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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
25 that can both improve transfer properties and maintain device functionality. Furthermore,
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



so on). The present invention also contenplates active priners that include
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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 is
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.



WO 02/ 22372 PCT/ US01/ 02017 I n yet another enbodi nent, the present invention
provides a thermal transfer donor elenent that includes a base substrate,
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a receptor wth an active-prinmer o resent 1 nvention di sposed between
t he donor to angteptoe and ciepélecironivatly kdtlve ni’a(tdsr)al being sdediahtt meintimgsrabdity obn of
portions of one or re transfer layers thermally transferred onto a
recept or HMAI§RFOBIS d8¥iCeve primer |ayer. Wiile the invention is amenable to
various nodifications and alternative forms, 20 specifics thereof have been
shown by way of exanple in the drawings and will be described in det ail’.
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Description The present invention is believed to be applicable to thermal

mass tr ang¢ampenyingrdragvings i Whiebth a donor el enent to a receptor to form
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bat t1|5CUI a[;)ll%, rfacoepgor 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



WO 02/ 22372 PCT/ USOL/ 02017 thermal transfer of organic el ectrol um nescent
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their pure Tormin or o i nprove their transferability in thermnal
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as disclosed in co-assigned U. S. Patent Application Ser. No. 09/662, 980
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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.



4 WD 02/ 22372 PCT/US01/ 02017 FIG 1 shows an exanple of a thermal transfer
donor 100 that includes a base substrate 110, an optional underlayer 112, a
| i ght -t owWeatr23onversi on |ayer (LTHC | ayer) 114, an opti paBUSIwRer7 ayer
118, and a transfer |ayer 116. Qther | ayers can al so be present. Sone
exenpl ary donors are disclosed in U S. Pat. Nos. 6,114, 088; 5,998, 085; and
5 5,725,989, in International Publication No. 00/41893, and in co-assigned
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substrate, or through the receptor, or The radiation can include one

or nore mévéﬁéﬁ&tlnénter%pwPﬁbhq;atl@m blpeo@/ﬂbffﬁ3 aphiyeerasgigpediVat Patent or
ul traviol %gglc%ﬂoﬁ“s' ﬁ@thﬁs‘?b?ﬁﬁmﬁthéé?%ﬁod ser, |amp, or other such

radi ati on urce. e al from the thernal transfer | ayer can be

sel ectively transéiily & HeQransfe@6€ AbMIthe trafidfiérdaykd offB Mitemalt rAads MRAGEM dshot or m
patterns of the transferred material on the receptor. In many instances,

t her mal t plgmentdp mpmorl sugpirate by placing theczansfsr layenof therdorar elewsat adjpeent
advant age bec curacy, and geision t.hat can often be
achi eved. orihe "eepRt 2nd ‘%&"‘Q‘é‘g%ﬁ & Yol ¥fepiship r%“é%?%%"‘td‘a% “?hat &% 1 i ne,

circioe, sapidfRd BthOLTEIC BH@RAY AR it®RE4tOThedoRys cah®e exﬁ@@@m e,
selecting the size of the light beam the exposure pattern of the |ight

beam t heinxginginadiation thypugli the doeer bsirate @mtfa@uglv\ﬁhteheqen@r; orrotinl Theass
transfer elenment
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donor el egrabioldd gt farskmpiblitodt HRkérYRinp, oPothBesBradtiditsotiead or ot her
heating el enent (patterned or otherwi se) can be used to selectively heat

t he donor Mitesiak fromdthe él@etrmyl transeer ygr qaatbpéclnctweb'etrams&nr@ﬂé@ mrwgptozm oY tions

of the transfer | aver. t he nor sheet is
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eni ssive icons, and the |ike. The nodé of thermal mass transfer can vary
dependi ngbcnauseh@“ thy p@umcymnd adicatanghat can h8en b@@c}nﬁvedafféc pia¢ snchshdppobiber t i es
of the LTI_ggnslfgx}/ d lbattern (et g Ps 11r(1)ef cird lt3 eSE]lI,lE?f'le Sorl other sﬁaper) can I)e 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 materials 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



30 layer, etc., and generally occurs via one or nore mechani sns, one or
nore of which may be enphasi zed or de-enphasi zed during transfer dependi ng
on i magi mgoopeadirl i ons, donor 5 WO 02/22372 PCT/ USOL/ 0201FCT/@SMIR20LICt | ONS,
and so forth. One nmechani smof thermal transfer includes thermal nelt-stick
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condense %rﬁlmeeram%emcmaes Jmﬁlvenfaaﬁemnmewﬁmamd GetingItRh BE eseditb ablafeer
nodes that include one or nore of these and other nechani snms whereby the

heat genepeitiets pitha trangfeidayeryadF ofghe donds @h@lﬂt ﬁh@ byt ¢iepstnreablefeth srateria] enent
can be used t
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rat1o sources can be used to

heat jot her Wﬁbreﬂ?&ﬁtérfaﬂ&%%&ﬁed i @}E&Tran@fe? ®at dan bEQﬁblﬂﬁzi%led)gy h&f BBheaates in(Be -
exposure through a mask fgh powered  |ight sources (e.g., xenon fl ash
the

| anps anddonse esl)enar A pmmru@ wblmagfldtra¢teﬁlair@gm agndeassher td}@ egeeptornifher ed,
si bl e, traviol et sers ar.e t1C usef ul i t abl Iasers
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(e.g., Nd: YAG and Nd: YLF). Laser exposure dwell tinmes can vary w dely

from for elemamtmae be ais¢dio dausrdthe ditahsferodf mateniadsGemridsanstsr {aypastogeceptor
mcrosecon g nore, and |aser fluences can be in the range from for
exa Ie £ 0.01 to about 5 J/cn2 or nore. Cther radiation sources and

irradi ation conditikRNSt radiRtifReRRtifikouflRl 8alPBS@RAD he TRABaDLAR rahffengs, the

donor el ement construction, the transfer layer material, the node of
ther mal remrtelearestserForanalogtésdniqaesdi. of, @spasuse thyegh ahm@k) §pgh ppereénent
accuracy iightrsgu lilslesr edg (gen%n ﬂa];holramps gh llaglefrs rarrrghée% tFltj)lr Idlgltal 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., Il mx 1 m

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

sheets).



di spl ay applications) over large substrate areas, a laser is particularly
useful as the radiation source. Laser sources are also conpatible with

bot h | ar ge0p2/gp3d2 substrates (e.g., 1 mx 1 m30 x 1.1 nmm BCERES)v@nd
continuous or sheeted filmsubstrates (e.g., 100 mthick polyimde
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cont act weckptbh@scen bpthercasd for solative tisten oeshanismsmastansfanmbieripl aced bet ween
the thernal .transfer, ele i and the r.eceptor. Such a nmask
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radi ati on absorber) in an I mgew se fashion (e.g., digitally or
anal og expomsi eart b plagHd tatvmmkbe thernpe tifaosfen ¢lerageand metmwpsdrel‘Sualmd/rrmsk

patterning qf thetransfer | ayer fromthe ther transfer elenent ~to the
Pecept or . e ERYIPIE REFBERA ¢ BePteY aiteigh n?f-lﬁhs?‘é?‘ﬁ?t&y’e%w%é?an then

transfer rﬁl.fiusteg tb A8 trtﬁﬁﬁﬁrlgelr%ég(&wom&gﬂ%@ Eanﬁ!anﬁg gguwttio%aa@&orw) b ans of

