmem@xﬁ of tHeahéredal irﬁx@dﬂé‘rfl%ferlt@ﬁ{dldes
abl ative transfer whereby |ocalized heati ng@can be used to ablate portions

of the trdmef érsefegiadrioedtfonpf Selpriediportionedld ﬁtermalﬁemiw layer eantadhgreaol at ed
material ,toward the rec Yet anot her hapi s t her,mal transfer

i ncl ddes %‘65 CERRF MpRe ts’ifoﬂhﬁ%&@ﬂ)}o ﬁlft‘g’ Pai° %‘F‘tsﬁg?'é@'ﬂ dimHOE "ﬂ%mf“?té?l’éef“écfvelr‘]ayer can
be subl i gt ededi¥d B@r%fonggﬁﬁl%ft‘ltaﬁ@el‘ l@yérb@malqgﬂ%e F‘éc@ﬁ%ﬂt AnéthBPRELIRRISA] of e

subl i mated nmaterial can condense on the receptor. present invention
cont enpl athesnal transféreinclodelesblativatransferd \u}mheehyrlecahzedrbeeemgfcam hessedandbbither
mechani snms wher e t hermal mass

t he heat rated in an LTHC | ayer .of
transfer RSHOIS © ée{%ﬁéﬁfer&%rgg‘ﬁ léedﬁt”BrEﬁﬁ@%t thegely dirpsting a@?te‘iirﬁ‘taé?r 12hl's from
a transfef,ay@e r&% c?rcePét%ot&ér rﬁé’t{hfaﬁgrﬁ ofﬁe\‘ﬁ:&%@ér&fe‘?ﬁnc’i%k Hiaem tt' ng

sources can be used'to hea ermal mass trans donor ement s.

analiog t eshotlyuastefiel djspered o thgrteankfor Iag.atgrtaﬁ besskimatéd byhhduo wedeested lid g{et
sources (e.g., xenon flash | anps and | asers) are useful. For digital imaging
t echni que‘lkOnor elaments ey pogiian Qflt@e subfieraiep tmaseriah cait conglensesonthe “EF&PWC dihgr | y

usel ul - SHLLAD Sl ARSI BB 1l PURTEL S L APRAVEF 2 A% OV

single er - coupl aser és, and

sol i d st ahechhRiSifk Svhefebg.the NGt ¥A@raaéuiml‘dd.LmE¢ .layeaslea tIRXAGSHAE udm&bxl déddres
can vary widely from for exarrpl e, a few hundredths of m croseconds to tens

of mi cr odeewHi§an be usaskte cansedhe iawsferfof maprsiads feam ajeansher {aer toLRERPI9T om  f or
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light sources (e.g., xenon flash lamps and lasers) are useful. For digital imaging techniques,
infrared, visible, and ultraviolet lasers are particularly useful. Suitable lasers include, for

20 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 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

25 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 placement accuracy is required (e.g., for high information full color

display applications) over large substrate areas, a laser is particularly useful as the radiation
source. Laser sources are also compatible with both large rigid substrates (e.g., I mx 1 m

30 x 1.1 mm glass) and continuous or sheeted film substrates (e.g., 100 um thick polyimide

sheets).
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SOonMe | nstances, pressure or vacuum can
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receptor. In some instances, a mask can be placed between the thernmal
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he recept.or ation source ca be used
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mask) to perform inmgew se transfer and/or patterning of the transfer |ayer

from t he amesknmh berpdavsdl e:etveleetferth rivtad trahferr aderagt ond thEynpcapadi. ySuchelmasixed

portions of the transfer aretransfe red to the receptor out
P anst o (AGe STRAICA e SEFER SAEReoRNG" T Hraant By ehgaUroa po et s

transfer pclpe@lenBRthe ]?P'ﬁb |&rr Fetﬁ@/o‘?%ﬁé?nﬂ{eirquéﬁ'titﬁ}{ﬂ'ad? 1&%5%&55‘? mayer- The

presence of the optional Interlayer nate of re uce t ransfer of
mat @oi al ihagewisdfashibhiCe. gaxd@ttalﬂ}oorttfyeanafogmpbme gmovgir a mrasit)ae peifstror tion in
the transferred gortlon f thetrar%sfer e Prefer bly, #‘rs% |rra9|ng
condi t i orf81as¢Wiee HaMEY a5/ B patisraing s .ttﬁrérmfeﬁtaé/ﬁr Homythe erfﬁél tf:

greater thapn 'tz‘% t8 hesi on of the |nterlayer to the transfer |ayer. In sone
i nst ances, lective interlayer can be used to attenuate the |evel of

imaging r adl atTmaﬂlyad@EdMthpedtnontsbf ehegiranistee ldyet steliayisferradi e thedeeptaany danmage
to the transferred portion of the transfer |ayer that mai/ result from
i nt er act i Wighayt trepgerring sigmificeeiporarnsatitemotiet layarnefl thedharma mpwéarnsfeand/ or the

<cRL o By BPULIGHbR S GREN BLATHE L EHoPATI LG T damag, v ch
25 Large mﬂeﬂwealmatyreaﬂﬁrfaeé ote@i®the u@asferb@f mlae@hr fﬂdﬂCtHédlmcﬂd}ef fmthet r ansf er
el ement s receptor and/or reduce distortion in the transferred portion of the transfer layer. Preferably,
under imaging conditions, the adhesion of the optional interlayer to the LTHC layer is
greater than the adhesion of the interlayer to the transfer layer. In some instances, a
20 reflective interlayer can be used to attenuate the level of imaging radiation transmitted
through the interlayer and reduce any damage to the transferred portion of the transfer
layer that may result from interaction of the transmitted radiation with the transfer layer
and/or the receptor. This is particularly beneficial in reducing thermal damage which may
occur when the receptor is highly absorptive of the imaging radiation.
25 Large thermal transfer elements can be used, including thermal transfer elements
that have length and width dimensions of a meter or more. In operation, a laser can be
rastered or otherwise moved across the large thermal transfer element, the laser being
selectively operated to illuminate portions of the thermal transfer element according to a

desired pattern. Alternatively, the laser may be stationary and the thermal transfer element

30 and/or receptor substrate moved beneath the laser.
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el ect r ol WrRESQetolXRinEEdeAl pi%&?%ncﬁ@? de¥ids Qhél{gﬁgg%ﬁ%&; %u(ti}‘pi%r doRsAORless red,

green, and blue) can be use form R& su ED el enments for a

col or el eeat alonbe uskdstpl faym séasaie compmanttie tikosuone lIayeeinghe emeptohalomg mul ti pl e
| ayer transfer |ayers, can be used to pattern different nultilayer devices
(e.g., OcEmaPrlenthfceciiterens danersingt s3gh B\ a RISty layeq COPRTIENg pMAES2RENNect to

for ) 2ddessohh bRl ncrh fuak Y RURRb LA colBY R Bl 30 ! O 380RGA BuAPNOT 15

sheets are transferre cent to o rial's on a form

adj acent cdebe ae8l,to fpe RIGB1subepixéldpIeR rienthdw f0e3 colr eldtfrdsit dixplapotisyns of
the sane device. Alternatively, materials from separate donor sheets can be
t r ansf er SeRAHE COBPY Sheets, ¢ash hafing pultiple laueritranster kyeis) GAnRy usedisP#ERTNON Wit h,

o e ARSI AL DrEY] GEB AL ARG RO G LG EBRERE Ol ther Y

thermal transter or’sone ot her’ trans

conbi nat itRASorkcOio fon AAbredtube fikes, RR).). I T @IGIGr meleARR ot Sephrakedaterd to form
a device, each thermal transfer elenent form ng one or nore portions of the

devilte. Ishesi 2r€ tisasfarde pdjpesnd toether matgtals iooisreedpteories frdeadjasert, deyicest her
dev1 o SRek R SRR R P Sk T B S ol Dbl ot
various GhA@ialPfrbRtskpiiateldonBs Krebd T8l bPirakFSSE&Bdirectly on top of, or in partial
overlying registration with, other layers or materials previously patterned onto the receptor
either by thermal transfer or some other transfer method. A variety of other combinations
20 of two or mbre thermal transfer elements can be used to form a device, each thermal
transfer element forming one or more portions of the device. It will be understood 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.
25 Referring back to FIG. 1, various layers of the thermal mass transfer donor element
100 will now be described. |
The donor substrate 110 can be a polymer film. One suitable type of polymer film is
a polyester film, for example, polyethylene terephthalate or polyethylene naphthalate films.
However, other films with sufficient optical properties, including high transmission of light
30 at a particular wavélength, as well as sufficient mechanical and thermal stability for the

particular application, can be used. The donor substrate, in at least some instances, is flat
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e us e materials use he donor su e and an” adj acent

under | ayep.1e@n, diougietieddeedr thinrerBsreubiResi Ady hissgen the donor substrate
and the underlayer, to control heat transport between the substrate and the

