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This application claims the benefit under 35 U.S.C. § 119(e) of U.S.
Provisional Application No. 60/818,631, filed July 5, 2006, which is hereby

incorporated by reference in its entirety.
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Field of the Invention

This invention generally relates to processing flexible substrates and more
specifically to a method of temporarily attaching a rigid carrier to a flexible substrate

for further processing.

- Background of the Invention

In the electronics industry, thinner and/or more flexible substrates are quickly
becoming popular as a base for electronic circuits. Flexible substrates can include a
wide variety of materials including very thin layers of metal, such as stainless steel,
any of a myriad of plastics, etc. Once a desired electronic component, circuit, or
circuits are formed on a surface of the flexible substraté, the circuit can be attached to
a final product or incorporated into a further structure. Typical examples of such
products or structures are active matrices on flat panel displays, RFID tags on various
commercial products in retail stores, a variety of sensors, etc.

One major problem that arises is stabilizing the thinner and/or more flexible
substrates during processing. For example, in a process of fabricating thin film
transistors or thin film transistor circuits on a substrate, a large number of process
steps are performed during which the substrate may be moved through several
machines, ovens, cleaning steps, etc. To move a flexible substrate through such a
process, the flexible substrate must be temporarily mounted in some type of carrier or

a rigid carrier must be removably attached, so that the flexible carrier can be moved
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becom ng popul ar as a base for electronic circuits. Flexible substrates can
inctude.a wide variety of materials including very thin |ayers of netal,
such as stainless steel, any of a nyriad of plastics, etc. Once a desired
el ectroni c conponent, circuit, or circuits are fornmed on a surface of the
f1exible substrate, the circuit can be attached to 25 a final product or _
incorporated into a further structure. Typical exanples of such products or
structures are active matrices on flat panel displays, RFID tags on various
commercial products in retail stores, a variety of sensors, etc. One nmjor
probl em t hat b&Pegerroress stepshvithoyi fgrinenand: e GrrEsT e dicoemersA eviien éb§ bl e
substrates dytdcd RERCESRSicHEpleti AGKMINLIG, thifincd BILSERSS pRudka@bs cating thin
film30 transistors ar élhkn fiJmtransLstor %jrr_cuits on 3 subﬁ%rate-, a

| ar ge nunber b&‘fkgb‘?‘%‘tge%fsa {eE seicandyaipt WPSHAY nget ionty WAROSR! fyedtbst rate may
be noved t hr dugkids exradiag pracki asds throwghos, thel adnighat Srépses etah. asTo nmove a
flexible ssubﬁrtl{ataehtgerglljl%@l stuch a process, the flexible substrate nust be
tenporarily NOURE B ’||I‘|”sont\e?'ype of carrier or arigid carrier nust be
removably attached, so that the flexible carrier can be noved 1*@0002* 11
1111111111113 144 ddidhd fd dkibh 1 11 bet ween process steps without flexing and
the carrier can be renoved when the process steps are conpl eted.

Al ternatively, thionh&st awppdt thaiwentingueiddss mpsihods & fptiriseting Flastonie t hi cker

seni conduct Oreospdehts aidhr RE&Rs bioa BExiRY am@&a@dorﬂwsln@ge&marg@gt&smﬁige grindi ng
process and throughout the subsequent processes such as 5lithqography,

deposi ti off, &t flexibls sphiiely B HebeamiRresnd; fahicating elec}r??‘%?’i"f’%ﬁ““a@%%%t, t he

i nvention pr aittdesn aredxpeds surface df elefietible isutgtrazd. ect r oni ¢ conponent s and/ or
circuits on a flexible substrate. conprisjng, .t oraril ttaching 10a
flexi bl e subst rat i § 5oy e Hvestep proyis oSty hitiseweedeeb i o

conponent s ardimpeneats rodiort Grodn @ne expasddtcs sniisage @mptitie ftbrepordsilye substrat e.
In a second aspgek. o Ldificd ﬁ,ptsmsmatprceeﬁbr@sﬁ% TERROHRe f0lonk 3RE] SaLd NG

el ectroni c conponénts andlor circurts on sem conduct or substrate,

conpri si n¥ t ehignessr wheyeim thefesiiferg comprises ¢ derslue slectEissopaensnicdpr i sing a

first face, Sc%@tﬁf,‘% 5 ﬂgi@waﬁi@ldwﬁh a fugitive material film, wherein the fugitive material
film is between the first face of the semiconductor substrate and the rigid carrier; and

the fugitive material comprises a poly(alkylene carbonate).

20  Brief Description of the Drawings

Figure | is a simplified scctional view illustrating an initial procedure in a
method of temporarily attaching a rigid carrier to a flexible substrate in accordance
with the present invention;

Figure 2 is a simplified sectional view illustrating further procedures for

25  temporarily attaching a rigid carrier to a flexible substrate;

Figure 3 is a simplified scctional view illustrating another method of
temporarily attaching a rigid carrier to a flexible substrate in accordance with the
present invention; and

Figure 4 illustratcs a diagram for the chemical reaction during pyrolysis or

30  combustion of the decomposition of a fugitive material layer in accordance with the

present invention.



15 thickness, wherein the first face conprises at |east one electronic
conponent and/or circuit; toarigidcarrier with a fugitive material film
wherein the fugitive material filmis between the first face of the

sem conductor substrate and the rigid carrier; and the fugitive materi al
conprises a poly(al kyl ene carbonate). 20 Brief Description of the Draw ngs

Figure 1 is a sinplified sectional viewillustrating an initial procedure
in a nethod of tenporarily attaching a rigid carrier to a flexible
substrate in_accordance with the present invention; Figure 2 is
a sinplified2efBdiansnal view illustrating further procedures for 25
tenporarily attaqhé fgm afuglhgd EatEralTds Qﬁedth@reﬁa rﬁda@sxa fabreha BB bhbkMle Figure

3isasinlifie ectlon view il | ust anot her t hod of tenporarily
2ttachi ng o PHE Saf PR ST BTG O PAEQO R BEEOIOARTe it h ¢ he
present i nvehdiingnbodndcritical decomposktiog unepcrdturd, buiddfinal lesira Niindgniang f or t he

chem cal §eagl ! ln n H helli)l%llp WS §§a§le %ate%glg(%ﬁu%g Halofg/ga]kg Cné Igg'boqlgtg Qrposi tion of

a fugltlve mat e a er'in accordance w sent |nvent| on.
Definitions mtrocellulq'iqe eﬁle'lcnhlﬂlffsag|pplw(r@thyhtre¢th8atﬂate% (RMM4). heeleivinylmreans a

thermal |y denoipgsaphifvinpt esmﬁiyn Sb@ﬂlsﬂﬁﬁy%nbﬁ' SollRERIP IS Roliddha, el | er

and/ or nore volatile nol ecul es eatin bove a critical deconposition
t enper at ur e, "¥RREPIACd REHBFH. ‘IYB‘ﬁS > | |Pﬁ1¥(laﬁt§f Saﬁﬁ)anpﬂoéyéd‘?ﬁa“qnﬁ)é’r mal |y

deconposabl epdrﬁhﬁilfdx@lblsyratéb@,lpugacrpm{e)ﬁ( aaxhlpylbr@)e&o@arobﬁﬂﬁjse) s, nitrocellul ose,

