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Field of the Invention

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

for further processing.

Backoround of the Invention

20 In the electronics industry, thinner and/or more flexible substrates are quickly
becoming popular as & 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 substrate, the circuit can be attached to

25  a final product or incorporated into a further structure. Typical examples of such
products or siructures are active matrices on flat panel displays, RFID tags on various
commercial products in retail stores, a variety of sensors, efc.

One major problem that arises is stabilizing the thinner and/or more flaxible
substrates during processing. For example, in a process of fabricating thin fiim

30  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, cic. 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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30 transistors or thin filmtransistor circuits on a substrate, a | arge
nunmber of process steps are perfornmed during which the substrate may be
noved t hrough several nachines, ovens, cleaning steps, etc. To nove a

fl exi bl e substrate through such a process, the flexible substrate nust be
tenporarily nmounted in sonme type of carrier or a rigid carrier nust be
renovably attached, so that the flexible carrier can be noved between
process steps without flexing and the carrier can be renoved when the
process steps._ar ALt t i Sk rat produced by
backgrinding%g¥@§l@ﬁ%%ig%gggﬁﬁggﬁﬁﬁgf%yq%%ﬁg%?égg%ﬁégggég‘ﬁ%ﬁzﬁbported _
during the baoksk ddergr bnadremeplqsdo celsnagly.t Hymngd howusirateh eriedisse dirent '
processes sugh.asndnlel drROGLEP RImicAGRAS Istibs@Re n€ldCo UMY @kink R 1 nvention
In a first aspect, the invention provjdes nmethods for fabricating

el ectroni ¢ cOmsEfe ErEdiagh resessciidc ireehdh e RSt PEGHSEr 8B, Sconpri si ng,
t enporari lsy qﬁkg@@@n&mmﬁgn@ﬂflexible substrate to a rigid carrier; and
fabricating electronic conponents and/or circuits on an exposed surface of
the flexible substrate. In a second aspect, the invention provides
met hods for Rakmiaeadfithginedndiot r oni ¢ conponents and/or circuits on a

sem conduct or substrate LS rl N 1 conduct or
substrate conprig%ﬁbﬁér??ggpﬁ{g%é?gg %%ﬁ%gﬁg%%¥;%%%%ggn?%e?ﬁ%%ELess,
wherei n the femmnerfiaad/oc onpitd wesilaibld whytatcomenpalies tiereneialycarporent and/ or
circuit; 10 g gLl GALEIEL ifld By fHE Ifgbhya%ng%afan&' cofpbdlhts WRELEI N the
fugitive material filmis between the first Tace of the sem conductor
subst rat e andirgufeon dngrepsediuripce pf tha Hektlnwb it t i ve material conprises a

pol y(al kyl ene carfanatsd) asplf, B ineéntiBe 5160kl h@Rbde fort i cAma \WeBihic

Figure | is a sinplified sectional viewilluystrating an initial procedure
in a nethod GPMRWHEDALYIT OGP toaéihflc‘r‘?&"%\‘}ﬂf"f’b? ST PP FUPERPDI e
substrate inaAceRgdareeonditdr klberddd esafiking Ny &fbti e, second face, and aFi gure 2 i s
a sinplifjed sectional .view ilLlustrating. further procedures for
Cenporar i 1y ALtaen NG P grh e prr i PSP STRE Rl eafs = hgure
3 is a sinpl icfrividtosedtid omadr witewupikivarstterd ifhy, wrvotithése fingtvhoditeofl t enporarily
attaching a ikt RALE et AeforlhKbRbSAHASHOALGY A AEGQLAANGR W LN the
present i nventton. and . igure 4 1llustrates a diagramfor the

chemi cal r eadhsfogitivgumetany! oppoicyspoy(dkylgoeshtasti on of the decomposition of
a fugitive material layer in accordance with the present invention.

20  Brief Description of the Drawings

Figure I is a simpiificd sectional 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 procedurcs for

25  temporarily attaching a rigid carrier to a flexible substrate;

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

Figure 4 iltustrates 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.



Definitions The term"fugitive material" as used herein neans a theally
deconposabl e material. Such materials deconpose into smaller and/or nore
vol ati |l e nol ecul es upon heating above a critical deconposition tenperature,
as defined herein. Non-limting 5 exanples of thermally deconposabl e
materi al s i nclude pol y(al kyl ene carbonate)s, nitrocellul ose, ethyl

cel lul ose, poly(nethyl nethacrylate) (PMMA), poly(vinyl alcohol),

pol y(vinyl butyryl), poly(isobutylene), poly(vinyl pyrrolidone),

m crocrystal}ineg, ¢ellul oses, waxes, poly(lactic acid), poly(dioxanone)s,

pol y( hydr ox e)s poly(acr Iate)s and pol y(benzocycl obutene)s. 10The
term " pref or ned fhesinp[feeisetarial ¢° ugd hasedndas eitrmrbadesonratblt he f1 exi bl e

substrate, agadef Im@mmgﬁdesld@amp&eam& 8RS 1RANM G VMRS toREGesRbhPr t 0 bondi ng
with the ri g| d carrier. term "doubl e-si ded adhesi ve tape" as used

her ei n neansh®aii PAFE CélB?f‘bfi‘iC%‘PPf’é‘tlﬁn EOBFBIMS Ayddaekicrd: wernisiirgdhesi ve
mat eri al on @aﬁﬂcé)ﬁf thB@allaccothBos P asicAgs imtgs doheneths kb@ardhesi ves on

opposi ng faces ne of, ent, and include, for exanple but
nor Tt ed TEo R oty R BN b Bl T R b B LG pol Bl

pressure- sengiéchole, pc@rﬁdﬁyﬁr Yuighit. - cmﬂiséﬂableﬂ)a@h)asiméévh@é qpyrolidogébl e or WV) .
The mon " {1 exl.bl.6.ahst Lahieas wized Nerelnieans, a ffeasahanfling substrate

corrprlsmga eX| erraterla vvhlchreally ts Tt's shape. Non-limting
exanpl es  20rabf(hydrasstiupirec)s pPyerares: s ep! &i@énzo‘l%}@]to H@esnot limited to filns

of netal gpand pofrm%m sprorfhed MRIVA sub@ialeS as &%&r%m@e{nﬂfﬁhﬂh@m&ﬂﬁe st ai nl ess