the other |ayers o mass tr 15 efement, such as th
opt ilonal ingewisayashiomr(etghealigitBiCot h;yma]ogTémomreﬁenu@ mfnasl«t)eo q)prtformnal

interlayer may.elimpate or reduce the transfer teri mthe LTHC
| ayer to %ewrss&@ﬁﬁfgrf angfer RefterEgRL E"dV%‘%S rﬁa%ﬁffpﬂ* éhefrf@ﬁgﬁﬂ F €888 t i on
of the trg { F @yer. Preferably, under inmaging conditions, the adhesion
of the opt| ona nterlayer to the LTHC layer is greater than t he adhesi on

of the interl a¥epicdlly, tdiectéd poraberoflthypinsfdriayeonme tiansfeaad astheae2Ptaref | ecti ve
interlayer, can be used to attenuate the |evel of ima radi ati on

ey iR G i PR Gk PO sETh At e dhigel Desserasir |
t ra?]%f err gd,par %d nas(?lfl aé{%nglrlﬂ{gﬁ%%g or {}%)rigf;]};s{ﬁjgéﬁ}ef 1A ;5r%§e‘ﬂ % offh@%gh(@ﬁa‘?r action

of e transmt Ion w ayer or the receptor.
Thi's is paatdriaged may Mmlilﬁditefor eddate the tragsfucoMgatetiglrfromh théarfﬁg@ laylt whthemy occur
when the receptor_is hig absorg@l ve of the |rraog| ng radi ation. 25 Lar ge
t her mal tlfea?@%andé@rerﬁémesdlﬁaﬂlow ERnsferied Qartieg of s tramSter faxers fRapf eéarbéfrent s

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 enent, wde2ta3er being selectively operated to illum neC®RUp@r®2dONS of
the thermal transfer elenent according to a desired pattern.
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an organic 10 el ectrolum nescent material that emts a different color (for

exanpl e, easdilsogirecesad tafdmidepaite compohentuiingle samd loyenoREB: gagbptpi. xBr OLED

el enents for ol or,. el ectrroni isplay. Als separ at.e donor sheets, each
havi ng. mPERBe S B AORES b pEhdave a faider e R P SR 8T Re BT T or on

mul tjpl ay egedehmBRsdeRt Materitlihdtentidaldifereht dIdrf(®r@RAmEIL) 1@ Sgreéd; GBS bRyl OFETS
that connect to form addressable pixels, etc.). Typically, materials from

separ at e cwrierusts tesfremtRGBseb-pixah@LEPraiements foc ersolor sleotrpie displagr iAddos on a
receptor for form adjacent devices, . rtions.of adjacent devic or

G 11 6r ent BB LHIOT GhecthEactairing S Wil Vet HIET VBT o0 bt el [P om
separat e gapeh: fRRRr 88Rce b OIHTR ekt f@8kdnY cQbrst OPEDs an@OFETsPar ti al
overlying registrati'on with, 6ther layers or materials previously patterned
ont o t he thecepmect todotnhaddrisgatilhpiratal et¢.).amgpiesllyomawonte fionhsapatateadeyfosr

met hod. A variety of other conbinations. 20 of two o re thermal .transfer
ol erlant s LRSI BT ACRR A0 QUYT Bt R 4 et for Fori A cxing,

form ng ngfﬂ‘tieﬁs Mcﬁacgﬂtr devRBS Pttt HEMIRS of IHe sk beR&e. URRGHATVRRD ot her

portions t hese devices, or other devices on the receptor, may be forned
i n whol e materials frwan sepayatadynos shdethdae bprtooessed dictaigiongophftooks pdrogr aphi c
b! ocessesbveir]r;rngj rgéist%t?o%evgi%f%’the??a(;fersvoerlrni]a?gr?also érg\%gus% ipg:tteirrrx]e% onto ¢ esriéég)%gred
processes:
either by thermal transfer or some other transfer method. A variety of other combinations
20 of two or more thermal transfer elements can be used to form a device, each thermal
transfer element forming one or more portions of the device. 1t 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 wavelength, 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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for stor a@’go dyes N HHRE 108 orerkaplagessi ng, and/ or i magi ng. Exanpl es of

co- 4351 gned U 'A%%ﬁﬁ?alﬁﬁ%ﬁg A e T L S A T e
54397USAl&bsenteiahl etk LTHEaRE, {3 anasipis tokonaol hdat Ao betweatithgsubstreatand

Managenent Underl ayer"). The underlayer can include materials that inpart
desi red nteHakHilC dayendering imagiag gag/or to provide mechanical stability to the donor elemen

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 54397USAIA, 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

25 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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reflection of imaging radiation by the underlayer nmay be used to control

heat genedaltllilg)lmagmgrl ng i magi ng. The under| ayer can be conprised of any of

a nunber of kn 8 Ners suc nD§ $ nked t her oset t abl e
o ooo T nienbl o e gBee kIR Pl e Atsed BT BPE b O b M Bl et DR RS o1 L3 e
net hacryl sepdosdd(@BekEinkd &héﬁ@%eumwr&smﬂéble} o mlrmaplaﬁlc podyh&t,r apol yners,
ollgoners macroners, etc.), polyols (|nclud|ng pol yvi nyl alcohols) epoxy
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phenol - f or mal dehyde resins, “celiulosé ethers and esters (for exanple, 20
cel | ul osemcEnErs etq:)elsﬂamlesgséomest @rith dutypesafevaristts thereofl), polywiayll ul oses,

pol yur et h(’jmrer'\é)hd0 nor?és po?yesters 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.).
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(for exanple, poly (ethylene terephthal ate), polycarbonates, polyolefin
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present i nvent REFTHRE 3ted 10r L agh I HEaxend i f6an barigcluded infhermal massy ansf er
el ement . E;J&Esfér-g_é%én?sy@fr thé fn%fsgﬁ %R}e}{tl&pfbl éﬁqsf% 13&&13?&%&%@/ iARSAE BRFmAhat

absor bs

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

25 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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of the incident radiation into heat to enable transfer of the transfer

| ayer fromoohe3thermal transfer elenent to the receptor.PCEUS6AI2DY, the
radi ati on absorber(s) in the LTHC | ayer absorb light in the infrared,
visible, and/or ultraviolet regions of the electromgnetic spectrum and
convert the absorbed 25 radiation into heat. The radi ati on absor ber

mat er i al sPatest Appicetadn §erhNogh0/424802 fatioveey alockdi aumbbr43USARd, nutitled

e on ] 600 SnATLE e o, on O Sal Ceni 8 AR e
hi gher. O@éﬁtﬁﬂltemﬁ@ﬁﬁfet profiles W@orﬁ?%@hﬂﬁt@. f@lséan g{vedﬂf 'rc]é %%hltt&%flépas e 10)

of the ratio of the intensity of light transmfte rough the layer to

t he i nt ensletenisfthdt ihgve impnovedeardnsfen ptdpertieayeg., b8@r Rdditabevveea isantzeded

material can be uniform i sposed throughout the LTHC | ayer or can be
non- ﬁomggﬁ@gﬂsﬁayeﬂﬁsﬁﬁ?éﬂdléﬁsgﬁf’até%fﬁsgpl e, as described in co-assigned U.

