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METHOD FOR REVERSI BLY MOUNTI NG A DEVI CE WAFER TO A
CARRI ER SUBSTRATE BACKGROUND OF THE | NVENTI ON Rel at ed
wo\RpEbiog#ss ons The present invention clains theP@BENE002/031862
of U S. Provisional Application No. 61/023,379, filed
January 24, MODBODeDR AR MIRHODVEURNREVERS| BLY
MOUNTI NG A DEVI CE WAFER TO A CARRI ER SUBSTRATE
i ncor por at & Y- Bidditdhd @ HérErRERPEBG T8A iihe
I nvention The present invention is broadly concerned
wi th novel tenporary wafer bonding nethods that can
support a devBa€KGROUNINOF TaFE INFENIUOSE rat e duri ng
waf er thinning and ot her backsi de processing.
Description of the Prior Art Integrated circuits power
R3kﬂuf§ﬂ@ﬁ%ﬁ9&§tprs’ light-emtting diodes, photonic
citcurts, mcroel ectronechani cal systens (MENS)
amb ettded ipassov@aiatstiaytenc frd ke iPhgyisiohe ippE ertion Nandl /823,379,
host of other silicon-_and conpound ) i}
filed Tegenncoh RO FBiscl FHO G VR dUsY ARSI b AQBAVTING A DEVICE
A6 chd I} 1 Y $1- 0 rrat, in
WAPEROL R AR LU NG e e QR A e B0T T2
separated into individual devices or dies that are
o E&gkaged to allow practical interfacing with the
Field ohiedosdopiic envi ronnent, for exanple, b

y
i-nterconnectj.on wi t inted W i ,
0t BhRCR AR B D o RN BORE o iy PR methods

that calP AG}HBHEQ RRicefvaldr@unceathe sdbgrathdurgivwafeisthiinidgl anfatier dhckside
the wafer array. This practice, which is referred to
procesagg.waf er - | evel packagi ng, reduces overall packagi ng
costs and allows a higher interconnection density to
be achi eved between the device and its mcroel ectronic

Descriftibhl SIARBAGr ARan Wi th nore traditional packages that
usual Iy have outside dinensions several times |arger _
tlhigpratddeciswtitvabodey paeicondhciors, rlegdhermiying diodes, photonic circuits,

microe{eg%rg%c nr{ﬁé I?tgwé ) r%ggftedﬁgg ger“sgl%l L%av%?pea%kgoqgg iipl{%gﬁossers,and

ectri cal* cormec

a host &t WBEP stifendaNd cenpbtnd Remiohd@sRadédghiboaedc@r arc produced
packagi ng surface to which it is nmounted have all| been
collectpkdedrrays ca Wedti subsitadds raegingrgm Ip| Zigghesmaiameter. The devices are

;
then separated into individual devices or dies that are packaged to allow practical interfacing with
the macroscopic environment, for example, by interconnection with a printed wiring board. It
has become increasingly popular to construct the device package on or around the die while it
is still part of the wafer array. This practice, which is referred to as wafer-level packaging,
reduces overall packaging costs and allows a higher interconnection density to be achieved
between the device and its microelectronic environment than with more traditional packages that
usually have outside dimensions several times larger than the actual device.

Until recently, interconnection schemes have generally been confined to two dimensions,
meaning the electrical connections between the device and the corresponding board or packaging
surface to which it is mounted have all been placed in a horizontal, or x-y, plane. The
microelectronics industry has now recognized that significant increases in device interconnection
density and corresponding reductions in signal delay (as a result of shortening the distance

between electrical connection points) can be achicved by stacking and interconnecting devices
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m croel ectronics industry has now recogni zed t hat
significant increases in device interconnection
wa@lz0ge43seand correspondi ng reductions in si gnabCHES2099/031862
(as a result of shortening the di stance between
vertical®y, abitrisc @l theondeedtioan Peb bosymearghge@eits vedeliye stacking are:
~stacking and_ i nterconnecting devicesvertically, that
(1) thinpigg off Hlet%ﬁ‘éw% indhe Gequghnvalpisires dombam lachick e ahd (3 spbsequently
S | cki re: : hi nni ng. ' i.n: ¥
rormin LB €8 SBn Gt ST PR St TR MU B bR o
"TSVs,3 ulias egemdté yn tigy bachgdé br taglavival @or aeaialteig 8¢miconductor device
~ . connections, compnly referred to as ]
thinning hppueyh beqomccptiandagb digeticeegws whep Heicasardi¢ippekagad frhestacked
confi guzﬁgo%soleg%ﬁgfit IELQEtaﬂngllegt%issE)%[ioﬁ Qr?c{ almstaﬁgucéss%{gl 1%? ﬂ)%%&(gr to be
evl ce I'Nni ng has now becone a standafd practice
achieveRWeith vhigpact eléétediic produdtobuddas kalesr tcRkphoisacked
configuration because it facilitates geat di ssi pation
dhareds Prowsningaesh Isthaning seroeandpeier drviges thlesuiban EWicrons to
e g OTRASHe FUSHE T RELSH SuPUED: R ERIR A v e
are sta&@Hl SANBUEHBT [ABY ife@satiba of ®askstdraicctiéh] Rb&IceNSnst ¢h the devices.
~ reduce their profiles especially when they or the
Silicongeiere sipeshisi Dagh-palorg gelsrialedwhicwih Proegtiqnesp e 200 or 300 mm
i oGS B TR B8 ot TP RS e
would U8 86hriyNinkiog§ibeab UsEn batleieal @ricil t6ithdts 0 dbGicc OWitAfnt-side
typically 200 or 300 nmin dianeter and have a
circuitry tyy pagpinatat eennchiioitribwsghbthearden sy eiferion shinying pegesses for

._thinnin i.t. would be nearly .i ssible to for . g
semicop il aifos, bl nd O RuRFRL 1 bHRRERT e ) Pihanical erncing
(back-%rfn@[ﬂg‘) shdlBoledhirGUstwd] RYcHRASS] RELIHIre APREE LbiBARcial use. These

hrough the wafer. H ghly efficient thinning processes
processeonllordtGondaict tickgessde bs rdducahioderd thponhdEumdrons in a few minutes

while BB VG A ot aRI g ReCist P D on cal

G hcNGaRfBth ROk hebP MIRLLH BlleddSBan THE§ECBALGES SGcially those
al |l ow device wafer thickness to be reduced to | ess

thinned tvalass1(On 60 onierrsisi are @xfremelyi fragile sindivinlise bersiipicaiediavgr their full
. preci se control. over cross-wafer thickness unjformity.
dimensfit i ST b & kARG AR Bgen LRI BRI 5o B HARRL By been
developaddbORhsfcaith @aRESh AL iYe %Qﬁ%@bﬁtﬂhﬁﬁl’%ﬁleﬁ&tiﬁl%%@ JTRBWRO support
m crons, are extrenely fragile and nust be supported

the wafiredutihgiback-gtihdidg medsT ®idotnmtioneveerssasr thek instpdgrddeps such as

. breakage. , Varjou r. wangs and chucks. have heen .
chemicg b BH GG RO L e RO R LU G S rgd cleaning,
bccausgla H%esé BepPHAR]se M thbim8%h it cRni B Wri Qe SHPPRIdevicB8yvafer as it is

¢
ers during back-grinding and TSV-formation
being thinoekssdsr thating néh inlecssingfyspubh apsoedheiriudtad-thin wafer handling

involveéglg(ggy%g% %I’ Jug—g{;ﬁllégrpc{sg e’vgcgnwvggfa féé%?(ﬁgr’;r %pahl){gid %Eu(r:lte]} \Q/guh a polymeric

adhesive. It is then thinned and processed from the backside. The fully processed, ultra-thin

wafer is then removed, or debonded, from the carrier by thermal, thermomechanical, or chemical

processes after the backside processing has been completed.
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because these steps inpose high thermal and nmechani cal
stresses on the device wafer as it is being thinned or
W@2RG0e094558 nni ng. An increasingly popul ar appr oRCHUS$2909/031862
ultra-thin wafer handling involves nounting the
fcehiméhisknasstcHRAY ittudafRonf(@s e a bR deficd wafd), doda lime glass,
carrier with a polyneric adhesive. It is then t hi nned
borosiligaig gbatm&et@s@@b fendrati¢us heleksind @eramh@s 'Uhd qargre deg wdsquare or
n waf er moved

rectangyhé %Bg?rp Qre Bm&fynr&méq {“F{F z}rﬁﬁhzggﬁ g g%je gewéehw%ile 59 that the

bondedﬂi@%ﬂﬁ§@§l RfHa8llcl PRk RIndE rBERSiBS | ﬁio%nﬁ@&ss@t@&n Sometimes the
conpl et ed. Conmon carrier materials include silicon

carrler%@c gcrforate@ltgﬁp@ed ¢lvd debondihg pyocessodlzen 4 ]m;ul@ chemical agent is used to

. borosi |l i cat hire,, and v srretals and
dissolvggf oS hs Boliiris ERRRY BunERal ok Sl haoe o
Bt pBIyE R ABh &SRR Of @MpE Rf Borkli tyRicABY &hplich®
dewpcg%lwaf gr so that ?he Eraﬂaassenbrlzg?g%g%l &b Y spin
coatinghaspitag dodtmgdom eritiional lapimates 8¢ dry-ftlookeesaifgin- fmd spray-applied

adhesl\ég%%g}u{r?%l%g%ﬁ%rrgggiﬁag%é arf%]g {:]Osaélialrgé: \aﬁﬁ féilf ggﬂgﬁh g%ﬁss uniformity
than ta29§@5n' prowided riighdi BRRLYE ﬁflfdii%‘f't?Wﬁl%ﬁetshﬁtdygfeﬁfé?rdoﬁtrol over
hesi ve as the neans for releasé. The pol yneric

cross-vaddrabickess umminﬁtyrafwetﬁnpwmw yF heabemdsisrad hesgvea eghibit high bonding
pically a I|e i n coating or spray coating
“'e“gﬂf‘y g‘ﬁ? GE ™ PE{ rﬁaﬂ ing as dry-filrn tapes. Spin-
%Rﬁwlc%eﬁésh\%%%dwﬂ %%ma %ntontﬁé gasENGhr, MRl @hdrek both,
bec:S)uSe they form coatings w th higher thickness
dependirm drotheritigkrtheamdtcapigs Banrity Ghirdes) tht ghrequitddi dlnesged wafer is
uni form transl| at to er .co troI over
baked Priguevagit drhe GRAERASSLCT Ao R b POy FE 6o FRCRichg! hefiggted wafer
and caﬁﬁ:lr WBIHeR ep%%'ag% %@ﬁa@t’ﬁﬁ'dbﬁédtéa' bRl RgssSiok @R88iRgt Gufficient
devi c er and the carrier. The polynmeric
temperaghesidyecsyay abearppidtamppsd tbdadrsioe thiodend 68 nwgﬂ@rdevme wafer
the carrier, or hoth, dependin n the _.thickness an
structugah Agq1HES bmda%rélﬁ"@yn%mﬁf&t%g?g‘) vith afl areasog s JeSeEe e fhd carrier
%oat ed wafer is baked to renove all of the coating
ol vent fromthe polyneric adhesive |ayer. The coated
\/Latfl:@hdmg@f gdevicewafar Bomhencaptiadedowimg becksatproaesang is typically
heat ed mschanl cal press for bonding. Sufficient
performedhipetigtoh QU ¥ Spr essure are applied to cause the
esi Ll W kD ihfierd@Mhas sPRNES with, a solvent
2(?ructdu}%g{‘ 9%3&?%"?212%%(’%“ a:aeve1 [ ntrig%at e cbig% ac\tyv1 \}\}iatslg) vemer
chemical hgoat @adisoivetdreledewpase tiwafdymaidadhasive.er surf aces.
Debondi n [

f ad fer fromth
Atk st pDSe g Hip < vy PAE] VIH BRI HETHH BHE SNt source

throug}tx g%ms\%%ﬁt carrier to photo-decompose the adhesive boundary layer that is adjacent to

surfac

the carrier. The carrier can then be separated from the stack, and the balance of the polymeric
adhesive is peeled from the device wafer while it is held on a chuck.

3) Thermo-Mechanical - The bonded wafer stack is heated above the sofiening
temperature of the polymeric adhesive, and the device wafer is then slid or pulled away from the

carrier while being supported with a full-wafer holding chuck.
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(1) Chem cal - The bonded wafer stack is inmersed in,
or sprayed with, a solvent or chem cal agent to
wWa@l2®9/094388 or deconpose the pol yneric adhesi ve. PERYS2009/031862
Phot o- Deconposition - The bonded wafer stack is
ggr adi Eﬁxgal éJ sItQRT - SO §EnddAr QUER @adir @@%%@ Nbove the
rrier oto econpose the adhesi ve boundary | ayer
decmmidﬂﬂionltﬁnﬁdﬁtaﬂﬂﬁtthd lythericathesiee, caddes it ar valeilize and tobemdhesion
be separatgd fromthe stack, and the bal ance of the
“)medﬁwﬁ9ﬁéﬁﬂén dMéEST-ve is peeled fromthe device wafer
ﬁ%w} & tgesgsdgﬂ)?kgim cbsuﬁ dladbadRehAP s YREERNMIGA! its use in a
bon tac eated above the sof t eni ng
producti@i@eiratimest. 66r dxlampl:eotbarracal deladidegiby diss@nidg the@olyereric edhesive

e g s AT, T o o
polyme? P—%%EJ ﬁé'aﬂfe Cb B8 GORRAS s QR niust N EuRARIR hMREEH S the bonded

eate ove the deconp05|t|on tenpera ure of

Io%e.adhesion to the deV|ce waf er and carr.ier. Eac
case, thte wg@na@ BHEF g aRBthoa o s d PR sipae eetatoT At 18%.%??0 mm and
can bo %’. a/l'ég %v%ﬂae?%o?e[t%ﬂy & QR8I Ere‘ﬁ[‘ BB Rt Wi theXANBIVE layer.
en1ca on I ssol ving the pol yneric adhesive
'l‘rcatm'eﬁt {an&d IWe R QIaRSISs, bmaaﬂ skvithe tesglevamtes (U6 @i &t wsenlly required
over |arge distances through the VISCOUS pol ymer
for debpadinain e ubfeaing s fendEougndvillde I9We sol vent nust
?k’lhé)Lﬂ § mrpggntlg & ﬁfg&%s? tﬁ s&cbv@ Ru%@&%c&&@%ﬁ ah & bo%@ed substrate
oration e carrier, into t | ocal
annot "*@@)kjﬁfévd)il ohbgmadhesbd ehe duposg hight soase, witittels nswilguiaser having
di stance re%§|red for solvent dijffusion an
beam cwﬁewt@mé Anly4 few myilisraters nsusih RRvsed 4R db‘@aﬁﬂ'@ﬁ afffjrge to deliver
e B BRGS0 A SR ST B i
%canneh%‘rr rﬁstcr%ﬂ)ez&r@{s 18] Rivetedin eoper Aathioes debofidth€knti@rserface, which
usual % required for debonding to occur, neaning wafer
leads to bmguig @Mhn&pﬁﬁbbe | ow. Phot o- deconp05|t|on s