steel foils, an y c .she ch ol yi m des, pol yet hyl ene,
pol ycar bonat %‘E“mﬁoﬁl“ﬂﬁy‘a@ &t 1?%6%686}??‘1&1%3 %\’ggra to boping i diedigld napht hal at e
(PEN), pol yetsheesul fone (PES), and multi-layer stacks conprising two or

nore netal and/o ne er ro,vi ded.the.entire stack 25
assenbly remai nsrrP%)g%%blé bﬁfes%ﬁ dlh s“{serg esaSaneedphreéefnerméa’%[fs hi'th e, g. less

t han 2 nm t hicglprisieand sprreftieg é?b¢1<y1£§| ‘étﬂs an hadiresive mmtepibli ok sackvdrihavoree pref er abl vy,

the substratg s, Bss hdan 500 MRLBI 6K.opaRePLEL SLablYmakowt 50 - 200 um
t hi ck. 'Ig’he termsoftened state"” "as used hefein neans that the

material is @fferant epasleteu e sgaat 8 1ohdimike 4o gledereicr BAEIPIEBIS t enper at ur e,

but |ess thame%&nlnéquamm%tdh@f& itg@fl&ﬁ:ib@eid&ﬁ@we@(‘é gdeiﬁlblraeﬂuh‘;rei n.
The term "deconp e te ure at whi ch a

0si tion re”
conposi tion corrp&g Sy %et"%vpsééstm‘%nés ?%%?FFB‘PITF“BS@C%%‘QS fadipy &°Fili%ri al  begi ns
t 0 deconpos ecoamptigingarBdxl b mand! wikichmoudily wddpatiis [seeproNeciithieésg exampies

20 of flexible substrates inciude, but are not limited to films of metais 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-fayer stacks
comprising two or more metal and/or polymeric materials provided the entire stack

25  assembly remains flexible. Such substrates are preferably thin, eg less than 2 mm
thick, and preferably less than 1 mm thick; even more preferably, the substrate is less
than 500 pm thick, and preferably about 50 — 200 pm 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 harein.

The term ‘“‘decomposition temperature” means the temperature at which a
composition comprising at least one thermally decomposable material begins to

decompose into smaller and/or more volatile molecules.



The term "al kyl ene” as used herein neans a |inear or branched diradical

hydr ocarbon consisting of 2 to 10 carbon atons. Exanpl es of al kyl enes

i nclude, but are not limted to, ethylene, butylene, hexanethytene, and the
like. The term"flat" as used herein neans that each point on the surface
is less than 5about 100 gmfroma line defined by the center of the
substrate; preferably, each point on the surface is | ess than about 75 gm
froma line defined by the center of the substrate; even nore preferably,
each point on the surface is |less than about 60 gmfroma |ine defined by
the center of tRee sapseikaers” 10t Mt d RSt IPHE B ATt HEedisbent i on

In the firsg dﬁ}%@ﬁﬁtconstis'ﬂﬁg bmﬁﬂb ic@BorPAteMA. @& § bogisdeyinfiaRr heat i ng
el ectronic conp nent S circuits gg eXI | e substrat e, COfT'pI’I Si ng

tenporarlly”% WW@‘%CF Q? Yl BT “degﬂFl fd carrier according and
fabricating el ethstomi ‘TaCanped eatis mand ok each paittioh sheomfanisexposed surface of

the .SUbS ra & Oiafrv\ﬁlahng?&?%({mqgecencr&%tlesu t gpsr erfﬂf%xelacbe Inventl on

provi des t K& oraf| -ty "Substrate to a
rigid carr|@wm¢mummms@$ﬂhmmnmﬁ@L@ﬂﬁwhﬁﬂm@mﬁhw¢mwmr@m¢mgﬂmlve material on

the rigid C&B&Ja&rcvgﬁmgagr&e'm% , BlofpR Al ice W1 ool e 1 ext bire

substrate to the ri arrl | m positione et ween t he
fl exi bl e sufbge s Bregle mﬁbEH@CW¥@Pﬁm@aﬁ$W%ﬁ 20l n preferred enbodi ments of the
first aspect, the invention provides the nethod wherein form ng the film of

t he fugltlve material on the rigid support or flexible substrate conprises
form ngl& IQ@%ﬁﬂéﬁﬁﬁmggLﬂﬂh%Hﬂggﬁﬁrising the fugitive material in a solvent
on the rigid cam iherﬁr@ﬁsptzh,ethé hrﬁxﬂtbh@r(ﬁfuié§m&tab@ foﬁﬁdndiﬁz)@ agubiie | ayer to
formthe film 25In gne. enb % qﬁ{{ ustrat%d in Fiqure 1, the rigid
carrier 10 T PEEET &Y i THS 0? F P SEREFGETPT VS HERCET y 145 Bt t he

i nventi on. de?téJkS@bsﬂatc(Im aafgid aeict agotdingeantdtbeicital ccampoicl c$elﬁortch’te fugitive

mat eri al , s U L R9 I&%%L£¥}%ﬁgdq&§ ggg%e) di ssolved in an appropriate

sol vent. Th€ Prm“?Lve ma vent (or solvents) are batched and
al l onedlfo dlss@1W@ evhtiokigneniopl] thadirs respeeh drewins@tiery brogitiesnge @wthodi xi ng) for an

30 extendeg,p !efﬂ or%v ta.t'ta@ﬁng Fealvl Bl taaﬁ}gfd%%moﬁk,%Q%omng he fugitive
mat eri al provi erature is kept below the critical deconposition

t enper at ur e @m qomemmwgai ftl$ re TSl euethe rigrh errdg oyt Bekids subister ugilti ve materi al
may furtherpa@nPihi: S18xiRE Aibhias theSiiedcattfer Hith 10GEH bottida vt By eel | ul ose,

to adj ust tR&ﬁ%ﬁgggggié %eﬂ éca grature of the fugitive material film
(infra). &