S. 11 WD 02/ 22342 PGHl 1 Cab i r4 0Q4;4iZ4, 002
(attorney dockgt’?JI E%uﬁggrauggé{é%%é&a@éﬁg%?ﬁgm "%e?%ﬁgwaggé\%%’nséle} Donor
El enent s" jlyesholtratioed dgese mifiarddTdy€s, | fiperseent dpesbandusddtibm-polaning dyes),enper at ur e

profiles in donor elenents. This can gjve rise to thernmal transfer
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sul fi des. e exar%f) suitab i ncl ude I ghent, such
as car bon paitviaiyg kxidiaedl alambivadeavingablaclasisigh agpegance). Poétyliie tnd Awenl her
suitable LTHC | ayer includes netal or netal/netal oxide fornmed as a thin

film for ceRaApIddimp mayibe pumadhuyreehniaues. such gsafariespmple ospudesRgand umi num
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di ssiml a%orm%ﬁ%g/ iv%oﬁ" deE8§iti1$§(§{mA Elyera(ﬁ bll'a-ElEKa?lulnﬁPﬁ% &% é)o%ting 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 pwm 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 IR-99, TR-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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formed by vapor depositing a thin [ayer of black alum num over a coating
that contains carbon bl ack disposed in a binder. 20 Dyes suitable for use
as radi awon2/2d33nrbers in a LTHC | ayer nmay be present in POEUSIc2DEt e form
di ssolved in a binder material, or at |east partially dispersed in a binder
material. When di spersed particul ate radi ati on absorbers are used, the
particle size can be, at least in sone instances, about 10 mor |ess, and
may be abdut66102maml 5)363 .17 Siddaluinelly, dizels azongipmeets bhsesieonchopgert drahralismr b i n

the IR region of th ectrum F r ex 25 absorbers rrarketed by
d endal e FPBPELT Qfclor EEARRIP o Tong ElioW. et GiniredeRa oG g Y can be
desi gnat i QgefY. bk d&?o%%mé Enhid RMled, %cm &36m r%egmdaé a%@%ﬁlfﬁbﬁoidl o

may be chosen m factors such as, Iity in, conpat i

wi th, a spetdld suchhi ahiannum,rtﬂ#xmrthcmaﬁndngn &nﬂcyatamunamvwhlhmamotyheenmel engt h
range of absorpti Pi gment ary ter| als may al so he us i.n the LTHC

| ayer® as et oRsHSER Be kel pglg aé‘E”‘Bf COPRFL: ABYS $1 I rRPRUR EPRid e

car bon bl i I I S hi ol enes,
and ot her (ﬁ%lh gﬁngﬁte lgfr%@{; é\IrI i&% ld\é@ (Jar E’ Iﬂmd%%sc Q%Qm\}\%%o%r/o%& %’JCU%&

PCT/ USO1/ ORd2s and pid6s ﬁﬁrbnaakﬂy 53 a%dlt,oaﬂﬁbroﬁddfatmlgr(agl WVODJ)aMy dsoepisgdrent s
based on copper or. chrom um conplexes of, for exanmp yrazol one_yel | ow,

di ani si di ne re&’letﬁﬁﬂdlﬁ‘i‘%k@wa’f@ D@ peowsed ithgrein tk&f’s@lﬂi‘j‘l Ofppﬁﬁe@aaﬁldés‘iﬂb@ﬁent s
can al so b& hsafle nL hr}@? A5 @ﬁagpéseﬁlmg’xdsqﬁs% R0 isyld ﬁQPN metal s
such as alum num bi srut in, Tn

ium anl um ¢
nol ylndenui$)258, soangistable, meals aﬂdlude; for dkatiple, ilakiahm, Piginbid tm,rmdlpinateunntimm
copper, silver, gold, zirconium iron, lead, and tellurium Metal borides,

car bi des, aﬁ‘i‘?lfl?des carbonitrides, bronze-structured oxides, and oxi des

structurally r ghﬁ%%jb%gerts oy 1Rre i Lf’%f@ 1a}’y%1(iﬁc19de ﬁl}%%r?ﬂnﬁ?&fﬁ&? QB¢ éjsed-

Metal radiatio sor palrtlc , as

descri bed forfegtimplespianeic telsmhl(eSg Ra\tolald\lmd rés02betsiid)] poR¥infisbutyra@sings
disclosed in U S. Pat. No. 10 5, 256,506. Suitable netals include, for
exanpl e, aPWHiTHAsEtasspRIYYNYlacetals; prdvvimglidens ghipridgn polysaryiaters celigigsicabl e

bi nd%r s T ?{he}'ﬁ Gd CE}]GIESQSIUID-EQ%IJ)S%Xe and pglf}/cgf}ggn tés r%ut?tﬁ bllr}giexpsorlnﬁl}n%?lﬁde such as,

for €éxanplé resi € resi’ns ponV|nyI

butyral r@finbsers, @ﬁ%dﬁ\/dr@)& paatend @it havebyst, BY bandse balymerip@d ynvdroslinigane
chl ori des, polyacr ates, cel'lulosic 15 ethers and esters, nitrocellul oses,

and pol y A sih asahelaisiétess searborhaynalr jadcilitare crossiinking 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.,
1 to 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/em®)"?, 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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nononers, oligonmers, or polynmers that have been, or can be, polynerized or
crosslinked. Additives such as photoinitiators may al so be included to
facilitatveoor/zesst i nking of the LTHC binder. In sone enboBCTMERtI#20t7he
binder is primarily forned using a coating of crosslinkable nononers
and/or oligoners with optional polyner. 20 The inclusion of a thernoplastic
resin (e.g., polynmer) may inprove, in at |east sonme instances, the

per f or mance ( ngnyentipaadybeﬁingw'dﬁoemCthia@sudmﬂdmss argbdisensing agentsofmay he addﬁdc

| th t hat th { th i
of the Liace Pl ot Pradir TERDL oS o Yot st HEEroT WA e
i ncl udes 28nd DvARHbT YodBRy Ghdisia a&né\l@ﬁ in 8 Iav[ern Rri6 B Sigh AL mgicy»ﬁyahg

percent) thernoplastic reSin, an pref erably, 3 to 45

t her nopl asdated, irestilegst acbmémmgdncdspmewthwkmsstof 066 (irhes 2D phaptdfaablgsl. hipmy be
used (e.g. 1 to 15 wt.% . The thernoplastic resin is typically chosen to
be cdnpat F%)&Hp; ar@si merr@)pmf%rablﬁnbumﬁageuaomlwgmﬁﬂﬁq lﬁy@rnécm%m at

I f th
fosin ¢ nateit 2t TRuHGER o pJhiBknesBThs SRR o8 EORR ISR} ot froBRERD0S0)  ©
(cal/cnﬁ)gﬁlggmpref erably, 9.5 to 12 (cal/cnB)1/2, is chosen for the binder.