under | ayer, t oTkometeshlsusediorgrm dlt danosaubstrate andspaidiace® underlaygHen kgyer, to
reduce i magi defects d.the like, An optianal imn | ayer can ,be used
Lo oaethelid SR BfiidnPeriet s Png b e aBL e ey 86 sfib e
substr at en@pga@ipsa tjem&e%%@sdﬁaﬁlaégcagg itlﬂwuxﬁfeﬂg%?,ttl& Rgirveiahsdgadangy substrate

and adj acent |ayers. One exanp a suit e substratée with primer |ayer
is avai |l atvhrepbut oorthediL THE ldyted . to réduce duaginddefetiPEAD e [iRs aka, opliapalrprimits An

optional underlayer 112 may be.coated or otherw s i sposed between a donor
SUbst r at cHAGER H Gt e 1 F,unff%rm@x%wé?% 5% OF st bR %moe}a Ween the
substrat eggdate b alsd ﬁférs%a@é’ﬁ{e &Haihngtrbﬁgm bB&veRR M LdonbP silis@¥ied@dRRRaR! cal
stability to the donor elenent foF stofage, handling, donor processing,
and/ or i niagirngOnExanmple st ofuitabiet sabbteateimdbardrayee layer arastaibabtenfbats Tedjinpitdyi di ng

under| ayers are_disclosed in co-assigned U. S. Patent Application 20
09/, 743, 1@’@@%%\1&%@@18%@%%@%& 54397USAI A, entitled "Thermal Transfer

s T e
to the donbstretkenetie. LHAC l8xafpl exaniphetousvaienl haae floodietw el theleubivaerdndl s t hat
the LTHC layer during imaging and/or to provide mechanical stability to the donor element
for storage, handling, donor processing, and/or imaging. Examples of suitable underlayers
and methods of providing underlayers are disclosed in co-assigned U.S. Patent Application
20 09/,743,114 (attorney docket number 54397USA1A, entitled “Thermal Transfer Donor
Element having a Heat Management Underlayer”).
The underlayer can include materials that impart desired mechanical and/or thermal
properties to the donor element. For example, the underlayer can include materials that

exhibit a low (specific heat x density) and/or low thermal conductivity relative to the donor

[\%]
w

substrate. Such an underlayer may be used to increase heat flow to the transfer layer, for
example to improve the imaging sensitivity 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
30 transferred image. As an example, in some cases an underlayer can be used that reduces or

eliminates delamination or separation of the LTHC layer, for example, that might otherwise
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f ewer i maging fects. e underl ayer may be substantially transparent at

t he i magi ng wabtel wrgtliyer oray eypubsidrgallp sramspategastt thp andding wyaveldrmdh,pirinay or
reflectiv f imaging.radiatian. Attenuation and/ oy .10 reflection,,of
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or t her noplragtmagipgl ymers, i ncluding acryl ates (including nmethacryl ates,

bl ends, m xtures, copolyners, terpolyners, 15 tet raﬁol ynmers, oligoners,
macroners, et ckhe ungeTigrst san beQriRisqg Op &1K/R4 AHmBar 05 KBy POlYBERS/SUCh @8 ns

(! o b g8 easol R Bl . @aligte, CEERRTRI R hteecl Ve o

ol i goners, mers, etc. I ["anes, pes’ of variants
t her eof ) ,inglodiyy atrylates@includingdhetbneglatep distast @ixsure @byodlpindas terpolyyars des,
poly (phenyl ene sul phide), polysul phones, phenol-fornal dehyde resins,
cel Ul osgebtnpbrmerailicagiess gapragiera iy PalyoBdinckiding redwinid lcabels), éBPFII ose
ot AN B ingh o R RSB D BB Pl o
(for macromers, etc.), silanes, siloxanes (with all types of variants thereof), polyvinyl
pyrrolidinones, polyesters, polyimides, polyamides, poly (phenylene sulphide),
polysulphones, phenol-formaldehyde resins, cellulose ethers and esters (for example,
20 cellulose acetate, cellulose acetate butyrate, etc.), nitrocelluloses, polyurethane, polyesters
(for example, poly (ethylene terephthalate), polycarbonates, polyolefin polymers (for
example, polyethylene, polypropylene, polychloroprene, polyisobutylene,
polytetrafluoroethylene, polychlorotrifluoroethylene, poly (p-chlorostyrene), polyvinylidene
fluoride, polyvinylchloride, polystyrene, etc.) and copolymers (for example, polyisobutene-
25 co-isoprene, etc.), polymerizable compositions comprising mixtures of these polymerizable
active groups (e.g., epoxy-siloxanes, epoxy-silanes, acryloyl-silanes, acryloyl-siloxanes,
acryloyl-epoxies, etc.), phenolic resins (e.g., novolak and resole resins), polyvinylacetates,
polyvinylidene chlorides, polyacrylates, , nitrocelluloses, polycarbonates, and mixtures
thereof The underlayers may include homopolymers or copolymers (including, but not

30 limited to random copolymers, graft copolymers, block copolymers, etc.).

10
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The LTHC {ha¥eromdl@h&itabl y i ncl udes a radi ati on absorber that absorbs 20

incident radiation (e.g., laser light) and converts at |east a portion of
t he inci dent rReegingmgain to FIG. 1, an LTHC layer 114 can be included in thermal mass

transfer elements of the present invention to couple irradiation energy into the thermal
transfer element. The LTHC layer preferably includes a radiation absorber that absorbs
20 incident radiation (e.g., laser light) and converts at least a portion of the incident radiation
into heat to enable transfer of the transfer layer from the thermal transfer element to the
receptor.
Generally, the radiation absorber(s) in the LTHC layer absorb light in the infrared,

visible, and/or ultraviolet regions of the electromagnetic spectrum and convert the absorbed

[
w

radiation into heat. The radiation absorber materials are typically highly absorptive of the
selected imaging radiation, providing an LTHC layer with an optical density at the
wavelength of the imaging radiation in the range of about 0.2 to 3 or higher. Optical
density 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.

30 Radiation absorber material can be uniformly disposed throughout the LTHC layer

or can be non-homogeneously distributed. For example, as described in co-assigned U.S.
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Par t i cul atenpooad filvgsmanbe emed biyderhaisiuag sechisntheexampleasputistng atd e dry or
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an LTHC | &yer weRBodilig thnReds. by THaP@yerd 8R08d b brifed Bl BomBials tdlo &Y A6k

al um num over a coating that contains
LTHC layers containing similar or dissimilar matenals. For example, an LTHC layer can be
formed by vapor depositing a thin layer of black aluminum over a coating that contains
carbon black disposed in a binder.

20 Dyes suitable for use as radiation absorbers in a LTHC layer may be present in
particulate form, dissolved in a binder material, or at least partially dispersed in a binder
material. When dispersed particulate radiation absorbers are used, the particle size can be,
at least in some instances, about 10 um or less, and may be about 1 um or less. Suitable
dyes include those dyes that absorb in the IR region of the spectrum. For example, IR

25 absorbers marketed by Glendale Protective Technologies, Inc., Lakeland, Fla., under the
designation CYASORB TR-99, IR-126 and IR-165 may be used. A specific dye may be
chosen based on factors such as, solubility in, and compatibility with, a specific binder
and/or coating solvent, as well as the wavelength range of absorption.

Pigmentary materials may also be used in the LTHC layer as radiation absorbers.

30 Examples of suitable pigments include carbon black and graphite, as well as

phthalocyanines, nickel dithiolenes, and other pigments described in U.S. Pat. Nos.
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carbon bl ack disposed in a binder. 20 Dyes suitable for use as radiation
absorbers in a LTHC | ayer may be present in particulate form di sqplivEeERi 05
a binder material, or at |least partially dispersed in a binder material.
VWhen di spE@8¥eR3phrticul ate radi ati on absorbers are used, tP¢d/ERIORUIe size
can be, at least in sone instances, about 10 Itmor |ess, and may be about
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absorption. Pignentary materials nmay also be Used in the LTHC | ayer as

r adi at i on rebdosusk rs alunBurkxzEsplibstinfindiung zibd, éitpignecttremiung Inmwdeaudpn bl ack
and graphite, as 1. .as phthal ocyani nes, nickel dithiolgenes, and.other

pi gmeht s 85@@@@5§£§%d“3P§¥“#%FEpﬂﬁgm“@iﬁﬁmf?FEE*fﬁdqutﬁegl?5@???5”Om
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based on copper or chrom um conpl exes’ of, for exanplé, pyrazolone yell ow,

di ani si di neidegdnd anidenitaloplraly eclated tootve baonzbéamilys@ig)] WO Rpmapaise bpugident s
can al so be used, including, for exanple, oxides and sulfides of netals
such as al uni ndgtalspdiaiRhabsprhers may beusedz piFner in the Aeriny e pasHeles s Agscribed

ol ybdenu, o LIt 8 pEO0R1L o< b HIUI RALCHEkieciDART) By RURTE num

copper, ver, ¢ zirconiumrron rium tal borides,

car bigles, smisbr§i06esuitadry heristindiges forluxansR; ghmtehl basthutRXid @-liunandieXindes
structurally related to the bronze famly (e.g., W2,9) may al so be used.
Met al radiedd #9% absorbers may be used, either in the formof particles, as

descri bed for . nstance i U. S.. Pat,. . 4. 252 .6 r.as filnme, a
i ool oned i e ustatEBifcs orysdin DR TR 1o P flesBimiBE ol s
exanpl e, &exhpR) phindHd ERinst(kR,, nbbslhEAAd £8bIk WesiddiN pokRanyt bikGral Ruidsabl e

binders for use in the LTHC layer include filmformng polyners, such as,
for exanplpelyvinkleasotates, pelgvingl gcetaly, polirondidgke efieridess polyagrplgienseliulpgib yvi nyl