20 In prefsrred embodiments of the first aspect, the invention provides the
method wherein forming the film of the fugitive material on the rigid 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 one 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 otherwisc 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 ethyleeliulose, to adjust the decomposition

temperature of the fugitive material film (infra).
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The filmof the fugitive material on the rigid carrier or flexible
substrate using a solution of the fugitive material nmay be prepared
according to any nmethod known to those skilled in the art for preparing a
filmfroma solution. For exanple, the solution may be spray coated, drop
cast, spin coated, webcoated, doctor bladed, or dip coated 5 to produce a

| ayer of the solution on the carrier or substrate. Wen the |ayer is forned
on the rigid carrier, preferably, the solution is spin coated by dispensing
the solution on a surface of the rigid cartel and spinning the carrier to
evenly distribut eﬂl@ﬁiﬁﬁcﬁitﬁgﬁl@ﬁve n@%al&:lﬁithé@ddi:dﬂnérlaﬁﬂ@(ﬁﬁle Mslnlatemﬁlgr stand t hat
t he thickness of the L % and. thater the film prﬁ?$g spin
coating may b®SClUiAt PPT HE UKy UL RTHCE FREOHEE LuH O Tmﬂﬁ of the
fugitive natemmakhnﬂhhﬁeasd&wemmuamﬁ%n@bm@asmnmld%rbh@p&ghumhmm; t he
spinning rat Cha all;]d xt'dh%()a%(? nm 0 egﬁﬁagq{ed web dtC-E c?ocg)plnllé&edo d AGikg MY be
dried prior to ] trate or rgi darrrer to
essentially r@mmmbmanyWﬂeﬁﬁhmﬂhgmsglWéwa@m@'w¢@@@ce YVha thalieiive materi a
film This dry &TH% JiBYe di%ﬁ&%@ampqh@wmﬁﬁw% By LiGhchBHQSH: SKil 1 ed in
15 the art provided the method does not cause eterloratlon the
substrate, caﬁﬂm@?Oﬁahﬁﬁﬁ?@ﬁhﬁﬂ$@9%“%&F%WF§F%thW“@&&ﬁMﬁ?d%ﬁémTayer may be

dried by heatimpgiideg. bay&ilicatn Be HENPQAGI#NE tHaniht REckh@ng_hOhv-ARRI OXi mat el y
80 Cto 180 C,_ .and pr | n _anot exanpl e

e bout 100 C to 130 C. h ,
the | aver - maytlangy Meginy Paikes Ao S o iiak B P coa v G Dbt or e I
t he range 1of ampsrnﬂxtlomlfélle)fug.t@@@xdteﬁallﬁmélsoﬁfamt yiet vianoty e the 2Quidxanpl e, the

| ayer may be dried h ayer at a tenperature in the range of
appr oxi nat el yq}’gﬁunér‘%é[ aﬂﬁtgé@u%fn I?8%!/\/ed by heating the layer in a vacuum

(e.g., less than dbostlutiontioun) meyt bet dsigperiertiabending afliee fealpesubstraigppr oxi mat el y
100C to 180C. lin BhtNereneakl NenRE ARERFainidiolv@Yi8hd FTRulandRRled for about

10 to 120 m nu%es until substantially all the solvent 1s renbved. One
skilled in theagng filgp| [Thip dgggries & %qﬁ‘afhna@ anp mgthed kaogwpeiPese oilks te. 9., up to

300 Q lrraxsbethussacbféﬁeange Qtfath&hﬁ)ebﬁatt 1@ @leRBSLGH OVvindeehshhe cfu*p!&* ti v]t; 4
material renmin e duri eatin |s preferre
that the fugi P%Pe WEF?ﬁFangﬁWT? @9%%?ﬁ%@ﬁeg 6h?§ﬁ mé@e "ht ck, and
nor e pref er ablgppbetmseenc Znimiapde2BatbgpRe Fi k. BOﬂdZtaﬁdi mattabe] apputtib@ | ayer of
the fugitive r..a l.u a b sj de of
flexible subsgﬁgt%b é %Qéﬁﬂh ﬁgﬁk ng§& ‘% %Féggﬁn%heﬁﬁgﬁh% process,
as di scussed pmgwm@ugmyﬁmﬂbnﬁwoﬁatéfmxﬁan@Wd@UﬁﬁoéWF@I1¢V$ﬁm@@10n a

flexible Sz‘dbsbﬁ%f% hé1a Erﬂy%apé%y M@g zﬂeh%ei bt arf&rggmm@mfth@laﬁge\e@ mat er i al
is fornmed on t eX|g | e Substrate yer of the solution is produced

by spin coatlﬁ@“&ﬂmﬁﬁéSQO@U{V@ncﬁ8ﬁwﬁﬁéﬂhﬁﬁmﬂﬁvhﬁ&“&ﬁv¥%@nﬁ§&éﬁsto pr oduce
the film aﬁ gia§%6§ﬁﬁﬂﬁp£t%ﬁﬁ&kc}ﬁn rt}hc range oﬁ@pﬂoglhﬁ&tyrﬁ@b@grm"a gmﬁe 2, in the
i nstant met hod_of the invent the fre n e e substrate 14
bonded t 0.t heCHgpbH IS, PPSE B G g 6 AT BF e f] gy BBl a1 e ent
pr ocedur es caambenu&edlb@mdwthAEMWmﬂﬂ@m@ﬂﬁ&ﬁm&&edﬁdmmnm&mgmeve mat eri al
film12. 3kn odi d he,.f rises

heat i ng the fﬁ&ﬁ? n?%ﬁ% %ﬁQf%?gf%h 1%H§%ﬁh;r§g§§ I%EE <ﬁ: rate or the
rigid carrlerpﬂméahh@®EMEﬂ@@m®4@m@ns%ﬂﬁﬂmamdvﬁﬂwhe gl ass tran5|t|on

tenperature (Ts) qfyL0eyfuaifidieqTBE ekl mVL%@ger@t ﬁ@pm‘ R9ebBG Spstrate
directly to the carrier. The specific so tenlqg rature for use in the

present |nvenﬂmﬁwP@&ﬁ”bé“@@@@ﬁﬁ#ﬁ%ﬁ”@Wﬁ?%?@%PF 1‘ion the teachings 10
herein, and dependgtchRenil iR 15RE6T thi GighiBé ekiead] qum&h m@ fel@htbd 8o Mat eri al

filn112. For ex u5|n hn| es, such as, but
not |imited tHm%gﬁ%?#bﬁﬁ3ﬁg%éﬁgw3m§ﬁa gqt Pﬂ Wﬁﬁﬁ@gﬁgﬁﬁ%al anal ysi s
(TMA) , differ@ﬂmmahsS@ammd@gwmaMQHHMEMnya@@ﬁﬁ@pmandﬁmn1§ymaﬁ@QMﬂechan|ca
anal ysi s (DM, TS, THARLS, SRR (RN da'Bkhly Gl hithed do 42 12 acts as

an adhesi ve nater
flexibie substrate, the layer of thc 501111,1011 is produced by spin coating of the solution

