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WO 2008/ 008931 PCT/ US2007/ 073424 LAYERED BODY AND

METHOD FOR MANUFACTURI NG THI N SUBSTRATE USI NG THE
Woh2ERED3BODY 5 Cross Reference to Related — PCT/US2007/073424

Applications This application clainms priority to US

Patent Application No. 11/457567, filed July 14,

2006, and US Patent Application Attorney Docket No.

63350U8002 fil ed on the same Aday her eW| t h the

ref r ene in i tsUlSlﬁNGTHiﬁILAHﬂBRED(B(]EYhmcaI Fi eI d

The present invention relates to a |ayered body where

a substrate to be geound such as silicon wafer,
CrppsRefergncy te Related Applicationsasi |y separated from the

SupR {ast gpﬁlgﬁ't Hims bR g{l;/:té LESOPite R r{%ﬂb@%aﬁ No. L1/457567, filed July
14p2(1§)6umid1@8 ?atdnhApp]e@tlsnl s toriatydDocdkst BacédpsS0URA02,Hiled on the same

g R b 1Rl Popodmaie o feowarsEpgregs by Teference in

lts,%@{rglglrgeyl ces, reducing the thickness of a quartz
wafer is desired so as to increase the oscillation
freqg uencly Particularly, in the sem conductor
Terhrigaltlfigld efforts to further reduce the thickness of
a Sqlit GREAGHCIRENRS Rilatdd ® b NayREQDBESS where! £5Rdtct 1 be ground,
the goal 20 of reducing the thickness of sem conductor
Su(ﬁh@?lé%@f@@ veaferndired @i a SO GR-tgensint sepriatad; feam ithsmsuppgrt, and also
[ C [
rel%tjéﬁ o ra {1/ fg%m%aﬁﬁa&ghgg)ﬂﬁls -SEIQ}L g&ﬁg?@néﬁgé %%tﬂgd fSr producing a
thiswsd swbstehset or waf er on the surface opposite that
containing pattern-formed circuitry. Usually, in
conventional techniques of grinding the back side, or
Backgroynd o a wafer and conveying it while hol di ng
t he Imedrenus\ictds, mdliging theabichnéss of agulptrateadten vecritagae Fo2 Bxample,

in %:h?f: @eline au?‘feﬁd Ct%ggregﬁcr}gg 2 ifg(gg X ed | ne asfa cl Idf:esured SO as to
1nc|9&1@,@lﬂl§eeoﬁﬁlld@foﬁmr&ﬁ§nc§iu ‘P'ﬁrtfb‘ﬁla!ﬂﬁle\'@ fhet i’@nﬁ&ﬁﬁﬁ@to@fin&dﬂﬁy cfforts to

ground wafer or rping of the wafer with protective
furﬂa:p eedalf:c éke t@uckmﬁs n@a SsEraicoRRG D W@ferm@mrmgeresmémd} tgthe goal

6- 302 di
of 1 %ﬁmtg ﬂ\llsher e%egsts & 1sen(nconcij‘ucl]orlpg{ckalges asr\?/g]l?a f S%lg?lg’cgeﬁl%l?y fabrication

by thf0 1aghin&tior RSl rys Eidkhésacdeiies iy geifedesd Bneo-badd back side
surface of 30 this wafer held on the franme is ground

gripfige ok e aﬁm@ndu%t%vyﬁfﬁéyedhéf grrfaee oppetiteghrontaigpg pattcrn-formed
or RN 08, AR 68 ySTBRK BB, o s, o
waRCnSB00R/kky B4ddle holding the wafer with only a backgrinding protective tape,
thickness reduction can be accomplished in practice only to a thickness of about 150
micrometers (um) because of problems such as uneven thickness of the ground wafer or
warping of the wafer with protective tape after grinding. For example, Japanese
Unexamined Patent Publication (Kokai) No. 6-302569 discloses a method where a wafer is
held on a ring-form frame through a pressure-sensitive adhesive tape, the back surface of

this wafer held on the frame is ground and the wafer is conveyed to the next step.

However, this method has not yet attained a remarkable improvement over the present
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| evel of wafer thickness that may be obtai ned w t hout
encountering the aforenenti oned problens of
WQR@s00RIBsS or war pi ng. A nethod of grindi ng tPer/bsmk7/073424
surface of a wafer and conveying it while firmy
fixing the wafer on a hard support through an adhesive
agent has al so been proposed. This 5 intends to
leVS af; enfertthickngss ékeggt@aynbe Hbtoanesy ngqtr@cpmermgcwe aforementioned
onveyance by supporting the
pnﬁ%%ﬁ@&ﬁg%%%ﬂ%%% ‘@Rgng ort. According to this nethod,
a vafrethodast drindpipothe Smekl studace cbfoa/vazrafetrrmdlmesazmgmakzhﬂe firmly

r ed th the above- descglbed nethoﬂ@ however,

as ﬁo
fixingethe miafer Rarachard Sunmort BEOUR 38 ARG craesm s @lso g proposed. This
1nt¥ﬂ(fshfbu‘:pr@\;eﬁ@lﬂ'1@ Q)reaﬁqgg vl Qrwgf@fj (fulﬂﬁg efrr ?ackt Qﬁ@ac@egﬁﬁ’(ﬂng and
cannot be pr acti cal used as a net hi nni ng a
corh@ysmewi longpottor thafvesfer Bungrangh @fsupﬂmt IAnoerrhng)mo ﬂhe method, a

rese i nvention provides a |ayered bod
walSESE P Ot Hogh BURY ERcPt JH B oMb o gove-described
mcMRANBoREv, iRl tﬁin”@afe@)é%no@ GRMBpdralcl Fron €M Qpport without breaking
adhesive), and the joining |ayer can be easily peel ed

theogffef a@ﬁherﬁéor@uﬁs& mgthed apnment bgriraadicaldy uSideaspy msibnd of shinning a
Selnvglkhgqmgégther provi des a nethod for manufacturing

T ayered body, and a nethod for nmanufacturing a

thin substrate using the | ayered body. In sone
Supied§1 6fable taveadioient s, the thin substrate may

COMR, L g?esgntsiﬁ{;@ncf i8R %P&\H&’Js a}"ﬁ%&%d BB@% NenRIRdh é too%eh%round is

t he present 1 nvention, ere y I'S prov
ﬁxhcayse reeslippbadyy mesups iof ianjgindng ldyst (@inq;rismgbaa C@ﬂ'ed wraltiem@e) and the

joining |layer (conprisin cur ed hesi ve) 20
JOI&I&&H&W G Re seé? oaelsd rogf Er% the S@bsafam i te grinding. The present

1nv%ﬁ9619?d?§1%ﬂ§1‘ovﬁfé§‘!%éh&ﬂfo‘r %’a%fa%ﬁﬁ’ﬁ?thf [e)6red. b'ole halnd § rnethod for

absor bi ng agent and eat deconpo e'resin)
mahirfglturing artBimi substrage supgpthetlaycroaf basty. b somi prgfenhé ernbodlrnents the

te surface that osite that in contact
i SR R R R S e By BT R et oy con ba
| 11 @bt @HbddMMEMAT thdreldnd Mvehiid) e Myckddebdyay fovided, the layered
deconpose the photothernmal conversion layér and to

bO@befwnm%ng neubstrpistte de grawmd; @ Frening ddyer {qommsivingtd %gedz&iheswe) in

por.t ayered hod bstrate oun
cons[agt 1th sald sp\t:){%hafe Lnes ro(ygﬁ i)hotso{ehﬁgrp% co&w}crsmng]taﬁer cornprlsmg a

hgﬁtuﬁm;@fﬂmg\fagm Uind br Bedti degorhipesablebstinpted Aligkt feghnfioing support.
nanufacturlga)the above-descri bed | ayered body is also
Afb&f guindiag thg strﬁtgtsmfacec lfsl@ipﬁﬁteptlhgj yncﬁog}bac‘awnh the joining layer,

thepﬁgérga '15‘889%? BOIYLdifQ Qhﬂoﬁ%ﬁg Iﬂ thah ohtéﬁ% ﬂ@@ﬂc}a{i J&gné)ose the

I'ng a curab Sive
phcbtetl@rrmlnobmerstam talper pﬁrbt@tshlmrmlthaaubmwe asd oie lighte transmitting
oi ni.ng. th strate to be ground, and t

su de Hbps Vere rRAdY s {thsn Sybsira grsyn%%r?svew Rl hiflgpssg can be

sqﬁﬁﬂ&ﬁﬁ&ﬁth@Bﬂ@Bm%@ﬁHﬁ?&egﬁﬁé%Mgﬁmmﬁﬁé'ng the adhesive
forma joining and therefore forma layered body.

The Apinethotl hermaiufadmirey the eboveadaserilprgylayzeed body is also provided, the
method comprising providing a photothermal conversion layer on a light transmitting
support, applying a curable adhesive to a substrate to be ground or to the photothermal
conversion layer, joining the substrate to be ground and the photothermal conversion layer
by means of the curable adhesive, under reduced pressure, curing the adhesive to form a

joining and therefore form a layered body. The photothermal conversion layer may be

2
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-2 WD 2008/ 008931 PCT/ US2007/ 073424 provi ded by

provi di ng a phot ot hernmal conversion | ayer precursor
w@eoBaisBng a |ight absorbing agent and a heaPCT/US2007/073424

deconposabl e resin solution, or a nonomer or oligoner

as a precursor material of a heat deconposabl e resin;

and drying to solidify or cure the photothermal )
Pravitpde by imavidiger phoiethersmd qoaversiom Byghotostmer gaptaining a light

IS I | i ansmitli

o e e BB getle rp o LB ffih P omer a5 o
prdcudns mhdtérial gofS i fpar tdetdmmsabic tieein; jaod ndrpmgl @y eslidify or cure the

(conprising a cured adhesive). under reduced pressure,
phejSITRY CORHCTAIOR 2y GIECHRION A8 oM arnboiothayaat enversip layer on the
hgﬁﬁgﬂ%ggmh§§%ﬂgﬂ;he | ayered body, so that a |evel

surface an be fornmed and the substrate can nmaintain

t he Bgyemmesthe efibstratectk he psowatdtand thye ligltitragsmitGng suppbitithrough the

. .anot.her enbodi.nent of .t resent inyention, a method

Joif bR REETCRRPUFRG: ored HDERH): Witk et 6ot vy, BHgS and dus

coh@Miafl6Hl ard Hevimd N RImCRMRMShiide MeaR@rtdBodyN8o AP VEevel surface
descri bed layered body, grinding the substrate to a

caigessformdd eid hkrsebyratd eanaodinteimige crennesiditibickmassrafter grinding.

conver.sion. | ayer. thro the light transm tii .
cup By B XistEh A RE otk P BB L panutuctring

redudy® thididss Rebet (O pfsRRdatie: nehalubshpidie fprérihpethe above-
ight 15 transmtting support after grinding, and

|
dogsebed yarss bpdy-nemylingyfbs spbesieia e as derired abickapsejirradiating the
g l o rou
oo 5P B SHAAL AL @b e
ph@oticanabbynvatsion dayck essl, thoaeby pr ebgarabl e 2&ubstrate frewshe light
a. t d aft. inding, th t o
tra BB SHPH GHHY REM SRS 10 i OuapD SOG OB e substrate afir

e

unodif less? Prefarabiy tShains obkky, atere pifereblyDSgom ioptasgronaf support and after
Drawings Fig.. 1 i ross-sectional view show

S a g.a
grlp%}lg,rtgg swyt 16§eﬁaﬁaéecb?rg : ¢ S'FW@W_NSH]I& exppqwég jco ¥ 1a1dlﬁla energy, so
thag *i?hé"fo?niﬁ% IR $ERLIn A3 WeCWDsE RO WiRg efndiAg %Hfé}bgd&%&;l} Beled off

evice uSefu In the present 1 nvention.
from thawstbsédatecr oss- secti onal vi ew of a grindi ng device
useful in the nmethod of the present invention. Figs.
and 4e are draw ngs show ng the

4 4a'. . . 4D c, .4d
Br?‘?? §°r<5'?‘t"’s"e?)fa¢'éﬂwlﬂ§sthe support and peeling the
j oi Hisad 1§ ayess-sEitignalyi¢ve skowing gdayseask hogyaif the prescof ingention.

lt ﬁ)e/ %F eg2ea? & dd>e/ %‘g n%ilrl)e( irc?oga-g%elctvtliogl% \ﬁ'{:‘\lgsg !s'ho%vé}rrllg ekl) %acuusu%gadh?ésmh Yevice useful
in the present invention.