A8 B iR O P RN AR R P R A FpRALERFS fp minuts,
it has SEAR GPdiRbohd @RLcal BUIEEde WY YE1d] Ba@&ﬂﬁlpln){:e@sch fs esm raii lygponded

beam cross-section of only a fewml|ineters, nust %@ L
devicefvad ggeﬁfegmnaolgmquxgg dempgratyrasi gher ghaae2§Q, & or even 300°C. The
suf f . f.0 .
polymgb%%fihﬁuﬁ%s I{S Ogglﬁ\{[ dc%n%l%}%grﬂg&%cﬁl#eﬁ gﬁc%; a(%% g@l@?ﬂ%ﬁ Yfcessively at

or neaf @iét\)\%ﬁqg t@RPQSEre BeSHBS tdeBbRlindwauld et préasthicdn Aoa result,
bond the entire surface, which leads to | o ng
the adtethondiragotinahbs designed to soften sufficiently at 20-50° C above the working
temperature for debonding to occur. The high temperature required for debonding imposcs
significant stresses on the bonded pair as a result of thermal expansion. At the same time, the
high mechanical force required to move the device wafer away from the carrier by a sliding,
lifting, or twisting motion creates additional stress that can cause the device wafer to break or
produces damage within the microscopic circuitry of individual devices, which leads to device

failure and yield loss.
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Wi | e t her no- nechani cal (TM debondi ng can be
performed typically in a few mnutes, it has other

WO 2pPe5soNs that can reduce device yiel d. Backsi/ug2009/031862
processes for tenporarily bonded devi ce wafers often

gng oL ﬁg‘é@%{)}% At & {:“ d%éé'ﬂﬁl@é ds'al%0 gﬁ}x tquwgro%rga%r e Eiles are
produc@H&hem et Mmé’@@ AIRESE iNBEcosHob &) 28X URSS ipieh yéalabe@ﬁne trapped

near the workin nperature, otherw se, debonding
betweenihel dgvise svarer @n@%ﬁpgﬁr@r pefomghcabtplk_‘ elithe adbq@geé@hw\y@goved The

accum\g%fl n(gfiltge%{phé desi ﬁ%n ec%%xgeoth% q{xt SR f\Iréfgxleg)n}SI <;¥eraatnd2c9ac§< or even

enmperat ure

rupture9C Mothe?r&olﬁlleﬁlh WiRNMPEr adibhgine BuiHae Goly@fer dﬁwﬁh@bﬂgon is often
i nposes significant stresses on the bonded pair as a
accomprapgadi by thd formetieradf inftparide.eacbopized prsidgignibat Ganpot kerjgmoved from

hani cal force re to nove the device
thedmﬁﬁgﬁﬁggmb?“?W8%f¥ﬁ%n%EVFggge%y a sliding, lifting, or
e Stch 1 AR IO QR <6 IR R @St &Qﬂhﬁﬂng Nadhsdsr 83 PolshadricCalesives have
cause the device wafer to brea produces damage

meatedvvhd: héad fpheewnmdesmr@rcﬁsw@ted thiy V‘@fef ipie lipned bagiprovide high wafer
o S TSR B S AL AL e

damag®' One to wafer breakage. Gases are produced when the
pol yneri ¢ adhesive is deconposed, and these gases can
beconme trapped between the device wafer and the

carrier before has been

renoved. The ac%@ﬁ@ﬁék‘ QE&#ﬂfpgggﬁzkégses can cause

tIIEH'Je bRk g@»‘éhﬁ@n Waﬁfy teviakd 8t@kcla@thpeage kolin@¥ethod. In one
rupture. Another problemw th TD debondlng i s that

embodpaéy e mddodrepogiitdispnovidingfisapk g@nm@m}a ﬁ@t Ws&rﬁ@ having a back
formati on of |ntr ctaﬁ? carb ed resi du
urface. AhOCDRE PTG T G DOt b Tt B B R nd @ cental
regionZ h?eaag gﬁé?%&%gﬁ&% a sdd t@)‘%d'@hﬁ'ﬁ't&ét}iawﬂ% a@ﬁmitehﬁﬁfac@ﬁﬂcﬂfn edge bond
thods for polyneric adhesives have

bonde&foaat ﬁfdlﬁhhﬂl t'[gﬁd‘l dndrto ﬁewa}rmd egfast. Chy ¢deebond iiabeng from at least

t hi f h h
some qfﬁl%aqr;@\éﬁaﬁr{eglgagt 1}1@?9% Lot @%81?1% ?@thgal f?lﬂgl%%lg?% Qg present in the fill

i Q06BN NE R land 8Moae @i@mg:g
2one. iﬁ%k&%§%%k %ﬁ% F%VENWF%%?%ﬁglpresgﬁt |gve2t|on br oadl y
pheMizees: dntndietntt tepettadycopgmdengromditsoulirst wb@tﬁ@e having front

e

bond i 1s forﬁl %ﬁ ﬂﬁéjégr $Eral aﬁchﬁfle @@%& EéhdSY raf)s@:ﬁﬁfrbﬁsat Beast some of the
era | oNn a a centra

central rcglon A fill material is deposited into the central region.

In yet another embodiment, the invention provides an article comprising a first substrate
having front and back surfaces. The front surface of the first substrate has a peripheral region
and a central region. The article further comprises an edge bond bonded to the peripheral region,
with the edge bond being absent from at least some of the central region so as to form a fill zone,
which includes a fill material therein.

In a further embodiment, the invention is directed towards an article comprising a

substrate having front and back surfaces. The front surface of the substrate has a peripheral
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region. The stack further conprises a second substrate
having a carrier surface and an edge bond bonded to
wao bwpeesspheral region and to the carrier surfRBCEUSZIDE031862
edge bond is absent fromat |east sone of the centra
ion S5 S DU OFD TP PR on Rap il B oh el reon
The laye PR RbicBEHoBeRapaiphb@l feafnfant 3¢ setntdSReomd gsdipsbndi@,. of alow
“In a further enbodiment, the nethod conprises
adhesivigrsoengih heycnatd # sufase BodtpaBomal/iha dront $Htacand back
surfaces, where the front surface has a periphera
region and a central region. An edge bond is formed on
t he peripheral region, and the edge bond is absent
fromat |east sone of the central region. Afill
mat eri al i sBREPODESERIPRKIN el HERRAWVINES on. 1 n yet

not her. enbadi nent, the i.nventi on provi 1 ¢l
St s it Sy ara i R GOF BT G RS sBostrares
accorddbhd BR88ventiDg, front surface of the first substrate has
a peripheral region and a central region. The article
fiig.t hes acohpnisesraringdhevbenth bberdedve embe@ment of the present
. peripheral region, wth the edge bond being absent
Inventipp-gin g It‘é“égf &%’ﬁ%‘:e_&? Stereiay ‘éﬁ?‘%arlm ¥&Gton so as to form
Fif 11 Is 290RmabiehvinB GcHRERg Anfdlkmalaé embadintdebee. invention
_ In"a further enbodinent, the invention is directed
whereih @Wanthsteaan &e wiibtel asohphillddyey a substrate having front
and hack surfaces. The. fron ur f.ace . of : :
136 40 e rpnks v Saetngs briehy Rk s SR fvention
where b 8%8hd My RLSHLA adjfc@Nnt IN@ 1hyeent surface at the
central ‘region. Thé |ayer is absent fromthe. o i
dégi phisr alschegiton devdng shewlngct eppssiblnremmegrigyupariation of the

consisting of a I ow adhesive strength [ayer and a
@“UX@H@ﬁQég¥h%dWFﬁcation of the front surface. BRIEF

s R L f &Hﬁin@igﬁg\m@ kAN BridtibiSoBths shef@tih@ntion.
gggﬁnﬁé“g omnﬁb one "enbodi nment for bonding gubstrates
according to the invention; Fig. 2 is a schematic

dr avi : ot ,
i a0 ) TPk B PR PP
R o

be cariddar @i Refarriran sap éa)edRidé, apredirsedtraguted i§ f¢pictpdipeyschematic

i Sy She e G SRS L LD 2 LA s
substrz{téa)ffris L%e\%é WJafgd 184 i%,cﬁﬂ)tstrﬁtgq 2Hak by AN &F device surface 14, a back
surface 16, and an outermost edge 17. Although substrate 12 can be of any shape, it would
typically be circular in shape. Regardless of the shape, the front or device surface 14 has a
peripheral region 18 and a central region 20.

Preferred first substrates 12 include device wafers whose device surfaces comprise arrays
of devices selected from the group consisting of integrated circuits, MEMS, microsensors, power
semiconductors, light-emitting diodes, photonic circuits, interposers, embedded passive devices,
and other microdevices fabricated on or from silicon and other semiconducting materials such

as silicon-germanium, gallium arsenide, and gallium nitride. The surfaces of these devices

6
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Fig. 5is a schematic drawi ng showi ng a possi bl e
comercial variation of the enbodinent of Fig. 4; and
WO-2@9/0%4558& a schematic drawi ng showi ng a furt hBCT/US2009/031862
variation of the present invention. DETAILED
commo@lgfst(zﬂllﬂ:> Tk Oy &dkred HERIBERERRED o MBEOLMENTS!  &WBle raterials: 51 icon,
depi cts one process by which the peripheral gondln
polysilichia spices diaidensiBertn (oxy)odndb eetas (el e dopRer. alRafrapy, gﬂlgl ﬁuassten
a2k B L St cPARHY 2 SUUE LS ol g snies. e
device SUrfdeetiuen 4o iMGldedesedsthichifts sildhab kattier Bunps! dhdtrhéis posts and
enbodi ment, first substrate 12 is a device wafer. That
pillars.i s, substrate 12 has a front or device surface 14, a

baﬁﬁ P]S;’gr lfzflpé_lé?g 18219 e@éc%%&r?%%&%tof %{11%%8 I71& s@lf}tEF ofé?rpx )a} fill layer
22. Fﬂ@‘?ay%k HE Bhakirdt AndBARAd sREGRE duess aplvell Re osheaRBst Jogon 28. Tt is

front or device surface 14 has a peripheral region 18
preferrahitlaahe Bhiayat 22 wgipphe Q. thridiog atleidkifess @reasubd ariksttbiskdsppoint)

i ncl ude devi ce fers who vi ce surfaces i se )
of fomgbp g thvt LB etRRe P B ERaRal o AR REIED pi and even
more pRiferhbl MRk ¢b LGkl BouMeMan, M Crosensors, pover

sem conductors, I ight-emtting diodes, photonlc

cipptivatic, ofitint @i pegenkandaivendd dupeas givendevicvesmeamdincluding

ot her m crodevices fabrlcated on or fr

Spin coglipg CagHiH CIRFALY PRS- RalERisar s LR 05§8mr c‘natmg? ik }ed[tmg, and
spray c8ét ﬂlg, 37@1&%{229& WHkpid %Mtidgmh@ heed Form‘"i‘fﬁ,dﬁlgﬁlbéﬂ MMWill typically be

surtaces of these devicescomonly
pin uatamar ireedssififront siroes sm)meut dopotrh, e por fonptimegkripghel from about

60 seccalid!éigoa\gég ]S%%}as%%%hgl( Slylt%rltquugcghgﬁxrjé%/ IkLeld Cgar}gr a i0\/8 rh,oﬂmg point
of the Q)llw%%rgyﬁ%segﬁ? bfink Lﬁngi%&@2 (& 3NERINMout BOVC Ko SRk 88671\ a time

ectrics, vari ous netal nitrides and
period 8fifr 6md$6ut Mhenude abeusw rlhamaesm ragiane thiegesiduat baldent content in fill
rai sed structure such as sol der bunps and netal posts
layer 23 mejlags thep pRout A% gl terial is applied to the device

gflfl%%f ]25'% tgélcﬁgbt%hﬁ all%at%gdlac%nﬁﬁlsfr%r @b rhdrd ol g&@i§6and/()r

irst and second surfaces .
polym@s dwpbiscdisr disdodvatiniata pdveni eystcd8. Hthe i lpyeefvaH rbedipphiet via spin
the fill layer 22 b applied so that t has .a
coating, if ikR8E°d Hehdsrehdsoney A e QLI BF O GOUt 1 Yy weight to

about @a/gﬂ% W o a%ﬁmd{l&ggpgfgfab% ol BbotTeE b (/V%fgf k ﬁpzl.%uf ‘ﬁ@’mb?@%iéht and

even nore pre erab y rom
even mRBOpefEAbITHIMGbaboLs BPwaight tAppbutGats pnwakht Hixafpids of suitable
material can be carried out via any fonventlonm
monomg & e goMpIs| andi g golymers include those selectcd rom the group consisting of cyclic
olefin polymers and copolymers and amorphous fluoropolymers with high atomic fluorine
content (greater than about 30% by weight) such as fluorinated siloxane polymers, fluorinated
cthylene-propylenc copolymers, polymers with pendant perfluoroalkoxy groups, and copolymers
of tetrafluoroethylene and 2,2-bis-trifluoromethyl-4,5-difluoro-1,3-dioxole being particular
preferred. It will be appreciated that the bonding strength of these materials will depend upon

their specific chemical structures and the coating and baking conditions used to apply them.
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spin coating, casting fromsolution (e.g., neniscus

coating or roller coating), ink jetting, and spray
w@ompomgss When applied via spin coating, the ne@BEUS209/031862

formng fill layer 22 wll typically be spin coated at

peed f.rom abpout 500 mto ut |5, 000 or a,
oD ps | wiaBr sPromesnont BovaB draPashasou fopsherSinclude
solvent$ %El%gtgé froh8hd BYR YR sﬁln% I&?%h?ﬁahk&a&@%nﬁe@&ho&s @@&M@ decane,
the boiling point "of the Solve present in th
dodecaxﬁd |dhd Hayernd alkye sghstitutedompaboutol &@@ECSLtcb dabmumwlaﬁeOaﬁlD)mxtures