followed by drying of the tayer to produce the film, as discussed previously.
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15fugitive material. I n anot her enbodinent, as illustrated in Figure
3, bonding the flexible substrate conprises depositing a | ayer of a netal
or insulating layer 15 on the fugitive material filmon the rigid carrier;
positioning a doubl e-si ded adhesive 17 on | ayer 15; and positioning the
substrate 14 on the doubl e-si ded adhesive. Preferred netals 20 include,
but are not limted to, nmetals which nmay be deposited by sputtering, for
exanpl e, alum num gold, and silver Preferred insulating | ayers include

t hose which may he 0S ma enhanc emcal v r deposition
(PECVD), such as; Séﬁ‘ﬁgﬁh% %d elinfhéla Tt H@‘B‘“ﬁ‘dﬁ%gg?fes i ncl ude,
but are not J;tammngﬁdxﬂblasubelmebll%om:iedieadhqaqa\pelenrfmaf ﬁ:gmsé ﬂnhter@hﬁhratﬂheSI ves
Argon PC500g 5 Adhesi ve
I(?esgar ch Ar car Qq@%%‘ﬁ‘m%%cgdu%@lcélr oPRLd B&WF ?ﬁﬁ?)ﬁem 123%3 eglg

tenporarily metedhedlXo rigid carrier 10, all of the de5| red processi ng
steps cangbe per fior H@%Q&rﬁén@@o@dn@‘g ﬁl'é%{b?et gibgtf—latet Qorﬁlﬁx%' 1%%&1% @t ectronic

circuits. As the flnaI system prepared according to the first aspect, may
be appr oxi nafugitye mﬁaﬂf’éé}%ei@?%@t eélbéeegﬁji’%%‘ﬁﬁﬂﬁlﬁﬁgldwa}?@r) to asPEHEar d

processi ng t @ak s NBovShebasy st t@@fcmﬁmﬂgm{ fk@tﬂ’lgxﬁ@tthﬁéhai age the
desired el ectronic fa ri

catio processi ng steps are conpl eted, renoval
of the fugi t PRPE PR %fatefcf‘rle?’r&a‘f PacecTye (?ﬂ?f“éftfft*’oé?nmtgﬁ%mffef it e substrate
fromthe rigid 1ﬁ&i‘crpr@ént invention lcan 8e fititrinired eaphmdiynmsm wof tht heciivgk St aspect,
the inventio e h th fa ricati o he flexible
substr at gbl Sf?cré) (L&jeﬁquts ﬁ\ r[% Spgcgﬁc‘ %aq%gdr ?Slegr gmve% ‘*“‘%f Dt hPEa flexible
substrate i SE@mpiacﬁedlﬂbybehmmmgi tuh& ftftsrgliﬂmievauqtiala@rhualnmf ilﬂnmd P ef er abl y,

the fugiti vem%araha m'c Sanﬂ)e@st &b othaﬂlgmeaam&alaﬂa%@hm)t em%@aﬁ ure where
the fugitive mat érial filmdeconposes. Such heati ng 1\éﬁEre erably perforned

inair or an‘%%@tcaaﬂ%@p%ﬁé 2pEOAYnIE Prsglerical WHV%S erEmhyt such
heating is pgfsfaibbBled: Puglive mateﬁa@aﬁqmwhstantyahéb@@@afeas;% esilange dur ati on of
heati ng for %lhe fugltlve materials and filnms thereof of the instant

i nvent i or” caftb¥° P& 1y deternined utilizing methods known to those
skilled in the ani sbasecentadiiae, 'aeamhmn@islnhérgenem, $oading xEmakghle USI NQ
thernogravinetric anal SI S GA) 0 r.materials can
bo used 1 1 oo SRR IPan e S PSS BLPYH R s sP B Bl

t enper at ur e. mﬂ?tlﬁvasﬂ filngon thiragid Q@ﬂqrem)éﬂoatlm éoualc—%md ethetted 7oudivei Me nateri al
filmis renoyg hras'u%@rgl ¢ QL JrOMETiEEhIASIACLESRAT Yer@SndaequiyL €d to

mai ntai n the stabl {Qget t he rtrlaterlal of the flexible suﬁhtrate and/ or
conpat i bi2Pi t ekgils Pszutvaa? ﬂlaulsrm HdptPEHE ¢hish s s degosstdeps sratieringaiorr i al s.

fa Iher proces %&qurﬂﬁury %@I@. in@ sifef. e@r&feﬁ‘@ﬂﬁéﬁ&'ﬂn@lfa &rh@cihaeahdst vgicirat eri al
ilm For ex

anp an RTA Ther neal ) process
usi ng a hal off&h® el‘i?P%fﬁff! a‘*aa Eciﬁd REEYeH E)‘éapgrs‘g’aosftﬁmgﬁwcb@t SUEREH ti ve

material fil piNLid SiO,, Prwaeemi @ably Ak ydhesie:s darhbioniat @jeSncatiaitet ol | zed i n the
fugit |ve mat u%lal aned er c {e@ fsﬁlcgntetl ydhgs?vex((greggg yﬂc%@é? £ l?ona%ueg Su.Ch

materi al s ex it 94N Wt as Sition”i A arr or inert
at nospher2é agerfolrhanst mlezpwdhfﬁlvpﬁédhhsagiimclofmﬁﬁ @&%@Gﬂmﬂﬁhe deconposition

can be ei ther pynedyli Pl AOUSk: AR Al Y ARLE cutfief, 20 O V(2! kyl ene

carbonate)s are utilized in the fugitive material fil 2, and especially
pol y( propy! efRsiredapisessante yicpst 448 teuRiFleried gpmfleriiasutpitmifey Favgved at a

tenperature @bctdhic kBag: /24Q feal F06h Prpheld @cm)r)dmg t@@ﬂh\i\@%ﬂasgéjcg rfey and 300 C
nore prefer ablp¥oleme )\//\%en 240 C and

e Same S1Ze 48 & qemlconductg? wafer, standard processing tools may

30 be used to perform the fabrication. Once the desired electronic fabrication or

processing steps are compieted, removal of the fugitive material film affects
detachment of the flexible substrate from the rigid carrier.