Exanpl es of 30 suitable thernoplastic resins |nclude pol yacrylics,
st yrene- acr yl i Befeoingagam @iiG: ésamaeptioaaldntepgaley 1l Siyay batlispased beBvaadti2/ 22372

PCT/ US01/ Caonvent i on coat i i ds, such as su fact ants and

di sper si ng%ﬁéelﬁi’eél ﬁﬁ‘?dﬁ‘@ngﬂﬂlélﬁertlégf gng fitgrlayer qapdedis |Wge"61"8§:e§°s The LTHC
layef, maymhemtRaha! % Q%&c&nﬁﬁmﬂ R of SRS A AR d ?ﬂx&lﬂo%h?! %hg@érﬁ?@ afePRh{ N9
met hods known 1nt % A polyneric or organic LTHC [ ayer coated, in

at | east a;lmducsdixaﬂmtem mttbe aamslﬁarrddnmsmmcﬁf the ﬂﬁnsfeﬁlweZOThc inerafermiyt y, 0.5
mS5to 10m referably, to 7 pm An_|nar ic LTHC | ayer is
coat ed, i Mt piesdbe Sffsion s tir éf% lagero ¢h ool erhﬁgmﬁérqn%fﬁ@ o9~ 0. 0005
to 10 m r ef héd P RRRINY, 1R iflefayel: N
opti onal ?%8@[ ayg{&ﬁgéh%g?/&g%erf & h% aﬁ\%&gﬁ J%he I‘E%Tl—blgl }geyleﬂre Yl4 and
transfer Hegsawt diktort dhehentidatly Idag(ﬁmpotsanndbe thesietginb@ondikang) pertictlariyl @ an ni m ze
damage and contam nation of the transferred portion of the transfer | ayer

and y grtey that derderythetnsieed inpee ﬁentﬁfr&ﬁgv%r 88 eayeotyPrlly IsEats dhst er
I
ayer. {?M& %{ﬂggi@ aﬁaj RE; ng@ﬁétv Fe?p %ssazgllaq h&%ut}étaﬁltlaﬁ}( ﬁ?@ﬂ,} e

| ayer to e res erma tran onor EITEI’I
i nt er | ayewithalse thargtertihier.mal resi st ance. Pr ef er abl y, the interlayer
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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does not distort or chem cally deconpose under the inmaging conditions,
particularly to an 15 extent that renders the transferred i mage

non- f unctwonzak237The interlayer typically remains in contRCT/US#td20t7he LTHC
| ayer during the transfer process and is not substantially transferred

with the transfer layer. Suitable interlayers include, for exanple, polyner
films, metal |ayers (e.g., vapor deposited netal |ayers), inorganic |ayers
(e.g., sotragitiomteppsianed (Tgwerrranslastiamuteridpastiabledor W6 il eidntsriafer isrlSr gani ¢
oxi des (e, silica, titania, and other netal oxides)), and

organi c/ i rfegmgar@a@r,dmﬁswiyt ¥ ‘iCagregrgatero*@aﬁ peeferallp P%ﬂ(“sorsgmtatb jagd, gBost

i nterlayer de bot stl

Sui £l o P 0Re s Bl ih ik eSO iRR T PR b TR ss?”f‘ﬂ?a&h%

heat, radh@icianthafkasG e Gréabr t‘l‘lﬁ@@t{yrf@ﬁ?eﬂaﬂﬁé ehinét mhh’é triv@ber lé}lefﬂi&rﬂ%
crossl i nked or crosslinkabl e pol yacryl ates, pol ynethacryl ates, pol yesters

25 epoxi esnagigl "Eitﬂlyterrleyehamasbe cither tranemissyetabserbing] @Iﬂsctrmymb@mﬁoat ed onto
the LTHC | a er.mopl asti c, precursors and subsequently
crossl i nkg?ﬁ{?ﬂ atjqgy qﬁer§°£é‘fﬁ?g?'?gm%@%faﬁlpgr“faéfﬁlg?gthsm tabl e thernopl astic
material s i ncl wigeadiOmaf¥aRRlLigbPAliNaaE: %a?e"‘nals 19(911d’é”‘?6rré%§1'h¥ieaﬁa€t§ls

pol ystyrenes, pol yuret hanes, pol ysul fories, pol yesters, olyimdes. 30
These t hemembbzides, mnabalg;akﬁidcs apd @oigahs qamontm@aaxpgsl melddmgahcnso mmmtaﬂsouhaﬂ

t t t t t
ot st onEQUT Gynsgiveca TPyEet oy Hetenes e o F Ry 3heer el a1 7
trangl tioge é}g{mﬁ "cé‘mérl?gh( AGhedtlcobitpsi PR &Skd Eor{WBt%daﬁ{eéhrﬁﬁﬂésQ@lgevzuﬁlrurdjse in

the interla I's 25 or greater, preferably 5 or greater, nore
pr ef er abl ypul@ﬁﬁ‘g,oracgmreatzmo,ratwmdpr ptmﬁajepd@foemab) y, 1500 or greater. In sone

enmbodi nent s, R,ﬁ lnt rlayer inc]udes a tathl?ern?ﬁl ti.c materlg ghat has a
T. greater thahh&#y aevﬁb PR PIVEledumbaeat benetite The Hedaypr Pay B 2 B¥fiehg 5
| magi ng. %_%hﬁ%s't meetfz{réi"e‘? of Hﬁyef‘lgﬁfr&htt}ﬂaq{ghi E@ﬂéz{{]c%ﬁ‘!/éfﬁon Pa?éprlphﬂg alshef | ective,

or sone |nat|onthereo t e 1 magi ng radi ati onh wavel engt h.
| nor gani cmodtlate thk sersparstatd ataasd nmtﬂqeﬁﬂaagfexrlaymtsenha!th;erma&y uitkesbld mateaxlanpl e,

e 150l ng CRHGEATHATER 108 S, i BIARURg" PG OPEEI) SOBrer B PPUEII0S at
e A e e
sput t er i nggmpeatunerat@inep o tieil AMHC bwermp| Bsnmay ehprdepdsiquilan)i.e., su}faéé

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 pm.

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



The interlayer may provide a nunber of benefits. The interlayer may be a
barrier against the transfer of material fromthe |light-to-heat conversion
| ayer. |twomy22mis0 nodul ate the tenperature attained i n papUSezM8f7er | ayer
so that thernmally unstable materials 15 can be transferred. For exanple,
the interlayer can act as a thermal diffuser to control the tenperature at
the interface between the interlayer and the transfer |layer relative to the
t enper at ucael bt setectively itruan&fdzreedLerBchnlltayem porTiens bmw juitpble Wrensferemephahismy (i .
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t ransf er dmhrbayee btanken(es. ofultifagerpiceise ndnstniegartsi sach asTasrgmtE electray@inedckft can

i ncl ude any. suit.able rraterl al or materials, disposed |n one or nore |ayers

with or wiEWESS) miciasHHeiRred on aanostucipyeidpyess photsresistsurtlp elymersan e
sel ecti ve) y,qk mﬁb@@%&ﬁ%ﬁgn e amther%o e QRNd LODS: QQe/su%Qeﬂe%atér%'& transfer

mechani sm en’t el ement is exposed to direct heating or
i magi ng rem‘nlahamm dfhadteriasn Diesse anhsmhbxeudarbikrﬂdyersla‘fé-lﬁisd:lagedrm dta:cfott@wmgrted
i nto heat | es of transfer yérs t hat _can be sel ectlveI%/ gatter ned
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material s,” partic ., spdcer’s I'quid crystal splays, ° nmagnetic
particl es99/|46%1| ahdl WDLGGMHBQ} es, conductive particles, and the |iKke,
typically dispersed in a bj nder em ssive materials (e. phosphor s,
organi ¢ el ect r Biishiagy @@Htswﬁﬁé}tt@ﬂﬁf‘&r Byergipclyde mﬁmwﬁm@wﬁe\klmaﬂ@ (e g.