et hyl cel .yl ose, t n | cohol ),

pol y(vinyP but yry }'eﬁ-m o‘rré}%{?“seg@u’?‘i/ %%SaE Sec}v@//e? F‘Qaﬁss/%% }‘ei %6‘??2

m crocrystal $ubﬂeteczsldleﬁned$eslp ipafcesstangiop y(oktszcﬁtpnor abdpwiing thbltlye(r@doxanone) S,

pol y(hydroxyputyrate)s, poly(acrylate)s, and poly(benzocycl obutene)s.. 10The

term"preforned flexible substrate” as used herein means that the flexible
substrate, as deflhpdermhgjoublersidids adhefiyee p&t an deA ghesaitb Sicpst &pkpor to bondi ng

with the ri gb(ﬁ‘ﬂp@l@iﬁé |aesfupportmg baah@g Wak ' adQeldeE enatdridesh agdthegiventape” as used
her ei n means an %ﬁa supportin ackl ngbevmth an adhesive
o

mat erial on %%’8%‘/\“% ac*fsh‘éeff post Ay PEC ‘P‘r‘ér“é‘é ¥he*HdResi ves on
opposi ng faceiﬁfenmy alpeintlnde, §anaample dhuuf fe@rigmited t@nrbstomneicLdermoplasticexanpl e but

not limt ed hgrm% gt%;[ggﬁgsfﬁrg SeInE P & Ml‘ ﬁ%‘lltt c&abéﬁ'ﬁggsmé @ g éVlSlgl’e or UV? ble or W).

pressure-sensitive
The term “flexible substrate as used herein means a free- standmg substrate

comprising a flexible material which readily adapts its shape. Non-limiting examples
20  of flexible substrates include, but are not limited to films of metals and polymers, e.g.
metal foils, such as aluminum and stainless steel foils, and polymeric sheets, such as
polyimides, polyethylene, polycarbonates, polyethylene terephthalate (PET),
polyethylene naphthalate (PEN), polyethersulfone (PES), and multi-layer stacks
comprising two or more metal and/or polymeric materials provided the entire stack
25  assembly remains flexible. Such substrates are preferably thin, e.g. less than 2 mm
thick, and preferably less than 1 mm thick; even more preferably, the substrate is less
than 500 um thick, and preferably about 50 - 200 um thick.
The term “softened state” as used herein means that the material is at a
temperature greater than its glass-transition temperature, but less than its
30  decomposition temperature, as defined herein.
The term “decomposition tempcrature” means the temperature at which a
composition comprising at least onc thermally decomposable material begins to

decompose into smaller and/or more volatile molecules.



The term "flexible substrate” as used herein neans a free-standing
substrat:e conprising a flexible material which readily adapts its shape.
Non-1imiting exanples 20 of flexible substrates include, but are not
limted to filnms of netals and polyners, e.g. netal foils, such as al um num
and stainless steel foils, and polyneric sheets, such as polyitnides,

pol yet hyl ene, pol ycarbonates, polyethyl ene terephthal ate (PET),

pol yet hyl ene napht hal ate (PEN), pol yethersul fone (PES), and nulti-I|ayer
stacks conprising two or nore netal and/or polyneric materials provided the
entire stack 25 "HﬁSterlffbfayk)ﬂ@B’ahS’lBseﬁﬂﬁbeinbhlemb Suiirearsotbshiicatde diradicel pr ef er abl y
thin, e.g. l g rgca}'b%a@onglsngnotfeltg% car ona ref abl%of%ﬁsl ters]ahrélugfe oy thick; even
nor e prefera}t’) PRESED rate’is essn{sh n tRICK preferably
about 50 - Zﬁwoglnmtemmkthylene butylene, iEkamethalens, adothe ’eiwed st at e" as used herein
means that the NRLGLaha Rba R PADEL AL 1B 6L s B8s felsShan

gl ass-transition tenperature than it deconposition

t enper at dr e abeus 1¢Pafm mega e dsfiped by the Ceﬂtelfh’éth?é‘fbﬁﬁfat‘ﬁe@&ﬁﬁbb'sﬁalch pAintt enrper at ur e”

neans the t gABRL@E B 1A ihivelt 78 LEORROSideidofhed BYME cskRBr @ | east one
thermal |y deco%osabl e materj al gegl ns to d con‘gose into _smaller and/or

mor e vol at i [SEPSHF: ¥ mge preferably, caghpoint gg. the sug RyP siahangloy Sy er i n means a
| i near or bremchad definedish datentyehtiocsabsaal. consi sting of 2 to 10 carbon
atons. Exanpl es of al kyl enes include, but are not limted to, ethylene,
butyl ene, hexanethylene, and the like. The term"flat" as used herein nmeans
t hat eacld p@erdiledDesctiptionof fledavention ess t han 5about 100 gmfrom a line

defined by the cfnhehnPlpldGuoHRaLERLS R ALRLER Y eRRD Rokat, on the

surface is less than a i ne center of the
substrate; compePngRsy endfer eifqirtuy ﬁyﬂe@&%wbwrenﬁontmsm&@nmnalﬁla@emtlr@al ess than

about 60 113&113711b1fer59t§§h§e kd 51?1 ﬂ%ﬁﬂn&e&c&mng by ﬁ@&raﬁl{g &@cterh@ SRRl At €.
10Det ai | ed Descri pti on of % | nvent i on In the first aspect, the

i nvention prBYPIFEEiiTeR Hb‘a‘gosf"‘?)?“rﬁa%?dﬁfﬂt?étﬂisﬁﬁe el ectroni ¢ conponents and/ or

ci rcui tsjson a f I EMIJ@'&%bS&lQSﬁtrcﬁtttﬁa ﬁﬁ;oagpédtsmagnvteﬁmaqfrm(iek yheb@eddng a flexible
substrate to % and fab(il cating electronic

grEd carr i eh(5
conmponent s 7elﬂlrt ROFRELy FHac B 94 PR gy COPRESE BT ¥ at e. 151 n one
enbodi nment Qfﬁlﬂhhﬁn]ﬁrlsfngfa ﬁsg;npe@ta;enhlhe themgmmammrphiedwmesuushae meidhod wherei n

emporart |y LEACH! Adf LLEALOL B SUARERLGI R AnldBlShef BLLLE cOmPr T ses
formnga nmprising a eria e ri I carrier or the
g

flexible sutfbtlbk&tsebstr%m@dmdr@mehe flexible subst rate to the rigid carrier
Wi th theyfilmpog Bﬂe@ﬁ‘&id emﬁddvmr; §e fdrﬁxaspéc@ RURRLL R GrVigds e i gi d

carrier. 20In preferred enbodi nents of first aspect, the invention
provi des t henethod wherein formmg the film of the fugltlve material on the ngld support or

flexible substrate comprises forming a layer of a solution comprising the fugitive
material in a solvent on the rigid carrier or the flexible substrate; and drying the layer
to form the film.