Fig. 3 is a partial cross-sectional view of a grinding device useful in the method of
the present invention.

Figs. 4a, 4a’, 4b, 4c, 4d, and 4¢ are drawings showing the steps of separating the
support and peeling the joining layer.

Fig. 5 is a cross-sectional view of a layered body fixing device which can be used

in the laser beam irradiation step.

Figs. 6a, 6b, 6¢, 6d, 6¢, and 6f are perspective views of a laser irradiation device.
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Figs. 6a, 6b, 6c, 6d, 6e, and 6f are perspective views

of a laser irradiation device. -3 WO 2008/008931
wERQDBERB07/ 073424 Figs. 7a and 7b are schenapCTUS108W673424

of a pick-up used in the operation of separating

waf er and support. Fig. 8 is a schematic view show ng

how the joining |layer is peeled fromthe wafer.

Det &igsed ok By arpsehismage vidvs afiel-noHsS ke ongyasioaf separating

es a curabl e adhesive joining |ayer for
WQEQQXdeﬁ}#g substrate to be ground to a support. In

t he Figayes edcheadyic Lieof sHomdng Aow shesjobsig ayer iR ptdedfom the wafer.
ground, a joining layer 3 (conprising a cured

adE§§$veé,,a p t hernal conversion |ayer 4 and a
Degg} gsegpypn o VeRYiN o| enent s conprising the
| ay dhe thylsodybodfy ft:atterep regmblc idhesnt joomng aheryer fergeinirgettic substrate

to b0 afidiRis Sbiolr Baisrgbbogie ! S e 10a F¥§iate 2ctade eround. o

JOlﬁM@ﬂE}'f&tﬁ (Joﬁlprﬁﬁlgga[ eued adfedits, §?b|ﬁ9@fﬂerﬁ1@lr &498rsddon layer 4 and a
phot ot her mal conversi on | ayer. ter the separation of

suppeet & atesthoame The alqnheemsm@mrsmgoshe tlﬁwrﬁjeb@?p@fsﬁh@ ipsesentf invention

hqt.ot he version |ayer, a substrate having
aﬁzfﬁmﬁﬁﬁnlﬁﬁmﬁr gaﬁ%ﬁbwéon i s obtained. Therefore, the

j oi MhBgoihgehydrs cord%@mg:\b lcMre@agihbsives epasaat e fixim@ntht Rebstrate to
substrate, such as by peeling. Thus, the joining |ayer
be gpunddo A spRedithieush p GReOMCANYHCoaNgisgh leers Afet the separation of

thesslﬂlgsc‘t}a{t b £ ﬁf‘oﬁgypﬂl%r(fecytﬁ{)osllt?% S EH n‘g@lgrnqaﬁ rcmlé;e%rsmn layer, a

separa Ion substra one e
su‘ttshetel hareing |t105n joihing laghrethictoen | ioi abitaiged. dffercfomn thagbinthg layer is
r such_as an acryl ate,

urable olig re ...
desgﬁé $3s msrslgﬁratf:@ ?r%ék Hieptubstrage.cueh g &y lt%cﬂx‘j:p,aqhgdommg layer
ham{ é(&lfé&%@ Isf%&?gt@ﬁ Sén‘éﬁ e am%%gtyaﬁe t@ﬂh@lsﬁgpd@y&no&%ﬂough to

al so i nclude a p ot |n|t|ator and | 'uent
pmthsmaampnéquﬂmmubmmmﬁ enbodi nent s of the |nvent|on,

t he, adhesiv 0|n| er. can in¢lude .a.curable )

i 1 3E Sahg S Ce aBY Shiolnde R RSO Bt can include a
cuﬂagrégoﬁgcrrﬁérdw&bai 'aBYa&?I tedl®? MRS Ype P&y f¥¥ @RamplaNEEcurable

of tenperature, humd and environnmental conditions,

meglragrydated melwg@dle@ﬁfaéib@wfel yrhet aslhpgivel jeihmg) layer ean blé@lynclude a

photfaﬁltltli]a%orl IhF néilluent Iﬂltgrﬁl g:? glg(lftﬁern% Ste)os(%lglggtsulrf]tg? uaventlon the

adRd¥ivaeinitigSbydr € ah h@htde@tﬂuﬁd@il@mﬁ@ﬂiﬁ&a}dh@ve Wth respect
to t he curabl e nmet hacryl at ed polybutadlene adhesi ve
nb&drabihedipsives kan jrsp e doneatpen  durddrlityandpprs, useful over a wide

rar%O é% S&%tﬁ{%e h&uﬁ% a%ﬁ%n@ﬁoﬁnggﬂ Relion %Sa%é:cg? 2’9 Ysed effectively

Vi ng poor esl on
to fbadks the lpyasd boeLy afi dleomhemolﬁahe sorat smbodlaieyby tladewealde adhesives

magg{%é)gg E[?aaﬁ‘g% e r;Sllilllc udlng 8%?5%12 %ghtpcrulrar{)?e a(ﬁleswes

With respect to the curable methacrylated polybutadiene adhesive embodiment of
the joining layer, for example, polybutadiene (PBD) can be a non-polar, soft, low modulus
polymer having poor adhesion to metals, glass, plastics and other materials.
Polybutadiene can be generally unsuited as a coating, primer or adhesion-enhancing
additive for rubber and plastic formulations. However, polymers such as polybutadiene
having number average molecular weights higher than about 2,000 g/mol can be desirable

for use in adhesives and coatings since their relatively high number average molecular

4-
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However, polynmers such as pol ybutadi ene havi ng nunber
war@saes3nol ecul ar wei ghts hi gher than about 2PQD0S2007/073424

g/ mol can be desirable for use in adhesives and

coatings since their relatively high nunber average

mol ecul ar -4 WD 2008/ 008931 PCT/ US2007/ 073424 wei ght
woyghti Mpulderesiplf inf lgsy taigkagn andngis wifermwrepertifsfuppmeuring than other

e r a r S

ma?%fé’?s ﬁéwl r%éo&xpeg\?lélrﬁg)efe Qgr%%%: ogetrcnl\%fe We%ttse vézvlﬁie thQ$§ éfll&r backbone
wopll yike rprbadk etier chmmlcai aidsmomtmlréﬁstbﬁctd; aetong@heith cahsticity and

and. npi sture resistance, ng with elasticity and
CORBFHPAN Y BY i1} FYIMER- %iﬁyn%r (f%rade materials. 5 The

uncyfed,pgly g?lryhférlﬁ eSdi o6 sio? @§m@fenﬁ)98ﬁ‘nents of this jnvention

enbodi nent s his 1nvention are polynmer chains nmade
areyp |l yrhersahgme miasle awif segnodngs lypomey thk gbmarahfbanuld0 -

wher ei n AAN denotes a section of the polyneric

backbone which can be saturated or unsaturated and

may contain one or |nore nenbers selected fromthe

grodp consifsting of anhydride, am de, ether, ester,

aryly and cyclic groups; - wherein the arrows denote

that the pendant groups may be attached to the

backbone at -any point, and that varying quantities of

t he pendant groups may be present in each of the 15

sections of each mplecule of the polymeric resin; -

wher ei'n Z can be a hydr ocar byl whi ch does not

substantially interfere with crosslinking or

stability of the conposition, and where a can be 0 or

- whe®fin 2V ASRGEER Re&lonCaNthE oRy rBdrRUPacRBYAN@hRh can be saturated or

conbi nati on of chem cally bound carboxyl and ester
unyptireter @sd Mayctondin gnfegt word nkmbatsi selecied fuge thsi grogp cemsisting of

ubst.i.t ute and 20 - wherein R2

anl@'dr%ﬁeanélda’retgbeﬁ ?\%456\71 nréﬁ 'H Cgﬁlo %um%lpdn of chemically
- vyl tieadRoxy lended gt &%. penEXAROES iy R altibbd @@ the Backbone at

11 YZRI HOC 25 or -5 V‘D 2008/ 008931 PCT/ US2007/ 073424
any pmng'and tibypieying guantitics of the pendant groups may be present in each of the

sections of each molecule of the polymeric resin;

- wherein Z can be a hydrocarbyl which does not substantially interfere with crosslinking
or stability of the composition, and where a can be 0 or 1 or 2;

- wherein R1 can be a group having a combination of chemically bound carboxyl and ester
moieties (including ester-like moieties wherein O can be substituted with S, N or P); and

- wherein R2 can be a group having a combination of chemically bound carboxyl moieties.