D58, SR RO TR Lo RO T e RO L 0 e,
and pol ycafdaen@ksesligonhtrs, i R 1Rhd1e 81a8 hiRb bR Créde be TIMABIRd oPLIGARRES, OF
pol ymers that have been, or can be, polymerized or crosslinked.
Additives such as photoinitiators may also be included to facilitate crosslinking of the
LTHC binder. In some embodiments, the binder is primarily formed using a coating of
crosslinkable monomers and/or oligomers with optional polymer.
20 The inclusion of a thermoplastic resin (e.g., polymer) may improve, in at least some
instances, the performance (e.g., transfer properties and/or coatability) of the LTHC layer.
It is thought that a thermoplastic resin may improve the adhesion of the LTHC 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
25 wt.% thermoplastic resin, although lower amounts of thermoplastic resin may be used (e.g.,
1to 15 wt.%). The thermoplastic resin is typically chosen to 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/cm®)"?, preferably, 9.5 to 12 (cal/cm®)"?, is chosen for the binder. Examples of

30 suitable thermoplastic resins include polyacrylics, styrene-acrylic polymers and resins, and

polyvinyl butyral.
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Addi tives such as photoinitiators may also be included to facilitate
crosslinking of the LTHC binder. In sone embodinments, the binder gsy FIB 7i{5
primarily formed using a coating of crosslinkable nononers and/or ol igomers
W th opt %ﬂh%ﬂ/zzé@ yner. 20 The inclusion of a thernopl asti ECTESIHO20E ¢.
polymer) may inprove, in at |east sone instances, the performance (e.g.,
transfer properties and/or coatability) of the LTHC layer. It is thought
that a thernoplastic¢c resin may inprove the adhesion of the LTHC | ayer to the
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(excl udi a 1 I.ght e i.C
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amount s ofsidchevatiepl e&ddating atidbdIRMoWe inihedrt( &\ Polymetic be oddanMLTHC laBeis
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one- phas eccstadbinred idashioned inbtandes, taibickness of P Qb uroto 2heuhipreferbly S amm | east
sone enbodi nents, a thernoplastic resin that has a_solubility paranmeter in
t he PangeCof Himhds morg E'f%gﬁt)l%nl, HEtef By inaygane ETHC laygl if 0gfed In pls chosen
for the bi . | e . sui table t sty c_resjns.incl

ol yacr yl o8t Sorgs IRSATBECR, O hnickheSity Yhafing oY ORI, 81 e’ ERLMSIRGH B0y ot
13 Q1 FEB13@A5 WO 02/22372 PCT/ USA /02017 Conventional coating aids, such
as surfactants and di spersing agents, nay be added to facilitate the

coati ng procesReferFing agdirCGoFiiet, aneyptivealcuataer dhd matytve dikposad tetibsnrtht e

sing a i of _coatin t ho known in the art. A polyneric or organic
LTHC ay\é‘?ﬁ{lét}g[y@()éf‘gaf‘é 'rrﬁg%ﬁgﬁméeagﬁﬁsgﬁ%l t<s Gy e e (e oOF FATRIR S of 0,05 m
to 39 m pLghies ?%l)}%gre fhdt oM amib Riochd e ferﬂgﬁgp%rt%r{a(f)tetrh@?rla){sfer]laf@rraf'?d ﬁ‘lag]knAn

i norganic LTHC I's coated, in at east some | nstances, to at ess
in the raageedicedif60mntio thOtrmstared poreinesfahd sranderfer. The interiayRehey ri ng
again to FIG _1, an optianal .interl ayer may be di sposed between the

P y 11% y
LTHC | ayet'Sorfjuensg the adherian of ipdransfeplayverrie themiest otthe fhesmal thrastgs denors or
exanpl e, 1 1 2 ol ' 1 f [ . err portion
of the 1 rifnd TyBely, e AERAGerE HER AT AR prehbuliy MIShERER PP 0
portion odoek het distartsdrasthemésally dechngposdtieder eedmagimyg coadisions, phitivelade td e
adhesion of the transfer layer to the rest of the thermal transfer danor
el erfént . Sy Eat repdersiBe trapEpired wpagh agningHord e g intedayies iypiseldy repraiisdpabl y,

Lgﬁ d: t”It g:éo%Yagg \rzvgtﬂ gﬁ{gﬁ&: @gér;a‘ri:&&g Ue CASHT G ARAGOMBOKBsURIRY tLRG=A- LRI NT
wi’th the transfer layer.
Suitable interlayers include, for example, polymer films, metal layers (e.g., vapor
deposited metal layers), inorganic layers (e.g., sol-gel deposited layers and vapor deposited

20 layers of inorganic oxides (e.g., silica, titania, and other metal oxides)), and
organic/inorganic composite layers. Organic materials suitable as interlayer materials
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,

25 ep.oxies, and polyurethanes. The thermoset materials may be coated onto the LTHC layer
as, for example, thermoplastic precursors and subsequently crosslinked to form a
crosslinked interlayer.

Suitable thermoplastic materials include, for example, polyacrylates,
polymethacrylates, polystyrenes, polyurethanes, polysulfones, polyesters, and polyimides.

30 These thermoplastic organic materials may be applied via conventional coating techniques

(for example, solvent coating, spray coating, or extrusion coating). Typically, the glass
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15 extent that renders the transferred i mage non-functional. The interlayer
typically remains in contact with the LTHC | ayer during the transfuaq FER 7005
process and is not substantially transferred wth the transfer |ayer.

Sui t abl e W24 P Ryers i nclude, for exanple, polymer filns, PREAVIPIDANEr s

(e.g., vapor deposited nmetal layers), inorganic |layers (e.g., sol-gel
deposited | ayers and vapor deposited 20 |ayers of inorganic oxides (e.g.,
silica, titanja, and other netal oxides)),. and organic/inorgani c conposite
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conventional chatdanit e guesle(ds ditedr@nplateriaBihsedy foraxbinp@, meplsay
coating, or extrusion coating). Typically, the glass 14 0 1 FEB WD 02/22372
PCT/ US01/ Beteh axidesamstal sgfidese arbinateanie carpen coptingseinfyging $hose mpdereals ik
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material that has a T. greater than any tenperature attained in the transfer

| ayer durspagenng, ivagrung evapleeationt en plagpesrjeindgpobitior). t her transmi ssi ve,
absorbing, reflectiv or sone., conbination thereof t the [magin

o at o v el Bh i PIBRE R AL BPPL S e Fanr e et By bR er i ai s
include, {RQmseMdTRInSker BBhdlctial frdBHR lighKtRSat cBﬁ&e@&ioﬁlﬁkéﬂ. desmayang i norganic
carbon coatings, including those materials that are highly transm ssive or
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R LRRCUNIEL R L e R T M RS
ggrer : 2& er fefpBfatifBYt BleQNieHBcbdiWidahe RterROBCLdlthe triiderd IR EIANRItoTRY be a
temperature attained in the LTHC layer. This may improve the quality (i.e., surface
roughness, edge roughness, etc.) of the transferred layer. The presence of an interlayer
may also result in improved plastic memory in the transferred material.

20 The interlayer may contain additives, including, for example, photoinitiators,
surfactants, pigments, plasticizers, and coating aids. The thickness of the interlayer may
depend on factors such as, for example, the material of the interlayer, the material and
properties of the LTHC layer, the material and properties of the transfer layer, the
wavelength of the imaging radiation, and the duration of exposure of the thermal transfer

25 element to imaging radiation. For polymer interlayers, the thickness of the interlayer
typically is in the range of 0.05 um to 10 um. For inorganic interlayers (e.g., metal or
metal compound interlayers), the thickness of the interlayer typically is in the range of
0.005 pm to 10 um.

Referring again to FIG. 1, a thermal transfer layer 116 is included in thermal mass

30 transfer donor elements of the present invention. Transfer layer 116 can include any

suitable material or materials, disposed in one or more layers with or without a binder, that
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transfer & atatlen@ﬁ@ﬁteglaISnJhetfeanédttbﬁréf%fe( Byers arpdighiesed dn Hirdpde vinges
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Particularly well suited transfer layers include materials that are useful in making
electronic devices and displays. Thermal mass transfer according to the present invention
can be performed to pattern one or more materials on a receptor with high precision and

20 accuracy using fewer processing steps than for photolithography-based patterning
techniques, and for materials that are not well-suited for photolithographic patterning (e.g.,
light emitting polymers), and thus can be especially useful in applications such as display
manufacture. For example, transfer layers can be made so that, upon thermal transfer to a
receptor, the transferred materials form color filters, black matrix, spacers, barriers,

25 partitions, polarizers, retardation layers, wave plates, organic conductors or semi-
conductors, inorganic conductors or semi-conductors, organic electroluminescent layers,
phosphor layers, OLEDs, organic transistors such as OFETs, and other such elements,
devices, or portions thereof that can be useful in displays, alone or in combination with
other elements that may or may not be patterned in a like manner.