a tine period of fromabout 1 mnute t bout
thereof S AN A G Seisges IO GLP dhIHOrGRI VRrE TEBECRE A ERpIvents

sold, fo g%ﬁﬁplgzbaﬁ (ﬁﬁﬁglﬁh&puﬂgﬁ)% F]I%J(bﬁmg@hfa’oel':' Il layer
cal orned of a material conprising
MDMQMEﬁsmbo&ngnnﬂﬁSHlmmﬁaabmpdbynbe&mmeépbﬂséﬂn@ﬁnpmﬁﬂmthm
b oy ST e
group c%ﬁé&t%rcg (%f%ﬁ‘%rﬁ%%i (9:&18 ﬁgﬁlanﬁﬁ%tkﬁém&? ?g%: ggggﬁl?@u{@rsg}riﬁ:reof
ame utatdipzﬁ O ivieh Gh twt@Zabﬁmﬂned%hMemug#tﬁble anonmvanres of from
nmore preferably fromabout 10% b ht to about 30%
sbout 18] Gt g BB BroG A o b el b0 e dthermore,
this mﬁ&%%f El(al ﬁle QiIePQ‘F: %&%&l%&%@@o Jia0nd B&oAhRHR in the
consistin 0 pol yrrers and copol yners
pqﬂwuaﬂdmanmkpBQMS%ééW@nﬂﬁaiﬂﬁ@rsﬂhﬁbmubwghdatﬁﬂﬁbwﬁia@mhnmalun
content (greater than about 30% by MEIgh % ﬂ
decompasg §irg- Hﬁ%séhafsfih%‘kbﬁ)é’*’%éll‘t)}ﬂsé? 9r Ot*l?%ﬁfi A% igmechanical integrity, for
npl%t h))’r}x%gfg%g{ ggry[ h&l r%g%oqg&lésyn gqﬁé fill ] O(FL% yi@g@%h%furhupgﬂqﬁ%mga%smg
that mi ﬁi tafsk U @gh h&ifﬁaﬁwc&ﬂ@ to bhster or deform especially when subjected to
,2-bis-trifluoronethyi-4,5-difluoro-I 3 di oxol e belng
high-v qa‘ialdltnl reedeases pret arduaiing the degopitiop af GYR disieatricdayerat t he
d| n h~qf I
R e
Iamhtaﬁﬂé‘kd’lbgra@lgﬂ dlitdrl QRBeE e dpdakin@phytphhismobraniel ﬁ&e@éﬂs that (1) have
sui t abl e sol vent systens for cyclic olefin
low surdang fregsoergivsr@) imétdideccsr kenrs 1%@?@@%8“1‘%2 g silicon, and

metal sgxcfo (gep élceog\%cl) 513 g;aﬂ hQVe gﬂ k%oﬁ?én}’r%%r% of &o?xsl 0?93?@&%110 acid

and cccne; Ituted
gjroupsaéﬁ Rt fefab dfﬁﬁh %mﬁi@@ﬁ (A%all®s Lctsyfreﬁesp‘lﬁmd oﬁfoftHd @0 a thin film
thereof. Suitable solvent systens for anorphous
for lamlh@twmié] Wiﬂérfbw H@l%dﬂ)lﬁfllthﬂné%r%ﬁ“@@ﬁ Jort lsdgyggeqyvalep purface

wpogr‘l‘p}gnfg”mi%% ho ﬁ%o | rren 9? %bSEwI%F’FWe g(1 C}ac o or

redistribufOuRRr 1@c@qcﬂfst1@sdé§’|eﬁﬁﬁﬁ1t&eﬁ%@ﬁg B&ck&i@l@tpr@@@ilﬂg I’ES/en when
di spersed nanoparticles. Suitable nanoparticle
carriedrvmt &higll tsmpergineieor mh@cgéug@laém@ gorfditéonst 4ie d@ﬁ”@blﬁ As used herein,

low surg ?{J}S Itexlé\gr éiﬁﬁp%c{gs agﬁgf(r:r%fc?ﬁ t%r t1 ?ﬁ‘ exhll%l{s a c&‘?tact angle with water
of at least about 90° and a critical surface tension of less than about 40 dynes/cm, preferably less

than about 30 dynes/cm, and more preferably from about 12 dynes/cm to about 25 dynes/cm, as
determined by contact angle measurements.
Low bonding strength refers to polymeric materials that do not stick or can be pecled

from a substrate with only light hand pressure such as might be used to debond an adhesive note



20

25

The material of which fill layer 22 is formed shoul d

remain stable at tenperatures of from about 150 Cto
W@wansB50 0C, and preferably from about 200 (PEDUSIN02031862

300 OC. Furthernore, this material should be stable

under the chem cal exposu ondi ti ons encaount e

paper. { B, paithing ii@renpabgesngde b cblosethion ghomh oG siers ew%mi ffom fess
than ab?lﬁ 3?%%3 gté(z gxto#: glle%ebétﬂj{ ﬁ‘%[%zfgeé)?gﬁ Pél? écg d ()u@i %: ggg g\ﬁ)\%ldsbe desirable

for use dsdHElajdre2 mae hadihelin, hdlice@histryngti Qrdcemmpﬂ By ABYM D4541/D7234.
mel tin under these conditions. The fill | ayer 22
Examplgp obS§HbIR RIBErICRAREE eShibyEgshhabaRaroRrigtindadisome cyclic
i B LQr ! ®
olefin 5@%{3%@ aﬁ? %8%(\%1 1%61?832 f] & cg tl?éokﬁhﬁh 8&%5%&’1 %g};é\gs SbeY Ticona, and
ZEONGRE By aé‘ondiﬂdiﬂdﬁganﬂ h@lvehﬁmﬁjbﬂé ﬂl[br@;ﬁol@c{as il 28 ORI (@P® polymers sold
ers. In this enbodinment, the fill |ayer 22

by Asallpir%kae* as) YE e it p?lamﬁfsSaO}dohbg Dafipesi Wi Bodme stﬁeﬁg@ [ these
mater 1aﬁ fl eg%ﬁd %n &P %I&QHQ d Ib@luﬁé c?@?&{sﬁf@' ‘hosf&g I OW

$\1d:|§<f alﬁ@ 1éifcﬁﬁﬂoefd>eﬁ§1b €9, of (4. Brike ba&kmf)i‘tq%uaﬁﬂﬂk pOW Ihger 22 is
not bond strongly to glass silicon, and neta
rcmowéu rTfha%é@ e aceompligigH dpytaypinecans thap il alley yor réwovﬂ of the desired
rantalo 3ho Ersp Y QXL)HQrm 1?1[1 )83/335191 Cthgm%i ® portion 28
B ron

and era no "suc cast

witha S%RIGHI t'h@tl’is Riovirotomed gbsd @)1‘&3n1t fﬁr thd Ihiitﬁihi @If wlhaim 1)z 120 @Q.’Z is formed.
(4) will flow under typical bondlng conditions to fil

Exampu:evi @@hwv@rts gghidgdwse eﬁ&@g?dafpcnvt ofeHPUH WQSIaﬂwfddlpbcé@ solvents

ehmenstL Mn ereof
(e.g., h?sfaéaw de&aner SqileGatiy. an ea()ﬂ%c ilu&%gali) 1)i Un 1S, %Ei n%g(uuw thereof.

After c@RGOMBY Al B |AH6F 2 Tghs Qﬁ@)&ﬁ:hﬂ&t RELCHS Sibidh is @p&ﬁéld Mﬁﬁﬂmce "D" from
carried out at high tenperatures or_under g&kvacuum
outer edgsnidi. t"DOns ypaBy desi abapl iémnA@ apoud! hiepe ipreferbhy ey a2 mm

oo G e S B LTRSS e e

remow@ Qol@@ﬁ @nGkihdif@ined lf«f)tf DG EeASHAN 1O isdB&Stht hRslraletiunt of fill
0 dynes/cm preferably Iess t han about 30 dyncs/cn]
layer zamfxmx@ the dearedsligarfce O "albo Lrpidad cayinesinesh weprldbe dionpabout 5

__dyn C eterm ned by contact angl e neasurenents.
bmﬂndt%W§W hg}ﬁﬁoggTength refers to polyneric materials

tﬁé@émgg L@Qkps(t:) 6KFRY 1canchmdpeskede Bpamdapisiastinab® particular
I'i ght hand pressure such as m ght be used to
unboddnmm,rsduami altede %félsrma@pqubstrerﬁq ugccoa(hthﬂrﬁtg 3Riip¢luggs a carrier

o SELSEL A ST 0, e Lo 3RO B0 B G 0 v 1
sccondpsruggt?a[t@hbycaﬁ r&%@@&“zlhaﬂe pﬁt’h@uékp 1t3«b&i-lﬂ tmcﬂgl Be \bﬁwlgr teshape.

desirable for use as fil | ayer ) used herein,
Fur 1hera1mlhe,§r:mnd$t1bﬁmgi 12 weuld eteécrrnbln éd Sﬂ@?d !ASb'EIVPMEHM@YEQWﬂl in size to
nerlc

first sugﬁéang@) E?tgogllé(%r?q lgg ?f(%d 8y ; ﬁl fr& 5‘1 ong subsgantlally the

same planc as outer edge 17 of first subsfrate 12. Regardless of the shape, carrier surface 34 has

quantlt

a peripheral region 40 and a central region 42.
Preferred substrates 32 comprise a material selected from the group consisting of silicon,
sapphire, quartz, metals (e.g., aluminum, copper, steel), and various glasses and ceramics.

Substrate 32 can also include other materials deposited on its surface 34. For example, silicon
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ol efin polynmers and copol yners sold under the APEL3 '
by Mtsui, TOPAS(r) by Ticona, and ZEONOR 1"by Zeon
whe@ndsisseand sol vent - sol ubl e fl uor opol yners suRtiI/ES2009/031862
CYTOPL' polyners sold by Asahi G ass and TEFLON* AF
rs sold by Pont .. The_ bondi ren th of the
nitrde Figy 1 Jepps o4 4110 AR Vhﬁﬁ%motcmﬂce&b? afilaaa Yagprhgics of the fill
kwerzgondltlons used to apply them Next and referring to
step (b) of Fig. 1, the outernost portion 28 of fill
Bayar @Bstrge B@nowedtactttiveitic &t lbﬁeraZQC dem’liri§hle/di(b§4 drgween the
) neans t hat al l ow for. renov f t.he ired
periphegph a7#ieR §3 Gf ¢ tvfwfﬁé SYOsHattelyi Y o @ew r%%f‘& §f aeoppd substrate 32.
N lSsQ e e r )
This coh&l‘é ﬂJtr ‘g yscc‘a }1{% gg}n r?fgr g%ﬂ ghg%g%;?s@% %/o'e%?to]?c%}lé’é‘ t?:lxg nfhterial of
which fithlagéd 2 is (ﬁ(ﬁmwﬁltﬁ k’hsfﬂlﬂdte haentidR wsfohatynedng Hx dropl asfe&ﬁ 14 of
such sol vents |nc ude those selected fromthe gr
first subsgagildep wgll 8¢ algng PraeTier Belagest g S@%Ofgl subfiedive, 1 he pressure and
; c ) r
heat are aﬂﬁgﬁ‘ﬁ bagc%qlﬁgﬁ‘%% f%)%ﬁgzgfjr?%?e \%P(?f f1ll | %ég?@ gagﬂ e\)@?%ﬁéﬁ};ﬁted such that
the distdrick I'DI' ayp@fin22bkiastiAlR tioidaaicrabist pred;m tB@secmﬁKl aivsirae 32 to the first
spaced a di stance "D' fromouter ed

17, "D' i
substrdﬁeylé. asdrioge ﬁmrﬁr%mgtw@ﬂ%ﬁh tatdpdhe ﬁﬁéﬁ)ﬁ%ﬁ b‘f%éﬁ%é;f‘é’k?m}e little to
no flow, m%rﬂlggg ldt442dm% gls ID%&}%{{@&:&%H@ %{h%r Qﬂ?gfﬁ{vﬂﬁ éxyabout 10%

from about 2%'mm about

of the difR¥ ah" sfbMePresSg the:tivai MY picaiacmpattugessiutihi mlem:p will range
time to dissolve the desired anmount of fill |aye

22
from abayt éé%%wab% Jdéstr ey Wﬁ?ﬁ%ﬁégowbo%déot(}ﬁ? 8 put 350°C, with
typical @bﬁqélgﬂg% lhat ' e:J rog%lg? ?w”%oa?u%%; J5(\J]Q§ olﬁ@iiprtei%r ore %al about

QQOObSMhﬁbﬁﬁaeo@ﬁlls deplcted In this partlcular
enbodi nent, second substrate 32 is a carr

st rhanding Setend l%%s)tiwtdén@vq% 4 Gissten (dnpf Figr 1) to form an
edge bo@rﬁ{gggy%{cﬁ 1lle}1apggl§ i ess qre%ﬁ%na?{gl‘toacﬂitgfég&[beg dge.e38itn respect

e Eak&s fi secon
to fill la?@p% rBéRuslhe aﬂlubﬂ \Oafs 1&ﬂ1¥ec&b apeoutal pefiaiegh of the\mbldtﬂttes 12 and
typically be circular in shape. Furthernore, second

32, the gdmbcvrglt sl likbovige pe bfnétp@bﬂlyn@‘@ngqsz@t@pr@ glebs@bstrates 12 or 32 are
s R0, RS SAE) i MoEhGRh BshL TRl BB PR Mg

dlsmbtﬁloﬁ @Qro§suth§ Lintchiad 1 vandne, waie pﬁLﬁﬁ@dﬂ&lﬁét\n&ﬁc}ﬂ@gea drfif@n layer
first substrate 12. Regardl ess of the shape, carrier

of the ssueeateiddetvasn anpesrpysiibe o subgiragps 4O 3dnd a centr al

Pref erred subst 32 co 56.8,.M3 al

G i P e G b ROHEr DY Ry B et 1] e BhEb bl
mechmﬁ@rﬁ Bg'l'né fhe QU8 & Hocd RBSy@INSe, b81iH disp@st AsRAeniG6 BRBENse the material

steel), and various glasses and ceram cs.
into the void 44 while the structure 10 is slowly rotated until the void 44 is filled with the
bonding material, thus forming the edge bond 46. The edge bond 46 may also be applied via
capillary filling of void 44 or via chemical vapor deposition. In a further application process, a
liquid (100% solids or solution), edge bonding material can be spin-applied onto the edge of the
carrier or device wafer using an edge-wrapping baffle system before contacting the substrates 12

and 32. One such system is disclosed by Dalvi-Malhotra et al., "Use of silane-based primer on

silicon wafers to enhance adhesion of edge-protective coatings during wet etching: Application