In a further embodiment of the first aspect, the invention provides the method

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

6



In each of the precedi ng enbodi nents, the fugitive material filmconprises,
25 preferably, a thermally deconposabl e polynmer. Mre preferably, the
fugitive material filmconprises at | east one material selected froma
group consi sting of poly(al kylene carbonate)s, nitrocellul ose,

et hyl cel | ul ose, poly(nethyl nethacrylate), poly(vinyl alcohol), poly(vinyl
butyryl), poly(isobutylene), poly(vinyl pyrrolidone), mcrocrystalline

cel l ul oses, waxes, poly(lactic acid), poly(dioxanone), 30

pol y(hydr oxyQut¥giat e nRBlYdBGhM iat8lded BPhKGRE NEACYEIORULANE)S, and
m xtures thereof Even nore preferably, fugitive material filmconprises

f er abl t he ]

a pol y(al kyl BrE 2% o fgtiag giaterig s Bselghyie and mypipet My SRS THUF BOFAL e)
[ QPAC( 1) 25] , kit Phapyd Ene deaninaatsadh (QRAGE p:A0bly deabybut 1l gne
carbonate) or .m xtures thereof ﬁv nor e aref rably, the fugitive materi al
£11 m conpt | SBERSOIIPRETY NS DoRares D e B FESTIAE €01 bonat o) s
have an uftra- cl tanngdedinposictanonsind gustonnsiheninals ttarfe;i@dwantageous i n t he
i nstant inventi-on . their 1 i , nt.am._nat.i .sem conduct or devices

ﬁnd ﬁ(l)rﬁq ttlg'%f)f opt%e %%gt%\rehgc}ﬁ 09{1 R% gﬁc%xgﬁerg%n&gﬁﬁ Qtﬂo&é'

I n each of the preceding er i ments, ‘ 'S strate preferably is
a 5pr ef or nedkablvaxd bt ssllbg try the et bisd en pireattawshiaby Jerein. Her fhmrleblsmzsubstrate is

a preformed {lLexlblifent aakis (BURSAALEdMrevRull SRF HRdfd &XinD lu.Fédmat al
substrate. Preferred flexi'ble nmetal substrates include FeN alloys (e.g.,
| N\VARTM , Felifugiye mangaBEim |IRVARTING tBe geFoaPessipn demmeragric- (Baods: Bad ni ckel
(369 ( byp Weie@hdrdnurtiat FhiSONE fGaRbeRaNdig e RAbLWDmayFRNifa oaldwerg (€. g.,
KOVARTM KOVARTm is typically 9ongpﬁ§d of. 1?é§96n|ckel, 17% cobalt, 0.2%
si licon, 0.3%HENFRNESETENE BR80T SRV By ReitGHEy ! o] PAARHRY t ant al um
nmol ybdenum abitehrode, coapatibilinumih ancsslcatdniaascesingeleps 2t aherisied Tl exi bl e
pl astic substrat i ncl ude pol yet hyl ene. napht.hal.ate .( PE 5 et hyl ene
t er epht hal ate (PETY, prﬁ%ﬁsﬁféfrﬁérbéu'e 6?13'?Cﬁﬁgg)faiﬁgfh)?ifﬁ%n‘ée,“’}%ﬁéggl@bonat e, and
cyclic ol ef i Foreopoley arBesh Syt hn RE&XRiglie Teuhd thmatedprace upneth belagshy t hi n
pr ef er abl y, o the t I - rably, the flexible

1Y) @Bg,l& a Pa%eg:'ng*nd_sytbg u%e&%maomhﬁ lfuéglt{w En%teﬂgl%ﬁr? B

substrate i s about gm even nore preferably, about 50 gmto 250
m | n each Vokn prigalyiercediitgetoppEditiiedtin thetfgtivej materiab Blor 1%r conpri ses
any mat erial ,toaty iy GARARAERlon bt Dot aRINDLIE ANLOGESSH Bt 45gd to
fabricate electronic conponents or circuits. Preferably, the rigid carrier
conpri ses a SEPHRISHARIELARY Tt EPpppore pllugpytedindie dneepiaral dguitshect s and
enbodi ment s, THh@chh@istlo s be it efyaiahl ¢ dadudibn | Gastexonge Sikst antial |y
flat surg ce. gq preLeraFl he rigid carrier i sem conduct or waf er
Even mor &0 pr BYERSTS cpREeioH Wea P S ERPuFY b R CIT OB b or ably.
with a flat mily(fragédne carbonate), the fugitive material film may removed at a temperature of
at least 246 °C, and preferably, between 240 °C and 300 °C; more preferably, between
240 °C and 260 °C.
In each of the preceding embodiments, the fugitive material film comprises,
25  preferably, a thermally decomposable polymer. More preferably, the fugitive
material flim comprises at least onc material selected from a group consisting of
poly{alkyiene carbonate)s, nitrocellulose, ethyicellulose, poly(methyl methacrylate),
poly(viny! alcohol), poly(vinyl butyryl), poly(isobutylene), poiv(vinyl pyrrolidone),
microcrystalline  celluloses,  waxes, poly(lactic  acid), poly(dioxanocne),
30 poly(hydroxybutyrate), poly(acrylate)s, poly(benzocyclobutene)s, and mixtures
thereof. Even more preferably, the fugitive material film comprises a poly(alkylene
carbonate)s, for example, poly(cthylene carbonate) [QPAC®25], poly(propylene
carbonate) [QPAC®40], poly(butylene carbonate) or mixtures thereof. Even more

preferably, the fugitive material film comprises poly(propylene carbonate). As
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In a second aspect, the invention provides nmethods for fabricating

el ectroni ¢ 25conponents and/or circuits on a sem conductor substrate,
conprising tenporarily attaching a sem conductor substrate conprising a
first face, second face, and a thickness, wherein the first face conprises
at | east one el ectronic conponent and/or circuit; 30to a rigid carrier 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 material conprises a poly(al kyl ene carbonate). In an

enbodi nent Q&WQH@w&eaﬂmdaasme@imxmhedaaimmdm&mmmhemmﬁaﬁn&h&eﬁebackgrinding

the second face of the s ubstrate to, d he thi ckness of
the sem conduct 6 emés’ubst rat e&a%gg%él\%%t?ogb? ha E)Wr |nnd| ﬁgc%noammlsges mechani cal

grindi ng and¢f@?0rrd)é¥0ré¢vmq5» ng. 5In anot her errbodl ment of the second aspect,

the method furt hﬁ'éacﬁ@f‘ﬂ?&fﬁr@&&n?@@d@&?ﬂcﬁ@ﬂ%e&@@ sRcang-faeg of the
sem conductor substrate to decrease the thickness of the sem conductor