partitiongbapks. hQ¥icdsaKd ifiblafe CARALIShass TAHEOPILL b TBLRE hAkéht 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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10 multil ayer stacks (e.g., multilayer device constructions such as organic
el ectrol um nescent devices), mcrostructured or nanostructured | ayers,

phot or esive0 p2/mBral s, pol yners, adhesives, binders, enzynpeT/a@sa/biver

bi o-materials, and other suitable materials or conbination of materials.
These and other transfer |layers are disclosed in the follow ng docunents:
U S. Pat. Nos. 6,114,088; 5,998, 085; 5,725,989; 5,710,097; 5,693, 446; 15

5, 691, 098layé, @aﬁnmalégweﬁaitmp@s@er lan toeganict S ahol St ﬁgimetrﬁterms WO

97/ 15173, WO . Qﬁgﬁg ? and WD 00/ 4%@93 hPartl cul ardl d transfer
layers i n®igABiE hHares ranprort maferial 38 Welban e therPraails iy ugﬁ“’éaccfr SS‘P??"(?“ {V&€es and
di spl ays. mI&%%@'Exﬁﬁ%{%sto? aastess l?g‘li@%ﬁhﬁ?pél?m%x@?LEP@%ﬁél&dé nvention can be
performed to pattern one or nore nmaterials on a receptor wth high

preci si onpdm@heﬂﬂemwfeac)y (EEVsjgpdlmpera—ndrewlewl(Hant pqd;sﬂudﬁaresKBF s), CO-

hot gl i t ho ra bas rni ng.techni s, and f rials that are
P Sel | e PR e RoE Aed Bt iyt BepE RS o GnPolntys O eRtmales ot i g
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filters, black tr|x spacer titions, po zers, :
retardati Bﬂymapgasg epiTRe Bl Bl m@v%% ol mdegleh %J}tsenwergéﬁpers duct ors,
I nor gani CP&%%@P&EQ&S B e§ J& W@%@fl&mﬁbw%ﬁln’%‘dn%ﬁl&rfo%mwcﬁ%z' ayers,

phosphor ers anic transi stors Such as "OFETs, and ot her’ such
el erwnt s, or mﬂyvmﬁsarbmolqomﬁeqnamlytdxed aoh pblyatencmtdoefouﬁebeﬂsmgmmdllspI ays,
al one or in_ copbinatigon with other elements that my not be

pat t er nedMPlecylep fardivhas PEEDs3 hueﬁn%é'fapﬁfew%mwr@afrpgloﬁ%ﬁbafm%ﬁtrgcem%
transfer %o?%ﬁ{lssmg_ég%& ‘Aﬁ%ea@@a c£EPJn§ is 1§§eh%®§§>ﬁi§k‘rr!@,ﬁ%§geﬁ 99379

di spl ays suc sp ays. exanple, the trans

PCT/ US01/ §,208 D85 aen Iitammaiionzl Bldﬂlcatldm @he1893i tting pol ymer, an organic
small nolecule_light emtter, an ani ¢ char transport terial, as
wel | as other &t g?ﬁS& S‘EB‘F\H‘E@P‘P%@“OQLEQW@B% gi“\)@’er r%tl@iefsa PEONERERPICes of

ol asges of lﬂyai,% I bl 1o RAIATRI Wb R dRy oPRICPRERYERRY N1 ene)

( PPVS par phenyl enes uor enes po yne

t her eof ﬂlj‘ﬁétd@il igfcthe oafinRi lien@) frb@shke h&ﬁ@ddﬁndd@i@@k@nﬂpﬁ&d u@b hiesy ox%l!ﬁfrpl es of
light emtti ng organi cs include organic snmal]l nolecule emtters,
mol ecul ar layergsfeam themsiode. | AgHie ieigsted phajeesgigmte tovardpide seosiielrherasdr escent

dyes, andel%&?ocleskt%éy ga? FleombRE o ?(Irm 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 Hlustrative 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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pol yner - based em ssive materials include small nolecule Iight emtters
dispersed in a polyner matrix. For exanple, poly(9-vinylcarbazole),

comonl y kaomee3as PVK, PVCz, 10 or pol yvinyl carbazol e, isP€T@quendiry used
as a polymeric matrix for dispersing snmall nolecules for hybrid OLEDs.
Thermal. transfer of materials from donor sheets to receptors for em ssive
di splay and device applications is disclosed in U S. Pat. Nos. 6,114,088
and 5, 998Re&5 Davedopmentnindviolatilan@igakic Ri¢ctmiununes0itdM803als’l,n at | east sone

i nst ance an ED | ude thin | er e or e 15
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the formof i Sp t

exanple, T. TS%Q%@{"M LS HEReRYr gt 1002 BRRNPBE I SPRP Lt Lceru
in OLEDs assist thysic(nos sithwoy, modt typﬁeajlyrpaovidéﬂm aQdhemio$ tut ydhm’swe or an adhesion

El ectrol um nescent Organic Materials", Acta Polym p& 319- 344 %1998)
and by A Progeoieq c%}fedaﬂn the trepsier lavar JiP e heamteraos labgfapéﬁle nohelpgertcld;

Pol yners ig 98)
25 Il lustr gtl?vtg@eidgagt?&mfer? é%gié\ge%%r%%pdé{l?%dnlsﬁq?ﬁlg? aoe rmalcg% r‘ﬁﬁ% 1&93?

di sper sed optheypresent 1deentloﬂs Tk eaﬁsfai“mlgﬂam Ctiry $enge t@rpibmbteemirﬁ]:ﬂ&ta grasgfacofes

are dispersed in a ynmer matrix (see J. Ki do " ganl ¢ El ectrol um nescent
devi ces BH¥dHRISHT bcyply WF’@”%‘ET@}% the separapiop i she donopFPHas resepiopsgbsirate o

350- 355 (%Ré’r“i}n)agm : nyﬁﬁﬁl&%&g@%ﬁe}s‘ g?{]st S/%}sqr?&ud’éhb%'io?le'sé‘%%%a?’ént nRAPLAIRL SUCh

as pol yphenyl en e arge carrying t1ng species

30 (see Ja slightNackRalrdotackt atabom tdpérafued, isdehFisl ths fandY@f rgdins sdRHROAA11996) ) ,
vapor deposited small nol ecul e heterostructure devices (see U. S. Patent

No. 5, 061 Aspdicaprethedraderfiepigeation Elvacite te. pobaripo37776). P@W Use?fwoafz@&t?layer"
veecat DR APRISR] AelSbEsHlonie FATRLGELATLI LU BSIRL ke o1

el ect r ochanadigd las&|dr ightseerce QT ratgfer @bsidlayerskan AlRB be oﬂil@r[ﬁ\llyﬂib@osed]oh&he pp.
3922-3929 (1996)), and vertically stacked organic light-emtting di odes
capabl e ofecghiof 1 #glitiongpor gistagd |of ifsise opfenalle digpesed s genes, elgnems.pat ent  No.