Examples of R1 include:

PRI TN < SN DR N
?‘K‘\::‘.\.-“\A. {\H*\{n?ﬁ:\’\,\«s\"u

or
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XCr <......... D 4 ; COYR, where R can be an
unsat urati on- contalnlng nmoi ety froman acrylic,
woredoR@esdyl ic, allylic or vinyl ether conpoundPCHOS2007/073424
where R' can be a non-nucl eophilic substituent ; where
Y can 10 be -O -N,-S or P ; and where n can be an
integer fromO to 25. For exanple, n can be an
integer froml1l to 5. Also, for exanple, R' can be H
and n can be 1. Non-nucl eophilijc substituents
i nebude, Pt Slare- WOt TNEEY t9, H S, alkyl, aryl,
al koxy, an1do ester, ether, tlert-am no, and carboxy.
15 R “contaihs a reactive unsatluration such as
acryl ate, nethacrylate, allyl or vinyl ether, for
exanple, a (neth) acrylate noiety, and al so, for
exanpl e, an alkyl (neth) acrylic ester npoiety (for
Or exanpl e, - OCH2CH20OC (0) C (CH3)=CH2). An exanple of a
Rl group can be: 20 For exanple, R2 can be: -6 WO
2008/ 008931 PCT/ US2007/073424 or 5 or 10 where R
can_be a non- nuglgopg I#c ubstituent ; where n can be
an"Frteger, FFOM O T o 2s or exanple, n can be an
i nteger fram1 to 5. Also for exanple, R'is Hand n
can be 1. 15 An exanple of Ja R2 group can be: The
pol yneri c backbone, for exanple, can include a
pol ybut adi ene. 20 A group having a conbi nati on of
whehegi &ﬁlﬂeﬁn%gﬁgraﬁ@ﬁ Rex nlﬂ‘g)ﬁlﬁfekeﬁoﬁ%na%&lﬁahletﬁahﬁlhc allylic or
group has 2 carboxyl noieties mbi nat’i on of
vinyh eﬂnﬁtabrhpomdum:d wheodXydanzied: egteuclcopbilstsubstitnednsvhere Y can

be _t_ﬂa}&h_got réfxgﬁ%‘e nac%g t\%n%%@g?rog g)itonSn lpe &5&1%[%”5 can be an
int&et. /ﬁtéﬁz(l)qa 1507 3485+ forl MBS tReY candbd Hen@m @nhigy 1.5 Wel-nucleophilic

her et o- aton1conta|n|ng noi eties (includin

substifircaisninplgde, it etd eef)limisd toe H,ls?e@lklyh ?mfla@gmesy, agider ester, ether,

T Iength of the backbone pol yner chains
tmﬁ%@ﬁbégiizgp ted as desired. For

R' contains a reactive unsaturation such as acrylate, methacrylate, allyl or vinyl ether, for
example, a (meth) acrylate moiety, and also, for example, an alkyl (meth) acrylic ester

moiety (for example,-OCH,CH,OC (O) C (CH3)=CH,).
An example of a R1 group can be:

£)
i

O U OOHSHOSENCICHCM,

For example, R2 can be:
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exanpl e, the nunber average nol ecul ar wei ght of the
conposition can be high enough to 5 ensure |ow

w@hoosibsage at curing along with sufficient fler¢biUbionyo73424

or

or

of the cured resins as needed for adhesion properties,
but not as high as to limt the ability of polyner

nmol ecules to fill the pores and cavities of the
substrate surface for an optinmal interaction. An
exenpl ary nunber average | ecul ar wei ght range can be

betseen. about. 4y-000._angy; 300, 000 g/ ol , or for

exanpl e, i bet ween about 2, 000 and 100, 000 g/ nol as
determ ned by 10 gel perneation chromatography (GPC)
or any other analytical nethod. For exanple, Z can be
H, alkyl, vinyl or alkyl vinyl, providing double bonds
which contribute to the crosslinking of the
conposition ; however, Z may be any substituent which
can be not so bulky as to interfere with crosslinking
and whi ch does not nmake the conposition unstable, i.
e., does not provide so many .doubl e bonds that
cresslinking,15 egcurs..spent gneously or results in a
cured comnposition nore brittlle than desired. Adjusting
crosslink density by adjustirlg avail able sites can be
wel | known to the art and Z rfay be optinized for
conpositions of any desired properties by those
skilled in the art. For exanple, the conposition
contains a sufficient concentration of acryl ate groups
Wi th reactive unsaturation to provide fast curing and
to add crosslinking density to the 20 cured product
for strength and resistance to solvents, chem cals and
water,but--Ras8Qy hi-ghvx@s tlo pronote spontaneous
crosslinkisng or provide a |cured conposition that can
be noree brittle than desifred, for exanple, between
about 2 to about 20 acrylate groups or unsaturated
noi eti es are present per backbone polynmer chain. The
nmet hods of maki ng sone enbodi nents of this invention

wheRRT tSEDLE & a6h n0eledphild stRLMRES | ¥h&deKRANR dhavitddsr from 0 to 25.

di carboxylic acid anhydri de and/ or pendant carbox

Foyexsgpde, ndaphewadetegadimol tohe Adjo. fscsamnlsaliis &t el n canbe 1.

conpounds having a reactive substituent containing a
| abi | e hydrogen, such as-OH,-NH, or-SH group or a

Anphrasphosfals? genpewnde: t o produce a conmpound havi ng

secondary and primary dibasic acid carboxyl
functionalities and unsaturated hal f-ester carboxyl
functionalitives of diffjerent strength. If 30 an
anhydri de carp be used, [for exanple, it can be succinic
anhydri dex Priiéiry carboxyl functionality can be that
of a QLstLcﬁacid havi g hi gher acid strength than

t he oﬁﬁeryéecondary carjpoxyl functionality of the sane
acid nol ecule. Both -8 WD 2008/008931

PCT/ US2007/ 073424 primary and secondary car boxyl
functionalities result fromthe reaction of

di canboxylyreric backbone, for example, can include a polybutadiene.

A group having a combination of chemically bound carboxyl moieties means that

the group has 2 carboxyl moieties. A combination of chemically bound carboxyl and ester

moieties means that both carboxyl and ester moieties can be present in the same group.
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acid anhydride with water. Half-ester carboxyl
functionalities of different strength result fromthe

w0 e@8nis9s1 of di carboxylic acid anhydri de gr oupRCTHS1907/073424
one or nore unsaturated conpounds having a reactive
substituent containing a |abile hydrogen. For exanple,
the 5 unsaturated conpound having a reactive

Thigyeséeri amedetor bhar sueh h@re@ e qoatayiag Hipaetics Amchingalr containing
|
mo%&L&ﬁEib@P#ﬁﬁh@?aﬁéﬁ at e&g{ﬁgxggpnpgm tion can be

rrad@heflemgtlem“nqhb daacbbbﬂeelaﬂymmg chainfin@iycbanblgced de dfsired. For
pol ybut adi ne with a cryl.ate-or nethacryl ate
GX%BIP\‘F o PO AYSERTATO ARt 81 VaiAl of TR FPMBRYEAN G b high cnough to
ensgl'r%’@n%izgs)hﬁgk cOdt &urin %yﬁbﬁff wﬁﬂlhéﬁﬁﬁbféﬁt fB&bil %‘? tﬁ@ 'Hnae'dnl%sms as

late functionality. The anoun type
neied 6ér asthediox propgrtissisit poesdngh asntotlhmt dwqbdﬂytmf pn]s'mrmynolecules

el ected t d d ty t
to HFl W A6 A &S, SryF ety B Rbinhditracon. An
Iﬂ}ﬁﬁgﬁﬁ}njﬁ'& &‘\se@ ﬁl@[ecﬁPé@'Wélght g YR beRb&ALEY labddk00000 and
and cacryl O manuf act ur ed bé Sar t oner Conpany,
(2

30@0%g/molp@mﬁq>sykmrzabetw abaut éﬁﬂ nd/éOQ/OO(bgh@i as determined by
o e%r&ﬁl ted t§ iN { )enes can, anal %‘15 These

g pnrlinu di et haer é ot aln?law d poYtycb fng ghe resins
conpes&tngie, Melinficad, alkﬁshﬁyll dri aiely] Mgl floaaing et BidibeAgs which
diols. These are avail abl e under the tradename CN301

conffifute ARAHE cresplinking oF thareempesiaiy eHOWGVesast @A be any substituent

TR p X s PRI, B RERNEL 55,00 B ke e
commpoditien unstait, or., dmdsencmaprbalde Woainenly plolilylb uicads eive @asslinking

I ncl ud nb th | at
ootaFoHRATIRTY PSR o281 CATRANHEH FIrs DR &hen devired. Adjusing

crdgﬁhﬁka&ern)(ﬂtf%? Qdﬁlgdlﬂéjy\;ﬂ%.’)ﬁ%es Ezﬁ?bé QieNikdGwha¥ She &@%nd Z may be
al so include, " for exanple, photoinitiators. The

optanfred |fmmopmomtlngs dlangrdesiagd pmpd:rudseb}athpkmﬂ@hleﬁ ithg at.,
for . exa in an rmunt bet we e range,.of bot

0. ST RO Sy B G T T SABRBRIL ¥ Brge eroups

withneh&tele §e®eativn 0 hrasidt Tt Lb'urlflg ran@ROta@8 WrbdRBnking density to the
free-radically ﬁol yfuncti onal (met h) acryl at es.

cuted engslugt ﬁorrstr@ltlgt Bhd reptseanse ito goluerss, tyén@mah addviters but no so high
as gq éﬁé%%%}sé%jﬁt %%8 &%sshﬁk%ﬁ%rgﬁga%{%g%ﬂ%e%l J&mposmon that can be more

en20|n enzoi n,

briétlep fianbesszgl b &z exdhple, be&mem a&)bhelZS (5 4bbuta g0 besRlide groups or
di met hyI ketal (e.g., "IRGACURE 651" from C ba

unsgfaaicd m%}etle@aéqwré%ﬂngpem@ﬁktgﬂn@\nﬁlyrwrv 3in. penzoi n net hyl
et hgfe RENZR r}jﬁ&l!ﬁ%[% 63‘&9 EhboRBIRAR! &F 1SQH{7éﬂtlonect0Hﬁ‘)§rl’se reacting a

acetophenone a rivatives SUC
po]’é’mfeyld rhaxlbade rhavimgl| ditarpdveriy | acid prhydado aﬁd/af)péteiagt carboxyl groups
" DAROCUR ]’L173 from G ba S eC| aI t cal s%
with WﬂTF 61*19&1; AN5h&k frore ml;}éews} éo gavmgl @Uﬁg substituent

coﬁlt%mgf 4 &Bll@h?&é&? GLél hyosha, C(ﬁfl S I‘C%l o BtdWioshhdréas compound
nethylthlo)pheny 1-2-(4- nnrphollnyl)-l-propanone
to (produce "d ROAGURED 90FVing r s¢no@lda and primary dibasic acid carboxyl

functionalities and unsaturated half-ester carboxyl functionalities of different strength. If
an anhydride can be used, for example, it can be succinic anhydride.
Primary carboxyl functionality can be that of a dibasic acid having higher acid

strength than the other secondary carboxyl functionality of the same acid molecule. Both

-8-



10

15

20

25

30

WO 2008/ 008931 PCT/ US2007/ 073424 Specialty
Chem cal s);

wQ2men0a8pBt 2- (di met hyl am no) - 1- [ 4- (4- nor phol i nyPQPO82091/973424
-1- butanone (e.g., "I RGACURE 369" from Ci ba Specialty
Chem cals). Other useful photoinitiators include, for
exanple, pivaloin ethyl ether, anisoin ethyl ether

PrigW¥eh pua(h gq:qqgﬁqg*g C(aébog(yl ﬁg},@{;lﬁp@dﬁ@ﬁ Aoty from the reaction of dicarboxylic

n
sl S SR antt-eer AL FARALMAR LA e srgnath reul
froheﬂmafeahremquf deadpxylitahadeinhydridd gmmpesmhb@mzmphﬁm nasaturated

cmglgglplgits glgltg:ﬂvqaﬁ%t\éVgiﬁﬁpéﬁgéﬂ gggﬂa{ln\zﬁg g?abale y%iyolgfeng%{rn example, the

un. %ﬁﬁ@ﬁ%m% (PMQJl %r}EQ&iIIV@ Ry tﬁﬁ!le)n’[ contalmn a labile hydrogen can be
PI eny |

Is[2,6-drfl uoro- 1H pyrrol - titanrum
an (aerygpte of @@haiad@t% fof eeamlich2- hyﬁimyethymtlﬁcarhtealﬁ])e composition