substrate; &FPRERTREG Y8 JG97E PoETaPy B 199 gwbsen amecfadsi conduct or
substrat e frmenbk biestirc sigistehtcCR b Ij)tc&ﬁmedm&bfchhgiaﬂ mbaralteayﬁfmc@ fipref erabl y heat ed

according to %?yubgrates %ngu&'—:%n]q} atlllo}(?sqs ﬁdi%FA ? , OF n%]\hgf ﬁg’ﬁ%\ SRP the first

aspect of 10t He”nveh of the second
aspect, theaf @ﬂ@wpfw(ﬁﬁ%)@nfiabkeb@ééb(idywnlghtw?ﬁewmehabdman@t face of the

sem conduct Qf i tﬁe aQJysmge Kd\gi@MCIéé(/Aﬁfwl %oﬁgospg&duced accor di ng
to any of the net I scussed previ ousl W|t ect to the first aspect

of the ifve ﬁ?%@ﬁkcl,ﬂgm%aﬁeﬁ} 2% F‘Hcoén%‘yofnmﬁﬂ%%ﬁs‘é ﬁ%ﬁr Fgbvieighe second

as pfect bIt he nlfdngmdtdﬁaﬁmlmym&m@amafdg&wmlﬁ@maﬁmﬂm&g Qe Spstscat e or gl ass;
preferably

, Ahe ri 9 d.carrie %3 ?ﬁ @10@% An%/ sem conduct or
substrate u ei‘lﬁfgl C A OprE [ fhyjts]i’f’ g 1&38% g b i ndependent | y
conpri se Si ter&inBalate (B:E,T),solgag&rgulfﬁem& GaAsnidd, pflycaetioghtd, hx&i ticke. Preferably,
any semi co n%\'&%}l 9Jpo[§H95§JcﬁlhguM$ !;ulbgtxzcﬁgar% gre%egﬁly%ﬁ;}%pe%n{g%x aiapﬁQ?B%nde ntly
15 tol mm thick. More preferably, the flexible substrate is about 50 um to 500 pm;
even more preferably, about 50 um to 250 pm.
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 carrier {s 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 icast one electronic component andfor
circuit;
30 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).



20 conprise Si or Si(100). The fugitive material preferably conprises

pol y(propyl ene carbonate) or pol y(ethylene carbonate), and nore preferably,
the fugitive material is poly(propylene carbonate). The fugitive nmateri al
filmmy conprise additives, such as nitrocellul ose or ethylcellulose, to
adj ust the deconposition tenperature of the fugitive material film (supra).
25The poly(al kyl ene carbonate)s utilized in the fugitive material film
exhibit ultra-clean and rapid deconposition in air or inert atnosphere.
Particul arly advantageous is the clean and raid decorrposi tion of the

pol y(al kyl ene car,bonat i ri i ti ve mat erial
films may rem)vec] n@()dlmlélgr%ﬂt%fgée o%“? atgr% tééhet lﬂ'fﬁf gémher go "&Fer abl Y,

bet ween 240 @C&md@@@he@mmﬁfﬁ@ opthe faarcehiiupior hbsipmeen dg0eeR4 e @Glamf 260 'C. The
deconposi ti ofr gt 8RS dLAGNBIAE ametiGindabaaRMAndiRP L A6t ARSIk on of the
fugitive material in an air atnosphere provided unexpected advantages in

t he handl i ng Z4EPer L6PT ¥EETPHPE of seni conduct or devi ces. Exanpl es Exanple 1
Preparati an of aik |ahme®femmimdupﬁfapg/keeme1 Gpdch aahedodofrtiger RbrgpirdesCarri er 572 g
of pol y(prop ne .car bon m xe of ethyl
acetate and %‘fg dmgth el ‘%f’efl)acé'ngD g%{mé l}rﬁtﬁ)\rllvg%fg%dtﬁ w% %easeq%eég fate (East man DE
Acet ate). Thef rtrlart eqrma)lnéuCWQr&eb*bm cﬁ?édhf&mb el Mdetlayedlt@sbﬂdve tfeor 24 hours

while rol i ng..geRtilcer k8l ﬁ%@&aﬁ@@i |09P91610f T@eﬁléglf@fa&&rls prefrallily Was
di spensed on the upper surface of licon wafer and spun at 400 rpm for

20 seconds. THEILHIHIGHC AROEHE ?ndwags “Pfﬁ&“ﬁ“dm“h wrcE e e ﬁ@%m@? or 40 ninutes
to form aof i kietrtohe pol y(propyl ene carbonate) on the upper surface of

silicon wafer. Tq_e St ntlaII of. the sol vent
fromthe pol y(prgpy? elr%retl?eceglrbﬁ%%gg at R ﬁ’ec{me% e matem?glﬁﬁc% baked at 100

C for 16 houps cighadthe ﬁehfa%atfﬁumrbeﬂ@é@m Slflhsmd; Oﬁbmnglét‘zanm@n@wyl@Exarrpl e 2

Assenbl y of oﬁlhc%&c%rﬁmg %@h}nm@ﬁnéﬁo@@im@ﬁem@y i Bspbd: G4k £@r ri er A
filmof poly(pro éhene carbonate) on a silicon wafer rigid support was

prepared accdiét TBvEempl e 1. A flexible stainless steel substrate was

positioned 20 orrutthe, i6 whfaae emfaodhhlﬁtsm@lhy(s@bﬁpaébﬁeﬂﬁseﬁgfél@ﬁkﬂ&trﬁ‘a)y filmso as
to be allgned with silic ‘%CTP heated until the

pol y( propy!l ef& AT HOHAL & i’;f’liésr%rate ae gnasf pr%(ﬁﬂ;& )s{h(%fr gﬁé & q PP Ski'mat el y 120C
to 140C, to af igdp). f-\eyrpmcan@cflgowmmg s Bteddreite tivthos bahnicess agttgel substrate
and rigid Calfr{aif Gldependently comprise 81, SiGe, Ge, SiGeSn, GeSn, GaAs, InP, and the like.
Preferably, any semiconductor substrate utilized in the method may independently
20 comprise Si or Si{100). The fugitive material preferably comprises poly{propyiene
carbonate) or poly{ethylene carbonate), and more preferably, the fugitive material is
poly(propyiene carbonate). The fugitive material fiim may comprise additives, such
as nifrocellulose or ethylcellulose, to adjust the decomposition temperature of the
fugitive material fiim {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 polylalkylene 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 266 °C. The decomposition at less than 300°C and cican and rapid
decomposition of the fugitive material in an air atmosphere provided unexpected

advantages in the handiing and fabrication of semiconductor devices.