5,707,745 and Zy, Shen £ Alrure ) BIRG ited SitaRP 220005204 b9 -

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 inciude
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., polyvinyl chloride, polyvinylidene chloride,
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Referring to FIG 1, the donor elenent 100 can al so include an opti onal
transfer assist |layer (not shown), nost typically provided as a | ayer of
an adhesiwe@ope23an adhesi on pronoter coated on the transfPeTUSYER0WL16 as

t he outernost |ayer of the donor elenent 116. Such an optional transfer
assi st layer can be provided in addition to the active priner |ayer 10 of
the present invention. The transfer assist |ayer can serve to pronote
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suitable for di Lcat | I : : [ e far use in
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or floexi blayesdibsdsedbasctintic doner adastapnds diriny tharanlstnarster veertatonsi tei bl e

light. Exanples of suitable rigid receptors .include glass and rigid plastic
that are ?@étt@a t@PSfﬁfa‘fft‘%?’ft?Fé%SWf{OH“ UrPRHAIAEYESSi 9 PO S t%f‘ﬁa?fnghsr*@ea ofan
circuitizegd:w t . TPS): I:st or

ot 1ot ur ean s o AOREC B iaP Ol Malckn O bl helo o 1 Blorotd ARBLH

i nclude andyst ather @ddsfer pk@Reticd{berice alnsteim SprugerPpivithaut dektroEng thef | ecti ve

filnms, transflective filns, polarizing filns, multilayer optical filns,
and the | ioRerabififyeafithy eeainig daviceordgnicss beingatienige dbence theyigd edahize i t h
I d t erd st it i de 30
CorohLoer o g EIGCSS ) B ARk APl sl oo

napht hal akeg onfead ieCeptOOIRL ®hert @6 bttdie pRiiey tyef 212 liag dedrs dispesey etayekn tRsi ns
(e.g., polyvinyl chloride, polyvinylidene chloride, A 18 WO 02/22372

PCT/ USOL/ transter layss 1299 apd thegeeapiars220e (Without lasp pligaisealibs tdes aveand (B) ye,

cel lul ose jtri I . J vent: . polynmeric
Pl oeed TuREEhabTe SRiiteite AESIEHR o ANt BaikeAaF PR AT gk,

of t en desiematkthg pbl9meRClofdem DIEDS. | Biwill bé FacOnigiahbWevedthoide abnd2pish

sur fz%ces illustrated 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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of the plastic substrate to protect the organic light emtting devices and
their electrodes 5 fromexposure to undesired | evels of water, oxygen, and
the |i kew®eweptnr substrates can be pre-patterned w th arPgT/@R@/@p17nor e of
el ectrodes, transistors, capacitors, insulator ribs, spacers, color
filters, black matrix, and other elements wuseful for electronic displays
or other devices. The present invention contenpl ates, anong other things,
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transfer layer 216 and the receptor : | oss of generaYrty, FlI Gs.
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Form O EDBIMFD ogfa AChS PHESGHPS it chimas aterihdinstHan bt Hepp S bt the' °
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and a transfer |ayer  ,216. t hi ase, transfer 1 ludes a
light enittingASBYSpRmer W)’Fé%@ﬁ‘?fi qceé ap getpg paeyal \er f ‘g%’e | ayer
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single contrnuous l.ayer on the donor or rec ptor e act rimer
| ayer can B\élc?)%l%etr@*]r‘réd Fghexameplel shpretiye “taFFé‘a @B HiG kﬁ”ﬁﬂlﬂﬂ eacf;i?’ nmer |ayer

can p I gr aphy,
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different types on materia o receptors pat
device materials. The bmder material or functionalizable 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 Illustrative 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 incluae N,N’-dimethylquinacridone, 4-

30 (dicyanomethylene)-2-methyl-6-(julolidin-4-yl-vinyl)-4H-pyran, and 3-(2-benzothiazolyl)-7-

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

20



with active prinmers of the present invention, it may be desirable to select
and pattern different active priners for each different type of materi al
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useful as active materials in active priners of the present invention
i ncl ude NoNsepaiahbdenPr gheatnierfoes peher z;a@ijerred portions 236 on the same receptor 220.

L Syeroms bR SF A (ol o S B o
charge tr dedgey ér sthtesdtebs shbiads thmisloe adfys, 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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WO 02/ 22372 PCT/ USOL/ 02017 wuseful as active materials in active priners of
the present invention include hole transporters such as
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| d
or “unr pat PR Eidk el BB SEDEA S coltib BN VARELIC RO Y CofyoRBiopRlibo e

pat t er nedthertrada dpsighionShyoh &r4038r The BERAKP St dated subkteat m@ih@atbchm l i nes,
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devi ce | ayH°E emambefeplgeporst mitesamair.od he REPYReyicoating seryehas 2 Bdgi ce | ayers

can ncIu t L t i ke.
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sui tabl e bsGHBethyRbeRANY digedrentiHing (APRY in Rddestyiane. 1 Thenkild pvas gegdsrt i on
th h t
oL kg B S TR, o TSR RS o
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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 I, 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.
30
TABLE I: LTHC Coating Solution
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whi ch the patterned devices nmay be susceptible.

21 WO 02/ 22372

PCT/ US01/ 02017 Exanples The follow ng exanples illustrate the use of

active pwomer243ayers in thermally
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uSTng—a M T

ogravure roll

LTHC coating was in-line dried

© available from Minnesota Mining and Manufacturing Co., St. Paul, MN

® available from UCB Radcure Inc., N. Augusta, SC
O available from ICI Acrylics Inc., Memphis, TN
® available from Ciba-Geigy Corp., Tarrytown, NY

Next, an interlayer (formulation given in Table I1) 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.
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TABLE |: LTHC Coating Solution 22 WO 02/22372 PCT/US01/ 02017 Conponent
Trade Designation Parts by Wight carbon black pignment Raven 760 U tra
3.88 polwebngd37butyral resin Butvar B-98 (2) 0.69 acryl pcTussi/azovioncryl
67 (3) 2.07 dispersant Disperbyk 161 (4) 0.34 surfactant FC-430 (5) 0.01
epoxy novol ac acryl ate Ebecryl 629 (6) 13.18 acrylic resin Elvacite 2669
(7) 8.79 2-benzyl-2-(dinmethylamno)-1-(4- Irgacure 369 (8) 0.89 (no holin
|) phenyl) butanone 1-hydr @aBIVE [IoNawkyhyd@ashe Relucoe | rgacure 184 ts~ 0.13
2- but anone 43.75 1, 2-propanediol nmononethyl ether acetate 26.25 (1)

avai | abl e from Col umb| an Cheni COdnspofne . At | ant a| GRAOWY aviail able from
Solutia Inc., St. Loujs.—MO-(3) available froms. Jeighnsion & Son, hie.,
Racine, W (4) avail aB??lfdelﬁ wlotsrmapfedriacRiae \al | ingf ord, CT 5 (5)

avai |l abl e from M nnes pESELRyaiRkeiri, sriomer, Exion, PA}' hg—Co——St— Paul , MN
(())available from UCBBR@aiaswxe Inc., N Augusta| SCo®oF) avjailable fromlCl
Acrylics Inc., Menphi FNA8)—avai I able—f+romEC-ba—CGetgy—CGorp., Tarrytown,
NY 10 Next, an interl aycecryl(6f70rnul ation given in{Tabl2g811) mas coated onto
the cured LTHC | ayer by aTotogravure coating mrethodusing the Yasui Sei Ki
Lab Coater, Model CAG Ig®@e36%ith a microgravure roll2>haviing 180 heli cal
cells per lineal inch_This coating was in-fine| dried at 60C and UV cured.