30 In particularly suited embodiments, the transfer layer can include one or more

materials useful in emissive displays such as OLED displays. For example, the transfer
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in a binder), em ssive materials (e.,-,, phosphors, orgar-~c e me
el ectrotum nescent materials, etc-), hydrophobic materials (e.,--{ 1 FEB ZC00
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pl ates, organic conductors or sem - conductors, i norgani c conduct ors’ or
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or ic trans as nd at her such e] enents evi ces,
or portiofi§ eP‘ﬁlésr rﬁi&“ﬁ &E‘e‘iﬁgaeft[i’ins eﬁog matsraly omgogios siiets 1 ©EMIPHRat i on
with ot hgr eﬁﬁs@%ggﬁ Qﬂ@l d8H¥e éS)Jph Yorl3 Q4 dlpﬁos%@tﬁ er9ad: oL 6a8 4N 30 In

particularly suit odi nent the transfer layer can include one or nore
mat er i al s5,83%084, and ieintesatiomadPshbicaysn @UeBBs OLED di spl ays. For exanpl e,

the transfer 0 1 FEB 2005 WO Og(l)é 72 P / US01/ 02017 )Iéq#/er can include a
light emittinglfSISATEFOMEIASARGGSAN | iPClyggsacin aerrr’g;ﬂtrt {f @R€ O5MOTR gani ¢

change transpRok ari‘r?é ﬁﬁteﬁéls seﬁ‘tﬁv\)ﬂﬁﬁeh b%ﬁ é%%f}eéatl%rdg %F'éi ﬁ UG YRRl are

sem conductive terr a es o cl asses of emtting polyners
(LEPs) i naojeackd mtpohcy(ntg]aexnydyer(e)/ﬁrmItbmea)thoc(d%ﬁa\ﬂaolespoé ryr;epmdanqaheayolrmﬁs
(PPPs), pol yfl uorenes (PF 512k
layér(s) from the anode. As the mjected charges migrate towards the oppositely charged
electrodes, they may recombine to form electron-hole pairs which are typically referred to
as excitons. These excitons, or excited state species, may emit energy in the form of light
20 as they decay back to a ground state (see, for example, T. Tsutsui, MRS Bulletin, 22, pp.
39-45 (1997)). Materials useful in OLEDs are disclosed by J.L.. Segura, “The Chemistry of
Electroluminescent Organic Materials”, Acta Polym., 49, pp. 319-344 (1998) and by A.

Kraft et al., “Electroluminescent Conjugated Polymers—Seeing Polymers in a New Light”,

Angew. Chem. Int. Ed., 37, pp. 402-428 (1998).

25 Ilustrative examples of OLED constructions include molecularly dispersed polymer
devices where charge carrying and/or emitting species are dispersed in a polymer matrix
(see J. Kido “Organic Electroluminescent devices Based on Polymeric Materials”, Trends

in Polymer Science, 2, pp. 350-355 (1994)), conjugated polymer devices where layers of

polymers such as polyphenylene vinylene act as the charge carrying and emitting species

30 (see J. J. M. Halls et al., Thin Solid Films, 276, pp. 13-20 (1996)), vapor deposited small

molecule heterostructure devices (see U.S. Patent No. 5,061,569 and C. H. Chen et al.,
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Sci ence, #@slighptaclBbOr@EEkK @l 884) Jempeoatjiteg atobdis plod famely ofessicsesidithyel@ | ayer s of
pol yners such as pol yphenyl ene vinyl ene act _as the charge carrying and
emtting 5%@ seqdepihe Bae Jesighatip Blyarcits (o8 Blaciterht ) SONe HaRiPIASSSpPgeT pp.
13- (1 i Vi ces (see
U5 pai ant? fio EREA 1 RRGRI BR0MERIay pBRTHAPof R SURS e B 08V

02/ 22372 iREIhYERL O2ARNT sGUree eTitanEey edsop gat san alsd/bt eptibdratly Qispastdoon the

El ectrol um nescent Material s", cronol ecyl ar Synposja, 125, pp. 1-48
(1997)), TEFPRT IBRALEPHE ef @&te%eﬁ%ﬁfecaw%ﬁx 3%(%_3@% doner elementE

The receptor substrate may be any item suitable for a particular application

including, but not limited to, glass, transparent films, reflective films, metals,

20 semiconductors, various papers, 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 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 patterned with

25 indium tin oxide and/or are circuitized with low temperature polysilicon (LTPS) or other
transistor structures, including organic transistors. 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. Suitable polymer substrates include

30 polyester base (e.g., polyethylene terephthalate, polyethylene naphthalate), polycarbonate

resins, polyolefin resins, polyvinyl resins (e.g., polyviny! chloride, polyvinylidene chloride,
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Q Pei et al., J. Arer. Chem Soc., 118, pp. 3922-3929 (1996)), and
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Sci ence, WOB/2258. 2009- 2011 (1997)). Referring to FIG 1PCUHEOIABALY el ement
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em ssi ve ﬂﬁlbﬁ@ltfatyqun@fa@‘@ermisgpdorrmlew@w Béveces bgorimmne shereeft Tagadea of an
subst ant i aI l%Pt ransmni ssi vcﬁ3 to vi.s
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25 i ndi umdgidy d?Pférql%nﬁEndér%eﬁneE(lfe'nE&fHettér%f"@er\ﬁetr"b Wbt GRRES @i Pol ysilicon
(LTPS) or other transistor structures, Includi'ng organic transistors.
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ol HFTayer opt TedksiieiGsahe) pbl Shav sk tremal Barrbiad wanlaiy pe
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emitting polymers, to form OLEDs. It will be recognized, however, that the concepts

20 tllustrated can be applied to patterning of other electronic devices or portions thereof. In
FIG. 2(a), a laser beam 230 is incident on a donor sheet that includes a substrate 210, an
LTHC layer 212, an interlayer 214, and a transfer layer 216. In this case, transfer layer 216
includes a light emitting polymer. The donor is in contact with active primer layer 222
which is disposed on receptor 220. In practice, the active primer layer can be coated onto

25 the transfer layer of the donor sheet, onto the receptor, or both. Also, the active primer
layer can be coated to form a single continuous layer on the donor or receptor, or the active
primer layer can be patterned on the donor or the receptor. An active primer layer can be
patterned by any suitable technique including photolithography, screen printing, selective
thermal transfer, deposition through a mask, and the like. When using a patterned active

30 primer layer, it may be desirable to pattern the active primer directly onto the receptor only

in those areas where the transfer layer is to be selectively thermally transferred.
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polyvinyl acetals, etc.), cellulose ester bases (e.g., cellulose triacetate,
cel lul ose acetate), and other conventional polyneric filnms used af 1 Fed ibs 15
supports. For nmaking OLEDs on plastic substrates, it is often desirable to
i ncl ude YO8 film or coating on one or both sur f acesPCHIUSPHR0HT ast i ¢
substrate to protect the organic light emtting devices and their el ectrodes
5 fromexposure to undesired | evels of vvater, oxygen, and the |ike. Receptor
substrates can ?re ?tte ed w FE? one or npre of el ectrodes,
transistors, ‘A@a& Regmal yr%ir&lwafl%ﬁ YPEHAR BIREETIASATG? r§oe POt Ratiapnagk k

TBL T X, QUARN Rl LOBRLS o UL el ﬂnﬁgﬁ)h%glﬁﬁfytar%@&san% JfLher devices.
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transfer ogeratlons to facilitate transfer of materials to form el ectronic
devi ces owhpjomekingg ﬁélh@crlébOLﬂﬂadlﬁrdéﬁa red-emigsivediveyemigsiv ereund isseencenppsive de a
mat er.i al or n:aterlal a 5 %}J os%é?t0| rove dheS|on nd/ or ot her
trandfer PEBPEFPIEE S(CﬁBr*PEé’ ﬁ@e %PE "o eﬁ%‘{}?r BLFBY RIS ARE

oper abi | i ¢¥m@fts.t Me Fe'c@ﬁtbF O Ge ?K%V;ia@t@rr@ﬂ \Aﬁ'ﬁVdc%@px@xﬁbﬂ‘ﬁn é?ststp%&ﬂ@ﬂ (hence the
term"active"). 15 To illustra FIGS. 2(a) and (b) show sel ective thernmal
transfer fmfrmalatedafn:séaeh otf dyediffe@hberontive mateaels peing t@Afewhdr Bominstande, viee pri mer
| ayer 222 h rFB @n di. sposed t%etween t he tranﬁfer | ay. eét 2° and the receptor