25 In onc embodiment, as illustrated in Figure 1, the rigid carrier 10 is coated
with a film of the fugitive material 12 of the invention. The solution of the fugitive
material comprises the fugitive material, such as a poly(alkylene carbonate), dissolved
in an appropriate solvent. The fugitive material and solvent (or solvents) are batched
and allowed to dissolve while rolling or otherwise agitating (or mixing) for an

30 extended period of time. Heat may be applied to dissolve the fugitive material
provided the temperature is kept below the critical decomposition temperature of the
fugitive material.  The solution of the fugitive material may further comprise
additives, such as nitrocellulose or ethylcellulose, to adjust the decomposition

temperature of the fugitive material film (infra).
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met hod wherein formng the filmof the fugitive material on the rigid
support.;or flexible substrate conprises formng a |layer of a solution
conprising the fugitive material in a solvent on the rigid carrier or the
flexible substrate; and drying the layer to formthe film 25In one

enbodi ment, as illustrated in Figure 1, the rigid carrier 10 is coated with
a filmof the fugitive material 12 of the invention. The solution of the
fugitive material conprises the fugitive material, such as a pol y(al kyl ene
carbonate), dissolved in an appropriate solvent. The fugitive material and
solvent (or solven I rolling or
otherwi se agitati nﬁ%)ﬁh% ?thg?&r%ﬁ?gﬁi e Og%% e% artélgﬁpqé‘% %glrl\"loétm% ust(ﬁllgn"e Heat
may be applied svl@tltm@ﬁ@lﬁmwh@teh@ignab'lbveremtdew:()admgip@w retkbdtknewn enper at ur e
is kept bel OWtﬁdﬁgsl&ﬂe‘dﬁd ﬁ@!m %?ﬁ;@ﬁ%‘fl?hhln@f?orﬁ QQ&?ﬁ{oﬁt F'Jr%xé?ﬁplé b skt | ve
material. The sol ution of ive material may further conprise

addi tives, sucdtys spipx ‘POGE?évI dren C@stespmcoetf%weh@ﬁtﬁ% |de§%r bladefl, gpifip seatqdhe

deconposi tipn 14 grFpRdal liyee ofnfhe tsBthufnLkQﬂ thé v@na&)t edbs@die. f | WMed kHafisyR) is The
film of thefL%ltlve m':lte({j fkl}(? .carri.er orbeeX|bJe substrate
using a sol ut i BHeHPD sdief Cﬁﬂef\}’ée?{ﬁ ’élﬂf H‘HVSB%“ SRS Y SEPEERB i ng to any
met hod known tsolutidnose: wikfdelof eheirigidt dagrienartd shioningthe paricmig ewnlyi dismbutecom a

sol ution. For i : st, spin
coat ed, mebcoa?g(%mlc)ino ?Jer}ﬁlg?&)h‘d{é ot Wdﬁggg(g@ég%gﬁ@g%%%&g g,E’r ayer of the
sol ution on t hétinedaly thelﬁho,rpr@dyb@thy@m@ coyting rmaty [he cpranplied byssefeotfomeod tl@n the rigid

carrier, pggf %eéehtyam& BEnS Rkl Akeria? mstﬁé gm&egcaaledls&xuﬂafmegaﬁm&g tfehe sol ution
on a surface of. the rigid carrier and spinning the carrier to evenly

di stribute thePdpngRicotnd thopingipg $0eedd in the art will understand that the

t hi ckness of the |@-h/eed’olutlarﬂﬁyéﬂrﬁdyr[ﬁtdﬂl:d’pﬁdﬂ&) bonbing oPhoduaed q&ytrawé)rn coating
may be controll(g r%;e eectﬁ) of concer]tratloné) he. f.ugitive
material in t HE'SHVEAR SRR X/Teglt?b%imtyymmm‘f‘%é ¥BF e Rduc H‘§ i ¥ni ng rate,
and the spi nnlmrger&pﬂexd This drylngl'ﬂneymlcdzmﬂmg‘tohwesthotdﬂxyovhﬂod"msﬂﬂlllpd mor to
bondi ng of § h%h gr dgd glléb d)%ta%est ﬁotrc%algl %%tgr%‘rgtfog fof tth% ﬁ%girlg{ét ‘l:a y remove

any rena|n|ng Sof'v I've mater i s dryi ng
may be accordlqngOtﬁgglaYW“mahd@r kraomnla, tﬁ@lardl'imslebfsdaeﬂ blebleai"m thelayenet aar t o
provided the %Mnr@f:ﬁQ&ﬂ o@%ﬁﬁm%@élﬁéd ‘@t@tl!;dﬁ@ Q:Td ;Iré?@ra d}“&&h’f adoe, carrier,

and/or fugitive material %r exanp | ayer ied by heating

the layer at aCt@ripliGt df aotyr ?"H@PIFth‘i;@Y%F“a&Bf)F“Eﬁ@Wé‘F@“? thgdayer ’c“d‘ 180 C, and
preferably, abauumlD@mperit@re indBe fangel of appidithidly €00aR) Bo°d. iy }Jeaahefhexmay be

dried by heating the |aye uma.t erature in.the ran
Spbroxi mat &1y Gapcers 5 b fntEs abehur BB R pre b B rBER my be
dried by heat iapgrokimetelya§®iC @tl8®°q, fifraved bylhetingthd lager mengeuuot (e.gplessoxi mat el y

80 Cto 180 C, n . . , 14 €SS than
about 1 ton-) tg% %é&%&g{%ﬁ%ﬁ%ﬂ:@%&?%ﬂé %p me& 'i. nate@q{g%lgoclto 180C. In

ei ther heati ngelqbqrrd@étglg prechss, thayayer may bo dr?éaf@re@m#tolro tatié@:thll@eStl@tﬂlzo m nut es

until substant,gldn¥aiRl 4l thd el ¥ edhovkd rcﬁfmmsh in@REarB kil deSfinizbmbhe art will
recogni ze that 25 higher tenperatures 00 ©) my be used in

up 300
any of theZﬁealvghffgtegtp@a@rebr(w el 1%0eD U@Y?’F\Véedrf&ta@f phafhe Meatige §€Psst abl e
duri ng heat i ngprovided theldhdifivdia®riyl rethdind stibleldedigmegeg.t hat the fugitive materi al

film1l2 is bet ween}!afr Hgﬂt an d 40 {n ttht:hc t1z%nd Jor & rgr ?f'eé,%‘mﬁé bet ween 2 gm
and 20 p. mthick. At IKS/BTeffF)re it e Heiive martal i Ji ¢ {&R al
sol uti on may beddoatmeldcko Eltcbnore preferably between 2 um and 20 um thick.
Alternatively, the layer of the fugitive material solution may be coated onto
30 the back side of flexible substrate 14, followed by a drying and/or vacuum drying
process, as discussed previously, to produce a fugitive material film 12 on a flexible
substrate 14. Preferably, when the film of the fugitive material is formed on the
flexible substrate, the layer of the solution is produced by spin coating of the solution

followed by drying of the layer to produce the film, as discussed previously.
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30 the back side of flexible substrate 14, foll owed by a drying and/or
vacuum dryi-ng process, as discussed previously, to produce a fugitive
material film12 on a flexible substrate 14. Preferably, when the film of
the fugitive material is fornmed on the flexible substrate, the |layer of the
solution is produced by spin coating of the solution followed by drying of
the layer to produce the film as discussed previously. As
illustrated in Figure 2, in the instant nethod of the invention, the
freestandi ng flexible substrate 14 bonded to the upper surface of fugitive
material film 12. AGBlusirated inliFfehesreim thorinsteatimetbed efathe veniwadthp e t he
flexible sub [ r I ne