10
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Substrate 32 can also include other materials
deposited on its surface 34. For exanple,

W@ 2M000o138 t ri de can be deposited onto a sili coPCTHES209/031862
to change the bonding characteristics of the fil

cond substrat.e 32 on a d.wi.th fi
of the [RYEIN 38tanr e g a P e 0o Bethlerdng ber Bheph 6462081 -
64620H- ¢gin<earp%&1&f b} itk REcnsdsti At e htZRB dootnheél@@sr iRRefBected to the
region 40 of second substrate 32. This contact is

appropiate berabinhacknmigguowys (adeV dvaag). and pressure, so as

t.h I
18 SRR BB eodhond ¢ et hry D UF ST o Pl rome
adhesive BbARGRN itk sﬁf)slfa'lcrqsl@ aRUBSt A AHRing Zvﬁisan%hésuﬁﬁsu@hﬁﬁ @f EfRGter than
carrier surface 34 of second substrate 32. The

about 5@ peigspreradirheaboetrs® rajtosbed 268 peid. andonore nveef@thblmfrxmh about

o TN TN RTINS -

stren gtl@t@ﬁtﬁ‘é ek B8 @letahl%aﬁﬁﬁ&ﬁ@ SUAS LA ELIS At bt Edhtﬁlt b Eﬁ%, and more

substrate 12 as before such pressing toget
preferablg franhebduit 15D plsgyte rab@@ A0l psigex| piﬁbll @ng ¢hd adhttislen pbthedill layer 22.
Fmtherg}lng%vg;cﬁtagg% @tf i }%ﬁﬁéﬁ:ba d t h Tlﬁle %glgfrg @ 1c&gel¥rwiand chemical
stablht}d'r ABGEn(s B REkQle E)R)c%sﬁlsgs' 1Fge L@ j?ie%}ﬁf 46 TP §q’|:mam stable at
tenperatures during this step wilT range from about
temperdtb@s Gf fromadbout 1 78 tG@boxarﬁdO pe efndrpaddesablyr foom aboutt20060to about

500°C O s b B b A S 20 condiions

encoun{elf%% &{cks?xﬂgp c%sg E\lﬁﬁ&ﬁ thé ’Ugg&u Neach&X 1 be @u@@&gd rlgdg:e bond
teri a I's 1n uced i nto Vo (see step ' (d)

46 shodﬁﬂ got dkyorhpose 0r.4M lasy teagehoboitd Wﬂ?ﬁght\M’SlS)C(h ofiadrivish dose ita mechamcal

) _thickness corres%ondln to that describe above F

integrity a5 A0 OICRGTI T PRSI PIC BRI S RHECY o S alggiAls alSo should

not rclcgéﬁ:dmogagge %cﬁnepgogl ggt‘ﬂ onl&ﬁﬁ%hﬁlﬁ{elnlﬂg of tlﬂﬁl d"elép:%twra%r@% d&e%lallw when

_ ew se be limte
subjectbstidc escunhefrecdshe satibat Cebelicli@riode@2itame circul ar

in shape, the edge bond 46 will be ripg-shaped, Thus,
FrRvEe] Gles SHOHE A Br A U P RSTie B b T C b ey wafer

bondm%\gc%ﬁ 6’5?[ s %B(g’lsdbjfgeo% rég)'Nﬂ%bt!éﬁalQ o byaBFew%Qigﬁ%hééqﬁc ., Rolla,

ave a unl ayer ane materi al

MO) akabtweenrand adrmsanéBehdtvexhibibsizh %h&*dn? stré’ﬂ%th Tl'dﬁ eermdgmluctor
bondi ng material can be jntroduced by a

materiakp 81965, 20 MRIabn BB HBTECHELHEN 1S P WG PReCgeRe fsingystems
such as Cfeac%ve eg&{ %4 ACcr eﬁfost Pre%ta?ﬁngﬁg%:iegﬁ% ijdé\lﬁ @%stétﬁilsuch as two-part

ens I-al nt o

epoxy Shlﬁdlcﬁlllﬁb@ncloadk&sﬁbﬂw (%) r deahegastiat | dertlhe oirehid4 visyl halide
filled with the bonding material, thus formng the
(non-fleefgecopornge and henyb die" peheeas aphyorilEpcisel ‘alﬁibl“il@dp%/‘a“ld“

polyimides, polysulfones, polyethersulfones, and polyurethanes applied from the melt or as
solution coatings that are baked after application to dry and render the peripheral regions 18 and
40 more dense; and (4) cyclic olefins, polyolefin rubbers (e.g., polyisobutylene), and
hydrocarbon-based tackifier resins. As was the case with the materials used to form fill layer 22,
it will be appreciated that the bonding strength of edge bond materials will also depend upon

their specific chemical structures and the coating and baking conditions used to apply them.

11
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capillary filling of void 44 or via chem cal vapor
deposition. In a further application process, a liquid
W@E 200994588 | ds or sol ution), edge bondi ng nat erPE/US2N9/031862
be spin-applied onto the edge of the carrier or device
vwafteis segiengheafirse dgesinarcappicmy bbafafdle haydlee esfubjeeted to further
proccssggtr}]ltaﬁa égh&g@é@gyfk&g?b%ﬁ%}%s ngﬁsgggfa%% 2 \%lr?qyg glgg %gg ed to second

substraf@ d3|2anl%up 6“%? gmg:r thril%hn Qéffef%' del sﬁgﬁcﬁé@ft@f)ﬁzl&ﬁe ﬁfﬂ%@&%ﬁg such as back-

hesion o ge-protective coatl ngs duri

grindingt€¥iPngchiAp phéetalatnid eindéctti b de pDRitioh pAﬁamMgMem qxhesﬁ;lthography, via

Proceedi ngs of SPIE, val 46éﬁ ? 64620B
etching g PESORIIPN; 4REH Bgr AP IRAO8s BifeoTh SCP?F?éloé@é éubstrates 12
and 32 %%G%ln arldSyitHG in Bl 1%ﬁ5?§16t\clﬁentu|§§16§‘ B%Eﬂeahﬁn Tli:s%guﬁ’srequent

ar i ng process . curing s

processingonepatinolvegitkg eeéi@rﬁﬂ%d&@daefh@dfdmsﬂibsfml @ aimel 3@apab| e

of formng a stro adheS|ve bond wth the substrate

folvaniagesnsly Atlyst #ﬁ*wgoww dAveatiné Shontasksdepgtogsin t isand all

t f t

embod Ll RO AR R b Pl B Ly Ty From apane™ ™!
exhibit 1@)@ op@hglﬁgOdL&bng{eaﬂl@amrg acwon depds@icdgsboeatalse Therris, Llﬁi(kmg at

ge_bond 46. In addition, the adhesion stren P
about Iy Ogdg&n pBiRRbegt &mipuigs gells Bdim tickngssphpnee S fay & 22 and
I ,
TR ol 55 B R 0 TR 138
than aba@the(m.om@t thtldeied lalyéls kayaso Bheated id fearppmanecs dflug to about 350°C,
material of which edge bond 46 is formed nust neet the

pre erablwetmrm abod Jefehi aud n@trqufiﬂiablwé@qm Al U8 "f without chemical
reactmr%s occléf’lrlr%g tn')) {hecl e?' ome e%?t?o %exptg rfﬁie 1?\@«\?{3 gﬂg« %oﬁ er can also

eratures o om d&bou out

be expade@tdpolandiveneiesa-metiyommpboutio2yat @‘Qﬂp@‘““&b@ uf Js;(aososc for
OC. Furthernore, this material should be stable under
abmﬂ1Pﬁ@n@Wéwméawﬂé%ﬁ6@G¥émé@ﬁﬁﬁt|ons encountered in the

l}B j 81&(? i grl%c &8 %%% Rén I'l)etngaq ?{ég ggensﬁ %%%x%%sluke B&n acid or

ouI econmpose

base. MRS, 4 ha&y ake lbbnd-% Yi@d’l@@ﬁ tHiggs}s @rabotithier wh $en b@ﬁfbmdrged in an
mechani cal integrity at the above described backsi de
acidic rpedie 6581 mce@m@@sax@rurlégmfih@g@omé%m%gc far akpus Ko migtes orina

basic rrgﬁ] ({eglr,e W Oéfoljt(ﬁﬁ ) d? Aol RSN ER a{)mtﬁ %&W&F ?ﬁlﬂg\ﬁmntmnmg ond

device wafers, especl a

integrit§ UPBSEL ﬁﬁe drly hf e VAGHIAAPE D GBS &SgIstkCEards Q&S@rate and visually
dielectric deposition. Preferred edge-sealing o

observied @ea ebign dpmgordrershdhe glaprctagder sebyiiney ©ichpck @ﬁb@w@w voids, etc.

ndi 05|t|on
0B S B et STRRTL BB S NP Bbo G s s 52 cn
be readﬁ? |sxl:}§1tat&p) In@neB&avitioR nfi&@BddI1Sheaiide B@ﬂld’@@fbﬁirh%oﬁ&@ iwbihtthe aid
hi gh adhesi on strength to sem conductor materials

of a solybriss othanchemsta lagent ES hiscihuabé wpm@ﬁé@éﬂd imersignin th gHvent, or
by sprfv?lllg 91 jet o the S(ﬁven A eng ¥3 C‘I:3 M in order to dissolve it. The use of

thermoplastic materials is especially desirable if solvent dissolution is to be used to disrupt the
edge bond 46. Solvents that could typically be used during this removal process include those
selected from the group consisting of ethyl lactate, cyclohexanone, N-methyl pyrrolidone,

aliphatic solvents (e.g., hexane, decane, dodecane, and dodecene), and mixtures thercof.
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such as reactive epoxies and acrylics: (2) rel ated

thernosetting resin systens such as two-part epoxy and
W@ dopoorss8 adhesi ves; (3) thernopl astic acryl i cPCT/US2009/031862

styrenic, vinyl halide (non-fluoro- containing) and

vi nyl ester poly

E%@ ﬁlél?ﬁtra‘[gg 12@1%%%§§ Sg &gﬁs{;ggﬁé{c{g P 1|”s? rrlrgecﬂgmcally disrupting or
destroyi |1l¥€%'ﬁﬁ¥n§lw Jf(? ge ADCH AP %e@ ngtsfor@@fgﬁfgg@g:ﬁr%pvﬁt@%ettmg,,

or as ‘'solution coatings that arc
or othcr&ﬁ@l’n er&aagu techriiquedtlyat affdctrml}nhecrh cbﬂ*(hecqnepmhkeer algebegil ahslt is also

and 40 nore_ den cli fin
sultableg@| tyré‘[ ng\fybﬁr ,cgtb@gz% (tgi ﬁi}ge é‘@)‘ﬂ/&% b GE dsgﬁrmnd 46 by some
rbon- based tackifier resins. AS was the case
equival ¥?%%®%e materials used to formfill layer 22, it wll
Regappsadivdtiedof thatbdvieendaan thi unigized, raémgmlmchaimaﬂ decbeng, finger

materials will also depend upon_their speci
pressurgs fePL HFAEPE Fap BredeamaLThio ‘i%&&’tl‘?tgéj baﬁfagtegkﬁi %ﬁ‘éstfates 12 and 32.

s GO SREd BBt PR, 3088 Bl i

overcorh¥lbitdi@radpeHCESSES betnabn megiit lapérfﬂérdmdsles Mvteatdﬂma@e'ﬂ Instead,
o first substrate 12 w thout being bonded to s n
itis onlg igystsert e rgoase ingdhes weboutls Yt EaA 1%%@?«%1%1%& regions 18 and
40 for PR bJat?ocr{ t%%c&ﬂ %8 %ﬁﬁf&%s gf %% @F %ﬁﬁ&s 34 3@&9?3?&91&9&{ ARG clean
g, ectric deposition
with appﬁ{nhﬁferhbl’i@m(s &s fecesfptoodeiohe gnagphiyinaluhategdlc hi ng) ,
assi vation, annealing, and conblnatlons t her eof
hiksohe abpgdeser nbéwh@pnwssw@@ég RIClifipe B PrseRhiFyeRgon there
are sever out atL QR V G 1|'£,] ’altﬂr‘i E%he embodiment
< ﬂgﬂ'\{\éy{l%wedﬁ%ur Iulﬁ&ﬁ fhese 1su sg)\é]ue}lngta Drocess! n?:;bog,’tcepsb -

dcscrlbbc[‘riast ceRtrhRl 12rL 0l ke 2hf@ndgd42cddtswearntsibsat a edreer shiBstrate. It
and 32. Advantageousl the dried or cured | ayers of
is also advepiebladkadirst ubstrale |1ﬁﬂlerﬁa§l%r§63%4aFC BREER graff pg is the

. .nunb f hi
device gg%ﬁ;f S‘ %t ﬂsiancgrfé(?lg S%f ]yéf )?ﬁ?gs!t Fa%gr%eglg%gl;rio:t ﬁ%a g{\?(?e surface,

but ratHRe &k BQa @M’c@é’urﬂl@@ UNT¥LARPRsSE 34 ofsepsacedsiese 3Thal notshe a camer
baki ng at about 150-300 C for up to about 60 m

surfacer bguhdiead; willgbel a dechnurfkcr@eé@ onargeisofe il 1PVqré§/%¥g€ %ﬁmd to the
carrier Fzgg%r fgﬁgwgocgegf c r Wﬁlé e sa X n@kpa?l& 05 {fhel&ﬁesf[ﬁ t%pé Melh% formed

even rably ess

aunngagqng%%ugﬁqwgmg Su$he dried layers can al so be heated
tenperatures of up to about 350 0C, preferabl¥
tFartalmuIre 320 abCye ambodipreat é@@f!b%&teyseahelmﬁﬂ APRJife 1%@‘" the fill