Ca%%ﬁr%ﬁiﬁwéji’h??%‘%{”? o éﬁgg @% %@l%ﬁgh&%de of polybutadiene with an

acr?la% @ﬁﬂlkﬂhﬂ%lﬂé &ﬁﬁalﬁlﬁ Qompoﬁmﬁnaz(ﬁ@lf esteff GRS acid or a
8 and "DAROCUR 4265").

cycl@cpat@adm@e thta‘n@lsw nomtalats er(nicth) ystdate rfumuahts Tha rﬁgmqmgt and type
of SR ArebBs DRI GHabafioh il P atEr i pvide o dosied

adiRRDBlePirdfcityad e contpsitiohni ng | ayer can al so incl ude,
for exanple, reactive diluents, The adhe5| ve j oi ni n
| ay Spmeamethisenipied polbutagicnss thp can e aaed i e ampg%t include

RiGo o s e TRt o8 e Sl BpCS HRANA ol Fxcon

Pemisybasial YSnd/ Aitelmhyselp,abthep m@qﬂllﬁﬂct'yleted qfolylhﬁachmwdcan be used.
Thgsr%g'fq% L %11[1' 2}) lﬁgﬁgof}.ﬂy&! B&upggggggﬁé\ﬁse c%lrnlp%seggit of modified,
estéﬁ@&f‘ﬁﬁﬁ& ?B@Bﬁtafﬁ%ﬁ@ tfolsS 'fl?es& arc FLIWIE ﬁﬁd@g |t15/é:t%dename CN301 and

ryl at e hexanedi ol di (nmeth)acrylate
CN&OBem‘n@/ |Cé‘ffé)7g imyepofactir¢drby Saatomel om0y, Exton, Pennsylvania, USA.

et WHicR B R RO apbPEigleR {7 Sid nodfenty pp nvention
theVinBhhcr§taRQ polydiitiibncesdneinglude athumbét BY ImcAeRbya4t8)oro@iber chain
styrenic mononers (e.g., styrene). Alternatively,
fropg th)ut?eéq)é@mt% the curable sili cone adhesi ve
Zgﬁgrg a@rcg Hﬁg 90 thte I'h?ethic efeagao gﬁ)ﬁ(lga}si eéle’SI Fﬁ&%{@' la%ﬁ%tecléﬁ 611650 include,

for2&xaf@lce @h@@lﬁltﬁzﬁﬁi\sa mm&h@ﬁ% jcﬁhﬁlng ugyeblcen sridludeanghotoinitiator, for
adhesi ve, an addition-curable (or h(ydr osilylation
exanplaning) WIqung Bt el Hedrias, ofabppigd S oartid ehpUtciifody weight. Useful

phgtghfétgaﬁgrg %%Ekfeéﬂs?‘see er@vnhs uSl dﬁ)g?ﬁot%% ﬁeesfaldicgf(y Bolyfunctional

e silicone a Ives C
(mbthpegritlgesm Eth;ﬂﬂyl phoyoiaittons endhsdef biénzoine nnch ited dbervatdwegesuch as
rature,

f te d| ty and enviro nt al
alpga THeRtRY ‘Eﬁgomana péla ﬁ@@amef P’é’h&lﬁ .aﬂgﬁﬁn%n batiRhachgzylbenzoin;
behAKELRE s ROAY asifent ﬁlrhé’tﬂﬁrﬂe'ta@ le. % | PREOARURE IO Y BNaSSpecialty

the curable silicones nay ot ocurabl e silicones,
Chiemgdalsd iTagytdwnandy . )yb@ubinernbnhghtthctu batrogn sthy] etberedendomn n-butyl
ether acetogl?enohengnn s detrlrlf%tlxgeusrs% & 2 hlyldl%9(992 f- -p‘ﬁenyl I-propanone
(e.g., "DAROCUR 1173" from Ciba Specialty Chemicals) and 1-hydroxycyclohexyl
phenyl ketone (e.g., "IRGACURE 184" from Ciba Specialty Chemicals); 2-methyl-1-[4-

(methylthio)phenyl]-2-(4-morpholinyl)-1-propanone (e.g., "IRGACURE 907" from Ciba

9.
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conprise a reinforcing agent such as a silica, quartz,
and/or M) resin, which reinforces -10 WO 2008/ 008931
weERQNBERB07/ 073424 the cured silicone. Such aPCT/US2007/073424
rei nforcing agent nmay be added in anmobunts up to 75
wt. % of the curable silicone conposition. General
references re arding%@urable S|I|coneSEpIyners i ncl ud

Spegigliy o khsmicalncy c Ropseayla2-sHmpdiyiamdno) {%fﬁc@oamhnyl)phenyl] 1-

but%@%e”(%%‘”ﬁ‘ﬁ@A%f&@%é"ztg@h%i S eptlty e%g:é‘d\"/i@e Pub., 5

Or g@mhmeﬁmfdll fghotdiritia®ts yncltd, féieeiefrmﬂy, Wibloimsdyl cWadr, anisoin
pter 9.3, F. O Stark, J. R Falen% r ]Q. P. .
ot g‘ﬁ ST, ppanthguisenes  fe2ganaRhautgne. Ne g -siBy knthizggnone,  1-
d I nd um f
chl§lrdahﬂ19£k§§nrcﬁlgt | 02 ¥§%&%ﬁt&éﬁﬁﬁ%ﬁé % é;}ﬁaentei}%}%h{h?eﬂiumone or
bedangegquindhich elnalﬁlethybﬂazhilﬁs; dhnzoph@8Be Bid ok aderivatives, iodonium

salfy ok iy sty QUSSR prirleeasin s by e a8 naBsgen-1-¥D-
bisfFi 6-diflior®383 H-pyrrdNaL i 1) niyB8tathem @ g Veictei7gupt96Gom Ciba

he curabl e silicone adhesive can an addition-cure or

Sptﬁy@ltyo sChcyma@th n helomeethyiliniteahvazengs h 6sg.v ed-doorpemethpigitsgbenzene),

cal unsaturated (, n r o "

mcFhay Do Shthg PR B Bna RANCERIE a0l poTbGecURE 180"

”IHG’AICU(H@E f&p0ct ARG AROCE R 14263«'9 NGy padall§ Nkl Ini€%io@ Aided in amounts
ent (e.g osilylation catalyst. The

d
fangiﬂ}% fend- ]bt@slé)(ypd!f#ﬁ’@g%%@ 31/0 | 5 byt¥jghéni cal |y unsat ur at ed
?%sl%défrl it g/)llateﬁ] gglggﬁt Wﬁleh% d 9h%oe1nlr‘)urate%rethe JOlPlng layer

caIt hlso enmiiﬁdeofort eh@n}ptd yeaetivé dauentsalhe adiebsore memgelrayer can include,
al on r chain. Preferably the et eni c

for, H%llﬁ’ é{}g dglggntépém\ﬁrﬂ%nt gptvyﬁeg H]éq, range IQ (Put 10%1) azd about

[ |
g e N e

praprcicsr ofMer estied wmmsltmnngExahip@sybf omt;&lﬁH rémmsft:l dhahts include
. 20 Th |yl at
iy PR ng PRTSHCabth (B PRI Ex TEROm By for sV ISHE glycol

di(ARtBhcretcal Méianecﬁbll R mcyaGFatey &eﬂg@é& E%IS,&M di(meth)acrylate

catal¥st cont ai ni ng, for exanple,
tripefly ko mnpaél@r@(ﬂmgﬁhl)a%xdw@stn@éorg/ enehgzlmqisdll(lyﬁtaiacaﬁat@); radyl cthers

(e%h%bﬁ?&%ﬁ SUis ngfe% aer%é ?g]n ? &gtte;ba[nkae tﬁr{aerﬁﬁl Igog(j;mers (e.g.,
styégaglensat i on- 25 cured silicones. Unlike
condensation-cured silicones, addition-cured

si | AdsHwgvely, yith Ww‘r%é@ Ithe rrable- eilipens adhepivefarbodipgent of the
301{1'19% lagé}d Ieepéﬁh?s@t bl hat gls'%rll nE(ﬁh YR LALGHR QﬂEét{égadheswe

ch siTicones ron1 ondensatlon cure
sclsdtbd cfroms ai reohdraisatidme duya.’hi@ssﬂlgdnat ladimesiveur &d addition- curable (or

 GERRTSh bt S S R g B Bt o o e, o
catld?l?{cfi%ﬁﬁbllgﬁﬁgco&om%@t CafHiAisNiBFe taRe@esBIE pRIVi& Gong-term
durability and are useful over a wide range of temperature, humidity and environmental
conditions, and can be used effectively to bond the layered body of the invention. In some
embodiments, the curable silicones may be photocurable silicones, including UV and

visible light curable silicones. In some embodiments, the curable silicone may further

comprise a reinforcing agent such as a silica, quartz, and/or MQ resin, which reinforces

-10-
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30 and 3) a hydrosilylation catal yst such as a
pl ati num catal yst. By "polyethylenically unsaturated"
WO 2oos®0s¥8ANt a conmpound or conponent havi ng a PCT/US1001/§73424
of ethylenically unsaturated groups, such as a
plurality of vinyl groups and (neth)acryl oyl groups.
The -11 WD 2008/ 008931 PCT/ US2007/ 073424
theequrgd Bhsangl Pychisiforicieegenisapae addgdtimamapntpup teipavt.%o of the
pendent. In sone enbodinments, the
ng?¥5?§ﬁé§%§§ﬂﬁggg{both Si -H bonds and vinyl groups. A
par Geaedahrrkferqncef &ég‘&dingddtrhble nsikictme dpslymiesonelude Kirk-Othmer
formed. by reacti mul tiply- .ethyl enical]
EHM%ﬁegtaa?fe%olamsh gC%‘fﬂ A ERgnesGEndpadiian 3% MNilielnigrigience Pub.,
19§9’);)Voﬁﬁn ‘EPS %9%'3 h@%&?ﬁs&@@r n%h{%%ll%c tHbhisBY ! Bt Beoffrey
of S|H per nD cu herei nafter
Wilkins\:gmné’le% dpoipyes i 9. thar@ StarkTHi K. fekaotéror. il Wyiphtc apl §29-330,
facilijate

PergR oD i e OO g OB RS Ak s Comppasitg for Practical

Us€ ORBRSdtionO8n & RBFPER! APFORANEY, CRMPIaRINg Waelbr-Chi¥hd:NMunich,
together) t he polyethylen|cally unsat ur at ed