enbodi nment , E%ﬁﬂﬁ%iﬂ&%ﬁ%?&rgglli %ﬁe&%g{?# glt?egs%%wgrf%ls?ggsv © atg{l ?1r?ﬂn '? he fugitive
material fil Seers Wéfere@hP‘PWéurPﬂ e bg | usedstippd thefleaiblsrsubstrate rlﬂg’Pcf"%}ta‘icrl er) to a
sof t ened st aty@ierial fm 1800OVe the gl ass transition tenperature (Tg) of the
fugitive material , and attachi ng t he SIﬁbstrate directly &}o the carrier. The
speci fic softeni ng MERFEPdMGHe b91gine fae eble Hébsﬁ?‘%scért‘i?“s% e 8% can be

det er mi ned ermglﬂi\leeﬁkdnyl fbﬁﬁeﬁhkr@ﬂtﬂefﬂlexlbleaﬂ;buramgﬁ tlicﬁlglfthfa&[ef) to asnjteﬁkapends upon
the specific teri ed in_fugi m.l12. anple, Tg
may be determg%éﬂe udg?vﬁ: tﬁ? éla I tranﬂgs SU ﬁ%re%rrﬂ Qtft tu s mta al an’&

t her nogr avi nettadhing a%washlgswts dl(réﬁcm)o the dagrervo (fibe braeific adfteanateylscrrstur(e TWA)

di fferenti al Vil cal analysis
(DVR). Thus, u?el% ﬁlntﬁé ggseﬁﬁln%dugfﬂcln be ?ﬁ%lgeﬁa%u?{angQmE tﬂg‘qg.agl?igésas an

adhesi ve Hht defci andgicpgafly upgs the ﬁzec@sm&rlﬁh uyed ipdyedive glaterial film 12 Roranot her

enbodi ment, agargld, Uﬁtﬁxé‘}t &d defénﬁh@umg&ecﬁmasb aghtdaeb&tl ﬁ%'lm&d sebstrate
conpri ses dep05|t|n i nsul 15 on the

n aye
fugitive mat éP‘i"'anT?"“P‘?‘i’i“bﬁ‘ya{yﬁ’é <F% dheefa?mﬁcaﬂmca‘pﬂ? YP‘F éﬁiﬂﬁbydéfrfed%s’&ﬁh e-si ded
adhesi ve 17 Qsﬁanhﬁgeﬁlorixﬁetry&Dde@ﬁl/drld@mﬁgmbd‘hem&mbﬂaﬂy’sﬁt(BMM @hust e
doubl e-si ded t dt:]nel (;d\lln?ntP L%verg.tedl?Fm?ZJtacts as a}la leylgeematet:)n%i as we n(?he limted to,
metal s which JRE y sputtering, for exanple, alunnum gold,
and sil veis angﬁerma@suhai nsul ating layers include those which may be
deposi ted by pl aspR.eHALLGHAREMCA ARG, HEROS! tbl)(girhg( REQMAbie Such as,
SiN and Si02. Pretferre oubl e sid hesi ves | ncl but are not |inited
to, doubl e sisfesralpeamppsrcsciseasisiae slawr@éﬁ@etalome@vlm lgyaf G URBGEVF ani | y), or
hi gh 25per f orfRGEEAIR dnlteaRpR @Qﬂesdoyiﬁ&m(g%aem ViBcdRaR8RE Chor\la @ns 7876) or
simlar. Wth flexible substrate orarlly edtorlgld
carrier 10, &nf pB‘f‘“‘I“H’é B syhsiEe bt GEétéesF‘H’Qlesst adhesixe. bgr%‘éﬁegtﬂeﬁ‘ésd on
fl exi bl e swbsihdladeebitdird fiot fliadited ﬂ:‘o@.tn&:ta@ ehith eny e (dhp’oﬁlwﬂtt@ splﬁ&nhé]&'offl nal
system pre ared accordin oth S tely the
s;me Si zg ag A48 le s m“%i’ucg%lé a\rllvéa Fver [Ir "“eg I%glatmrg lacl,yagsullc‘rﬁud ?‘g 1S %qu 3% be
used to perfonmttewepq‘satdrhymaimomhar@m:élemhel \dﬁ@ldpmmeﬂ @@CW@msgchfaabrl cation or
Processing St RS 1sf,C OB ol HBRLanGvel MIBL G I GolBhEl 8l T11m

| i
affects detac rrent t he ﬁemg{e substrate fromthe rig carrier.

In a further @H’Eiedidﬁéri’?“@ﬁ* qopfed filicape a&éﬁﬁé’éﬁt (Amgpre Ppﬁ%ﬁﬁqllﬁh Wrivgh des t he

mﬁt hod V\g% el firfeinlafite sfl@&fela@l%FW&@Adﬁeﬁﬁ ﬁés@ﬁhbah@arimsmamaﬂ s det ﬁcgeg from
the rigid carrier;, preferably, the exi ubstrate |1 et ache y
heating the fugit M@ fieaplsspiyrate il \mppraglycatia @F@w e carrafg. ﬂd}leofﬁ%ﬁ erial is
heat ed to andics®ddngradessagd @dps dah SERRITGinId @n\WRKIbE: §dbﬁrafeug4 td Vabricagd erial film
deconposes. Sych heating,i ferab or. an jnert

at nospher e (eLf?j:tmIHf Frygeh ﬁle%ﬂ%éyaefnéf’ %({accordmgcﬁ’tﬁe ftars*upear et forned in
air. 5 Decon%wos)mtmaaty th@ﬂmesiaet uraessmramumrr\mfarcmndn‘rd tre«a:’ssnmgocﬂmax he fugitive
materi al s t 0 - i i ily
determ nea&utl ZGIHF][a drlfg{;lﬁl f(tjhs {?B%J%ﬁoﬂ r&{cﬁg}gcehgs%&rueg{bn&aﬂ ecgggrnt glgased on the
t eachi ngs herEpwssnfgoﬁteréxmm@plewéﬂ rrpovierintigr awitive melcgalafim yEpds (TGY) . As

not ed previ ougkynméit beke ARLR LR e g@fﬂt@@,gkﬁgﬁeﬂ n fugitive material film 12

to adjust the deconposition fenpe That t he
J nrrszurther embod1men? fr the rst aspect, the mventlon provides the method

wherein after fabrication, the flexible substrate is detached from the rigid carrier;

6



10 tenperature at which the fugitive material filmis renoved may be raised
or 1owered as necessary as required to maintain the stability of by the
material of the flexible substrate ancllor conpatibility with various

el ectroni c processing steps and nmaterial s. O her processes nmay be
used to affect renoval of the fugitive material film For exanple, a flash
| anp, an RTA (Rapid Thernal Anneal) process using a hal ogen 15l anp, or a

| aser, may be used to conbust fugi tive material film12. When
pol y(al kyl e”gr f%%'&r? Eéx%le%% R 'd%r?éitew &%n nglffl tY\F‘e n%{ Rl filmi2,
preferably p f ene car ona Such ri a an ultra- cI ean

and rapi d deBukpoli thP dugitivia nzpierialols heatadrte apd m}st}@mect @t aatsmpdrfllmrswla'@ed in the

di agrans of ﬁemgh@eﬂratem%qu@&%g&ég tgu Phh B reRidbyeriBfe@inVad ¢ OF
conmbusti on. For exarrp e %I ene car bonat e)s are utilized in

the fugitive*hREEHMAIPheE (e IilgogeahM%efé%r Iy} spchpse Tmesdén diar bonat e) |

the fugitkve mat efeb&hpotmbmeﬂpafatﬁ@muqdraa&n@h&@ﬁ@ﬁm{ewﬁ th-fma@etnal'seaSt 240 C,
and preferabl beﬁlwee 40 C and 300 C fyq%r eferab en 240 C and
t