I
layer 2??7111"1%%‘:&@ B%né)%@]o n(]ré:agle sflﬁsgra:icgf;i; fItS 15 %lﬁy rlg]l[a%% tb 3@9 Snd 9%9{ fayer 22
and ed b n"d|4%% pigst 8XResRA 2t Shd@k Bihes Of W€ RilySr 122ard.edge bond 46 to sccond

el hyl -2-pyrrolidonc) at a tenperature of about
substra@ 32r Thb Bt and sevond selsstraics n@\dﬂ thesales pragped togsiss b § f?r?@ -to-face

relatlo%sg%u@gd cltag%xg é{lj}g SS?%@ %ﬂ S0 %Ibg'vGe 1%%%& % H&%d“ﬁl@ gd

Finally, while in some embodiments it is preferred that the fill layer 22 does not form
strong adhesive bonds with either device surface 14 or carrier surface 34, in other embodiments
it may be desirable to formulate fill layer 22 so that it does not form strong adhesive bonds with

only one of device surface 14 or carrier surface 34.
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base. That is, a dried edge bond 46 having a thickness
of about 15 mm can be subnerged in an acidic nedia

W@ 200g/09458ncentrated sul furic acid) at room t eP@EDS1009/¢31862
for about 10 mnutes or in a basic nedia (e.g., 30 wt.

e e A 2o At Ny B a5 g s depicied

with lik€ pahyBdigd n@ﬁdbé&*‘éﬁ AYinerig! BSAs aflstrh@d Sttt ah@Behstrates 12 and
visual Iy observing the edge bond 46 through the gl ass

32, fill legerdZernd atest bandelt e direwk of dhe Hutsbhelstialy ob describe¢above with

he desi roces S C et
respect {61 bATeTL Drafil PEecon R URe bRt S as O e e i ep (©)of
Iig. 2, t%@@@ﬁ@i'h@%'i sddlin@ HeatSeP AL {00 rRUBOHond mﬁlﬁqﬁﬁe@ﬁﬂ%xé@fﬁf after
first dissofved with the aid of a solvent or other

apnhcatmchmﬁ fdblya@emut béfhiesontastitge laewodpbssiatd 2byith fikysi 2n(shown
%H the solvent, or by spraying a jet of the sol vent

instep (drt-0 edge bond 46 in order to dissolve it. The use of
hh WaErQl@J) ﬁl%tch& iR BE bﬁb§d1h}%n?§fm?§ l1afidsys1heSatk @@E&uﬁ Be the carrier
solvent dissolution is to be used to disrupt the edge

substratbamnd séGndSobwteatt $2tdoakd botheddetvioei ekl yAg@mu gethidumsiange, front
this _renmoval proc: ncl ude thase s ted fromthe

surface g 83 prt 8‘1‘1‘%*“%% g™ ‘“Oé{bﬁﬁlde}”é% fHES 1@3&“ T‘fex%?&r?ecamer surface.

Also, surfRE BY br % YEALLILIRRNE 32 %‘11‘1 HQ@J@' accaﬁﬂiJrgt%@lo% }glﬁ iihtoad NENBBG device

decane, dodecane, and do decene), and m xtures

surfacet & eaferihe csulbsperatess bErtank}inS Zid&ana@bss) bomuseparsatiedre 10

R e T T

wafer. ﬁ’hﬁ%ﬂﬂﬁctﬁk‘? b Eﬂtncﬂ\?é UVH%H% ngencp&sepv 8 Kol Ok @NEIINe wafer to
techni ques t fectivel y etch or deconpose the edge

the strubonthndGubiktt thestatksto ferthedr ablcessing. flilustansadhesdve-cady carrier would
through the edge bond 46, or cheave t he edge bonﬁ ﬁ 1¥
be availghjgdo %ﬁﬁn@ﬂéﬁeémr ﬁ%&r‘f DVQREGAF- G BURHE PG pnEFoTo i the end user

ve . e,
A R

numberti [&OmPhset ébylikegpeas. anahis kmbsdipsmt, dtelayd 22 anpko8Rled as a laminate
Advant ageously, and unlike prior art, bondi net hods

that is lpRHoN O HORERGE AN TR T PSP OR 8 rer gy for the
par‘ucul‘%‘tfj %%%n\éftggﬁglgg' ll}%?et :ﬁ@ ﬁ{;' V&Iagbéc}'wlel;n h@ﬁ?lrla\%% 28n44 18ront sul face 14

nst ea I's only necessary t

(see std‘*e(lzﬁ@&ﬁQ i h®. adil&e&;mmtbmph& ait tedgeappondiadtshane {he, 01rcula1) or
perlpheral regions 18 and 40 | or separati on to 0OC/

mechanpily Sy P <O RPR el GBS ADE PO G o1Ped 30k FWar created.

as dmcl%ssec[ Lnsed 15k %%Hdﬂ%gv %BH ?r[%ﬁéra ﬁs@{ﬁtlﬁ\f&rﬁﬁ &Zl%(ﬂﬁql%§§ hplied to

renove any rest ilet ove

void 440gs& dpbRation&fRhd MEiyateREGDG fofmdilatecihand befopr esentiing of
invention, there are several alternatlve enmbodi nent s
second gabstiigte I2nvidnfilldaver B fshexanpep (Fhe above embodi ment

As was also the case with the embodiments of Figs. 1 and 2, first substrate 12 could be
the carrier waler and second substrate 32 could be the device waler. Again, in this instance, front
surface 14 of first substrate 12 will not be a device surface, but rather will be a carrier surface.
Also, surface 34 of second substrate 32 will not be a carrier surface, but instead will be a device
surface. As was the case with the embodiment of Fig. 2, this alternative arrangement is

particularly advantageous because the structure 10 shown in step (B) of Fig. 3 could be fabricated
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described first substrate 12 as a devi ce wafer and
second substrate 32 as a carrier substrate. It is also
wazwepeatd e that first substrate 12 is the carP@EDS2009/031862
substrate and second substrate 32 is the device wafer.
In that instance, front surface 14 of first s trate
with first subgfrpie 16@@%@&%&@@?e%arélarrsvg%ﬂte bies %Wé‘?“ww Cihle %{Wlded
to an enggf <L \]%fx %pfdbe%g a?’g?g? é}falf*ég‘ l}??lgec%%ogl §ﬁ§{ﬂs gg H%Ss{d'cﬁtt@ further
processthgdevi ce surface. In other words, the fill layer can
be anlled to the carrier ratger t han thf devi ce m&) d
i forherpdienatize gmbpdimgnios depigiel aylig Fukith e papbging being use
duy ture 10 sh
to deplcﬁ%k?ﬁ%}srﬁ% gﬁ%t\%@%S%Q@%?&%ﬁ @Jr%aﬁ?hggsssﬁqlﬁ%‘ to struc ure shown in
step (d)Sﬁ Fuent aad isappllintatorenad)odxcefahdtistrhctheey s fuﬂﬁerarmhpedg\ea second
bond 46 to the sanme substrate 12. It is also suitable |
layer SQ (Laafarpiqﬁaa he a&WﬁﬁiqulWeéV@?g‘Q@F/ BB AL BORAICAEOTE (o £ mold
: t ~ ! (6. 21% Bdorf
wteose 0 g BARPRY BlZa il By DSl i byl e aatorc
anti- st;éﬂ&%@ﬂdg lstdest hatemiremuhidoi thefill yepliod@th 4 ngesthkor IONV alhesion

face-to-face relationship under heat and/or pressure
strengtlagitatise mithabe o oesacpnbleratesl bointt t he two. Final |y,
)A'hstqacei oggeépg: nghgfég@%no &Aftgc%ﬂr%glg ﬁr@%ﬁf%&%?ﬁz&r%@&nﬁ@@scalc could

also rpr@bstcﬁﬁzfn ey b ehert 3G€ack4 4ot teafinesutsuntt deeh@4as been chemically
‘ot her embodi ments it may be desirable to fornulate

modifidditb bbtday@permn@ﬁ nphratich urigerlayHicE aﬁ@if %eé%wﬁ?gwlaalhééil\%ateﬂdl
bonds W t h onI v .f ace 14 or, ear tof
cannot §ga?1 CE”ng 2 Qﬁe% %‘Pgﬂ%@“%m ll‘i;a\) 1385&] i(r)]r ogfxﬁm e Ikt ecruﬁlgﬁasﬂéedtmen
a sil quﬁhc@EWlthog Hy'ilﬂ)ﬁ?lbﬁi%eﬁ ah(ﬁk‘{l@ﬂé isoth ias depi@bedkyl wilahe (e.g..
parts being nunbered as in Fig. 1. As illustrated
pelﬂuor(nﬂlt}fhilrshfql“@uﬂlﬁee) ar mdﬂswmqlk‘dwé@spbznﬁﬁéo mglucq ity yurfagg fpc energy;

or (b) Cg@“}ﬂé nxcapplb%gogog@% OV surf];coe ree ng%y f;@ﬁm%?@@ ﬁﬁ&ﬁﬁitéﬁ h;?clrx lenes

respect éxcept

or parvfelﬂg A@ﬁ?@ﬁ@ %e@a@%r (@satbe pbr n@dnbﬁtr Re-stiTh &irfdcs, Tb@é{hfantlaggof this
of Fig. 2. the bonding or seal.ing
dppr()aﬂ’&fseﬂlaﬁthelfﬁédg tayef(or mﬂebfg éd*tfé?ﬂj fog gy §0§}5’B}af”é@| Ofd’r%“ées (e g

vicot Shb T SREREBUAD b bbbl P PR B s

mterfac(cS\QQMe sﬂbsst;a@cp ‘(V‘Mé;)l ) sufsccwa&di At 8ntih earfiad sutwmhie hhitkheess of layer
nmbodi ment of Fig. 1, first substrate 12 could be the
30\mﬂqanmméybsubﬁkﬂaﬂeWéﬁdmséunwdr@bb@ﬁ@é&%ﬂ@z coul d be the

er\{%ge q@ﬁ%é? ofsl'ﬁ)ﬁggtai é‘dg‘ésl ﬁ?llen%t%tl a%% (%"d JoQ0d mé&i%?&% layer 50

Be'd device sur
could H%’é re@?&aﬁfa Wehld By ReS@lfberL S S@eculd Ak slq)ohsmfcameng?mwed

cond substrate 32 will not be a carrier surface
from tHegtoupehsstthgwif by cliseledingelyimses and copolymers having low adhes1on strength
to the substrate 12 or 32 onto which it is applied or to the fill layer 22 in which it is contact, or
layer 50 could also be a permanent anti-stick layer such as a fluoropolymer coating (c.g., those
sold under the name Teflon® by DuPont). When layer 50 is a low adhesive strength polymer
layer, it is preferably applied (e.g., via spin coating) at a thickness of at least about 0.5 pm, and

more preferably from about 1 wm to about 10 pm.
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surface. his alternative arrangenment is particularly
advant ageous because the structure 10 shown in step
W@ 200p/006558i g. 2 could be fabricated with firstPCT/US2009/031862
substrate 12 being provided as a carrier wafer. This
$he &é‘éb% BolGRb dhatiRedk 1Ber PO Awivledr dudtoatzaivd busdlts tohke end user.
woul d bond a device wafer to the structure and subject
For exanipde, dae 160t wuldifarher nonotiels of heyy attheséve grength interface with first
carrier avatLg

e e A TR RO, A

or 1emo$/5(? %1IE @il 15%@ 2engd AR bontedto Rcsl@PiubbSaty 8. ahé bldi\tdi*@fgc of this
nbodi ment of the present invention, again with |like

con[xgumtmb ey ﬁha‘gthbélﬂ rigyem gadaif bg very ngclp@ypttg se\{enalthnn@ ed microns) and can

be chos AP HE Sl e s 6OHrPeg LR SRS pieB AL Sick ortow

adhesivP E{?éf?gw ﬁt@ﬁdé Qth NRGHSELBSraREI0e s SBE Yol &IT the gy d@acromccbﬂ ratersed.
material to ensure there arc no voi ds between the fil

The ap;ilaymm ezhaiget Heard ﬁhhtlaysuﬁ a@eoczm f(egé@t@ﬂé o0 (Yt sgbstrate 12 or,

: ternatg\ﬁc%'p the éalg g ccla’a? %%%ﬁ% o(pﬁ é)h ers (3? IEI%TE @rs{ ?qficeed on each
substrat@pJEHd' tﬁ@ﬁ bl‘a&xﬁgtot Hatact Gﬂh%ﬂ@ﬁﬁ’cﬂﬁérﬁt eI y sized void 44

be created, as discussed above. The bonding or
Re geirdl’atgs ofbhelial Sousidided. ot sﬁloulmr@dvgxeerm@hwLhﬁilwlvap@lm‘ &fict with

o void 44 after appl i cati.o of the | a
fill layqr glszf.lFtIhPI‘nP%?e], shpyl Lg&:ﬁd v %fté‘ coat %rggclr 7 anc# Wltféocug N R or other
defectsSubstrate 32 with fill layer 22 (shown in step (Q)).
As was al so the case with the enbodi nents of Figs. 1
andvR,aldhiths tass whgtthatebddmeotsipdehenstthdiseasad B S‘mﬁfélife% 12 and
and second sub tra e 32 cou t he. dev

b
32 coul Ao RHSPTCPaRe! T FPYAEC Dl rise bt A gpnd substac
32 wou\?\cﬁyil?cfﬁlgﬂgﬁcéafaij& | Jﬁ\ natinhes %bgﬁ\‘fé GRns MIFRE €4 oPHist EALRAE 12 will

€ a carrier sur ace. surface 34 of second
not be Bdsdersatfece3 Butwithkr widt bebaecaarle:ranﬁa@r sy, Partae Bt pasendspstrate
wll be a device surface s the case w.th the
32 will rithscere e SEHaciy otead RILOGA ST SPTwe. A ARk arreggement

e ' [ d with
would DL i by e e&il\ %tf%eoﬁg ?&B?&ﬁ?g@u&é@rg %g%go‘%vg%% g%r ?g%%ldé g\eM ﬂa?{]lcate wit

first suf)dtﬂ’aﬁé 1251wi)§g prateled 2s bedrrigr Wilowi Hesistasmac cauld ithemn be provided to an

substrate, This structu uld then r.oovi ded, t
end usgrn‘d/hg g@-ul@wb@n%lﬁed'l(ﬁo\ﬁ%fjératqi i STRICTLG étp Jf:(ﬁ tge stdclo 8 Murther

pr ocessAn% Uﬂ% Wr&s vgl]ﬂ? SYRLEGhbEd oxgﬁtsa&kad%&li @f@a@ﬁ[arﬁéﬂ@&ﬁ@ b88vailable

Brnati ve e ment 1s depicted in Fig.
to the ¢hd u\%ﬁfbr hddﬁ:ﬂ cOvERMcaglihehnycysentsting depi fot theidkd user.

parts. A structure 48 is depicted. ct 48 .i .
R TS IbUriee 10 <EHOu FePIEeLsh (a9 of ETgS Spbodiment
struutué a{lﬁﬁ 511111%1% st?uw}(rcfll%ré’ﬁ%% dﬁ"f“?% Bt eic@ﬁlt th§tt srtllﬂl‘éﬁl'f'cf §2 Eh%g comprises

nprises a secon . ayer can
substrat® W @dhl Q@}lev GOStlhethgt dmbcaljraents udjstras Ehvantd plsfenraiib be a camer

coating (e. % nol d ‘
substrate such as those escnbed above. This structure could be provided to an end user who
would then use it as a carrier substrate to support a device wafer during processing.