220. Wt hif e&Ft“&ePPfé‘P?{IS prycackprissive majeriahtanshy raig §éﬂ§§éﬂ‘ the ter s
of ”a”Sf&fth"vE Prﬁté?fagﬁﬂh abli &E&r‘s‘?ﬂﬂﬁ%@% erdMRGfR4 § O;?éc&fca GidiLal!ly |1ght
emtting polyners, orm Wil be rec n|ze ovvever that the

conaept s ﬁ@fdrhhnt&tdf&h&demmvbdeﬁ@epﬂ)dn@trﬁr@fep&tit erni ng of other el ectronic
devices or portions thereof. In FIG 2(a), a |laser beam 230 is_incident on
a donor sheet Aﬁa\te nriesrUenes 232 dngbates an actvegategipl of magsrialsydispersed in an

it or | 2y efioddor ARPLIBIPLRLOL AYEL B 1) fARer iR endl 3 R | pyer 216

i ncl udes a % rve

primer | aygwe a&&nam &b abﬁvdiﬂn&maﬁar asctfcﬁﬁbe;nbpér: ié24ke skRctied a6 ialiRaint he active
primer |ayer can be coated onto 25 the transfer |ayer of the donor sheet,

onto the #eewmpsrabilisy. Bot examplle she acige meterials opr inshide clegyronicelbrrdigecoat ed to
f or @ sin { con .l nuous Ia receptor..or t [ active
g ec%l oll Oé

pringr | a8t 2'PErt & A HmSYﬁQP%éIC%ng'?r%rrafl O SPILFS: R4 %cti ve pri ner

layer cancdiuctBat tFderPthrd Mc@ymatdtitld Hchide @%ﬁﬂl%ll'rﬂ&lbé@é Rfdterials used as
phot ol i t hography, screen printing, selective thermal transfer, deposition

t hr ough ahmgkuttﬁhdiop&msIadde?haméranﬁmrh@r cahamtm}ectmdla}ﬁrtmaienmm@lﬁ@ts | ayer,
it may be irable to patte ctl r directl .0 the receptor
ont y i n E GG Reh R e PR F aBre Fe I B <ol BRPOe 1 her el |y
transf errgdicelRaterials. The binder material or ﬁmctlonallzable polymer can be selected to
20 improve adhesion between the transfer layer material and the receptor during selective
thermal transfer. These materials can include relatively inert (e.g., non-active) polymers
such as polymethylmethacrylates (PMMAs) or polystyrenes; conductive polymers such as
polyanilines or polythiophenes; and/or conjugated (and often light emitting) polymers such
as polyparaphenylene vinylenes (PPVs) or polyfluorenes (PFs).
25 Hlustrative examples of emitter materials that may be useful as active materials in
active primers of the present invention include 4,4’-bis(2,2-diphenylethen-1-yl)biphenyl,
N,N’-bis(4-(2,2-diphenylethen-1-yl)phenyl-N,N’-bis(phenyl)benzidine, and
pentaphenylcyclopentadiene. Illustrative examples of dopants that may be useful as active
materials in active primers of the present invention include N,N’-dimethylquinacridone, 4-
30 (dicyanomethylene)-2-methyl-6-(julolidin-4-yl-vinyl)-4H-pyran, and 3-(2-benzothiazoly!)-7-

(diethylamino)coumarin. Ilustrative examples of charge transport materials that may be

20
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be usefW as acttj ve materia actl rimers oé t he, present invention

g 6@ ap pde

i ncl Yde 4t trags '(12)'?' Rﬁfﬂﬂ%hi‘} @[np?él}f Ontt 9[ Bptﬁh quately matches the intended
N N - Di S( dadofer Zflb RN QY IRLRER TG VbR RERH s bl GBRERYE BEAGHIhO Samand P

ent aphenyl cy pent ene rative exanples of dopants t at may be
usef ul asoeparde ddmtr 8héedd ® form acier vrenqﬁesriremfcﬁtloiﬁs 2teorpthe Semt récepMt220N
i nclude N, N -di met hyl qui nacri done,

( di cyanomdit h%éw@} WRAMEIG: 8. tasepior a%chca@ ipeluds ppey layess,sevicss. portgons of

3-(2-b enzg)é\me’gl’z(g] Hther p7atterns such as transistor arrays, patterned or un-patterned anodes,

20 patterned or un-patterned charge transport materials, patterned or un-patterned insulator
ribs, patterned or un-patterned buffer layers, patterned or un-patterned color filters,
patterned or un-patterned polarizers, black matrix, electronic bus lines, and the like.

After transfer of the light emitting material(s), other device layers can be deposited
and/or patterned. Such other device layers can include charge transport materials, cathode

25 layers, and the like. Insulator ribs can also be patterned after transfer of certain device
layers, and before deposition of a common cathode to electrically isolate adjacent devices.
Patterning of such other layers can be performed by any suitable method including
photolithography, thermal transfer, deposition through a mask, and the like. For OLEDs, it
is often desirable to encapsulate the devices by coating the finished devices with one or

30 more layers that form a barrier to water, oxygen, and other elements in the environment to

which the patterned devices may be susceptible.
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(di ethyl am~i no)coumarin. Illustrative exanples of charge transport materials
that may be 20 0 1 FEB 260 WO 02/22372 PCTTSOL/ 02017 useful as actj VEEra 9
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adequat elpanmatches the intended transfer pattern. As shown in FIG 2(b),
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adjacent devices. Patterning of suth ot her l'ayers can e pertormed by any

sui tabl e brs{maﬂhylpﬂmdruﬁNﬂg dipietitytilentitimg t(ﬁb]b)/m pdigstyrahe. t TieaEPB rwascdpaséd i on

t hrough a_ nas nd the |ike. Far OLEDs,
g from Aldrlc?m Chenr\]lcal Company, Milwaukee, WI The polystyrene used had a 50,000

molecular weight and was obtained from Polysciences, Warrington, PA. The active primer
20 was spin coated onto the PEDT/PSS layer out of a 1.5% weight-to-volume toluene

solution.

Example 2: Preparation of Donor Sheet

A thermal transfer donor sheet having a light emitting polymer transfer layer was
25 prepared in the following manner.
An LTHC solution, given in Table 1, was coated onto a 0.1 mm thick polyethylene
terapthalate (PET) film substrate. Coating was performed using a Yasui Seiki Lab Coater,
Model CAG-150, using a microgravure roll with 150 helical cells per lineal inch. The

LTHC coating was in-line dried at 80°C and cured under ultraviolet (UV) radiation.

TABLE I: LTHC Coating Solution
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Next, an interlayer (formulation given in Table II) was coated onto the cured LTHC

layer by a rotogravure coating method using the Yasui Seiki Lab Coater, Model CAG-150,

with a microgravure roll having 180 helical cells per lineal inch. This coating was in-line

dried at 60°C and UV cured.



LTHC coating was in-line dried at 80C and cured under ultraviolet (UV)
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epoxy novol ac acryl at eEbecryl 629 tel 13.18 acrylic resinElvacite 2669

(7'8.79 2-benzyl -2-(di metbylam no)-1-(4- lIrgacure 369 tB0.89 (nma holml)

lien |) butanone 1-hydroxycycl ohexyl phenyl ketonelrgacure 184 (sl 0. B

2- but anone43. 75 1, 2- pr opanddifliE HorlgtaskeysfiCasting Sobitenat e26. 25 Wavai | abl e

from Col umbi an Chem cats—Co—Attanta, GA—(2) avai gt b fvom Sol utia Inc.,
St. Louis, MO (3)avai| abl e fron¥@po@ntJohnson & SonwciEEfg. ,{ Racine, W (4)

=\

avai | abl e from Byk- Chegt &5 188 il ot B ik (9) avar rab] e from M nnesot a
M ni ng and Manuf act ur| iﬁ?sémf yﬂioﬁﬁfg@yh@h ai | abPe frpm UCB Radcure
hic., N Augusta, SC | Javartapbte fromic Acrytics tnc., Menphis, TN

avai | abl e from Ci ba- GePyyrr88p., Tarrytown, NY 10 Ne&3®, anjinterlayer
(fornmul ation given inTable IT) Was coated ontothe cured LTHC

Joncryl 67 2.78
Irgacure 369 1.25
Irgacure 184 0.19
2-butanone 48.00
I-methoxy-2-propanol 32.00

Next, a PPV light emitting polymer was spin coated out of a 0.5% weight-to-
5 volume toluene solution onto the cured interlayer coating. The PPV was one commercially
available from Covion Organic Semiconductors GmbH, Frankfurt, Germany, and identified

as COVION PDY 132.