23 WD 02/ 22372 PCT/ USp Irgasp 184 0.19
2-butanone 48.00
1-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 while
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 layer 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/¢* 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

24



TABLE I'l: Interlayer Coating Solution Conponent Parts by W.ight SR 351 HP
(trimethyl ol propane triacrylate 14.85 ester, available from Sartoner,

Ext on, PAyoButaar B-98 0.93 Joncryl 67 2.78 |Irgacure 36BCT/UR@/020t7gacur e
184 0.19 2-butanone 48.00 1-nmethoxy-2-propanol 32.00 Next, a PPV |ight
emtting polynmer was spin coated out of a 0.5% weight-to 5 vol unme tol uene
solution onto the cured interlayer coating. The PPV was one commercially
avai | abl e nfafdaridpticeiaant Qigaidrowite abarAd@ot of smiktodt. Fhankistrtlayefsowerany, and
identified as COVION PDY 132. Exanple 3: Thernal I|magi ng of PPV onto an
Active Pr itmansferRebasings onto the rdcgptor,auil the lntgnéﬁd widtilr ofihis lm«tﬁewmbpyt 90 pum.

transferred in ern.o a receptor avin ve pri | ayer in
the ol ow ng FOAREY. (FARET RyAE s FEERerpHdp A Rirs s thsctit wors Mt lyingl

i nto cont agdisnd M@h HRETORE BV thé F@E@ﬁtbﬁﬁ&sﬁﬁt‘ép%@@aﬂt&n&i@lﬂ?' IRedwerkhe
receptor was held in a recessed vacuumframe while the donor sheet was

pl aced i nobsmveco baiuntfotnhend édeptize oxacthomstitehibtiate, plhéahenedsared Several
application of a v The transfer layer (PPV light emtting polyner) of
t he donor CG¥ENe t%ram%ﬁ&wﬁs 4% active prinmer layer of the receptor. Next,

t he donor pasHleMagdsdtstiditof 0 8HNAl e- node Nd: YAG | asers. Scanning was
per f ormed usi Hg a systemof Tinear galvanoneters, with the conbined | aser
beans focused cdmt@LERevasmmeperq innheﬁﬁlowmganarfnertheta scan lens as part of a

near-tel ecentri C nf :ﬁlguration. The | aser eneé%y density s 20 0.55 J/cnR.
The | aser spot & 5 VTR grned fs SHIPEDOR HPeistid Posthighied fethieet B3R Ay 350

m crpns.  Jeppy NREG alttglsn%fi on he Y%s@fﬁir%s?é&@%e@% E§ztuﬁ}9£ § hekwaenitdried 30

nmeters per secon neasur e | ane | aser spot was
di t hered p&lr@pa"tthrmdl tgrladeo irtdnee2dheia| QR4 2RBI2ANRGTUALIBSE) 10RO fﬂ?led 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 common 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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maj or di spl acenent direction with about a 100 p. manplitude. The transfer

| ayers were transferred as lines onto the receptor, and the intended w dth
of the | iwee2/2m32 about 90 m The PPV transfer |ayer was trpansfeveed in a
series of lines that were in overlying registry with the ITO stripes on
the receptor substrate. The patterned PPV lines were 5 observed to be

uni form and defect free over the entire substrate, which nmeasured several
cent i met eVeHAT ISCIDATNMEPRASt on. Exanpl e 4: Preparation of an OLED An OLED
was prepared in the follow ng manner. Insulating ribs were patterned as
stripes on top of, and positioned between each of, 10 the PPV |ines
patterned onto the re I i . L ASk I i bs
were patter nedlby I ésérﬁgésg ¥ eaét%bﬁ‘gg?&nga?elji%gié f?gR é‘?ﬁcgﬁv‘;‘[%‘g?} @?ﬁl’ﬂﬁg‘% Eﬁgﬁ%l y
filled thefnoset polyner fornulation froma donor elenent to the receptor
prepared in Exanple 3. The insulating ribs as transferred were about 1.6
m crons high and ovéispappeen adive ppmer gﬁé@erb@recami@uﬁubmaﬁﬁa@ﬂ@ﬁéermql each

si de. Nex 4 \ tromthick calciumcoating was vapor 15 deposited
over the }tfr%gﬁ A °?‘8§Qrg§bs and PPV stripes. Next, a 4000 Angstromthick

al uni num coating wededtRRBTthelaR0P traferfiMgh pbRRNCTIaQ44BTeE Pt dGhpriig a

cal ciunm’ al umi num construction served as a double |ayer cathode in the
OLED. The maesigl eanaponentef thepleetaome desieedrom ghel dangpicathe sereptarie Enmat kst

devi ces. The I‘ESL%J yas a.s ri.es of patterned OLEDs on the gl ass receptor,
each OLED*PRE{Ud rrilg')e SRTOMS QNEde, a PEDT/ PSS buffer layer, an 20 active

pringr layer that fwhetdiPnRAchwe Hihé @mpfidsRdctionitely Afide hatsniaf er assi st
| ayer, a light emtting polynmer |ayer, and a conmon doubl e | ayer cathode

i sol at ed Wispemerlinattonder, the bindesheingoistegted do wewrote Keleivebsermaboenstp pf theat i on

of a bias,_ vol e acr.oss the anpde and .cathaode, bri.ght.el ectrol um nescence
e obser VERFTIGIET ST TarerveTe RAIE anaer Al e mBlE R B BRE R ent + on
shoul d notnRfaik BpStaEiaiyest the Blebieshid @evidde particul ar exanples described
above, but rather should be understood to cover all aspects of the

invention as fairly set out in the attached clains. Various nodifications,
equi val ent progesse , _as V\EH as .nu ro'ljf sftrgc'r,urlest tlo whi ch %he Eresent
invehtion may Be apptPESH EOVRATETHE ¢ BUHHIEYCT URHUr &Rt YOMIRSSR G IERPPI in
the art tq¥RbeR cbRBriRheaRNegs¥ention is directed upon review 30 of the
instant specification. 25 WD 02/22372 PCT/US01/ 02017

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

thereof;
providing a thermal transfer donor element comprising a base substrate and
20 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; and
25 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
30 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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WHAT IS CLAIMED IS: 1. A process for patterning a |layer of an electronic
device conprising the steps of. 5 disposing an active prinmer between a
recept or veaby22at e and a thermal transfer donor; and sel pcrios@lozot7her nal |y
transferring a portion of a transfer |ayer conprising a material conponent
of the electronic device fromthe donor to the receptor to format |east a
portion of the electronic device, 10 wherein the active prinmer conprises an
el ectronically active materi al dispersed in a binder, the binder being
selected to prgnote sg@ectlveﬁ; irnal ns er.of the transfer layer to
the receptor, and t hetSTRY{rAgrrdenoy cleen SOmRLSIE; a1 bei ng sel ected to

mai ntain operability Hfe §fpsrAbectroni c device. 15 2. A process for
patterning a plurality of organi c el ectrol um nescent devices on a receptor
conprising the steps thérmpi trvmsdhrrh@eaczrpablepr being oelpetivsiyriberenaly trnedférred of
anodes d|§p ?ddon alsurfac t zreof rov%diqg a thernal ({ansfer donor

el eneht ¢ fg; ﬂﬁoreﬂﬁ%’gtg o 3t deast 4potion §F an plPCU¥GIeYicsy 88t he transfer