260 C. In eatll Bps hgolff é‘&ﬁaﬁb"‘éﬁ’fﬂ?}b‘iﬁﬁ@ﬁf"é 8”?%%“& Sial film
conprises, Z2knopnad aroad):kkylledan thhaﬂrmieh;ondm:xampmg:abdren [fol axample, thnge

preferably. WSO GuIBLSE6A) L COIRLLS St hakgoLdns,mt or 2l

sel ected from a COnst st'i ng I ene car bonat
ni trocel | ul ose&gﬂwmwweillfumo@eto qdp:lstynhcrteltdwyipommmhampeydhat €Yhat pothg(vi nyl

al cohol ) ,mpopﬁngsatﬂ%'at RHLY tmele) m@%aye(ngﬁmm% yelm%o&)ma 'rmg \a'owdw(igxr rolidone),

m crocryst al e cellul oses, Xes %/é actic a E |oxanone) 30
pol y( hydr oxy BuRSessne fs reﬂwregic%wram@yétd m%f(bMébFz@etwl@ ﬁ‘?é‘ﬁé‘ , and

m xtures theg@otate AUBCORRDEEGIRY afﬂemibhyolec&mc Iiru@hémgvs&:pma%{ateahlsfl I'm
conprises a pol y(aI | cyl ene carbonate)s, for exa pol y( et gtﬁ%ene

carbonat e) [ QPAeZHher PHBFWﬂPaddﬂ‘ilué‘fﬁ’e‘O égf?%é‘?‘i%&vé‘)"f[ﬂﬁﬁh%)‘ﬂtﬂ matgid J(Mut vyl ene
car bonat e) OForméxxhplé,aSlatthiemgah .R’IEV(RBplWh@mﬂrlﬁfnefﬂﬁbbgéss Usthg athelggchi ve materi al

filmco r| ses pgéﬁ&% c?yl ellggdttigg():{% on, %vem dl%ly aI kyl ene carbonate)s

have an uPftr 5701 ¢ Lei 5 2ar e advant ageous in the
i nstant i nvent| orwhanrpotylediytené oambqnais)s aof uttioett iarhenfagitingmstend Gomdict or

devi ces. g%&&gpfpo Jgﬁo Ogﬁg?%oq £oRA. gﬁglgéxh%ﬁ itk 2l ak;'a %fayﬁstrate

preferably i exl é Subs:
fl exi bl e subdtcompesition imaip prent pgsithirsas lﬂll@ﬁwda}stth%dlww (rfaﬁl@rfm* a preforned

flexible metale JLBs s%ﬁ caﬁ)rb@féﬂﬁére%'r%s%xbtbbﬁnmoﬂl ﬁd;bes(%@&e@henncl ude FeN
alloys (e.g., INV A , FeNi | NVARTM i s an iron (64%

and ni ckeld™ ( Bevplylsye %&0@4@5 arjutilized Bripe Bigiyemaishidl bR orin ﬁ§peﬂqﬂé|\n Co al | oys
(e.g 9 . lKCNARIM l?(?;&vféB'EMbb&td} MR ﬁgghgegn@gﬁpmﬂﬂhyoém&@z&%tmﬁ{@ta{ri (;ifﬁrff cobal t,
: aﬁthLn{ o BN S RO e AT A 1 At L P AT S P pr of er r e
240 °C and 260 °C.
In each of the preceding embodiments, the fugitlve material film comprises,
25  preferably, a thermally decomposable polymer. More preferably, the fugitive
material film comprises at least one material selected from a group consisting of
poly(alkylene carbonate)s, nitrocellulose, ethylcellulose, poly(methyl methacrylate),
poly(vinyl alcohol), poly(vinyl butyryl), poly(isobutylene), poly(vinyl pyrrolidone),
microcrystalline  celluloses, waxes, poly(lactic acid), poly(dioxanone),
30  poly(hydroxybutyrate), poly(acrylate)s, poly(benzocyclobutene)s, and mixtures
thereof. Even more preferably, the fugitive material film compriscs a poly(alkylene
carbonate)s, for example, poly(ethylene carbonate) [QPAC®25), poly(propylene
carbonate) [QPAC®40], poly(butylenc carbonate) or mixtures thereof. Even more

preferably, the fugitive material film comprises poly(propylene carbonate). As

7



flexible plastic substrates include polyethylene naphthal ate (PEN),

pol yet hyl ene terephthal ate (PET), polyethersulfone (PES), polyimde,

pol ycarbonate, and cyclic olefin copolynmer. Such flexible substrates are
preferably thin; preferably, about 1 gm 15to 1 mmthick. Mre preferably,
the flexible substrate is about 50 gmto 500 gm even nore preferably,
about 50 gmto 250 gm In each of the precedi ng enbodi nents, the
rigid carrier conprises any material that is capable of wthstanding the
processing used to fabricate electronic conponents or circuits. Preferably,

the rigid capolyMlylaORbInERE v afuBRARMBUS LB pdtRioRs, lsadh mtBriaBOarot her
preferred aspects and enbodi nents, the rigid carr preferably has at

| east one s(HENREEORS|IPyhE | Bt | pyengen TR i Joxy s bf’fy SOV d carrier is

a sem conductm@icontadt@rdevitesen nore preferably, the rigid carrier is a silicon

waf er (pref erabl W cac‘#‘eif& grcc%d%% %H%duﬁ%?s) the ﬂcx1 le substratelpllcﬁ:éag ?gond aspect, the

i nvention provides rlcatln ectron onponents andl or
circuits on racforond ﬂwtdm‘tklbwtesb(bynfﬁ@@lyaé@rﬂp’FlPISPW@fafeem)UF%Meldy attaching a

sem conduct qex%%%ﬁ%ﬁ&h@sﬁ@tgmﬂr%rﬂgd aexﬁmm&anfsag@ate sqaand nkase, and a
t hi ckness, wherein the first face cor;g‘r]é%es at. | east one el ectronl c
i

conponent arfBitd pubsirates gctude KR allays (g rritert i ReN 138 INYGRET ¥e mat eri al
film vvherelamatlds}e)firulg(m%y&dm&kamé%) (Hyivhoiight) svithedriveebod i@ first face of the

sem conduct or_ subst and the d, canrier; .and, the fugitive materi al
conprises a PN lIE%&/(TEO ys(ef”bo ?"R SRR s il SR |rrftent of the
second aspecios tidkel, Wit trpelt, O@Paskisen, @(S%pnansaelsseb@éli@ﬁ%rrrdﬂbg weigh)second f ace of

the sem condychf HHRSE Blafysdemn qﬁeﬁr&ﬁé qlu{nhﬁmt i SRRSO phdAgregeNi conduct or
substrate. Preferably, backgrinding i ses mechani cal grinding andior

wet et chi ng. flesibl Pé?ﬁ%ﬁsﬁ@ﬁ"até%ﬁ%ﬂeﬁélﬁfthﬂ?“ef‘%thélété@H@‘)d’:‘)}y@&’lenet he net hod