Finally, the materials used to form fill layer 22, edge bond 46, and layer 50 have been
described above. Tt will be appreciated that the mechanism for hardening or curing these

materials can be readily selected and adjusted by those of ordinary skiil in the art. For example,
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rel ease agent) applied to facilitate separation after
backsi de or other processing. The use of the
W@rioposssek coating | essens the requirenent foPCT/H§2009/031862
fill layer 22 to forma non-stick or |ow adhesion _
in somesrtedgodnts, fitrexf beckesinit hitotye a hpp-sring cososign dopgtippdiawlving
. 12 or, 32.. I nstead of ing,in.the for f a low. .
inlater SRRk pR e B Grokesray dpr Sy Breaan R HerBobfie rguingrike
composHiR G}W&ﬁ?q{&t\/ir@nex HNeQht Qe BE nfdl@tar sWiElacer ddicedt dober 5,000
first 'substrate 12 that has been chemically nodified .
Daltonsh aeht airosim typecompesitionsdypirally kadng § weight avgeage grolggular weight
urface | towhich.a fil teri.al capnot strongly
of tess bR HoRy g Bhe by PReaeine pIRaBREe" ()
E}h gme? &l o BALHENY (1R mBsctild ARMrRYMAACBe Welth: iited, and thus a
ydr ophobi ¢ organosi |l ane such as a (fluoro)al kyl .
composstidrathet ciezs@r gropeinks upmdwhi)d wWeuld bk exleséd. divey would gequire the use
(fluoro)al kyl phosphonate to reduce its sviitaqe frge. d
of a cresbRg)e Aaen! Byl TEHENALAR PHBOF HABOSHITAS SF i doje 1 induce
mosﬂhﬁﬂ?éace free energy coating (e.g., fluorinated
~ parylenes or parylene AF4) onto the carrier io create ‘
&n e nmake rmbodimest, apkotscurible eystchhman by piateagde. ofhig Wiy d require
p appr.oach i thatuphg_fiblin | | r% .can be sel ected
he use pbY g iepr sk P bR 8y i PeRT R g §hids o ser
' Hol Gy ToBRHu&t akidd t¥his Qv Hieh drbafePROUEGNBGean some
(&g“e%§%3§1$zgvbﬁgﬁgﬁ;agﬁesivegStréﬁg%h.L%{erface mﬁthﬂ%he
instancSuipghatat @n Baheplial sur FGeseinldichinpasifion if Becessari ed out ,
the thickness of |ayer. 50 will generally be on.the.. . .
31 a8} DB APITF G RIS L1 P EP A GUTED B RO EP Rl e Of integrated
icrodbTIBLE e 18tk Iﬁ%@&b &E'E@ﬂ@lﬂi‘lﬂc@iﬁ/—@ﬁseﬁ Kerficonductor
nnuvdgﬂﬁ%%%ghﬁ%gﬁg#gg%gfaﬁw?ayer 50 coul d al so represent a
devices Ro@pdupDbymesiducloapesed deajes, HOyeotibuhbbdded potiyardevices (c.g..
. coating sel ected fromt e_%%oug cons\isti(&g.of‘.gygli\gc&35 lioht
resistorg) QPRI | YIHSFRS a NS SR ME CIOAISHG: PRI REETbcvices. lig
mittinS W BRI 9 L&t & dLAarf pR%a @Rk uMHheh(d 4., ih@rposers) to
mnuunggﬁlF%&ng&¥gE?R§H??%Fé?ay ra22pina%%%ch it ig P
which 6@N$a6bre 00hd faygpingQiceed bhsdeswobeilhbpatacherent
anti-stick |ayer such as a fluoropol yner coating
(e.g., those sold under the nane Teflon (r) by
DuPont). Wen layer 50 is a | ow adhesive strength
polymer layer, it is preferably applied (e.g., via
spin coating) at a thidkoes®IelS at | east about 0.5 mm
and nore preferably fromabout 1 mnto abqut 1Qlyq1Th§ .
B followingakgmeles seiderthgragTqdapenodpingcrgpaneegy th the ivention.
. ust o zati on benef it 0. ) £ 4edFRF wBX 8 Biration and
ftis tOlcbfy‘ér}'de O@oﬁ?ﬁb Cg’r t?rlwd%ﬁlﬁgocngéa?ﬁ) é‘%n%F gﬁ%v& “ad Heg%e _ra on
not‘hin?er?@_@%lkbdl(ﬂ‘b@faﬁ@@@s itnhiafivit sfonshibsterall ecop2 of e invention.
acilitate easy separation of that substrate once the
edge bond 46 has been broken or renoved while fil

layer 22 is firmy bonded to second substrate 32. The
advant age of this



10

15

20

30

configuration is that the fill layer 22 can be very

thick (up to several hundred m crons) and can be
w@bwgemssor rapid dissolution in a cleaning soP@ENS$2002031862

does not have to forma non-stick or | ow adhesive

strength interface w thetdgpléiir st substrate 12. or the

roles of the |layers could be reversed. The application

of the |ayer S6lzamdringg fdhespely Boendedandecur

sequentially o r alternatively,

they can be cog?n%rééﬁigqﬁ 1ﬁ%£¥ﬁ&ﬁ£§ﬁ% of the Iayeys

A ePbx Jz&sf:d bﬁdto&h@ﬂ(@(ﬂ @BO(Q@NHCIS)UM Madveton,and) taedispensed onto
| aced into contact with one another. Regardl ess of
the surtacreeoilaal;ﬂérmsmmqm walei(waler 13 Rbie Quisbedgerp &paiasceiiqnpf the wafer
atuce SEZERAS B S LB WAL MIFT 2 BB Bors
1,1,2,2 Y&faﬁ?dr@ﬂec@l)ht@khl@ﬁfsﬁ%@ wahssdihvasd & ao1%rsem@aa1smgt ACt40esolvent
mbodi ments previously discussed, the substrates 12
(perﬂucan gospowmlivith peinrasiie € sepld onddidbe pama Flugnpet robianebirom 3M).
The sol%(ﬁlr \gasggau% E(gat AR | g{e\ﬁiﬂbﬁ?etorf% zclzrﬁln dThseev(\; (%nr 1 %QP?%HCR%S a?Fl%tpldte '
at 100° tn@m mPHhd. ac e aglf}nsséﬁ wWith'1at-48 vbisértad @spmowt&ﬂ anfGhkddeit #00°C for
device surface, but rather will be a carrier surface.
an addindrsd | méuié. e cpaxobassdpbaidrcsigbsasramney Qusigacctapg ingepig coater,
. er sur f i nste e a device surface.
reaving 3y &l pBFHEE T BF PunBRERs il S o he
agy %Gif@&lae@fum@ﬁe@ AWDENING &I WeleH(®aRB?) SQWdated Wiilga bonding
coul d be fabrkcated wWth first substrate 12 being
composml Qv(VWaidrBEND® ¢ 10 1k avealiible fromhBrever Peiepeslac. e%@:wu M®kyja spin

coutingygf By ! TARPRERGLL UF & B "SBEeRt Aa P0G 2 finutes. The

coated (A}z{n[gr?%&e@)roﬁg&ﬁﬁ'arfgce -tbbiSe re%oﬂérﬁ@ uide@ V@S at 220°C for 3 minutes
odi nents, an adhesive-ready carrier would be

in a heaandaiakainh end presdvee @rachbas eThesfover@M@ad@dwamT@Werazor blade at the

I t f
e S ISR BESC SR, LSRR L 1S SR BB o bomaing

compog }i8n c&m grfratn'é‘f'eﬁe@ PRdicaBOLF wafek YCHHN@ R FedtDf Sbiidgatmiamed on
fructur shown in Fig. 5 except that structure

wﬂkﬁﬁ&%ﬂmfwa@onphmsa&nphb@ﬂh&&@omﬂwanﬁﬂkd?@ﬁeB@KWanﬁﬁwgwfwaﬁl
enbodi nent, substrate 12 would preferably be a carrier
substrate such as those described above. This
structure coul d be providedyfe® an end user who would
then use it as a carrier sugstrate to support a device
waf er during pr GdesSimtare Adhrsivtly Banded,mat eri al s used

been descri bed¥BOVELLt ISR IBYARIRERb od t hat t he

mechani sm b%BorQﬁ'ﬁgQ@'QﬂnE%oRfenﬂé'i WS deR@8EWedge

An epoxy-based photoresist was dispensed onto the surface of a 200-mm silicon walfer
(wafer 1) at the outer edge to coat a section of the wafer surface that was about 3-5 mm wide.
A fluorinated silane ((heptadecafluoro-1,1,2,2-tetrahydradecyl) trichlorosilane) was dilutedto a
1% solution using FC-40 solvent. The solution was spin coated onto the surface of wafer 1. The
wafer 1 was baked on a hotplate at 100°C for 1 minute. It was rinsed with FC-40 solvent in a

spin coater and baked at 100°C for an additional 1 minute. The epoxy-based photoresist was
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materials can be readily sel ected and adj usted by
those of ordinary skill in the art. For exanple.in
W@ v/ ossodi ments, it may be desirable to use BCT/US2009/031862
non-curing conposition for easier dissolving in |ater
removed %&Hg %Let@&dmcal s%ﬁpé(ﬂlgerﬂéé\ﬁﬁé %%d%g ghir@echr@h thdhBs&inated silane
lals, thernoplastic or rubber-1like conpositions
sduhm(typlcally havi ng a wei ght average nnlecular wei ght of

at | east about 5,00 Iton in-ty
BBl of 5]5%? 2 nha?)f%‘@’ Silet gty ?36@8 Bired with
W aferdeIWHll‘?b 1%5&?5% 9(@1n#3(%?t§0r§ﬁ§§b1§@@&ﬂﬁ1g5{ ARQv BRIt RMaRed at 110°C
xtures o oregoi ng woul d be suitable. In
for 2 nmohey ahbeEiGents miaithel hosedted nglamverd bdndegyin geface-to-face

better suited, and thus a c tion, that. c
relationgi peu S OpSH RGP OGLTAD o o1 Bt in FrieGR St ypm and

pressurd %?éﬂ)ﬁ& tPﬁJ‘e %‘ﬁf‘er@(&e?& genatd B&"dﬁ‘@)eﬁ‘é}ﬁﬁﬁo@&@ne the solvent in the

nti al a catalyst Iin the systemas well as a step
WaferBt(mm Hicle. mr asstiynki thy.edpn of ¢he borolelevafenstiodiisvehe, the bondmg
phot ocur abl e syste

f b
SR S U LT 5 B A9y o
After th% 19 V%gteﬁgsro?&eﬁ%ﬁﬁﬁi@l’ ¥ a B@ro&ﬂﬁa@l%%t LMnasrWelthe 8§pcda sharpened

sure to induce curlng
round dTild was SR arthy bd@bcﬂWeaduhanmdgs Wlmesibmawpwssttlé.mpggnmgq This

that it can be appli.ed a a 1OOW oI| 0Si ti th
caused jilfe Wéwwwﬂ‘tm\ﬂﬁ) a1l ﬁi‘ﬁﬁe& RV iR ’%é@&% ' Alter the

€ UusS t 0 4b 3Rk f t ¢ of wafer 1,

separaififgp B ol Sl k3 éa’?"f“eqI‘an;g“?%‘&lg%t“gdm“?%‘m@’sﬁﬂe%% Sup
‘HHN¢E9@§L§EbﬁQ@Q&n5mbdﬁmnahaSeHubﬁnwﬁ@nddni@%mdéwmn@thﬂn%dﬂfd

compound sem conduct or - based devi ces, arrays of
ﬂmchvewbwd@e@*b%@%ﬂ@%wﬁ@0|ces (e g.. resistors, capacitors,

i nductors), MEMS devi ces, n1crosensors, phot oni ¢

circuit devices, light enitting di odes, heat

managenent devi ces, andCph@apir3 packagi ng substrates

(e.qg., |nterposers% to whjich ane or re of the

f or egoi ng devi Eége é“@é%ﬁeﬁYd%ﬁ¥m~%gqgttached

EXAMPLES The,f ql | S preferred

met hods in a%cgr dﬁ}%&ggﬁ?ﬁﬁ%@ Iﬁﬁ%ﬁﬁ\%iﬁllt is to be

%%gfﬁiv@%oxmmu ghotdrédadt ($hiésiedexhephes Sal-8 7@ﬂ‘é\nb@mdcd from
by way of illustration and nothing therein sag bal
Micro@laeinvarsspin darrdieatd e supsess of Re VBvRp 4SS é‘é‘&be f WFFFé was baked

at 110 Cﬁ\éf?rn In%BPtF%‘?ngE%flOHQQEHF I%i)/ﬁk{/%’g ?f?%@@h@@mt]n Bended,ided from

em ca An ‘epoxy- based
DL1P011§)P€§50£;§§ icSdted SWr8h28028 2M @r Ohhe MC-Mewblomt W) disgessed onto the

pensed onto ,
surface of the wafer at the outer edge to remove about a 3-5 mm wide section of the Teflon® AF
coating from the wafer surface. The waler was baked at 110°C for 2 minutes. The wafer was
bonded in a face-to-face relationship with a blank, 100-mm silicon wafer under vacuum at 120°C
broadband UV light from the outer side of the glass wafer. The cxposed wafers were baked at
120°C for 2 minutes to crosslink the SU-8 2010 coating. They werc debonded by inserting a