198 galuspud Balynoxatie). Glateon PoengicadisghydebpolgsiiBxahd, 1993 and

Chf:}i;]nstré/ n_shl?l,e ﬁr%oﬁog&y % 190@1%% aNXI?]{\éerp rge(?heermalg n%emhelm 1%60
pri Qhe ktQrabkesilidode a@XANR! @n aﬁaikiﬂltloﬁ-curdf@tyhﬁi@d%ﬁ@lalﬂtoh I&ﬁre silicone
vi nyl - cont.ai ni ng orqenopoly5|loxane and the catal yst

adRgsivice coRprising: a yieail i ﬁmtsﬁgrate (e.g. alkenyl or (mecth)acryloyl)
Q n

fu&Elgf?%P %%%%gﬁ)%%% gbfgr ggn% Fl)l ySI Ft[‘n)%:gﬁ@l of srﬁ-lglrl](gighor chain extending

ageﬁmb(:ﬁcg NEdil), thé < oylostiytasionr eatplystyi Tied silitonaebgsar polymer has

th . 5 dj ent .g.,
ethg éﬂa {étmﬁ?ﬁt?ag?c{ 3'?)51 ¥ 12181/ mhg%{ {shigher éﬁ?"gy]r dietipagiyloyl. etc)
grdﬂgWh@éﬁmQﬁB@ Btéseﬁtea@@ﬁb 4LhR o'f%l?e 1y Nef § {t@ﬂﬂﬁnzﬂ? RIR¥ En&fnt along

bal t, rhodium nickel pal  adium or platinum
thec polzngs EhalﬁoPreécre‘elb'ethatatmgemtvélyt rertwedted/ gamips \ea¢ ethyl or higher

ition eactlon rosi | tion) bet n.a
oIEER dbREGI b5 i TEbIE: 6. B RIS RbYoRe dffduded such as. for
&@[5!90&' @flitcﬁ?o ol nhﬁtﬁo@M A&y GottfinoULIREdyPRr SHQrfunctional groups.
exanp ig éat (g 288, 345 ﬁ%Eshbyygo et aP) Srotp
Th@hhs(dmslelgtlets catalyat mayshe § &Hrovy MIHsmW ar imptal reoml¢xopemplex or
sl s SRR B AR ERE o £ RIS coeining oy gragnote. P
or Rar hydrosilylation reactlons in U S Pat Nos.
3,715, 334, 3,775,452, and 814, 730 (Karstedt et al).
U. SAdggon-cuggs! Sélcw@ﬁ 108, (bofftw&lé/l@étonawre@ giHpenesk ar¢ generally
corﬁ RYetd 9@09%@9&9 §111(i ht%orﬂm% grﬁdél?/yst &)"I’éjﬂtah'c%ﬂdensatlon-
a conpoun con ng SI|ICO en to
cultedgahb(meso lf]hﬂlkledsoﬂﬁnmmhammdn gllabnd:seaaxidlttmmmed sﬂlcones e.g.,
non- aromati c, doubl e a% triple carbon-to-car

hydiepihgation-gired piHEMCo offoct PRCTHY BT gcsucts during
cuﬂg(%ﬁag Qi@&&galffér%rd’iﬁ %Bﬂeﬂse?ﬁohscu% SQE@dﬂes nﬁhhtsth@ hk¥osilylation-

i's hydrogen or alkyl, and R' is al kyl or al koxy.
cur'EHe:ou@pahysttﬁoldalblmomm@ na ph]erethylemcally unsaturated silicone polymer

or oligomer; 2) a "hydrosilane" component containing two or more silane (Si-H) bonds;
and 3) a hydrosilylation catalyst such as a platinum catalyst. By “polyethylenically
unsaturated” it is meant a compound or component having a plurality of ethylenically

unsaturated groups, such as a plurality of vinyl groups and (meth)acryloyl groups. The
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foregoi ng patents are characterized by their high

catal ytic activity. OQher platinum conpl exes for
wa@ewelesat i ng t he af orenenti oned thermal | y- act POEHUSZH07/073424

addition reaction 30 include: a platinacycl obutane

conpl ex having the formula (PtCl2C3H6)2 (U.S. Pat. No.

3,159, 662, Ashby); a conplex of a platinous salt and
ethgk:nggagy mgsa(agatgd gpetps apg thesSish gropps mayplqeép@@pﬁtgr pepdent. In some

BTS00 G5TRRS, P GRBLGH BN

PCT lAU@Bﬁ&ﬁla@lZBﬂﬁMerréﬂln aédhﬁoﬂn-ohnedemhecﬁne & dednydeby 01reacting (1) a
tures thereof (U S. Pat. No. 220,972, Laporeaux
mllétlﬁim & ym%nﬁ%iﬁﬂaatg@ %emaorftﬁlamgt Pr%?et)wyfﬁrgﬁ% H (2) an
or aﬁ%&?&ﬁ)&gn@ %5ﬁgﬁ§r{$yl.a%eit 1bf@3'>" Bt %H Bon& aber Molecule (hereinafter
, 3137 773, Lanorea y rocar byl or
"orgahatyglchpotarléydne Hi T hlS|1‘eaC}1)1]0&tl$ tpqmnallylfhc)ilitaszldi lgethe pogyeroe of (3) a
laﬁU.S. Pat.. No. grﬁlo 886, Joy); a
P 8%%&@P%¢Pn%9ﬁ9 P'di ne-di pl ati num 5 i odide (U.S. Pat.
No. TBe RFablORilicSRY IcbmBBsiBbn @hn ;bedpiRpatll NYMEGHBIMIG (c.g., mixing
catal yst obtained from the reaction of chIoroPIatlnlc
togatheﬂ) andha kem@b@thquwyup tlms%ramair bororgampelysilo@ne,  the
atinu
Orgé‘élﬁp‘/o u%%"l%sgl\?i“%nge’ tar?(]? éheene 70 ﬁ%latn‘iﬂ a ’(aﬁ‘s Pkwnewﬁmlb%dlﬁent the
comBoren€sy &k ipee-AyEdoied waeraaghtwal padts HioB36 ubeItRRAE eg¥@bleC part "A"
hydr ocar bon radi cal having two aliphatic e
may £PRBHL ha VHYircaaming yamepolysiexarc apdghe gatplystnwhile part "B" may
cor‘?t ‘;ﬁythe %h&lﬁ)dré %ﬁlgg%{g ﬁ%ﬁ%i%)ygfgnezl& éz%éot%?anﬂgé %&Qangf)olysﬂoxane.
In 41;1(&6& il dishan dreacongionanhts Jare prodideiiimone part and further contain an
. al kenyl cycl ohexen exes (U S. Pat. No. 4,699, 813,
mgé‘,%‘{;%‘%i%tﬁ) a calafyst lé‘ﬁ%tngl‘%?é?hlhé%j‘ih%}“iey%&“ioan cat al yst

pr Owuﬂ%%lkéaaﬁéﬂ% EEAGhE QR &exla%ﬁg‘ccﬁnﬁéiés ©9 @oltb)hd Fiiddfur® nickel,
si | ox hydride and a platinum(0) or platinum

pal@ddlu)mm:rmbatemn( 4J. Btalyad for hiocelefatit@3hd 6 rmallyewdtspted B8dition

.th th t d t
resgiar O S R G Pt P R ¥R e b B Rubfop ana o
co&b&!ﬂlﬁo'nﬁnﬁﬁﬁ hNpHagid uashirhii®) Fofatdnh e (DSt MRERO I N1888,345 (Ashby
onpounds contai ni ng sil i con-bonded hydrogen and

et @bdﬂ@@igmgs e satakyishion yéﬂomﬁatmrbrea@jmaa Wpteampgrsiloxane complex.
Ad@ga)%gf@gt?nufn? Pll@xggngsﬁlg% %J‘ e d sEfoge 595 c%% 1¥8ks f\ér ﬁy@ﬁg Sylatlon

on-actilv Ion reactlon tvvee

reaCOOMAHNAS. PRYNEE 3 ef384 a0V 5,432, a6drB, 81 AFB@(KAStedt ot al). U.S. Pat.
Pl ati num 20 conpl exes that can be used toinitiate

Noy ¢/ Qs@?%(@oﬁ%ﬁla@tdlwsﬁ& progyetian Qﬁmg%&q $iHgqrpgpmpounds by

addé%@r‘f fé é)z g 7 @\ﬁg cgﬁﬁﬂmg%\%ﬁ&%? g)ggc’i%:"l%/’dro %C ‘E% g%ﬂc%&pounds
COI(‘[GMHI‘%V&I |1@Smmd10&%§bldam oyl cadi tniple cadhopttexcashofi Bosd ublag a

530, 879 Dr ah ) .
placlasmeye}pab%%%fap éﬂi?’ir?q% WI}%&@%@R% JeyberenX ¢ halogen,
R 88y, M0 s lﬂﬂd@ééén%?ﬁlk 1, %él?{neﬂ‘)tlk gtrh@lfox%/oﬁp@&tﬁlk&ﬁ‘ &sElB@éd in the

are curab e ul traV|o et radiation include those
fordgmug pigents iare maﬁcteﬁatd biNgwir Mglﬁewal%@acawdy@mmpbmum
cor?lgfjexes forE géc%PeraﬁmgF‘:ﬁ et%ren{_\epn%lohg ‘Eherrnally activated addition reaction
include: a platinacyclobutane complex having the formula (PtC1,CsHg), (U.S. Pat. No.
3,159,662, Ashby); a complex of a platinous salt and an olefin (U.S. Pat. No. 3,178,464,

Pierpoint); a platinum-containing complex prepared by reacting chloroplatinic acid with
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No. 0238033. U.S. Pat. No. 4,916,169 (Boardman et al)

descri bes hydrosilylation reactions activated by
wo@®Blbse3r adi ation. U. S. 6,376,569 (Oxman et aPCP/US2007/073424

descri bes a process for the actinic

radi ati on-activated addition reaction of a conpound

containing silicon-bonded hy drogfn wWth a coggoun

an glspbel; efherg aldehysieadt mixtiyrsnthgreal (B, PatalNg. dd0-P7ok-apwireyx); a
pla‘ilﬁflﬁrcroﬁl%oﬁgd geq’ec%ec‘d @grﬂ Hﬁ]le h%(rllp%ﬂ%%% G a:nyl a}? \fﬁéﬂfﬁhlplatlnum

nu r (O]
(U(SaPaﬂ Nst 3 33331,773 Larnoreaux) a hydrocarbyl or halohydrocarbyl nitrile-platinum

e amafeR LT v N o ?)&88' 590y Laipgtfine i
10(9&‘5)({{9 5 nPJt 8. OfS@ﬁ%bb }: alﬂlzﬁﬂmﬂ%drﬂf CoalaBflt 8bthARd from
., light ~“13°WO’ 2 0089 1 "PCT/ USZOO'%/ 073424

thehawtm)g od chlmvedl & mgt 4cid amga hgoﬁfr amiadauto Z0Giron dtomabigst Pat.

roce n al so a sensitizer
Nog 3 4T3 it St aDop P B RO rRE b Bvied B Lol bHak o R IPEX:
wheRPRRS & cPdlic HydanRafRn rhdl6al DR SHBYit& &t c al@oesBat tan@dhaving
pl ati num conpl ex or platinum conpl ex/free- radica

twehliphatiaicetban-sarbon bitblabpads, ardi¥hs & halogether alkyl radical (U.S. Pat.