further COTTDtEﬂeﬁﬁt&la&'c’(BKgl’ pdﬂﬁthﬁ@ulfdﬂE(PES}} @@ﬁmﬁcﬁ@@ly@irbdnhte aaenryaionduct or
substrate to crease cong{agt ogbo bstrate and

heating the TGRS §3‘7§1rﬁet’“3%c?£tfs %:tﬁs af eré}g%bﬁ CBRBTEER tHate fromthe
rigid caifi etw.l mbhthickuloteiprederibdpy the ﬂmsblps@ﬁteteabdbyutﬁéatnedS%mor ding to any of

the conditiopg, Qﬁéﬁ}é&%@, Woﬁt%rpﬁﬁf)’?ﬁ)tmﬁ.o the first aspect of
In each of the preceding embodiments, the rigid carrier comprises any material
that is capable of withstanding the processing used to fabricate electronic components
or circuits. Preferably, the rigid carrier comprises a semiconducting material. In
20  other preferred aspects and embodiments, the rigid carrier preferably has at least one
substantially flat surface. More preferably, the rigid cérrier is a semiconductor wafer.
Even more preferably, the rigid carrier is a silicon wafer (preferably, with a flat
surface).
In a second aspect, the invention provides methods for fabricating electronic
25  components and/or circuits on a semiconductor substrate, comprising
temporarily attaching a semiconductor substrate comprising a first face,
second face, and a thickness, wherein
the first face comprises at least one electronic component and/or
circuit;
30 to a rigid carrier with a fugitive material film, wherein
the fugitivc material film is between the first face of the semiconductor
substrate and the rigid carrier; and

the fugitive material comprises a poly(alkylene carbonate).



10t he i nvention. In any of the enbodi ments of the second aspect, the
fugitive material placed on either the first face of the sem conductor
substrate or the rigid carrier and may be produced according to any of the
met hod di scussed previously with respect to the first aspect of the
invention. 15Further, in any of the enbodi nents of the second aspect, the
rigid carrier may conprise a sem conductor substrate or glass; preferably,
the rigid carrier conprises Si or Si(100). Any sem conductor substrate
utilized in the nethod of the second aspect nmay independently conprise Si,
SiGe, Ge, SiGeSn, GeSn, GaAs, InP, and the |ike. Preferably, any

seni conduct or sublst sratmbadinieni 2€dhei secenideaspest. ibel methpd i fthep serieriaes y 20

conprise Si (%racl(gj-h(c%&Qﬂe scdon@ fab Uit Vi SRL&Sris@strE Bldes-ald e GRERES Ses
pol y(propyl ene carbonate) or poly(ethyl ene carbonate), and nore preferably,

the fugitive dfaiceremigondustonsbytraty opreienlly.cherleaRdipe FomPriRe T8eve materi al
filmmay conmpfingise aklbr Wete®Bingsuch as nitrocel | ul ose or ethylcellulose, to

adj ust the_deconppsition tenperatyre of . the fugitiv terial film(supra).
25The pol ylal | cyl n"‘é‘o%%{r éﬂ%?‘%‘)‘so% uHFiSFCiOQdea‘Spfcrtf ‘F%’é‘e%“gf“ Fve Haterial film
exhi bit ul t r dadigeadingamcsesca fade efelrompogidudigrmulismatgiordegasd thethickness

at mospher e. Pajrt i C Uk afcdniu @GV @BLARCQHS hieaiin% hee Gt RNY b adethorlagonposi tion of
t he pol y(al kyl ene carbonat e) fugll tive materials. Further, fu%latl ve materi al

films may renpveendygiorasubsrisdom the disisk cagger| o dg fugifie dayerqiy drefeidhver abl vy,
between 240 GeabdlacdR8inio afPbhddordifdnd Blsyussed @itvasiect30 thd 4k &spandf 260 C. The
deconposition,at | ess than 300C and cl ean and rapid deconposition of the
fugitive natePTB" N an air at nosphere provided unexpected advantages in
the handl i ng and fnadoy iof tht Fobrdinfents @fiihe oevdnscaspact, theiigittws mateBiglapigstes Exanpl e 1

Preparation of, dndrifer@%ach 6f e RmidoRA¥bERBsERLPABALRRaRE Ad Raghd Carri er
produced according to any of the method discussed previously with respect to the first
aspect of the invention.

15 Further, in any of the embodiments of the second aspect, the rigid carrier may
comprise a semiconductor substrate or glass; preferably, the rigid carrier comprises Si
or Si(100). Any semiconductor substrate utilized in the method of the sccond aspect
may independently comprise Si, SiGe, Ge, SiGeSn, GeSn, GaAs, InP, and the like.
Prefe‘rably, any semiconductor substrate utilized in the method may independently

20  comprise Si or Si(100). The fugitive material preferably comprises poly(propylene
carbonate) or poly(ethylene carbonate), and more preferably, the fugitive material is
poly(propylene carbonate). The fugitive material film may comprise additives, such
as nitrocellulose or ethylcellulose, to adjust the decomposition temperature of the
fugitive material film (supra).

25 The poly(alkylene carbonate)s utilized in the fugitive material film exhibit
ultra-clean and rapid decomposition in air or inert atmosphere. Particularly
advantageous is the clean and raid decomposition of the poly(alkylene carbonate)
fugitive materials. Further, fugitive material films may removed at a temperature of
at least 240 °C, and preferably, between 240 °C and 300 °C; more preferably, between

30 240 °C and 260 °C. The decomposition at less than 300°C and clean and rapid
decomposition of the fugitive material in an air atmosphere provided unexpected

advantages in the handling and fabrication of semiconductor devices.



72 g of poly(propyl ene carbonate) (QPACNO was m xed into 150g of ethyl
" acetate-cand 528 g of diethylene glycol nonoethyl ether acetate (Eastnman DE
Acetate). The materials were batched and allowed to dissolve for 24 hours
while rolling gently. After preparation of the solution, 20 nL was

di spensed on the upper surface of a silicon wafer and spun at 400 rpm for
20 seconds. The spun-on material was then 10 dried at 120 C for 40 m nutes
to forma filmof the pol y(propyl ene carbonate) on the upper surface of
silicon wafer. To ensure the substantially conplete renoval of the sol vent
fromthe pol ¥32BBES ene carbonate) film the systemwas vacuum baked at 100
C for 16 hours and then vacuum bakegkampfeiinal hour at 180 C. 15Exanple 2
Assenbly of a flexible st fs §teellsubs%rat é?ld carrier A
filmof poly(prop fegﬁrgt’% s /PR oryIeas 19 2B Iﬁlglldl J'¢ support was
prepared according to Exarrpl e 1. Aflexible stainless steel substrate was
positioned 20 on e urface of t Ienec fllmso as to
be ali gne§ W th s?:ﬁo )(X%f)pey lenefﬁrgonaggh%&g%was tggl{g g © l%

pol y( propyl eraeetaraaniddﬁ&g ef ditteylene glyas reinpgint btjners%gétite@dmdmp‘p"mmmat eI y 1200
to 140G to ahlatlklelnebakiIRNMI08: RENARIIOF BEnRkAND FSifl Sl substrat e
and rigid carrier. anpl e Al'ternative assenb ¥1Of a flexible stainless
st eel subst r dfisr @Wpﬁatwpglfdhec%?mﬂp@rzo mL was Aispeusesy Q3f thp yPREr Swréiss PEpe