razor blade at the edge between the two wafers. After separation, the silicon wafer had only a
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the surface of a 100-mmsilicon wafer (wafer 1) at the
outer edge to coat a section of the wafer surface that
wormdansst 3-5 mmwi de. A fluorinated silane PCT/US2009/031862
((heptadecafluoro- 1,1, 2, 2-tetrahydradecyl) _
ring of tnateginl @rtbs bltan®p nvaswililé ticedwasonema®sisigransicom tisiceger. Either
_FC-40 solvent (perf|uoro. c ound. Wi th primari Ci2 ,
walr i AR S DR GSIRIIaPT HERTE Vol o4 e oy PRFESty  The
sol ution was spin coated onto the surface of wafer 1.
The wafer 1 was baked on a hotplate at 100 cC for
Iminute. It was rinsed BkdrplE@- 40 solvent in a spin
coater and baked at 100 QC f.orygn%‘ﬁ%diti onal 1m nute.
The epoxy-base@%ﬁfﬁb‘t‘@?‘ééﬁg‘f&\ﬁé‘s PRIF9\Ed usi ng acet one
in a spin G6Qal&l ek Sf@bzﬂgd hhe &0Q8.HPESeaLed from the
fluorinated silane solution. The surface of another
10Qtisanesichilaevopaiaer (uaprepar2) bydisst coaingdheddllowang to prepare a
bondi ng conposition (Wafer BOND(r)HTI O, .10. available. . ...
mononker erBIe ke £9é I@H@éwﬁqmvr.opﬁotrlr?éﬁlg-ms)hxlﬁﬂg@ﬁﬁ ecfa%b% Fgplycidyl
Lol 8. waf 3 11Q0C 1 495 4 | BUEES] Rl L@ a reactor
methdcb‘)}atiﬁ\égg%{%mcﬁh%ﬁg’tg ré)ngeT%% ¢oat edg\%af ers were abonded
and hedtfd &  BCE: inoofedafirr @hamamoski polutideway dopuridad 02gob®urs, and
for 3 mnutes in a heated vaqu([p and Cgreasure chanber. e
polymeThatorweae ciebdadetdr Y HonserltlilAgh 40 pIEIOR SBISRER 24y AHEoPoly
. edge bet ween t fers. After the separation,
SOlmm]&ﬂ?Vn%aﬁ-cge&mﬁog\ng?jé%'%’ of the bonding conposition
coRtdopElyhieaRslesH 8ds kpintdoatcddger df swefher ofly 10dinne stligen wafer
rest of coating remained on Lvafer 2. . Eithagrr ,w%er JD,,C:,-Q .
(wafer i &hex aripltanot oigh d1enEd REfUBE Y PO WG WHRlf By OBFT edee o
Lhe carrd er vafer .. | Qi Jatl rcPehRDL \RIY the wafer
removeEf B E S B TR S PP By g v
surfacdDeRRNEL Y WHS bigdSl ¥ eRbladet: &t Edge2 wiihtteWedhe swufce of another
epox) - based ghotoremst was dlsge,nsed nt OB{%&HL T10.10 wafer
100-msusilfcao evair (walR0D-wancedted WHh Bigyres Poichee el 2l k1010 wale
outer e

bondingcompas) gr? g{agspﬁﬁgac{ﬁtig%.s?&ts.f By Qfastihiéh MRESH: BlYPTa6L2 hiiddtes and

uori nated sil ane

160°C(bhertiagdesathsiesfed whicds Releohdahindr tadeayfape relationship with one
trichlorosilane) was diluted to a 1% sol ution usi nz%éb o Theo

anothcF@adkd vaaluvextt220 Théorsonumiasnn wggatg%y%u%tgpg AYSSHHE Chgipber. They
surface of wafer 1. The .wa " oy fers. After the

g R A e R A S o

separaﬁ&i,%%@@!%—%erﬂh Wic }ingRIf theCQ@t @10 andingakedinad ol GR0C2E of waler 2,
an additional 1 nmute. The epoxy-based otore

d ph % &41 st 1d
whilc thasee mbueting sian glcads trongoired & veifenl- dodcsmalar gy igepple cou

edge untreated fr t he .f| ugire'knat ed sil ané

( 0 )
be considered the device wafer orr@ne carrier w

Example 5
Edge Surface Adhesively Bonded and
Center Surface Filled with Material
Having Low Adhesion to Either Substrate
The Teflon® AF solution used in Example 3 was spin coated onto the surface of a

100-mm silicon wafer (wafer 1). Next, FC-40 solvent was dispensed onto the surface of the



solution. The surface of another 200-mm silicon wafer
(wafer 2) was coated with Waf er BOND(r) HTI 0. 10 bondi ng
W@09p0%issd on via spin coating. This wafer was BCKES2082/031862
110 OC for 2 mnutes and 16Q0C for 2 m nutes. The
wafer aC@RLEMr E“@%}e@!’) SerM®FetibbeNa®Rd nif vadé agdod of thadeflon” AF coating from
relationship with one another under vacuum at 220 0C
the wafbosurficer ibe eafdrnvas taked ad W€ fon? ariautpy. e thupdeecH dppwpter was

Th fers. d by di. i )
conca SR BV GRS RS S IR B S oty
being dgsggnlgsee_fat thBegho mqu%dm%ﬁ@éssooﬁlaediin&s[@beﬁ@)-faberdaammﬁg with a blank,

osition while spinning the wafers to expose the
100-mreddeonfatdiewbndechdaafansmtas 22HE ol2waimties Af & Beatgthgcuum and

pressu ST i § ROWRERS: W8GR oPa Cha BB PRu L Blofgee berween the
two watd}§ EAkgd d%tdraﬁﬂﬁ BAge Ret waen b o f wrf thdingihdteridl bayhe outer 3-5
wer e Stl? spi nning. This caused the bonding
mm, whidepesd whom twidial framter tih theadyer. ‘éﬁ@fﬁﬁ‘éﬂ\mg@? gxapele could be
. separated. After the separation, only a 3-5mm w de
considgrpdh e slevichavafqrpi o1 iS4 g transferred to the edge
of wafer 1. while the rest of coating renmained on
wafer 2. Either wafer in this exanple could be
consi dered the device wafer or the carrier wafer.
Exanpl e 3 Edge Surface Adhesively Bonded and Center
Surface Coated with Rel ease Material A negative
epoxy-based photoresist (sold under the name SU-8
2010. obtained from M croChen) was spin coated onto
the surface of a 100-nm gl ass wafer. The wafer was
baked at 110 C for 2 minutes. A Teflon(r) AF solution
(Teflon(r) LF2400 in FC 40, obtained from DuPont) was
spin coated over the SU-8 2010. Then, FC 40 sol vent
was di spensed onto the surface of the wafer at the
outer edge to renobve about a 3-5 mm w de section of
the Teflon(r)AF coating fromthe wafer surface. The
waf er was baked at H OC for 2 m nutes. The wafer was
bonded in a face-to-face relationship with a bl ank,
100-mm si |l i con wafer under vacuum at 120C for 3
mnutes in a heated vacuum & pressure chanber. The
bonded wafers were exposed to broadband UV |ight from
the outer side of the glass wafer. The exposed wafers
wer e baked at
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1200C for 2 mnutes to crosslink the SU-8 2010
coating. They were debonded by inserting a razor bl ade
waoovheisegige bet ween the two wafers. After sepRCEUS2909/031862
the silicon wafer had only aring of material at the
outer 3-5 mm while there was no nmaterial transfer in
the center. Either wafer in this exanple could be
“k(jaggnsidered the device wafer or the carrier wafer.
anpl e 4 Edge Surface Adhesively Bonded and Center
Surface of Coated with Adhesion Pronoter A silicone
acryl ate copolynmer was prepared by first m xing the
folIo%ﬁﬁ@PW@Qb%ﬁﬁHEgnﬁhﬁ%ﬁ@ﬁ%?“%%Iution: 624 g of

[yl Ydind ris(tris-methylsiloxy)silane; 336
gﬁﬁpﬁ& %ggﬁigﬁﬁgfﬁg%rylatc; and 9.6 g of dicunyl
per oxh diest siNeskitate b4 B, ddbagk afirfdcelmt] anleliceasrfaddedd toviee surface

reactor and heated to 116 0C in one hour. The npbnomer

sol uti on AR B PCHIWEY reRivt Al herptral regiey:

pol V.'TEF%F%%B LR MRS G R c]%gricqgﬁrf&%r mgP hours at 116 0C

to yiel[d a silicone acrylate copolymer sol ution having

a per gendgesohiddenadd bGadblpcripherat opodnyaerto seldutirtm swasce, said

spin coated onto the surface of a 100-mm silicon wafer

(waf er 1) . cdusdiond bpineahwmt 148 dispenssd! st seipregion so as to

surface ofﬁ§gﬁéﬁﬁ 8&y%£ the outer edge to renpve about

a 3-5 nm wi de section of the silicone acryl ate

copol ymirmeeailiingaifl fioinmohbe wafer surface. The wafer

was baked on a hotplate at 1K) OC for 2 m nutes. The

sepafasine saifl fasiond secondoubsiakss| i con wafer (wafer 2) was

coated with Brewer Science's Wafer BOND(r) HT10. 10 waf er

bondi ng conposition via spin coating. This wafer was

then bakediab old@RC! fiderddn Midik @S saffllcel®@paséinh aZray of devices

m nutes. The coated wafers were bonded in a
selected dovem tibe faaeer rcehastingnshipeswtcd greitandiindp: yrigesensors; power
semicon ARt B R e Byl PR iRl E) bR R AL v
and mitRaVickl adcatd bharetge iedoneemicbheetmivafl elBumAfrieide, and

the separation, only a 3-5 mwide ring of the I IT
galliun1@tride0 coating remai ned on the edge of wafer 2, while

the rest of coating was cleanly transferred to wafer

1. Either wafer in this exanple could be considered

the deviGeiM&f 8F cRIm tineyieainisel wabel sutsamlotpdis&dgenaterial

Sur f ace Adhesi vel y Bonded and i
selected [rom the group consisting of silicon, sapphire, quartz, metal, glass, and ceramics.

4. The method of claim 1, said device surface comprising at least one structure
selected from the group consisting of: solder bumps; metal posts; metal pillars; and structures
formed from a material selected from the group consisting of silicon, polysilicon, silicon dioxide,
silicon (oxy)nitride, metal, low k dielectrics, polymer diclectrics, metal nitrides, and metal

silicides.
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Center Surface Filled with Material Having Low
Adhesion to Either Substrate The Teflon(r) AF solution
waiz@dov4ssExanpl e 3 was spin coated onto the suPGEUL2004/031862
a 100-mmsilicon wafer (wafer 1). Next, FC 40 sol vent
sas diibpeathedofuition &, hbesin fantel] mhtctihigwedeets aditrsttimace in contact
) outer edge to renove about a 3-5 nm w de section of .
with saidnearriet JUpIRET: )RR SctAPIh FTFACE M CHBlaGlaY BR S3idrdextcs Susfee. said fill

. , X . . r j N 3 of
materia U o PSR B S i S B B w5 E0 Bl
conposition via spin coating, wth the material only
bei ng di spensed at the edge. The wafer was b%gged in a
pace- t be mgdwdradichimdn SHCE Hpdith 13 BRERY Prasgols fniis] %“F%B% and a
second é"@rf&%g %gm];t? le @ﬁhglnc%%{ l\éﬁ’l%lél'éga(ﬁltd 1%’%9 Q@n{ag{l_wi%h PRAJIWLES first and
Th e heat ed vacuum and pressure haﬁ%er. he wafers
second Wefgeclabonded obyaid fiserahd Beroad rsagares bemden abntabiewldgee of said
~ between the two wafers. After separation, wafer 2 had
carrier gufage and sathdorce wefagfondi ng material on the outer 3-5
mm while there was no material transfer in the
center. Either wafer in this exanple could be
gonsi gas egtidieotiamince, wadrein @id sdoend dayvei Brselvafedr(rond the group
_ Caim 1L tenporary bonding method comprising: . . .
consistipg 0¥ # Wivneihgsise sedagdidapsii ssohgners pye sandggpdpeeatetifigaiong! said
. a,fgcgrg:{&ﬂ%%k%m$ék9evice surface, said device
carrier $rtade”havi ng a peri pheral region and a centra
regi on; a second substrate having a carrier surface;
and an edge bond bonded to said peripheral region and ,
B0 sailtie smihdder! climfapdiereinsaid wgged Bosds By WEchpagpid carrier
. fromat |east sone of said central region so as to
surfacet o 5 fill zone: and a fill material in said fil
zone; separating said first and second substrates. 2 .
The nethod of claim1, wherein said device surface
Gonpr iThe et dantichiymdt wheiginces! asler bendlpstarsigih ¢idrqyp dlypit 2 mm
copsi sting of integrated circuits; MHMS, m crosensors;
tOak““‘bge\@?m'semconductors; light-emtting diodes; photonic
circuits; interposers; enbedded passive devices; and
m crodcvi ces fabricated on or fromsilicon o ‘
300l i cdmegeetiadhioligjaigal .| Whaveiarssehedize, basgis formed from a material

comprising monomers, oligomers, or polymers selected from the group consisting of epoxies,
acrylics, silicones, styrenics, vinyl halides, vinyl esters, polyamides, polyimides, polysulfones,

polyethersulfones, cyclic olefins, polyolefin rubbers, and polyurethanes.

11.  The method of claim 1, wherein said fill material comprises monomers,
oligomers, and/or polymers selected from the group consisting of cyclic olefins and amorphous

fluoropolymers.