| ayer conprising an,arLgan g uﬁér%%wédtmtn@afeﬁﬂax FERRE Id gép as tHb SROFHAW an
active priner between the anode disposed surface of e receptor substrate
and t he t lgaséfzhe daymrelahenttbe daiveprielee nemprisitghan electtrcmé;:aby aere ncadenml i si ng
an el ectrani cal ctive terial persed in a bi nder bi nder

sel ected CBPHEH ‘iqﬁeﬁhggfndfrr%ﬁm o505 Reto @ sckaper grmaﬂf@ls?%@f the
receptor; Q&e@léj{e?% 8L Y arkd 66 BRL o dalIRASHR! Bl bBfie SEIRBSS & mhAkEr 11 om
t he donor e receptor to a pattern o e organic
eleclaolumpaemh@nﬂihaebcm@hcd@nﬁhe receptor; and depositing cathode
material on the pattern of the organic electrolunm nescent naterial to form
a plurality of organic electrolum nescent devices on the receptor, each of
30 the devices including in the follow ng order one of the anodes, a
portion of the active priner, a portion of the organic el ectrolum nescent
material, and &. por tThepradess dixladmt lhoderein tA6 cldBirOit A2AdRis REDr¢dsR1/ 02017

electroluminescent device.

15
5. The process of claim 1 or the donor element of claim 3, wherein the transfer
layer comprises an organic electroluminescent material.
6. The process of claim 2, or the process or donor element of claim 5, wherein
20 the organic electroluminescent material comprises a light emitting polymer.
7. The process or donor element of claim 6, wherein the organic
electroluminescent material comprises a small molecule light emitter.
25 8. The process of claim 1 or claim 2, 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.
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3. Athermal transfer donor element conprising: a base substrate; a thernmal
transfer |ayer capable of being selectively thermally transferred 5 from

t he donowebzmesmnt to format |east a portion of an el ectrpat/@wsdenzire; and
an active priner disposed on the thermal transfer |ayer as the outernost

| ayer of the donor elenment, the active priner conprising an electronically
active material dispersed in a binder, the binder being selected to

pronot e sel ect pve t mae pedcetsraeiimn @fcldifie, whemisdisgosing)ks adtive prifReept or ,
and the electronically active material being selected to maintain 10

oper abi | i bgtwgen theglospeaid harecenioy Feiaprises diR@sipg heasdveatringranthe trapdsy ej n

t he el ect j i i . i e 0 ] : vice. 15 5. The
or ocess ofS el G iF i ol oRRee ARNolor i b S BRE e AR, {7 it er

| ayer conprises an organic el ectrolum nescent material. 6. The process of
claim2, or the process or donor elenent of claimb5, wherein 20 the

orgadi ¢ el ect r &P.uni Abe eeavessraftclaim 3| or chap 2 sdered dippgtsingdhg sativagriper yner . 7.
The proce aQr danpr el epent of. claim.6 erein the organic

el ectrof o mee IR el R vecdhuof pORESs ahEF AR B RGN EPARG et cer . 25 8.
The proceggegbr.claim1l or claim2, wherein disposing the active primer

bet ween the donor and the receptor conprises disposing the active prinmer on
the receptor and bringing the transfer |ayer of the donor into close
proximty with.the tive prifier _on he .receptor. 27 [ 22372, .

PeTT UBaL) 0201711, Spb‘%‘:Sgse"sfrsEElB’chqra#%‘Pf Fr g Aghon ‘?‘“%%8%‘?‘#1“ 5 B ng t he
actiye prineiecB8hivBIBNadtiNe nAGRRI ofARE adthR prigt® RbADri&R Moh&RSive haReRI Ng t he
active priner on the transfer |ayer of the donor and bringing the donor
into close proximty with the receptor. 5 10. The process of claiml or
claim 2, mhereﬁ di osin% t he acHive prbner Eetmegp t efaon nd .t he
receptor conprises patPEYFTSRY SR LAriara 253 the FOUREE Mot Sl Mierein 1 The
process OfheClcdtrBhital®f ackiv@nRefiaPb¥ thd §ctfl@Hoime? c8MBAtes Afchlgdithshoriigteahn

15 13. The process of claim 1 or claim 2 or the donor element of claim 3, wherein

the electronically active material of the active primer comprises a hole transport material.

14. The process of claim 1 or claim 2 or the donor element of claim 3, wherein

the electronically active material of the active primer comprises a light emitting material.

20
15. The process of claim 1 or claim 2 or the donor element of claim 3, wherein
the binder of the active primer comprises an inert polymer.
16. The process of claim 1 or claim 2 or the donor element of claim 3, wherein
25 the binder of the active primer comprises a conducting polymer.
17. The process of claim 1 or claim 2 or the donor element of claim 3, wherein
the binder of the active primer comprises a conjugated polymer.
30 18. The process of claim 2, wherein the receptor further comprises a buffer

material coated on the anodes.
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10 the electronically active material of the active priner conprises a
conductive material. 12. The process of claim1l or claim2 or the donor

el ement oWoeotzi3m 3, wherein the electronically active naperiatt/abizn he
active priner conprises a charge transport material. 15 13. The process of
claiml or claim2 or the donor element of claim3, wherein the

el ectronically active material of the active prinmer conprises a hole
transport material. 14. The process of claiml or claim2 or the donor

el enment of claim 3, erein the electronjically_.gctive terjal of the
active priner ég']rrpr ?gggr%e?siodcﬁra“gﬁi i’VﬁFrﬁ& trt?ﬁtgtépi"g??posﬁ‘ﬁgf _CaﬁlPé}ed??}ETéQs of
claim 1 opohipddedépitidghecRRAH caheent of claim 3, wherein the binder of
the active primer conprises an inert polyner. 16. The process of claim1l or

claim?2 or the donor elenent of claim3, wherein 25 the binder of the

active priner rises a conducti | ymer. . 17. The ocess of claim1 or
ol ai th 2 or t he ltonorl D6 PEEHO! GIATR[15: fifther Garuirising the Hep B pRitering 2 PHEAKEL | ve

primer Comhb@%r%&&@déﬁ@ﬁtﬁ% tROLYHRbn c3BodBand dFer BEIOGHE Shdhalfy) @1 M 2,
wherein the receptor further conprises a buffer material coated on the
anodes. 28aWferiidg AR3IT&sRCIHYEISOlI@RbLly isbBite Adkeepr agass cleftralmimsdnt wher ei n
the step of .depositing.the cathode materjal conprises depositing a common
cat hode. S°¥3%5S UPAR dppitioaf ghe canineR 9ahodeyr t her conmpri sing the step of
patterning a plurality of insulators before depositing the conmon cat hode
and after selective thermally transferring the transfer |layer to

el eaorical |y i 8bl at #hadpaoefdment ghelaim Bl fexbercbmprinies e dpht todewi @asensjipan
deposi ti og of .the conmon aﬁ)hode 10 21, The donor el enent of claim 3,
further ca%grdignosed betpeghihepasewhstraiealdbihgithsrmal tgnsfer fivehosed bet ween t he
base substrate and the thermal transfer |ayer. 22. The donor el enent of
claim2 1, further conprising an interlayer disposed between the light to
heat conver si 002| ay&@he dotbrteleenent ahdhier2 1, dyelier cdmp@8ng an interlayer disposed

between the light to heat conversion layer and the transfer layer.

15
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