car bonat e) Orguéoéuhfelcm SR @J4oblr9an0ko§zuo&9&hsvm 8&&&%%@%@% ng to
Example 1. A layer _of alum num (approxi mately 0 A thick

sput t er ed!%ontdsied #4281 foaé‘émawtefw Stel] Wwfcs*&ypféﬁeme%l?fﬁ&ﬁa%)e) PP Next, a
doubl e- si ded \pgdigsifice of QYDA WARS. w@snﬁltean@dlbgshtfalmecmmerreﬁma‘l ac@eof al um num
| ayer and a stainless, stee type 304; 125 h| ck) was

posi ti oned or¥ff figpyty paly G’é"pﬁff’“edéﬁimﬂﬁte)s eaigﬁgg R V?Cé’%*'fm‘ Var i ous
changes and m)olP(tfoﬁ:aﬁhmnﬂﬂxehhz&uﬁfﬁbh@d&ﬁﬂdlﬂm&ﬁbmdm”ents herei n chosen for
purposes of illustration will readily occur to those skilled in the art. To

the extent that such nodifications and variations do not depart fromthe
spirit oflXhe invention, they are iHhtewited to be included within the scope

th f which f the foll
leime S N:SS asﬁ%%ﬁﬁlgoﬁa%k%lel%ymﬁesi AL b5 B £h: @y LPRe°T the follow ng

A film of poly(proﬁylene carbonate) on a silicon wafer rigid support was

prepared according to Example 1. A flexible stainless steel substrate was positioned

20  on the surface of the poly(propylene carbonate) film so as-to be aligned with silicon
wafer. The assembly was then heated until the poly(propylene carbonate) layer was
slightly softened, approximately 120°C to 140°C, to affect temporary bonding

between the stainless steel substrate and rigid carrier.

25 Example 3

Alternative assembly of a flexible stainless steel substrate on a rigid carrier

A film of poly(propylene carbonate) on a silicon wafer rigid support was

prepared according to Example 1. A layer of aluminum (approximately 5000 A thick)

30  was sputtered onto the surface of the poly(propylene carbonate) film. Next, a double-
sided adhesive layer was positioned on the upper surface of aluminum layer and a
stainless steel foil (Sumitomo, type 304; 125 um thick) was positioned on the upper

side of double-sided adhesive layer.

10



W claim 1. A nethod for fabricating el ectronic conponents and/or circuits
on a flexible substrate, conprising, tenporarily attaching a flexible
substrate to a rigid carrier; and fabricating el ectronic conponents and/ or
circuits on an exposed surface of the flexible substrate. 2. The net hod of
claiml1, wherein tenporarily attaching a flexible substrate to arigid
carrier conprises formng a filmconprising a fugitive material on the
rigid carrier or the flexible substrate; bonding the flexible substrate to
the rigid carrier_ with the fil mpasitioned between the flexible substrate
and the rigid carVaus cigngepiiad FoRGEoBY toct?%mﬁl\é@@ P GPEPHmETH ARG a film
conprising a c?ug@ for yerpésed ﬁTil:hiSTratfbﬁ rol) i'eS?iSI deéur 8 ﬂhgsr?akillayi_ﬂghm. @o el ution
conprising a fugitive material in . a solvent on the rigid carrier or

Texi ble subgeiFdh be Srtmafbrgns Hd eBror gh "Pag@r FBMTOF S0Ehg! FFI m 4. The
met hod of cl aaventdy, théyedreinfentddao beigcindodevititd tbe scape thered vihivhrinabdsyed
deconposa%le(gfh%ggﬁfié.rJQ%ngp&pgﬂog% &h%kn14, wherein the fugitive
material is sePected From a group consrsting of a poly(al kyl ene carbonate),
nitrocel |l ul ose, ethylcellul ose, poly(nmethyl nethacrylate), poly(vinyl

al cohol ), poly(vinyl butyryl), poly(isobutylene), poly(vinyl pyrrolidonc),
m crocrystalline cellul ose, waxes, poly(lactic acid), poly(di oxanone),

pol y(hydroxybutyrate), poly(acrylate), poly(benzocycl obutene), and m xtures
thereof. 6. The method of claim5, wherein the fugitive material is a

pol y(al kyl ene carbonate) or m xture thereof. 7. The nethod of claim®6,
wherein the fugitive material is a poly(propylene carbonate). 8. The nethod
of claim2, wherein the flexible substrate is a plastic substrate or a
metal substrate. '
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9. The nethod of claim8, wherein the plastic substrate conprises

pol yet hyl ene naphthal ate (PEN), polyethylene terephthal ate (PET),

pol yet hersul fone (PES), polyimnm de, polycarbonate, cyclic olefin copolyner
or mxtures thereof. 10. The nethod of claim8, wherein the netal substrate
conprises I NVAR, KOVAR, titanium tantalum nolybdenum al uchrone,

al um num and stainless steel. 11. The nethod of claim2, wherein the rigid
carrier is a sem conductor wafer. 12. The method of claim3, wherein
formng a layer of a fugitive material in a solvent on the rigid carrier
conprises di ing the solution on a surface of the rigid carrier; and
spi nning thwcel@int:i er to evenly distribute the solution. 13. The nethod of

claim3, wherein dryin e l.ayer of. the solutign conprise rying at a
t enper at ur e“i n ?‘h‘@etg?éinfgé%ag?ca&&%%8350f?§t°8ﬁn§’/°n§ﬁs 8“{?‘3 cfﬁ'ggé’.“ alie."ﬂ"‘%e met hod of
clai m 13, wher esubsthty corgpristng, | ayer of the solution further conprises vacuum

baking at a tenperature.in.the r.an of approximately 100C to 180C. 15. The
nmet hod of cl ai g%f‘,poﬁﬂfératet'fqul (%Elﬁflﬁlﬁg%téat?%é'xrf ‘f(ce““ic?ﬁﬁ“s‘ rate to the rigid

carrier conpri sébriteiag elagrotiagomppnents afd/dr gigéulth vreamexpesed alrfacoofghs of t ened
state; and attaﬁ?iiﬂ?s&b@t?atél exi bl e substrate directly to the rigid carrier.
16. The nmethod of claim 3, wherein the solution further conprises

nitrocel | ulbse dhe wethyd ofelaim|l owkerein empquasly gsching adlexiblegnbsirgte tagher ei n

bondi ng t he;fih exidl&npitstrate to the rigid carrier conprises depositing a

metal layer or 1nsulating layer on the film o ]
forming a film comprising a fugitive material on the rigid carrier or the

flexible substrate;
bonding the flexible substrate to the rigid carrier with the film positioned
between the flexible substrate and the rigid carrier.

3. The method of claim 2, wherein forming a film comprising a fugitive material
comprises
forming a layer of a solution comprising a fugitive material in a solvent on the
rigid carrier or flexible substrate; and

drying the solution layer to form the film.

4, The method of claim 2, wherein the fugitive material is a thermally
decomposable polymer. _
5. The method of claim 4, wherein the fugitive material is selected from a group

consisting of a poly(alkylene carbonate), nitrocellulose, ethylcellulose,
poly(mcthyl methacrylate), poly(vinyl alcohol), poly(vinyl butyryl),
poly(isobutylene), poly(vinyl pyrrolidone), microcrystalline cellulose, waxes,
poly(lactic acid), poly(dioxanone), poly(hydroxybutyrate), poly(acrylate),
poly(benzocyclobutene), and mixtures thereof.