10

15

20

30

galliumnitride. 3 The nethod of claim11, wherein said
second substrate conprises a material selected From

W@ b®Igy4ssp consi sting of silicon, sapphire, qURCT/ES2009/031862
netal gl ass, and ceram cs. 4. The nmet hod of claim1,

| e C?g% Il‘l}%ﬁlo% Ase € ?mﬂ{er% g{’l 6 s&@%&tmgr% dsgtéc%ct{)? gccssmg

romt e grdu consi

selectedfﬁbﬁﬂ th®@Edup;conBb@dg ¢ HablrSndiapehsinicit-inbchsmif IpﬁEﬂmﬁg’ @Mohing,
a material selected fromthe group consisting of

metal agdl Hiedgsiric grmogision. pagiRIniRg, Ippesivatign oXingalings ppgd e@ipbinations thereof,
k dielectrics, polyner

p““””%?%%%%%?%%gpmhﬁﬂ $“9P4 WOHELS and metal suici des. 5. The

met hod of claiml, mhereln said fill material presents
a first surface in contact with said carrier surface,
ahd albeowHwdsfickine, funherennising echosing shidiedgedond to a solvent

being a uniform materi al

|
m‘h$§hﬁﬁﬂiﬁkﬁﬁyp$BPOY@FQQ5€WF%”§%|d second surface. 6 .
The nethod of claim1, wherein said fill material
presents a first surface and a second surface, said
aﬁ t | cToe fmethdvert ainpti Bither eonywistrdmpelyaaicalin depmtiagsaid edge

bond ge of said first and second surfaces, the other
on WﬁWtQQW SERYEand second surfaces being in contact

with one of said carrier surface and sai d devi ce

surface. 7 . The nmethod of claim®6, wherein sald

9 ec ond h ayedirodi of chahdc tbdrefiy sid sciper agn@ gfpm@r@fr@g iagiply g agpw force
tren ayer and

to at lcaa?t §‘Eﬁ ?é‘é‘é‘e%ﬁ?qdlssfg?ngﬁ‘i‘ggfa%aﬁo&s2%8}%:1 em a flace or of

sai d device surface. 8 . The net hod of cIa|n17,
wherein said second layer is in contact with said
darri ém sticlt acmpri9ng: The met hod of claim 1, wherein

R NN I AT R G N T
bond Ia?g@ﬁﬂﬁgcéﬁ@pkﬁuﬁpterla| conpri si ng nononers

ol i goner s mers sel ected fromthe group

G0 BSgeSltdnld@oncﬂeuep sadd periphaerl yddios saig kfl dedomd Seingphseahirer at least

vi nyl halides, vinyl esters, Eoky desé Bglyinides,
pol ysdPREREsad SEITAFHEYSIA FInEY %%/Pl& 3P i ns,

Raty a&%apmeEQinnwand pol yur et hanes. 11. The net hod
of ¢C a|n11, erein said fill material conprises
MONONEr s,

17. The article of claim 16, wherein said first substrate comprises a device wafer
having a device surface comprising an array of devices selected from the group consisting of
integrated circuits; MEMS; microsensors; power semiconductors; light-emitting diodes; photonic
circuits; interposers; embedded passive devices; and microdevices fabricated on or from silicon,

silicon-germanium, gallium arsenide, and gallium nitride.

18. The article of claim 16, wherein said first substrate comprises a material selected

from the group consisting of silicon, sapphire, quartz, metal, glass, and ceramics.
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ol i goners, and/or polynmers selected fromthe group
consi sting of cyclic ol efins and anor phous
WO bwoogssd yners. 12. The nmethod of claim 1, furk¢EDS2009/031862
conprising subj ecting said stack to processing
i%l eCtrﬁ 1‘tirCP n?)ftch?%n?{é) lfﬁfﬂ?ﬁ&: Q:%h’l%)&lsinlg aogec@rﬁpé‘tﬂ)QtEAt@ gh\ﬂgg a carrier
eni cal *hani ca hing, nmetal and
surface Hagl &Fg%fbbﬁd deipg sirttied Bondedttd e:nﬂ ichgier pﬁﬁsb vation,
anneal i ng, and conbinations thereof, prior to
separating said first and second substrates 3. The
tho of clai r [
o Rt sl WIS 388 LEbRENGIRGS At matcri
selectecpfrbﬁ’lrth& OrosPicnSaparatsilivgn, shfphifthquaret hedloflass| @idmetamics.
further conprising nmechanically disrupting said edge
bond prior to said separating. 15. The nmethod of claim
ein rLa ! n : .
Py e QPSRRI ERSPATROIBES ARG ol O st
selected HBR thabRYpTBnastide PUbldet hiempsapaid podi6. mdal paﬂmrls,cdnd structures
conprising: a first substrate having front f dioxid
formeddomf ame‘@rldm&dteﬂﬂr@m the Wﬁé‘éﬂsﬁé\‘\% H&Sﬂéwé‘el?‘? bﬂ@?oé’lﬁ siicon diox1de,
nd ntra d
sitcon SRR, ghar afot dotisheviss o BgE IREe AR ECr AN RAILE and e
Slhmde%_lromat | east sone of said central reglon so as to
orma fill /one; and a fill material in said fil
/one. 17 The article of claim 16, wherein said first
substrate cqnprises.a device 4
Hpr  Giegtanoarpay | B o et A e RS e and a
qccona%ﬁfﬁées LJanrtl@fc e g&%ﬁ‘ﬁ@l € i Eeuhd BiyerVEMSitadrivéthese nSoudfirst and
ower sem conduct ors; Ilg%t em tting diodes; photonic
wcmxnmﬂaumts i nt er posers; enbedded passive devices; and
m crodevi ces fabricated on or fromsilicon,

silicon-germanium gallium arsenide, and gallium

N i deye dcle ofEniArd, GHRr@h s&illabsonli@ayomiesdidied &odh the group
flrst Ssubstrate conprlses a material selected fro

t.he
consis@ioLn loonshstiengrendth &ivki, e onlymesip ber andaapriare Mastiy a“"n of said
gl ass, and ceram cs..19. The article of claim 16,
carrierfsypla¢redt o SHFICEICA§ $Second substrate having a carrier
surface, said edge bond being further bonded to sald
carrier surface. 20. The article of claim19, where
sai d secondcleuistaatld, '@bq:rpm swksscgoREE ilgIn contact mth sa1d carrier

surface.

25. The article of claim 16, wherein said edge bond has a width of from about 2 mm

to about 15 mm.

26 The article of claim 16, wherein said edge bond is formed from a material

comprising monomers, oligomers, or polymers selected from the group consisting of epoxies,
R g . . (TGO DS N iy

acrylics, silicones, styrenics, vinyl halides, vinyl esters, polyamides, polyimides, pol ysulfones,

polyethersulfones, cyclic olefins, polyolefin rubbers, and polyurethanes.
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selected fromthe group consisting of silicon,
sapphire, quartz, netal, glass, and ceram cs. 21. The

W@ eavov4ssof claim 17, said device surface conpPCHUSZHOH031862
| east one structure selected fromthe group consisting

: sol der . bunps;, netal post.s; | Dpi rs...and

8 uotbf QP TRastot of aav B T RS Pirgfilh,gronomers.
oligomd@§, QHP/0F PRI InSts BBt RH fi®ind 1he @RoupROh¥isig declicsdl¢fiB@nd amorphous

di oxide, Silicon (oxy)nitride, nmetal, |owk
fluoropeliyelesect ri cs, pol ymer dielectrics, nmetal nitrides, and

nmetal suicides. 22. The article of claim 16, wherein

said fill material presents a first surface and a

sgcond siHHRACEs fS@lifg & tdngpRark UivhRerboR@ifRr tBichge asaid method

second layer in contact with one of said first and
comprisegond surfaces. 23. The article of claim22. wherein

glg):;(g}iége ggggosllugéreﬁrt% S%@i ngﬁ{/%% l%arcfg 1, tf cecF,gga?cyRorg surface having a

_ strength rayer, |
pol yMBLiithetAY&ion Ak &nSHl fcafe@; nodi fication of said

carrier surface or of said geylce surface. 24. The .
&rhiied & afgedboail m 38d pahighest negian.daidedsn Bondre Fhgentrom said
cont act wﬁth.saiqjcarrier surface. 25. The article of
cl ai P82 {##& e sai d edge bond has a width of from

?g&}gm‘% TN LR RO salkBecifhl RBionThe article of claim

rein sald edge bond is fornmed froma nateri al
conpri sing nononers, oligonmers, or polyners sel ected

fromthe group_.consjisting.of .epoxi.es rylic : ‘o
311 conearienf gare s, Wichy s dorasDne g e gl lsegrried cutprior
Al | 068 HRQLYi m dcs, pol ysul f ones,
o said BEPYBTNERE: P8)

ones, cyclic olefins, polyolcfmrubbers,
and pol yurethancs. 27. The article of claim 16, wherein

said fill materjal, c ri ses npnoner ligonmers, . . . . ¢
AAal or bparg kel Jemect e FrBATEE GBI ERET ST Ageuke W
having %ycfbucg sﬁ#ﬂa%%c' &%ﬁﬁ%g%r&@%%effﬂcé@k%@wdymﬁShe 28up Bonsisting of
nethod o orm-ng tenporary wafer bonding structure .
integrag@tlcuiRIMBM S atipiesbag: popreosandiorgluatofs; Heht-amibirdéadss: photonic
.. having front and back surfaces, .said. front. surface; dicon
circuil USTIGSCES: GEPPREPAT VST 5h> AP AT G PPl O rom silicon.

gl
silicon-germanium, gallium arsenide, and gallium nitride.

31. The method of claim 28, wherein said first substrate comprises a material selected

from the group consisting of silicon, sapphire, quartz, metal, glass, and ceramics.

32. The method of claim 28, further comprising bonding a second substrate having

a carrier surlace to said edge bond.

33. The method of claim 32, wherein said second substrate comprises a material

selected from the group consisting of silicon, sapphire, quartz, metal, glass, and ceramics.

26
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form ng an edge bond on said peripheral region, said
edge bond bei ng absent fromsaid central region; and
waelzpoeyessehg a fill material in said central reRCDOS2089031862
The nmet hod of claim 28, wherein said depositing a fil
gt er r I dpf [
B6nd. B R PP S RGP P AR, FEprucuue

selectccsﬁ@ﬁtth@gleuﬁ oo dtise DT asaearibmenpaphetal pavd; ng:td pilews; aed structures
surface conprising an array of .devices selected from
formed frpgn agwarpalé@ﬁ@?@ff?ﬁ@hwonlnﬁ%@%%%f sdicppopysilicppgicon dioxide,
r r t
silicon gﬂ %&%ﬁ?&% %?aénﬁ)%ldﬁiigﬂl&o rﬁ%ﬁ&féér} cﬁaeslgéﬁslgg] n%ﬁm' %Eeﬁcf[ég’ and metal
silicidepassi ve deV|ces and n1crodCV|ces fabricated on or
fromsilicon, siIicon-gernaniun1 gal l'i um arseni de, and
galliumnitride. 31. The nethod of claim 28, wherein
said first substrate conprises a material selected
fromthe group consisting of silicon, sapphire,
gslar t The AR, 0f 9laa8 98, BAcke BEHAIIIT Mal2ial Jloscnied indsweface and a
claim 28, further conprising bonding a second
second S‘!Iff@?»rsatdémli\(d@ fuigdencasairisingra s§erMdReT rosacHvelge: Pond firstand
second LThe met hod of claim 32, wherein said second
§ﬂgsfrate conprises a material selected fromthe group
consisting of silicon, sapphire, quartz, netal, gl ass,
and cerani cs34. The nethod of claim 28, said devi ce
S0r f adée owmprd of dhgmald, vdEsn ete seqand dasF & ssdcich %%F“l the group
comsis L N BV DR Rl RO 5 PR B cion of i
carrier ﬂﬁf&%é bﬂ S%@Cl @cﬁ’é&%i‘h@b’n t he group consi st ng of
silicon, polysilicon, silicon dioxide, silicon
(oxy)nitrlde metal, low k dielectrics, polymer

Sh mgr{hr ! C?ladnglcgﬂrﬂ,‘gl Lk delzlrsa&%rsgcsog?gay:‘elr fslli'r'l ?r‘élﬁgcﬁ iwéiﬁ%Ssaid carrier

surfacePresents a first surface and a second surface, said
article further conprising a second | ayer in contact
with one of said first and second surfaces 36. The

g&t ect é‘g fﬂf@%{gﬁﬁ' {Inﬁélsfa ?\é\ﬂ\’glgeg%ﬁg%??? gﬂas Wﬁl} d%f?om about 2 mm

toabmﬁﬁB?&ch | ayer, a polyneric | ayer, and a surface
nodi fication of said carrier surface or of said device
sur f ace.

39, The method of claim 28, wherein said edge bond is formed from a material
comprising monomers, oligomers, or polymers selected from the group consisting of epoxies,
acrylics, silicones, styrenics, vinyl halides, vinyl esters, polyamides, polyimides, polysulfones,

polyethersulfones, cyclic olefins, polyolefin rubbers, and polyurethanes.
40. The method of claim 28, wherein said fill material comprises monomers,

oligomers, and/or polymers selected from the group consisting of cyclic olefins and amorphous

fluoropolymers.
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37. The nmethod of claim36, wherein said second | ayer

is in contact with said carrier surface. 38. The
woreaoboshsef cl ai m 28, wherein said edge bond haBRCHEUSE004/681862

of fron1about 2 mmto about 15 mm 39. The net hod of

%L Hg/herelrn .sai d edge bond is forned froma
terﬁﬁﬁ'ED TS nononers, ol i gomers, or pol yners

selrahedalme @i‘o‘hhﬁuﬂf&@k‘ BurgRRas iseidi fRght SfirRPAXVIBE a peripheral region
acrylics, silicones, styrcnics, vinyl halidcs, vinyl
estersmi@ahWahﬁﬁé@;mpbly|n1des polysulfones
ersul ones ol efi. I
E E;B%EP magﬁla %Faﬁ}% rg{vﬁﬁ%}ﬁgagc at %fué] ﬁ{lég’c? oond ]drfacsier bemg absent
28, whehehi rﬁ Pgerﬁl' r%loﬂﬁﬁ&lﬁdl@% schREAITHoREthe PRAMGIBHSsting of a low
ol i goners, or polyners selected fromthe group
consi sdhieniye @fremgﬂa; layer aidef dunscamgddivaligheissid front surface.
| luoropolynmers.4 1. An article conprising: a substrate
having front and back surfaces, said front surface
Q@V k Q'hé‘aﬁ%fe'o@ Bl%frﬁ‘hl rv@ﬁ:l&ﬂsa@dﬂ@{lb@tr&@ Bdhpisck 8 ea@itial il from
ayer of material on said front surface at said
the grogeatnisating efi$ibenn, saripliire.ayertzbeétalg clbs end cérpvrrssai d
peri pheral region and being selected fromthe group
consi sting of a | ow adhesive strength |ayer and a
syrf aq(ﬁc E[?Q b & Catihion, QheR@l 6hid 5@Rtrat UbPRSes sfidon The
artlc e of claim4l, wherein said substrate conprises
a material selected fromthe group consisting of

S|I|con sapphire, z,. meta
Thee antcrte i s G R Sy ARG S Fom about
) i Silicon 44. The article of claim4l, wherein
nnntsgg%[ ésﬁ%heral region has a width of fromabout 2 nm
to about 15 mm 45. The article of claim4l, said

hg\yer T%%Val 294t alngkﬁr e%gfid ‘?aver having DO kA AVt ROS Pnm to

about 5 nm.
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