Example 3: Thermal Imaging of PPV onto an Active Primer Receptor

10 A light emitting polymer was thermally transferred in a pattern onto a receptor

having an active primer layer in the following manner.
The donor sheet prepared in Example 2 was brought into contact with the receptor

substrate prepared in Example 1. The receptor was held in a recessed vacuum frame w e
the donor sheet was placed in contact with the receptor and was held in place via

15 application of a vacuum. The transfer layer (PPV light emitting polymer) of the donor was
contacting the active primer layér of the receptor. Next, the donor was imaged using two
single-mode Nd:YAG lasers. Scanning was performed using a system of linear
galvanometers, with the combined laser beams focused onto the image plane using an f-
theta scan lens as part of a near-telecentric configuration. The laser energy density was

20 0.55 J/em®. The laser spot size, measured at the 1/e” intensity, was 30 microns by 350
microns. The linear laser spot velocity was adjustable between 10 and 30 meters per

second, measured at the image plane. The laser spot was dithered perpendicular to the
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| ayer by a rotogravure coating nethod using the Yasui Seiki Lab Coater,
Model CAG 150, with a mcrogravure roll having 180 helical cells per Iineal
inch. This coating was in-line dried at 60C and UV cured. 23 0 1 E'! QMB
02/ 22372 PCT/ USQO /02017 TABLE I1: Interlayer Coating Sol ution Oo g LF’?;lrt
by Wi ghtWSR¥3812 HP (tri met hyl ol propane triacrylate 14.85 P@Ef‘@‘"/ #3i | abl e
from Sartonmer, Exton, PA) Butvar B-980.93 Joncryl 672.78 Irgacure 3691. 25

| rgacure 1840. 19 2- but anone48. 00 1- met hoxy- 2- pr opanol 32. 00 Next, a PPV |ight
emtting polyner was spin coated out of a 0.5% weight-to 5 vol unme tol uene
sol uti on WY dﬂ%’éﬂcéﬁlfﬂédilfeﬁ‘ﬂ@]fW&bébO@@altqongn ampbtupe\/ The srapsier l@xﬂwmq ally

| abl e f O S Kf urt , d
et 11 SRR B SR AN R T oFLRTHG b oSS TR
Active Primer R%E@Pw;anﬂsﬁérfa %9)3& trgﬁ@fé&édnq argeﬂléfsr@ﬁmm%at u@r&ﬁ'olvxrh)tlﬁ@nsferred

in a pattern onto a recepto having an active prinmer layer Int T ol | owi ng
manner . Thegidoneith ghdE0 qmnmqaametdelrameaoamﬁis&a@ Vithe patterngh tPPivhiires e@nd act Wit h
the receptor substrate prepared in Exanp |. The receptor was held in a

recedsed PR¥A%H tPOgHBIFQrM an @#@ﬂd‘bﬁ@@wes%@ﬂtlwsbqéraé%éfduplhméweeﬂcqevwat h the

recept or | l ace via 15 application of a vacuum The transfer
| ayer (PP\/Q%Y%%r atg{]ld?{agpﬁ ynmer) of the donor was contacting the active

pri mer | aggEmplk 4t e o0 6Fan OERD, the donor was |maged usi ng two

singl e-node Nd: YAG | asers. Scanning was performed using a systemof [|inear
gal vanoret er s, A @RER veasquesirerei thafdlowirgamenneocused onto the image pl ane
using an f-

Insulating ribs were patterned as stripes on top of, and positioned between each of,

10 the PPV lines patterned onto the receptor as prepared in Example 3. The insulating ribs
were patterned by laser induced thermal imaging of an insulating, highly filled thermoset
polymer formulation from a donor element to the receptor prepared in Example 3. The
insulating ribs as transferred were about 1.6 microns high and overlapped the PPV lines by
about 10 microns on each side. Next, a 400 Angstrom thick calcium coating was vapor

15 deposited over the insulating ribs and PPV stripes. Next, a 4000 Angstrom thick aluminum
coating was vapor deposited over the calcium coating, The calcium/aluminum
construction served as a double layer cathode in the OLED. The insulator ribs maintain
electrical isolation between OLED devices. The result was a series of patterned OLEDs on
the glass receptor, each OLED including an ITO anode, a PEDT/PSS buffer layer, an

20 active primer layer that functioned as a hole transport layer and transfer assist layer, a light
emitting polymer layer, and a coramon double layer cathode isolated by insulator ribs
positioned between the OLEDs. Upon application of a bias voltage across the anode and

cathode, bright electroluminescence was observed from each of the patterned OLEDs.

25 The present invention should not be considered limited to the particular examples
described above, but rather should be understood to cover all aspects of the invention as
fairly set out in the attached claims. Various modifications, equivalent processes, as well as
numerous structures to which the present invention may be applicable will be readily
apparent to those of skill in the art to which the present invention is directed upon review

30 of the instant specification.
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theta scan lens as part of a near-telecentric configuration. The | aser e
energy density was 20 0.55 J/cn2. The |aser spot size, neasured at {t hefid G5
intensity, was 30 microns by 350 mcrons. The linear |aser spot velocity
was adj ustabl e between 10 and 30 neters per second, neasured at the inage
pl ane. The | aser spot was dithered perpendicular to the 24 WO 02/ 22372
p1lFE3% PCWbhaiSetla24aily: maj or di spl acement direction with about a 100 p. m
anplitude. The transfer layers were transferred as |lines onto the receptor,
and the intended width of the |lines was about 90 m The PPV transfer |ayer
was transf err edAiprocassser paernidg 4 lapaf i alectvaiiceddvive @umptigingithe stepgoSt ry wit h
the ITO stripes,on the receptar substrate. The B tterned PPV |lines_were 5
observed o be GINOEBEANaTI QENEET DPMeE 8y E5PIoR SURRIe st el RS iy ch
measur ed s@ypFahd centinmeters in each direction. Exanple 4: Preparation of
an OLED An OLED was pr eEar ed in the follow ng manner. Insulating ribs were
patterned as st falgsteelyfherapllpftrangferingos jnortinne f Betdisén laye neasmrisingoa t he PPV
| Ines patt ghagg BRpandNEr hEECRANM: @3iRIRAARE Hodd? 1 MRkfroBto (Bl BRY! ALT NG
ribs were patterned by |laser 1nduced thermal 1maging of an insulating,

hi ghly fil&peftiomef theslectronpodeyreer f ornul ati on from a donor el ement to the

Sbout L. 61 or oniEydlE ARRe Builer St RE Bt L Pl B 1O S o
each si de. a Nandtr, tle Hioder Aeggtselzmed o pronoad edleonive detmalgranafer wa ger trahSfecleposi t ed

over the ipsulating ribs and, PPV str.ipes. .Next, .a 4000 Angsfromt hi.ck
o) o num - BESE Pribe RerepO i the sty visivs fetesa BT sUBatd Mo

cal ci unt al siErdbiiRy CETNEE feliirb91 deeicy, efth@sinahé QulrenitANeicticathacal idf thoe OLED.
The insulator ribs maintain  electrical isolation between OLED devices. The
resul t wasadive BrMesconiprisesa ighheitaeanatedd- t he gl ass receptor, each OLED

i ncluding an I TO anode, a PEDT/ PSS buffer |ayer, an 20 active prinmer |ayer
that functioned as a hole transport |ayer and transfer assist layer, a |ight
em tting pdl ynefhd apresess aofd clrimorimowhatenbiths |elpgtronic atiéracke is sal atrgehiby
insulator pibs, rﬁggsicgliltgig%ge.bet ween the OLEDs. Upon application of a bias

vol t age across The“arode and  cat hode, bright el ectrolum nescence was
observed from each of the patterned OLEDs. 25 The present invention should
not be CO”?.I der ?l?e ;l)rlocr:%sté% cltagn tl,h v%hgéalrnttflg rlilllataegialec)g)?nr;r)r())lneenst of the electronic device

comprises an organic electroluminescent material.

4. The process of claim 3, wherein the organic electroluminescent material

comprises a light emitting polymer.

5. The process of claim 3, wherein the organic electroluminescent material

comprises a small molecule light emitter.

6. The process of claim 1, wherein disposing the active primer between the donor
and the receptor comprises disposing the active primer on the receptor and bringing the

transfer layer of the donor into close proximity with the active primer on the receptor.
7. The process of claim 1, wherein disposing the active primer between the donor
and the receptor comprises disposing the active primer on the transfer layer of the donor

and bringing the donor into close proximity with the receptor.
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descri bed above, but rather should be understood to cover all aspects of the
invention as fairly set out in the attached claims. Various nodificatignsiis
equi val ent processes, as well as nunerous structures to which the present
invention may be applicable will be readily apparent to those of skill in
the art to which the present invention is directed upon review 30 of the

i nstant sp&ci f i Tlaet proeess 25 clhinFll3whereinsdisipaingitke edteve rpeicher Hetween fepdamoess f or
patterning of el ni Vi Cce. i.sin he steps of:

di sposi ng %{1?11 dé%%?%%“ﬁ? %ﬁgg‘\esg’g{t%@%%&dﬁ%@ée 6%%&@L%§?Fa?ﬁetorand a thermal
transfer donor; and selectively thermally transferring a portion of a
transfer |ayer gonprisin . terial .conponent. of the el ectrqnic _device
fromthe dimor [ besss SLaRim- verea} fhe Hecrenstlly sptug sl 8F MEEHS ect r oni o
devi ce, m@@i@érrtohlbﬂse@@tcbﬂ@cﬂvé feeriglonpri ses an electronically active
material dispersed in a binder, the binder being selected to pronote
selective thermal transfer of the transfer |ayer to the receptor, and the
el ectronicgly ﬂ?éb%@es%?%fa’irﬁ'l, Bk %%'e@é‘c%r_@ﬁc&lgz AR 0 1Rkddial QPEHeARLLd tY Of
the el ectronic device, wherein the electronically active material of the
active pripranercomprises@shargp irgispodmaterichg material . 2. The process of claim
1, wherein the electronic device is an organic electrolum nescent device.