25Example 3 Alternative assenbly of a flexible stainless steel substrate on
arigid carrier A filmof poly(propyl ene carbonate) on a silicon
wafer rigid support was prepared according to Exanple 1. A | ayer of

al um num (approxi mately 5000 A thick) 30 was sputtered onto the surface of
t he pol y(propyl ene carbonate) film Next, a doubl e-sided adhesive | ayer was
positioned on the upper surface of alum num |l ayer and a stainless steel

foil (Sumitono, type 304; 125 umthick) was positioned on the upper side of
doubl e- si dedg ive |ayer. Vari ous changes and nodifications to

t he met hods a@nd énbodi nents herein_chosen for purposes of illustration wll
readily occur to those skilled in ERERiF{ . To the extent that such

nodi fi cations andews bk b mdPpdhQbrofl@PRIckr bR QN dnlaRiGPlrer Of the _
invention, they are intended to be included within the scope thereof which
is assessed 5only by a fair interpretation of the follow ng clainms. MCSLLP
CLAI MB | . A et hod2 fyaif phladprdpglaid athoadt® qQPARTLD) Gik etittct Sntons0e dfletiyi bl e
substrate, co i sing: : form a {il conpri sing iLti.ve materia
on a rigid c‘écnél%lree““rlé%f% g HAPYIER ¢ Cgplg% S h?’%let%eef W déer@fsﬁrgdtnﬁ)eg 5?%%“%] carrier is
a seni conducTiermaafabsrwere batched 4o Aldtiveg td Hissofvedodi 29I heurs wbdd wéine gtrdlyt he ri gi d
carrier WihkOSLLLMPeshl LORRA. BPENRSR kilienlh tXIh] frsbatials and the
rigid carrier; fabricating electronic circuits on an exposed surface of the
fl exi bl e subsliqeatvafer and spun at 400 rpm for 20 scconds. The spun-on material was then
10 dried at 120 °C for 40 minutes to form a film of the poly{propylene carbonate) on the
upper surface of silicon wafer. To ensure the substantially complete removal of the
solvent from the poly(propylene carbonate) film, the system was vacuum baked at

100 °C for 16 hours and then vacuum baked a final hour at 180 °C.

13 Example 2

Assembly of a flexible stainiess steel substrate on a rigid carrier

A film of polyipropylene 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(propyiene 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

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

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

srepared 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



and detaching the flexible substrate fromthe rigid carrier after
fabrication. 2. The nethod of claim1, wherein formng a film
conprising a fugitive material conprises: formng a | ayer of a
solution conprising a fugitive material in a solvent on the rigid carrier
or flexible substrate; and drying the solution layer to formthe film

3. The nmethod of claim1l1l, wherein the fugitive material is a thermally
deconposabl e pol yrer. 4. The method of claim3, wherein the fugitive

material is selec L ou onsi f ne, car bonate
ni trocel | ul ose, e?%ﬂwﬁé‘Wﬁ? (ﬁggmpﬁ%?h%FgW%Pﬂ%@§§réég‘ X%%F?WV|nyl .
al cohol), poh&é%nﬁypmpmkymymﬁnapmhwmnx@hummkemeﬁﬁwﬁok&@mmnyiTﬁﬁmrolldone),

m crocrystal ] I{ e ti aC| i none),
poly(hydroxybhgéf%%euajgﬁ %@%% t&@b&%%ﬁ% Ogd%g é%ngﬂgnd m xt ur es
t her eof . mvent#pn, mmearmqné@l tope mbladqﬁmthiwmescapnthtm@ wm@n it iwesadmt erial is

2 Pol y(al k! ag EaBoRRh Rk B ol kbERELGEROT 6. The method of claim

5, wherein the’fugitive material is a poly carbonate). 7.
The nethod of claim 1, wherein the flexible substrate is a plastic

11



substrate or a netal substrate. MCSLLP 8. The net hod of claim?7,
wherein the plastic substrate conprises pol yet hyl ene napht hal ate (PEN),
pol yet hyl ene terephthal ate (PET), polyethersul fone (PES), Wwpm de,
pol ycarbonate, cyclic olefin copolynmer or m xtures thereo 9. The
met hod of claim7, wherein the netal substrate conprises | NVAR KOV AR,
titanium tantalum nolybdenum aluchronme, alum num and stainless steel.
10. The ne(t:?RMf claim2, wherein formng a layer of a fugitive nateri al
in a solvent"onthe rigid carrier conprises: dispensing the solution on a
surface of the Irigi dA caethb@rfor anglicphanilR@Gohie califsl 8f 4 leeM@Nlsib@het ri bute

the solution. . 11. The nmethod of claim2, wherein drying the |ayer of
t he sol uti‘®HE6WBri ses drying at a tenperature in the range of 80 C to 180
C 12. The. @t haed,of ' . ' [ V. f.1he

sol ution further co%rp?ﬁ?eg@ar%g{?rﬁl%gﬁ%g{agét&é%)eéﬁ%g?Eé%ﬁ?ﬂ{a@ritﬁép )Sbfreange of

100C t o 180Gstrate, whereid 8ie rhié carethnd sofichdirawlywafsher ei n bondi ng t he
fl exi bl e substr at carrier | ses: ng the | ayer of

‘totﬁe.i‘id er .cqnpr heat i
fugitive mater ibé?P_g‘f“_S the ‘B(fl‘:trﬂérgﬂélﬁft]?feéf’é}?e ré%igrgg"t”ceéé"ﬂﬁhﬁbe f‘i{% PPW_BSW%“]I e substrate
directly it thd 9:dbeaNKdBke and the rigidkdrricfhe method of claim 2, wherein
the solution further conprises nitrocellul ose or ethylcellulose. 15.
The met hod of dilaiciing clabierst nirpondinmg exhesefl lsestids| «f tubstibatsebttoatt he ri gi d
carrier corTHri ses:
an
detaching the flexible substrate from the rigid carrier after fabrication.
2. The method of claim 1, 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.
3. The method of claim I, wherein the fugitive material is a thermaily
decomposable polymer.
4, The method of claim 3, wherein the fugitive material is selected from a
group consisting of a poly(alkylene carbonate), nitrocellulose, ethylcellulose,
poly(methyl methacrylate), poly(vinyl alcohol), poly(vinyl butyry!l), poly(isobutylene),
poly(vinyl pyrrolidone), microcrystalline cellulose, waxes, poly(lactic acid),
poly(dioxanone), poly(hydroxybutyrate), poly(acrylate), poly(benzocyclobutene), and
mixtures thereof.