6. The method of claim 5, wherein the fugitive material is a poly(alkylene

carbonate) or mixture thereof.

7. The method of claim 6, wherein the fugitive material is a poly(propylene
carbonate). ‘
8. The method of claim 2, wherein the flexible substrate is a plastic substrate or a

metal substrate.
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posi tioning a doubl e-si ded adhesive on the alum num | ayer; and positioning
t he* f+exible substrate on the doubl e-si ded adhesive. 18. The nethod of
claim 15, wherein the netal |ayer conprises alumnum 19. The nethod of
claim15, wherein the insulating |ayer conprises SiN or Si02. 20. The

nmet hod of claim1, further conprising, detaching the flexible substrate
fromthe rigid carrier after fabrication. 21. The nethod of claim 20,

wherei n detaching the substrate conprises heating the fugitive material to
a tenperatude grBeatmthadhdielaon 8,e\qlmdin the plasiir dibterposptiseo polyathymieme at ure of the

fugi tive mater gy gdye 1% TRHARGIC! bkl ebeTIRE, S-S g L ve

material is heat Ooate ween C. 23. The
met hod of cl ai m plyimigheaobicarbanats, dyolid al¢fipecopedyrear prmnixfusesiiesaobéd in air. 24. A

met hod for figbrigat ihBg,ELeClrPR %h@&fﬁ%@e&?&a m#afercoﬁi FiGdi e A0 @

semi conduct or substrate, conpriSing oraril attach| ng a seni conduct or
substrate conprikPH4Ra tftanium, faa@tum amg]é Aemf gehramel aumiuek feds, wherein
the first face cguptdss@y. at | east one el ectronic conponent and/or circuit;

11. The method of claim 2, wherein the rigid carrier is a semiconductor wafer.

12. The method of claim 3, wherein forming a layer of a fugitive material in a
solvent on the rigid carrier comprises
dispensing the solution on a surface of the rigid carrier; and
spinning the carrier to evenly distribute the solution.

13.  The method of claim 3, wherein drying the layer of the solution comprises
drying at a temperature in the range of approximately 80 °C to 180 °C.

14.  The method of claim 13, wherein drying the layer of the solution further
comprises ‘vacuum baking at a temperature in the range of approximately
100°C to 180°C.

15. The method of claim 2, wherein bonding the flexible substrate to the rigid
carrier comprises
heating the layer of fugitive material to a softened state; and
attaching the flexible substrate directly to the rigid carrier.

16. The method of claim 3, wherein the solution further comprises nitrocellulose
or ethylcellulose.

17. The method of claim 2, wherein bonding the flexible substrate to the rigid
carrier comprises
depositing a metal layer or insulating layer on the film;
positioning a double-sided adhesive on the aluminum layer;
and
positioning the flcxible substrate on the double-sided adhesive.

18. The method of claim 15, wherein the metal layer comprises aluminum.

19.  The method of claim 15, wherein the insulating layer comprises SiN or SiO,.

20. The method of claim 1, further comprising,
detaching the flexible substrate from the rigid carrier after fabrication.

21.  The method of claim 20, wherein detaching the substrate comprises
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toarigid carrier with a fugitive material film wherein the fugitive
matervals filmis between the first face of the sem conductor substrate and
the rigid carrier; and the fugitive material conprises a poly(alkyl ene
carbonate). 25. The nethod of claim 24, further conprising, backgrinding
the second face of the sem conductor substrate to decrease the thickness of
t he sem conductor substrate. 26. The nethod of claim 25, wherein

backgri ndi ng conprises nechanical grinding or wet etching 27. The net hod

of claim 25, furth r ml@?? eglpgra&n@egreaggg%d $ﬂua§%q ehto det ach the

sem conduct or subs%mﬁte ?%n‘ carrier od of claim?27,
wherein the fugi tdempnatl@rtﬁrmeraﬂsebféhﬁfegitltmaiertaérrperature bet ween about 240

Cto 300 C 239 m@n{éﬁmeﬂclmzplmmnaﬂemmrﬁat&at@ﬁeatéd%;lve material is
heated in the presence of air. . The nethod of claim?24, wherein

tenporarily attadﬁp??ga“ﬁe%‘fﬁeéél?ﬂﬂh%ﬁoof:t%@@sﬁ ate to a rigid carrier

conprises fobm ngrt@nfethbmmmmswtﬁaglntti;@fuéxu@&até&m iadediidiron the rigid
carrier or the sem conduct or. substrate; and bondi ng.the sem conduct or

substrate to?the 4 ig5kPde & r fabrealipg ﬁ‘ef‘ﬁ%“‘f |°P‘HP°;5‘8‘§? t%ﬂf SHES W t he
fl exi bl e subsdntiadn@ucii dutkstiee, corgprdingar ri er. 31. The net hod of clai m 30,

wherein formng g tiLl.mCoMaiS 0%icBd Y9 dibstite MBIl comprises
a first face, a second face and a thickness, wherein the first face
comprises at least one electronic component and/or circuit;
to arigid carrier with a fugitive material film, wherein
the fugitive material film is between the first face of the semiconductor
substrate and the rigid carrier; and
the fugitive material comprises a poly(alkylene carbonate).
25.  The method of claim 24, further comprising,
backgrinding the second face of the semiconductor substrate to decrease the
thickness of the semiconductor substrate.
26.  The method of claim 25, wherein backgrinding comprises mechanical grinding
or wet etching.
27.  The method of claim 25, further comprising,
heating the fﬁgitive layer to detach the semiconductor substrate from the rigid
carrier.
28.  The method of claim 27, wherein the fugitive material is heated to a
temperature between about 240 °C to 300 °C.
29.  The method of claim 27, wherein the fugitive material is heated in the
presence of air.
30. The method of claim 24, wherein temporarily attaching a semiconductor
substrate to a rigid carrier comprises
forming a film comprising the fugitive material on the rigid carrier or the
semiconductor substrate; and
bonding the semiconductor substrate to the rigid carrier with the -film
positioned between the flexible substrate and the rigid carrier.
31.  The method of claim 30, wherein forming a film comprising a fugitive

material comprises
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formng a layer of a solution conprising the fugitive material in a sol vent
on the rigi-d carrier or sem conductor substrate; and drying the sol ution
| ayer to formthe film 32. The nethod of claim 24, wherein the
pol y(al kyl ene carbonate) is poly(propyl ene carbonate) or poly(ethylene
carbonate). 33. The nethod of claim 24, wherein the poly(alkylene
carbonate) is poly(propyl ene carbonate). 34. The nethod of claim 24,
wherein the rigid carrier is a sem conductor substrate or gl ass.
forming a layer of a solution comprising the fugitive material in a solvent on
the rigid carrier or semiconductor substrate; and
drying the solution layer to form the film
32.  The method of claim 24, wherein the poly(alkylene carbonate) is
poly(propylene carbonate) or poly(ethylene carbonate).
33, The method of claim 24, wherein the poly(alkylene carbonate) is
poly(propylene carbonate).
34.  The method of claim 24, wherein the rigid carrier is a semiconductor substrate

or glass.
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