3. The process of claim1, wherein the material conponent of the electronic
devi ce cohpri s&praassdogpatiemig £laydrol antlhasnéndevitaicempading the sttpeofpr ocess of
claim 3, wherein the organic el echr ol um nescent mat erinﬁl conﬁri ses a l'i ght
em tting pol ymefSPOSNEARAHY S PHEET BFIWEFT R FPCsPLO SRR doe® Hieguati tpanster

el ectrol ungdgeseaat material conprises a small nolecule light emtter. 6.
The process of claim1l, wherein disposing the active prinmer between the
donor and the YekeBply rthaBy i tsdsfedingpd JORYNL ple 2a¢3Ns{EE 1pYar EYMPEISINE W
receptor andhLicBghBnt Heihe LEARREevlcaYiSh RE dbRE (BB PhcehtBt B i Skl OXi ity
with the active prinmer on the receptor. 7. The process of claim1l, wherein
di sposi ng & pastierwef theclpetramer delyisemween t he donor and the receptor conprises

di sposing the a\?fﬁér&% il Ac%g prql%elt &%ptrlrsgsneﬁ'lf e%ctljoﬁ%gﬁy e%ftivé %%tegigp&}gpersed in

a binder, the binder being selected to promote selective thermal transfer of the transfer
layer to the receptor, and the electronically active material being selected to maintain
operability of the electronic device, wherein the electronically active material of the

active primer comprises a hole transport material.

12. The process of claim 11, wherein the binder of the active primer comprises a

conjugated polymer.

13. The process of claim 1, wherein the binder of the active primer comprises an inert
polymer.
14. The process of claim 1, wherein the binder of the active primer comprises a

conducting polymer.

15. The process of claim 1, wherein the binder of the active primer comprises a

conjugated polymer.
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and bringing the donor into close proximty with the receptor. 26 8. The
process of claim1, wherein disposing the active priner between th@ @QQH§2E§§
and the receptor conprises patterning the active priner onto the receptor.
9. The process of claim1, wherein the electronically active material of the
active primer conprises a conductive material. 10. The process of claim1,
wher ei n t hid. el eEter ombased [of aleini v L, nwheneinaltheyfelectrenigc dewies iprdmeargandapri ses a

char ge traa%qr%mmiggstcg{tidg‘[.m 11. A process for patterning a |ayer of an
el ectroni c device conprising the steps of: disposing an active priner

between a receptor substrate and a thermal transfer donor; and selectively

thermal |y ansferrin artjon.of .a . transfer |ayer nprising a. materi al
conponent t)f ththeeﬁrg%e?? gt;ﬁq%lmdie iwct,lgrefnratgma lag‘bo Y 0? ﬁ'é@ e'leézﬁ'glb!.?gf:wf% f orm at
| east a penipriees Mforgdhe @é@olundndscei@sategial. wherein the active priner

conprises an electronically active material dispersed in a binder, the
bi nder being selected to pronote selective thermal transfer of the transfer

layer to tfge reﬁ%%ﬂfcessaefﬂfcﬁm ey eGhERl @R Lygaaft El\é&rmﬁl'éécf'élﬁt hekd@l sel ect ed

to maintain operability of the electronic device, wherein the

el ect r oni ceompyisesct light emyting pAYMYf the active prinmer conprises a hole
transport material. 12. The process of claim1l, wherein the binder of the
active priner conprises a conjugated polymer. 13. The process of claim1,
wher ei n t hB. bi nbler pofcesshef ataimyé7,pwhaem denprgasies elactrolmemescepoimaneal 14. The

process ofafl?in1lﬁane&eiq3®$§ b%eger of the active prinmer conprises a
conducti ng S31?ﬁ§?. . ?%% EB8Sof claim 1, wherein the binder of the
active priner conprises a conjugated polymer. 27 DILFEB2G5 16. The process

of claim1l, wherein the_electronic device is an.organi el ectrol um nescent
devi ce. 172.d'The1e}iﬁ'H8%e§§°B?la‘6‘P I thefein dismene-he Agty rgﬁlqriae%ﬂﬁ&n&wr of the

el ect roni Cyfdam eReptor comprises disposing the active primer on the receptor and bringing the

transfer layer of the donor into close proximity with the active primer on the receptor.

21. The process of claim 11, wherein disposing the active primer between the donor
and the receptor comprises disposing the active primer on the transfer layer of the donor

and bringing the donor into close proximity with the receptor.

22. The process of claim 11, wherein disposing the active primer between the donor

and the receptor comprises patterning the active primer onto the receptor.

23. The process of claim 11, wherein the binder of the active primer comprises an

inert polymer.

24, The process of claim 11, wherein the binder of the active primer comprises a

conducting polymer.

25. A process for patterning a plurality of organic electroluminescent devices on a
receptor comprising the steps of:
providing a receptor comprising a plurality of anodes disposed on a surface

thereof and a buffer material coated on the anodes;
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conprises an organic el ectrolum nescent material. 18. The process of claim
17, wherein the organic electrolum nescent material conprises a |l iﬂglptFEB i
emtting polynmer. 19. The process of claim 17, wherein the organic

el ectrol um nescent nmaterial conprises a small nolecule light emtter. 20.
The process of claim1l, wherein disposing the active prinmer between the
donor and the previémect theonglriransisr dprqscdement ch@PHEDE webase iswhstrats rand e
receptor apd fAri.ong r : e . i se proximty
with the acti %\%{éiaggji’ {r?r]grnta gﬁertlhye&r@ (Z%Q?)s‘[ulg% (%%Qlcrﬂg&%ﬁg@gésscag?&é{}g?m 11, wherein
di sposi ng t he atispogiag@niattve bemer betwedrethdomode diapabed lserfacecdphoreceptnpr i ses

di sposing t cti priner.on t transf.er layer of the donor..and bringing
the’ donor 1R sk e iR 08 b i " Boent BR o< bilRs” SPBRs®lr e ol
11, wher eid¢lediogioaldy augivé hateaial disperspd imebinde] thebindérveledied @ promioet thdimal ecept or

conprises patiterping the activ riner onto the receptor. 23. The process of
claim 11, R%rﬂlééeépﬂtlhf ﬂ'é“sg‘?rﬁ‘ﬂ’éfto&% Feﬁ%}’t%feti ve primer conprises an inert
pol ymer. 24. ThRiRfiReE FSrdllyCitaak@irink, the\R&1s8): Tayeh BoR tREl86n@blchidft @Gk Ve

primer conprises a conducting polyner. 25. Aprocess for patterning a
pl ural ity Eeepsrdafire aagemob therargraicdentrofavineseent giategial oreide prceptos 8ir i si ng

the steps of: p i:di e ; I I 1 g di sposed
on 2 surface LBy aatd ufode RRRHAL of AR ok g e AR, O R
H 36 providatagaldo fdreraplhratitysf of ganiccdestrpluslimaseamt devases on shemgeeptdsagaeh sfibst r at e
and a trapsfer. layer . ..the ir fer |layer copprisi n Qorgani c .
el ect ol unihasdan Maupine b BBEls dBEER<3 Pratisht Bt Bt anode
di sposed sporfi@cef the attive priznepi portios Wb ster @pai@sldcttdieminessst matetidyard of t he
donor el enment,, (t%thg‘3 active priner conprising an electronically active
materi al dREPYLdbe sathoden; nder, the binder selected to pronote ther mal
transfer of the transfer layer to the receptor; selectively thermally
transferring the transfer |ayer fromthe donor elenent to the receptor to
form a patitern Bfpreqess & pareraing| eplurabhued ereanie slectpluainessenbdeti¢ss Aetept or ;
and deposj.tifg ¢ ﬁbﬂﬁﬂgm@%{eﬁ%@' on the pattern of the organic
el ectrol um nescent

providing a receptor comprising a plurality of anodes disposed on a surface

thereof;

providing a thermal transfer donor element comprising a base substrate and a
transfer layer, the transfer layer comprising an organic electroluminescent material;

disposing an active primer between the anode disposed surface of the receptor
substrate and the transfer layer of the donor element, the active primer comprising an
electronically active material dispersed in a binder, the binder selected to promote thermal
transfer of the transfer layer to the receptor, wherein the electronically active material of
the active primer comprises a hole transport material,;

selectively thermally transferring the transfer layer from the donor element to the
receptor to form a pattern of the organic electroluminescent material on the receptor; and

depositing cathode material on the pattern of the organic electroluminescent
material to form a plurality of organic electroluminescent devices on the receptor, each of
the devices including in the following order one of the anodes, a portion of the active

primer, a portion of the organic electroluminescent material, and a portion of the cathode.
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material to forma plurality of organic el ectrolum nescent devices on the
receptor, each of the devices including in the follow ng order one of the
anodes, the buffer material, a portion of the active primer, a portioff of.
the organic electrolum nescent material, and a portion of the cathode. 26.
A process for patterning a plurality of organic el ectrol um nescent devices
on a receptor conprising. the steps of: providing a receptor conprising a
plurality of anbfd¥oussyiedaln Ynvhcreinthetter fiiipagng thsrelyedirieer RetyseR mal
transfer d@E@bn&!RHRM abPIRRTE&HRY cOMPARS cSHRSIRALRivERHNRTr ol draRs hifjded ayer,
the transfer |layer conprising an organic el ectrolum nescent materi al;