5. The method of claim 4, wherein the fugitive material is a poly(alkylene

carbonate) or mixture thereof.

0. The method of claim 5, wherein the fugitive material is a poly{propylene
carbonate).
7. The method of claim 1, wherein the flexible substrate is a plastic

substrate or a metal substrate.
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depositing a netal layer or insulating layer on the filnm positioning a
doubl e- si ded adhesive on the netal |ayer or insulating |ay and
positioning the flexible substrate on the doubl e-si ded adﬁ@é$V€} 16.
The nethod of claim 15, wherein the nmetal |ayer or insulating |ayer
conprises a netal layer that conprises al um num 17. The met hod of
claim15, wherein the netal layer or insulating |layer conprises an

nsulating |ayer thay, camaniose BN of Shitn ACSHRAS TRG.ENGd Rl of alm

1, wherein detachlng he su rate cohprlses heating the I've materi al

to a t enpesiatibiyengmaph@ilatchdrENoy, @dueattyldne tek@hdemaérq@ﬁirm p@iv&tﬁ@f@ﬁfcaieure of
the fugitive material. 19The nethog of clal 18, wherein the fugltlve

material (% HeBtoenifo PaDeaigaiiat GPde Bfaar KBteT 2H0 e 57360
20. The methodgof chal Melifa WMEKRI 7 FRGehugl hiv JIBLeRL %mbﬁse@qﬁwq{' nair,

21. A method for fabricating electronic circuits on a sem conduct or
subst r at eKOOhRriitgiingy, tantalum, membdmmm Iaiucmcnm hluzﬁgnams & ﬁmn&s&ﬂcﬂi

substrate conprisin r ce cond ace t id carrier with
S o 1 ve rmb S al Th moRg BT £ R ? AR o P Qe SeERilhone

el ectroni g sQi&RWhthe tifig hughbbverigat erial filmis between the first face of
the sem conductor substrate and the rigid carrier, and the fugitive

mat eri al conprﬁ@E@Bé%¢b¢yﬂa@%y@emﬁnﬁﬁﬁbbﬁ@ﬂﬁgdC&erEmd The net hod of
claim 21, furtherlgo Qh%wx b&g dmu%ueqhém§1@econd face of the

seni conduct or SUBYHY t's 8 case t 849%f the semiconduct or
substrate. 11.  28he 'Ehﬁhmatdlodiaﬁsﬁ Tl ahered? drither @k niabac kgrihadiongion

compri Sesc(ﬁgzﬁ%gldfy?‘zlw agtrdI tgi%lpgi‘gatu% ;nV\Elte 1'?rfgg of 88 °C to 180 °C.

12. The method of claim 11, wherein drying the layer of the solution further
comprises vacuum baking at a temperature in the range of 100°C to 180°C.

[3. The method of claim 1, wherein bonding the flexible substrate to the
rigid carrier comprises:

heating the layer of fugitive materiai to a softened state: and

attaching the flexible substrate directly to the rigid carrier.

14, The method of claim 2, wherein the solution further comprises
nitrocellulose or ethyleellulose.

15. The method of claim 1, wherein bonding the flexible substrate to the
rigid carrier comprises:

depositing a metal layer or insulating layer on the film,

positioming a double-sided adhesive on the metal layer or insulating layer; and

positioning the flexible substrate on the double-sided adhesive.

16 The method of claim 15, wherein the metal layer or insulating layer
comprises a metal layer that comprises aluminum.

17. The method of claim 15, wherein the metal layer or insulating layer

comprises an insulating ayer that comprises SiN or Si0;.
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24. The nethod of claim 22, further conprising heating the fugitive
material to detach the sem conductor substrate fromthe rM(%lqh arrier.

25. The nmethod of claim 24, wherein the fugitive nmaterial is heated to a

t enperature between about 240 Cto 300 C 26. The nethod of claim
24, wherein the fugitive material is heated in the presence of a 27.
The nmethod of claim?21, wherein tenporarily attaching a sem conductor

substrate to a (d gi d~carr.i pr i . formn film.conprising
the fugitive materi sl can et onn oarrradegehing S uliteds sumPhisubstr ate;
and hebomdihagudite: santiaondueihperasubpica@t ehah@r bheal id Gedle€@hpds@tonwi t h
the filmpositioned between the flexible substrate and the rigid carrier.
MCSLLP 28.‘@ﬁéerﬁ%¥%6ﬁﬁl‘éiﬁ}%‘li‘éﬁ Iﬁ?@??l-V\here! n forning a filmconprising a
fugitive mteri@ COMRLHSES] of claim 14, QARIAFNR LAXSE nfichy ORI aCOMPYT ST NG

the fugitive material in a solvent on the rigid carrier or sem conductor
subst r at e;te;apdadry batgetrha ool Tom 3EyEr. to formthe film 99. The net hod of

oLl m 21, wher i | Bl ALKALSPE, SOreonaLe, pRlX(ProBYL ope catbenate) o
pol y(al kyl ene cagrbonat gkto8 B ¥ARIQRYE eAEtEMIDONALEY - on a semiconductor
substrate, comprising:

temporarily aftaching a semiconductor substrate comprising a first face and a
second face to a rigid carrier with a fugitive material film, wherein the first face
comprises at least one electronic circuit, 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).

22, The method of claim 21, further comprising backgrinding the secend
face of the semiconductor substrate to decrease a thickness of the semiconductor
substrate.

23, The method of claim 22, wherein backgrinding comprises mechanical
grinding or wet etching.

24, The method of claim 22, further comprising heating the fugitive material
to detach the semiconductor substrate from the rigid carrier.

25, The method of claim 24, wherein the fugitive material is heated to a
temperature between about 240 °C to 300 °C.

26, The method of claim 24, wherein the fugitive material is heated in the
presence of air.

27. The methed of claim 21, 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.
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31. The nethod of claim 21, wherein the rigid carrier is a sem conductor
substrate or gl ass.
MCSLLP

28. The method of claim 27, wherein forming a film comprising a fugitive
material comprises:

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.

29 The method of claim 21, wherein the poly(alkylene carbonate) is

poly(propylene carbonate) or poly(ethylene carbonate).

30. The method of claim 21, wherein the poly(alkylene carbonate) is
poly(propylene carbonate).

31. The method of claim 21, wherein the rigid carrier is a semiconductor

substrate or glass.
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