YRS ARG REAISR LILALRLGE IR 5, SRRSHSChancr

et zil() plaemgy akbeplc golexkbconipl B8 (US! Paa gl A8 UB ACavezzan); and
ght conpounds and to the curing of high number
a cakl@ alglé/dr%&m@elam gtakig Iﬁﬁ‘(ld%\aﬂbﬁlﬁ’ﬁ@@mp betweep gisiligen gydride or a

IR DVTER bl A MattRELD cE T ph gl SR PRERL] 1205705

Letving. hydr osilylation cur abI e conposition. Such

hydr tion 10 inhibitors are well known in
art Aifiaa %(m@?eaa@laéwew EIRPISETIaana a5y HRATR AT u%qfelo%%talysts in

pr&@gsteé' Por PQb R £ e S{He%ﬁﬁﬁ%tlvﬁ%ﬁ' %H‘l@ion reactlon between the
acrylonitrile, organic phosphines and phosphites,

comp@atdsrmnednlam xibeqn aordicd| lhg;drogml et asmpﬁmndsexmhmg aliphatic
acetﬁqenic | cohol certai

un P BES B oS e R oA R bri DS Asd addition

rea@tion WL EMP Tead WoBHHounddd hynBat prB@ratld8n CRHMROShtdrRBs. Platinum
begins to cure. The anount of catal yst inhibitor can

COMEWGSlShaijQIb bgboerd 10 initines Wiravielee rediationeaciivetedt hpdrosilation
rea%?%x?st K 1?16% ch(lf)srég’de l%tn}ug?%%(% lexgs ﬁ 8 P%fa!ll% yl? %70 531,

I-on

| b
Eckbl CaFnLSE}dl&ds}l'ﬂﬁ ?}ﬁéﬁﬁ utfifdfh &ng&r%%;lreg‘;‘%ﬁr{ NP, f rkS. 4,530,879,
Drmiaxf Ia!n@xﬁﬂ%ya%aﬁmﬁer@[)t&ukﬁﬂ%ﬁmﬁ %Mﬂnﬁgsxég e‘@sr pgli K8/ 4 %10,094,

yneri zable, = ethyl éni cal unsat urated groups such
Drdmak) n@ther aiotlypbsltlonmttlta)t e yduoghlq bet ultrapehd entliafioprmelhée those

ceigBpy al 3 a5 ot Ao Paaiand o AaR e Farcin Riiepyagpicaion

Nof 9234033 tir&t PE]QNU ¢916 269 pRdardahy d) @e@&ﬂﬂ%@ h%l%@llil@ﬁon reactions
adhesive is to be thermall ation ) WV or

actpr@mdol)y @mbéfdrad(q@mowa‘i |6y37%56§r(£)x|mq@e€ﬁ @éhﬂaﬁtj@lbg‘ﬂf a aprpeese for the
actir} Irg(glcltéal n-act Ra gge{dd%tafb% ge ¥{15]I¥ of O ﬂﬁ;undan Iﬁglmng si IFOH -bonded

Inclu ree radi y po yIer|
hydrogen with a compound containing aliphatic unsaturation, said addition being referred

to as hydrosilylation, the improvement comprising using, as a platinum hydrosilylation

catalyst, an (n2-cyclopentadienyl)tri(c-aliphatic)platinum complex, and, as a reaction

accelerator, a free-radical photoinitiator capable of absorbing actinic radiation, i.c., light
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cross-1linking agent may al so be included. 25
Ethylenically unsaturated free radically polynerizable
wa@dosoeryes, including especially the acryl at eBCT/US2007/073424
pol ysi | oxane ol i goners and pol ymers cont ai ni ng
term nal and/or pendant ethylenically unsat ur at ed
groups, such as acrylate or nethacrylate gro can
hayag am@@bﬂn@@l 15)Liag abqut 001 Fmaéoutgggﬂémalﬁv process can also
erng OHQF‘ s%/%?t’lieg,gagéd;%u&]ﬁ_t?ﬁ:qa%gcg}g)s( adl rL@Fé)dlatlon a]ild that Is capable of
trasdfbirmgrendypdr fodihe faforetricatied cd3fl atalny $bh1piean@spmlmtm a:ornplex/ free-
Corr spondi ng (neth)acryl oyl -function cappi ng agen
Eotow%arr AT AR SUGhapREthe @Yﬂwsﬁﬁéﬂ%’feéim%hlsllﬂué@d upon
t I
expdéﬁfén%" AR e ARG APRTRRe boff QAT ST aRlof low
nuGbher n@r@mreoﬂce,llan'delghﬂ_dom‘@tmﬁﬁ)81/1@@893:10ur1ng of high number average
PCT USZO 7/073424 Technol ogy (1992), Plenum New
WS IEN SOmPOUALS. igs;--JOLYPS g acryl at ed pol ysil oxane
ol i QGfﬁ%ﬁﬁleé iGs ustgult 0aaGudE nythe RBRpHEiBEh additives to improve the bath
pol ydi net hyl si | oxane resins commercially available
hfef b waBkingsiehen aft the rfgdrosililetiMEQr RS dewpemizer. o$1lcanl@iydrosﬂylatlon

acr m. do- nat ed nof nctiona
R o SRR o PR AR PR R GSrhORS g tconors,
cedin pofyolfMLsitRandsMpztidiak &E‘yl@ﬂutﬁle draeni€ lpha:ﬁihﬁles and phosphites,
S|I|cone adhesj ve can be at |east one
ungagated eaidesnand glkylanaleatendor gemade a8 acetylenic alcohol compound can

inhg%ég gg‘ﬂaﬁﬁgira ﬁ&%a@s?s gﬂd igr%gaﬁscuﬂﬁgg%oln? ogﬁﬁql%pﬁelow temperatures.

erm nal” groups ~suc or ex

Upoy dicatxys ith@c@ngdsitén, b@iiﬂsamo:lu)c "Ié]lekam(ymt bﬁnzﬁal&yst inhibitor can vary
acyl] oxysi |l ane functiqnal t ha in the

up i At B oS P P (e ﬁsﬁt@wt{ cpgnd ing ppds Fherﬂ%iﬁll)ty of the

cat €lidahs Sh@iﬂlf%@g%sfalt 1hERo gBﬁQ&? conmposi tions
npri sing al koxysilane or acyl oxysil ane

f undhi omabletsylidopp adtasivg canbe ai laadt woe freacitdi@hsurelsdicohe adhesive
comgpliiie apongES TTHE B eLienRer Jrving: CeGruteal golymerizable,
eth?&hfﬂaw fun$aPurb R ProiR @ﬁ&ymﬁnﬁamﬁgaﬁétﬁ)@&%ﬂ r @& Renddnd from the

he sectond reaction, the silanol groups con dense Wit h
polyptsschain| andéir, the teeiyali andpelt 1@&6&&6}@1&3%9& frap sadjead (patalyst to be
in qrheéggre % tﬁ’?“ﬁé Qfee I‘!ldl@al ?}%{ﬁ%ﬁg&léﬁ thgé gﬂeen%ﬁ 1i§|\fe %t% be thermally or

radsationl (caneuws by ph(ﬁt@)‘l cg&ﬂe Optib@dllyofa srhdle percentage of a free radically
si | anol - functlonal conpound. Commonly used catal ysts
pobgIeTiEHrle ¢! MeRErIDRE b r\ided. IBRgRsBd ReIrdsHIE polymerizablo

Cﬂ)ghggnggggg%ﬁggbﬁp&%gggd&p t he Encycl opedi a of Pol yner

Ci enc I neering, 2nd Edition, Volune 15, page

252 Ft{ylG8&)ly Ainsatmgkeel n["&teernaéllcalllmyp@iymahm fibtdnes, including
rea tlons ar.j et roa hes have been used
espegk Eﬁrt]&?/ ?Wﬁ&‘@ﬂ\i&@% g %lﬁao Pt PolyBisFoanidiping termypal and/or

petgl?%l?eatggfégggﬁf’gﬁsaﬂfétgd RIS, Wich ROYEryPROGERS NGy groups, can be
prepared by a variety of methods, generally through the reaction of chloro-, silanol-,
aminoalkyl-, epoxyalkyl-, hydroxyalkyl-, vinyl-, or silicon hydride-functional
polysiloxanes with a corresponding (meth)acryloyl-functional capping agent. These
preparations are reviewed in a chapter entitled "Photopolymerizable Silicone Monomers,

Oligomers, and Resins" by A.F. Jacobine and S.T. Nakos in Radiation Curing Science and
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For exanple, U S Pat. No. 2,843,555 describes a

two-part system one part conprising a functional
w@eiogneso3and t he ot her part conprising a cat al pST/USRIDTI073424

the two parts being mxed just prior before use. U S

Pat. No. 5,286, 815 di scl oses an ammoni um sal t catalyst

that is 25 inactive until heated sufficiently

Teghnotaet € 987). et oNpsuverkt Rat 29¢? 14 dtreferen @6%@t§<ﬂ pplysiloxane
ti

ol R kTS Rl SO EERRAE Db Bt i commerial

avalabgs fibimn lﬂoﬂ‘tg;chtg&lﬂtudder ghe TERG@ RO aksigangyn himhtth@ser aceglamido-

as both ca yst an oss-1ljnker., U 'S. 6,204, 35
terpinafedgpnogp u}wthnﬁ!: awgéi&éfl%twnﬁ pelvNlgpneeferdbden U . patent No.
5,009585 i DBSuEkELy9n- demand, noi sture-curable

conposi tions of “one or nore conpounds conpri sing

mol dbal cmsabl@@ﬂtmue ngihesrac tcaw ebes il deast o condenashtigr-aupssilicone

and a ener i ng.material, are taught
d e Ry rei S Py St R bl S leffninal groups
S Moﬁ%%ﬁaﬁl ¢ 11&1{ EOki@tnol)l ARG 511a1;e50 loxysilane functional
u2008/ 008931% gg%%&uggoow 073424 )VI S|)gi e li g\ét@y e ect rolh
grayga that reaed il theopresmcerio manigtues for foami aarédoq.ct, o:rmslmkeait) @naterials.
the crosslinkin rea t|on The c rabl e

Conii?nsgtl § ecuerr lﬂgs i ¢ com%og%lqu)lg 2PORLNRE nag é/tsﬂan of, raecyloxysﬂane

furtibh4l oy leﬁdzﬁgfs k. in &l kRti6nsC Uh ahé dirsd ieh@tﬁﬂ@&helau@kysﬂane or
conpri se pen ent or term nal groups such as, for

5
acleampree 2EpeRyydiolvanyn the HEpsSCnes Of dRRISU GBfl gheatalyst to form
coﬁpgl{n%r hﬁ@ﬁl? glne?[{o‘f FOLlllﬁg; tlh(?lgeagelcgﬁ(fl%?&lo hat SIgag! ré@stcgt?dense with

pfesence o I'c cat ormcure .e.,
other gisslol mlklmi)zmmb,edsn alykxysifane @e@lp[@eﬁi thet ﬂnesecnaé bbaicatalyst to form -

.curabl e silicone may.further co i se sinto
Sl'h’r%‘r‘ g\?gagqsle %fW%F?@P%OI@fOCP%eSéWnEhyﬂm? E’élﬁ%u B} Hgreration of
theI ﬁbéﬁ{)l)-funa_tlﬁﬁla? Q%ﬁcﬁlﬂd' @%Hﬁﬁo@ﬁs&ﬁca@ﬂ?ﬁ?rf@rQh@YWm?‘&%tlons include

hods known 1 n the art suc
Brmtstaﬁlra:qdl latwiniacidaeid aradabyledinebia Encwfnp‘eémoaf Rdyodr Science and

hydri.de f .l.on si |l i.cones t caI
Enghiiings Al SR Admpdinbe 2 DiosBb Rkt aletigh may cotalyze
bothir8¥dtions. | i ke unsaturated siloxanes and Grl gnard type

reactions as for exanple described by E. P.