di sposi ng YhhaFCERIEr pri ner bet ween t he anode di sposed surface of the
receptor substrate and the transfer |ayer of the donor elenent, the active
primer conprising an electronically active material dispersed in a binder,
t he bi nder2&el etheeuiotess pf dart 296, heremathe step @ disposingf the heiverpainet betwearyer t o

t he receptar, wherein.th elect{onicaLI a&tive nat%riaL of Ehe acgtive
) t ?.donor elenrl_le and thé receB otr comPrls g Tferning the actiy rlfnﬁr on l}e anode
primer conprises a hole transport matéerial, sefective 9 ermall’y

t ransf er r i digposébesutfaensiftes rebgy@tr from t he donor element to the receptor to
forma pattern of the organic electrolum nescent material on the receptor;
and depositing cathode material on the pattern of the organic

el ectrol umgiescewy pidBdse rdf allaifn024, GitBréin Fhelktdp Iof Yebsit@ipIRBI @thode material

el ectrol um nescent devices on the receptor, each of the devices including
in the fol fo5Wrses dsperdtingoheonynon ¢ihodpodes, a portion of the active primer, a
portion of the organic el ectrolum nescent material, and a portion of the

cat hode. 29 27. The process of claim 26, wherein the step of disposing the
active pri¥er bBtewereeess ohielatoAdr fughermemprising thenstep elCpateningoppwrdlgesf coat i ng
the active, aifRr yOME! dASANOUES clind SalBEEPHAT 2nBP  EORPOSSRR, OF o aim
26, whereifi"the stép of di'sp mg‘i e active priner between - the donor

el enent anhnsfeerimgethe ptaosferc apgqr tosdtrizatly édohitengdjadeat aghniv @lgotroluminestent he anode
di sposed surface of the.re tor. 29. The process of claim26, wherein the
step of dePo&rt MY qeﬁ%mﬂ:(ﬁ’t(ﬁ < ORRE 52109 conpr i ses depositing a common

cat hode. 30. The process of claim?29, further conprising the step of
patterning a plurality of insulators before depositing the conmon, cat hode
and after 3| ecthes @recksy ﬁg|qla9m 26, wherein the organic electroluminescent material

comprises a light emitting polymer.

32. The process of claim 26, wherein the organic electroluminescent material

comprises a small molecule light emitter.

33. The process of claim 26, wherein the binder of the active primer comprises an
inert polymer.
34, A thermal transfer donor element comprising:

a base substrate;

a thermal transfer layer capable of being selectively thermally transferred from
the donor element to form at least a portion of an electronic device; and

an active primer disposed on the thermal transfer layer as the outermost layer of
the donor element, the active primer comprising an electronically active material

dispersed in a binder, the binder being selected to promote selective thermal transfer of
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transferring the transfer layer to electrically isolate adjacent or[g?n!':p .
el ectrol um nescent devices upon deposition of the commobn cat hode. P JBe’
process of claim 26, wherein the organic el ectrol um nescent nmateri al
conprises a light emtting polymer. 32. The process of claim 26, wherein the
organi c el ectrolum nescent material conprises a small nol ecule |ight
em tter. 3Be uThdeplapardss wkeptdrapnd 4, elegtreniedlly adtize matetiad beihg tstlected ta ve
primer conpL.il.ses A | 34, L Lr . . ment
Conpri si ngrinapoyRoyltp S b BRHRE ekl pAkiih I BeoddtR) oy BMRf bECET
sel ect i vel the adime pairey cdmmises elight dmittingmmatehial. donor el enent to format | east a
portion of an el ectronic device; and an active prinmer disposed on the
thermal transfer |ayer as the outernost |ayer of the donor elenent, the
gpt ijve prihmeL _ curmrd oigsl@ eﬂ@naﬂlloeblem’é 34 etk bo&nlﬁﬁﬁﬂg?/ﬁligmtoeﬁdaﬁéonvd}siﬁﬁﬁyse? in ?

i nder, the binder being selected to pronote selective thermal transfer o
30 Ul FEB Z‘ﬁsﬁoﬁ‘?él lfelt‘%i‘?’r’élfﬂé?gbqs%l tr‘l‘t%a%ff)ﬁh%g{?m‘ﬂrt{an%fﬁrdal’%e electronically active
mat erial being selected to mmintain operability of the el ectronic device,
wherein the electronically active material of the active primer conprises a
| i ght eni ti6 ng Heetdonprglemgs of qlpien 3b Aigrthes Pamprisingain igteddyer Siposed betiveen
conprisin L } di sposed between the base
substr at egtgﬁgglktﬁgk?a%g?%gﬁg%nﬁ%}s[?%@h]g%}%ﬁq@g The donor el enent of claim 34,
further conprising an interlayer disposed between the |light to heat

i d the t ..37. Th | enent of claim 34,
wnr oi n Cnt- (7 arer ol Bpmp el Wi eB e e SRR BT < ©

mat eri al . &@&troladnslos®atdkr@anent of claim 34, wherein the electronically
active material of the active priner conprises a conductive material. 39.
The donor el ement of claim34, wherein the electronically active material of
the activg pri ﬂferd&lgm@héﬁsof?:lé}lﬂq49gh@:lreﬁl?tﬁtgﬁfet:tr&ﬁ&‘ﬁsﬂa@{iye reridiNgt tRONOT

e o

el ement of claim 34, wherein the binder e active primer conprises an
i nert pol yaedive primer comprises a conductive material.

falad
3-'@;‘,'[:,
LREAN

39. The donor element of claim 34, wherein the electronically active material of the

active primer comprises a charge transport material.

40. The donor element of claim 34, wherein the binder of the active primer comprises

an inert polymer.

41. The donor element of claim 34, wherein the binder of the active primer comprises

a conducting polymer.

42. The donor element of claim 34, wherein the binder of the active primer comprises

a conjugated polymer.

43. A thermal transfer donor element comprising;:

a base substrate;

a thermal transfer layer capable of being selectively thermally transferred from
the donor element to form at least a portion of an electronic device; and

an active primer disposed on the thermal transfer layer as the outermost layer of
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41. The donor element of claim 34, wherein the binder of the active priner,
conprises a conducting polyner. 42. The donor el enent of claim 34,0vhécai b
t he bi nder of the active priner conprises a conjugated polymer. 43. A
thermal transfer donor elenent conprising: a base substrate; a therm
transfer |ayer capable of being selectively thermally transferred from the
donor el emhntd(tnor ffxbmmnat tHeeassiveaprpom cgmpresingaan e¢ledttonwailc adéve cmterahd an
active pripe t her mal sfer layer _as . the oute t layer
of 31 t he dorstd of R ph BRgIEPs1dee18 B 8 6iEes 8 ROV SRR 1
active mat ﬁenﬁahsfeldlayaetroseﬁbcemoxa abd n@earlectﬁohﬁ:alhr adee Iﬁeeermg ek eeleedd t® pronot e
selective thermal tr o] t he transfer. recepto nd the

el ect r oni cBANPILeReR 1%9? deie iﬁmﬁ‘é‘f’ AgYicce Moere t%%’/S{eCthHV‘f‘h“&laﬁmp ‘?t?ﬂﬁ?P?t y of

t he eIectrmghgngqymﬁ@cmﬂ@ﬂkghHm@hgm@bﬁ%hmgﬁlcalIy active naterlal of the
active priner conprises a hole transport material. 44. The donor el enent of
claim43, further conprising a light to heat conversion |ayer disposed

bet ween t hgy basensSugt él%ﬁm%@@laﬁﬁ'% tfl?x‘ﬁ{e?%m ik zf %ht 't&%%'f corf¥@rsio Eﬁﬁ‘ye{jonor

el ement of claim 43, er conprising an Inter di sposed between the
light to h@aposc;cbbmwcm tbﬂbasay@}stratndndtlnethernaaistfaesfet layar. 46. The donor el ement
of claim43, wherein the transfer |ayer conprises an organic

el ectrol um nescent nmaterial. 47. The donor el enent of claim43, wherein the
bi nder of 4%he aThd dehopelement of olajm #3,d6rthedDohpréving gnoinerteyer ddBosed betweemor

el ement of clajm43, wherein the nder of the active priner conprises a
conductlnghﬁba@ﬁﬁPa“&@“@TWEHﬁHﬁ8?§3?§ﬁ§ﬁ?1ﬁprcIaln143 wherein the binder of

the active primer conprises a conjugated polynmer. 32

46. The donor element of claim 43, wherein the transfer layer comprises an organic

electroluminescent material.

47. The donor element of claim 43, wherein the binder of the active primer comprises

an inert polymer.

48. The donor element of claim 43, wherein the binder of the active primer comprises

a conducting polymer.

49. The donor element of claim 43, wherein the binder of the active primer comprises

a conjugated polymer.
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