Pl uéddereitinoaraprogchosakryer bean, upgéh f@hermvidiag . cogdensation-curable
co ggg%osn%l tg%glgaéf)ea 83&&&)0\[1&:1]1]66:12 ﬁels a)vr#hléog tho%gs%sﬂl%a%nd storage difficulties.
Foabpift,i (¢.Se pax WoC Q8@ 386l slcydribls byeloipde sybteinliod p&hadbmprising a

silicone oligomers., Wien this nethod is used, it is
funsignad pebenar ﬁa@ thectheithag qopPTisinam @tadyst adtditho fvaparistheing mixed

.t mal,
T R A R SR 3 i S BT A Byt that i
inaatieo umlelfeatedesuiﬂﬁ@entbemt lireegtellah saictdhatmpduad el xiysiatels cl enoisture

.S essenti e from I ow numnber aver age | ecul a
CURRE GFCT l%n%hﬁ%a T R o densgiionsCurily ggeih $4n A cBultifunctional

crds@&hkinp ra@&ﬁ Q@g hf) a&%sﬁéﬂ@? |tha'§ ek SR QG QUhE cross-hnker
adversely féct the 20 adhesion property of the
adhé&k$ v@2Q4r e?ét()l Liiwmgt aln), adioemirated hossn by rpgidndeipiescribes cure-on-
demand, moisture-curable compositions of one or more compounds comprising molecules
having reactive silane functional groups and an acid generating material are taught therein.

The acid generating material releases an acid upon exposure to heat, ultraviolet light,
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U S. 5,409,773 (Kessel et al.) describes one or nore
epoxysi | i cones having cycloaliphatic and
wmoevsoysoBnal i phati c epoxy groups in a total nuPdEDS2007/073424
which is about 5 to 50%of the total nunber of
siloxane units, the ratio of the total nunber of
cycl oali phatic epoxy groups to the total nunber of
VlSH%@] lighte ctsatrpp Ream draiagn o Bigsewee Wigdiatigmtapytipte 25d accelerate
th9$&£hhﬁnér&mn6{e epoxypol ysi | oxane(s) being cured in
resence a catalytically effective amount of a
Cat il“hllcﬁra%tmsqyccmd:rddhgsm@bai pstt leAst @tet datibeicanikd bilieehe adhesive.
Catlonli Phot opol y rlzatlon of Anblfunct|ona

CafpgirEre Sthfon@v uiarly efqnePTise Randentvag femipggiogps such as, for

exa?bfﬂ@ oeBJo@ eﬁéen ?gfh%lg ’ox$t1139 ok Qﬁé %H’Q)?%altblaﬁate functional groups that
hot o mer| 2ati on Of "anmbifunctional " TONONEr s

react irethe preseone 0§ aknaaomm gatalyst 30 fahemredl(. g, dnofssﬂmﬂced])t materials. If

r.e ve funct| oups n the .Sang |
oS fcsiodi tirtariySt B e ceRiiis 8 MGy to mprove the
str@i%@déﬂﬂﬁ@ﬁ:h&ﬁ@lhcﬁﬁ@@&iﬁ[n drpg both epoxycycl ohexyl and
WO 2008/ 008931 PCT/US2007/ 073424 tri met hoxysi |yl
r eadthp \?BOPfYISﬁI@DnQSrmﬂlY @ﬁmp@ed by pra@p anatebdakdowhem the art such as the

sub uent adj sen
chlUTGE et ot PERla oielob o RRIEC TG onf piisgues with
alipiticgIRVetatiitty ephdyadonpdubys, bt tﬁe%oilﬁ@mﬁﬁéﬂ xﬁﬁyl(‘or like unsaturated
curable silicone and catalyst and optional
Sﬂ@@as‘@/artde%g%@ EIPCIRICENES phioh cxynplesiescribsd by Pt ﬁéueddemann and
G.S 0 e bst;r d g |
cﬁ%ﬂ%% ?enpera %@efggpgﬁdﬁ%§2§ﬁ éﬂg@gf eé?ﬁv%ﬁggs&%@'SISthe
hycﬂrbeﬂmhalagt&tlommehchembf siessurhicdi dliphatic é}hﬁy&m)hqiouﬁ(ﬂﬁwnh hydride-

Alternatively, the cationi.c curable silicon
fureipat] BYCRE ANEOBF Bt methgdniarisedrt iRregpred that essentialy
coﬁﬁféﬁé' l%ﬁ@tfono(;fethé) SiH 'Iﬁésealg%lcgtﬁﬂlgl?sﬁe@faltl?m%h%%tllegn&fnts of hydrogen
Lew s acid on exposure to WV or visible light, and
attydhtth ousilicdrecandl present. dnis @fsolma%rred/foﬂh@stsss@tfs thetehe epoxysilicone
. epoxypol ysil oxanes or m xtures f t he anes
is GRGHES (RO My e prrettemp SRy SeiebranE IR saNan i eyelic
silG@Rcd esigdef ﬁféheﬁrebé’nc@ %i e hilhceemvRatin@nelild Gdldh@N Gffect the
epoxy curing catalysts activated by actinic radiation

adpspngroprettol tignadiicyise éresm\tmg insadéesivyloasen hiildupladi at i on
areyps efSQIrOb 979? @e%?ep & ol d%éé %gﬁb Io%e pgrOtm I Io%ls(%ﬁg'ones having
are oni am t a conpl éx ogeén aci

cycﬂ@z[ltph@wé afid Mor- bﬁclmiphatﬁ@ewxly%rbmqnlaumamdnﬁaﬂ vatthugabout 5 to
npl ex salts having ShbF6, SbF5 OH, PF6, BF4, or
SO%Sqrfghngtéhgumla?g of sHoggne ynts othe jratiq okthe tpigf numger of cycloaliphatic

epoéﬂrgg%)i ﬁél’t)b tHent%erl ’ﬁﬁfn%%ﬁ gf H gg&lol‘ﬁgﬁ aﬁ% %éﬁ){lp rou€§ Bglﬁ%trfg&n about

It1ators are t ni-u m sa
1:1fost 2pl, %erqbkyp&asiﬁongld(&)ebeﬁbg:&umdi an thAlpssenmzebdtila catalytically
hot0|n|t|a ors. are or anonetalllc conpl ex salts that

E’ed‘fﬂéoé‘fﬂb c3fiqNIg, egoxﬁ‘élfrmgl\‘l‘é‘ alys 089, 536, and
S UPRAY §reidcRiatioh PChi RO PRobRS Iy A zA O &mfbath&dn@NMonomers"
activated pol ynerization
(J. V. Crivello et al., Macromolekular Symposia, 95, 79-89, (1995)) describes the
photopolymerization of "ambifunctional” monomers (i.e., monomers bearing two
chemically different reactive functional groups within the same molecule) using cationic

catalysts. In one example, an ambifunctional monomer having both epoxycyclohexyl and
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20 of cationically-polynerizable conmpounds descri bed

in US. Pat. No. 4,677,137, both of which are
w0 p@enassat ed herein by reference. Suitable  PCT/US2007/073424

heat - acti vated cationic catalysts which may be used

i nclude the heat-activated sulfonic and sulfonylic

catal ysts described in US. Pat. No. 4,313, 988, o
trimetbexysdy bicaeti vedrestionpherpwtsdp rrparcd pre thansgbyegpenttydUdrradiated
in 8% g)y&g?cesoﬁtbaaﬁnig tﬁérgfgﬁl%hi%fc%{ai sgener ally has

asperities such as circuit patterns on one side.

For Thheugedisilicoge isayparertientfyi dbtained b enisiapelid ¢atiesicafurdbiesilicone

ubstrate to. b round and .rendering the thickness of .

ang Fealys %ﬂ%@ptwgﬁﬁx TSSO T T FRIC WSS 0 & SRt FGgiting e solution
onl HeNshtrhRY Ghd | ReaBhET £ A0KYitdble %uhhgu{e%sp%}a%ﬁt% d dndfhg on the

coating and layering and preferably” has a viscosity
cffodtivieasss of Hercally000d bemisepdtivey (fepsjubatratt hilternatively, the cationic

t rature (for e | e, 25C), .of .the coati and
cup BFRTHE o e fut B Riefts PP BhorOiid GG RSH oMt Béherates one or
ma?é MASRERIM Yo Qa8 BAstAY 0f IR a8@ &GP BkpdIgraRE O 0ARRMIe light, and
vari ous net hods known in the art. As such an adhesi ve,

withoutUtecappiibdtonoe!l beayi Miikhess | dfgthe cooxylolysilaxkings oy enigfuges of the
o articular%% referred, because the -17 WO
POYEEIEDIBY 'US2007/ 073424t hi ckness of the

j oi Wufigg batrIcatiéic berabRAgidont tar be effsbtdilyeRisefg with@onventional
processing speed is high. The thickness of the
catjQHiGichEXY &YERL | @tadpits gafivatedsibar pfini¢ frdiaorg gnfighegs Catalysts

b B 0 AR ST MG I8 no
saltseaff a cSm?IeRdﬂﬂl}tﬂ&n%ﬁiﬁ%ﬁﬁi?;ﬂlafr@r ‘;htb hﬁ)lymhiit_ﬁgiddtbﬁiﬁ,lhEand sulfonium
ayer ro wal er er renovin e .. .
colsplsRaREs v Shis. Eéi/’é%% e T 4 Bimrionts priigifcipsed in US.
b, t iti .t bst r at f . .Ih
Pof Qa3 RO REN IR AR Trenesy Siaity P BiTHaE: o e

iodblivin® 2aB0sfIfohRfn Nalts Rh&t eprakkably NaNnabeiét SBB; taidhOAllo useful
100 m If desired, the substrate nay be partially sawn

phatbindtitgdrs oare t brgadanealid] @ngiiéx tshies jtioit ndragdibdysed (@i Tcti Pat. No.
face), prior to assenbling.the |ayered. 10 body. The . |

5,O§§é§%f%@eﬂuaaﬂgﬁ@&epﬁlor%mt@semr dhe aetiig Relg0Rap DY poly merization

of ?%tﬁcfﬂi&dl}‘lklﬁpotl)ﬁn%ﬁﬂaﬂle%ﬁmﬁﬂﬁ? AEdcABE! L dopls. NEXarPh 837, both of

ereof “i'ncl ude semc ctor wafers such as silicon

whaahd aregaicbiponated demindy wferonde. Quytshblal haath@rvateslapgitoinrce catalysts

and glass. The light transmtti Su rt.is.a :
wifid iy BF Seerb i aRe baienaed i FdRa hoTS culapigyoseribed
in Y PaBNR 41323088 DeaH&GRE Hefbid BE rdfé@a&Nt 1 nventi on,

and the material is required to keep the ground body

i n dhe behstratedp derieindosuchan sesilicontvenfr gekerallr hasgisperities such as
PR DY PR b AP ST s
be RE®MENnd trigd ckifh @ MBdTiHi dkaB&eofthe foiphadiyee alnifbih,&As iatiyesive used for

theI j%}/n?rllg ?aglerr gdpirgftelira%{]y i%na? {ig%l/idis?atteo dﬁr?r?g coating and layering and preferably
has a viscosity of less than 10,000 centipoise (cps) at the temperature (for example, 25°C)
of the coating and layering operations. This liquid adhesive is preferably coated by a spin
coating method among various methods known in the art. As such an adhesive, a

UV-curable or a visible light-curable adhesive are particularly preferred, because the
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phot ot hermal conversion | ayer to enable the

deconposition of the photothermal conversion 20 | ayer.
wolomewes3l t he transmittance is preferably, forPERESPLE()73424

50% or nore. Also, in order to prevent the ground

body from warping during grinding, the |ight

transmtting support preferably has a sufficiently. )
thighngps af ihe figjagg layry cambe madg wndprm jagd sargovst, theyarocessing speed is
highupport is preferably 2x 10-3 (PanB) or nore, nore

éﬁeferably 3x 10.2 (PanB) or nore. Exanples of useful

supfihe tisckmesd oftkbc glining |pleaisast padicakrlyllingitqdl Btlesy as it can ensure

Furthernore, .in order_to enhance the 25 adhesive
thestgw%ﬁ?j@ Kook %}Hé%({em thea%re@l@%ftﬁh%uzba%ﬁed? Regfaund and the tear

i y i . -t .

S e e Re nine T ot 40 B B L foving the
supportt fiemchs &ayefed sl ngndacdd\suciiciattlyeaphdt thiehaspereies on the substrate

onversian | ayer or.jaqining lLayer, the suppor
surkgags iL%hﬂg}knetS¥ 84 04T 1BV Yé?fcaﬂégr%l ABRIt Hpgo about 150 um,
rd. i t] exposed . [
200 o 3o b FESUCIRASA B REEIATRERL By R fatally saw
thrpligh @i therfaad adjarieths jjenink dyesi(cirBuit facayipaibeth aserblan the layered
high tenperature is produced due to frictiona
bo ating during grinding. Also, for the purpose of
for m,g Juufbyfie a{na?' bdn o ERgnsEbst bAR TPUAT CHIANC Ro thin by
as vapor deposition or plating may be -18 WO
coi2R0 86100 88:Bio dRHF ddFR QO LRE BihZ Mide ackdiconduradi wafprseucldedsilicon and
ef ore separating the ground. substrate fromthe
el BT AR e ST ERERG pr ocess mmy be
pr ovhe egh i Orf RN Biph&it tif€a SHASH A PablBabtt e Akting radiation
inthe case of a silicon wafer, the support is '
engrgyretuchnes adasie] bene dsadoinghprgentanysatian.uand the owessigl tsorequired to
form an oxi.de film Accardingly, a support having heat.
oo L BB, Sorcth AP ot offe® 4P RS sate il fGfbing and
cowR§hideC TaOighS tré@niahied. ofﬁh@mﬁ%ﬁf af n@URRREd adTRINGT dsaik Yoes not
havi ng these properties include borosilicate glass
preygBfi fieo franymittmyGee TN arigticd nipéoamty devel aofi sidistionespargy into the
- ‘NN C .
rr BTN B LBRTS e DR hcrion
layaf. tHow@kt,nhid transpdittinve is plesérablly efor ttR@mplehb@% e ssoref Alsbein order
support is preferably uniform, For exanple, for -
to @ﬁ%%aﬁ tﬁ@ g501§wd| bady rqféfwmg ({Rf@g %%%%hee%&htéwasmmmg support
e ' p 0 et . '
BTG, SHBRIGHS, Bk OHARE LRSS RRATEHARY LE N Bovor i
praderablgss< 101 (Pa-he) oaseraymesre prdferadlyppaii’ (Pa-ni'g peatoeell Bxamples of

used, the support also preferably has scratch
usqEug petftaiac Uit Bl eieist &t §°riies Agles HOTYGPRBieLIn orfgréo enhance the

I fot @l
N8 O AT B8 SO OSBRI o
mayhe suadicatricand entdr gyilaneaouphagptant onttenlilRy nedesgkdsla ths case of

.use s 15 the s ort and.a third har.nopi c generation
usifR@ [ SRty SRR ol et st b G Ansippof Resforably
trafdtRiROltra @Bt tResybst rate can be perfornmed, however,

such a support

The support is sometimes exposed to heat generated in the photothermal
conversion layer when the photothermal conversion layer is irradiated or when a high

temperature is produced due to frictional heating during grinding. Also, for the purpose of

forming a metal film on the substrate a process such as vapor deposition or plating may be
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exhibits lowtransmttance at the wavel ength of this
| aser and absorbs the radiation energy, as a result,
wao bh@ssogport is thermal |y danaged and cannot beCT/EsmeT073424
in sone cases. The phot ot hermal conversion |ayer
contains a |light absorbing agent and a heat 20

deconposabl e resin. Radi ation ener%y apglied to the o
adgiHenadlyupvided bfateercpiating tiparoynd suhirat Epp the seppogts dp addition,

[ ' -he. | oI .
o ARl BOSeis R, b oRRTE R ofit oy, hO ARG PG arty. in the
cagaiarsidiced valder thiclsypgreisab @stimbesubgarpelrta tatiigh-ainpchgure process to
phot ot her.mal conyersion | ayer and the tenperature .
forfTpaft HEge fiffe: %W@F%ﬁglww&?ﬁ&&aﬂn&ﬂ*e% TEhipEPeR GRamis! fepatance and
a 1REALxSESRAP di€nt" ﬁsée@ecﬁ&f O M1 &OBPQ m fane having these
phot ot hermal 25 conversion |ayer resulting in heat
prapegeapodide mmookicathelassesialabld e Pyas™ene T ated ™hynd hlgaline earth

heat d ition.i | f id |
boR St RS TR Eish ! o T HIE e e aR - conver of on
| ayqt ahsindingi d8irkdehipRkOLABHA Ry GHBY GHEHRAB @MRN substrate, the

into two parts, whereby the support and the substrate
thighnesselphe awppgrt iyheei¢rablytungoyor birregamglenfor givadmgs: silicon wafer to

50 pperomeaara: Fontenal 04 T S Mo SHHOHER i ehickness of the
su%iﬁr%\‘teih%ﬁgitlsk Rau3Q0tt 2 L BORsNARINBLALShdrO Mo ?ué)gort is repeatedly

eferably 300 to 2,000 nmand specific exanp
usddh éreeafppom alsodeefarabhChidsaweatch vdsiscincefidr sepdagidty atin@the support,

wavel ength.of 1,064 nm a second harponi ¢ generation
thoyReyqlefizdh Of theofsTion G888 9 1D PEHPISD By A5 SISl Oalp ppross the
d Eloethets the'tiaBOY cRerS € Mo QRAMBLOhER PSFexBlad i d
ar&g%eloengtﬁp@;n‘ 80€to lf, 308 rf?nﬁ Althoggh the ?iegﬁ%a e
thea beypotti aed agtmid bamicas gepeatdinnd Adn ladve BAY eirendt kmpfoyed, the

Sehion BB oub A At basvas, i rdr s Bwreg SR suppor

exEIBMEIRRy trifiseli RARE fat GleBydRIcALthRIIMKIE | Se B st a RS bs i radiation energy,
al um num copper, nickel, cobalt, 5 manganese,

as g Fasul thersunnorids heemelér damagganéreaniot Bk dsciawaBIc$assch
o2 TSNP 1o SRLANER ST0LPLATRRLP BYR i o s
de@nijolatile cesth. Radingiobasegy rpphdd ©ahp pRatpth@maromaérkion layer in the

dit hi ol -base netal conplex, a r capt ophenol - based )
forfreelza lapgbspmmser the %lt?uég%wﬁﬁmya@% g%@ﬁ?ﬁ%r@ﬁtg, aggnt and converted info
yah.pe- e d i.ne: a
hedt @ﬁ@r%ﬁ t?ﬁé geat Yfer c%g&ja{e a gﬁf héi&%:tes the t%nalgeergture of the

napht hoqui none- base and an raqul none-
phatpthermifl ddmecisiogphtayeabsnd than (enggestorcnegchize the thdrenaf dleoomposition

of filmincluding a vapor deposited netal  film
terpesret Hodte PegricCaBBeYIenl g BEIC CarpgRcy) 4y ghotothermal
coPREdidie WyRF kdbulimefiHl healBERUIRsHIBE of GBE BQM. DIMRCKas generated by the
significantly decreases the force necessary for
heat sloeqrapasitipnt ihdckiartsd o &uren # vaichlayehésushippeir spagkd gy the photothermal
col5h 001 VPR TSR B SREY B (i wherey e

sufipoet mdhes sidktrae areyeparafed| ayer

The light-absorbing agent absorbs radiation energy at the wavelength used. The
radiation energy is usually a laser beam having a wavelength of 300 to 11,000 nanometers
(nm), preferably 300 to 2,000 nm and specific examples thereof include a YAG laser

which emits light at a wavelength of 1,064 nm, a second harmonic generation YAG laser
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15 varies depending on the kind, particle state
(structure) and dispersion degree of the light
wW@b®enisony agent but the concentration i s usuaPCTUS200T073424
5to 70 vol.%in the case of general carbon bl ack
having a particle size of approxinmately from5 to 500
nm |If the concentration is |less than 5 vol.% heat
at fupeelength AT 532 IReanshobmiR@Idysior dsav arasy orelngiep! FRA\toHde300 nm.
AR I8P b Bling BB T FERREARE of g NE ISR of e lgger boam,
exatthlﬁesp bbtiet liyeht mhhorbmgvgéﬁﬂ whichayehcheed imdudroairbomblable graphite
filmform ng. property y readlly cause failur

powflers dRSIPEHI G H&ﬁt@ﬁepow%% ﬁgcrﬁa B 1F0He ALHRIBURL, SPRPSH éuciel cobalt,
maﬁgﬁ%&: V&ré‘rﬁﬁﬁh Arc Eltfkf—‘ télRﬁr hlngn Qy(%ﬁ ?ﬁ@dé&/ st @p Ibf"ack titanium

hesi've, t’he anmount of car I's excessively
oxiday ged dtyhss anal emgmtttds ande apfant ztrematld: rdaarhmbéiasafdamef@ rcornplex an

SRR SEEESPER SSERSt, O H et s, <
merIPtopiBibadd FREDMWInIACK SquasiIfi-Ba8 &ptRhd Y8 Qyanine-based

less. In order to reduce the force at the tine of
dye¢, eamorethiies-bdsed simmﬁonaphﬂaiqumonwa@du e emd @n@lthrlaemeb@e -based dye.
re t braS|o t he pLott nver si on
TR o fRE Bct] el e B R L AL B Al B et
filmashonatiess lighealserbit agdntd, Sadbe beicRhs Yarticoataiusertl, ibcause the
t he photothermal conversion |ayer in an anmount of 20

carbgn & Cls« érgmfécaﬁﬁy decigpses draforge hacesrrnsior gemsating thegsulygrate from
thefsK ?I‘O[g ali]1[ ﬂtanﬁﬁ&%ﬁé&?m' %elga?ft} which can be
us e ge a

In ose ul ose ester
( e a he ccmjehmhtoﬁﬁofahehgmea,bsmnbtﬂgmgehﬂ i ltlosghototpa@imap b@netsion layer

Vaal %ﬁj’fv‘% i{%%ﬁgqf %%ﬁ{%g rdicle V%%%;(g?tfq?}%iérgf Sljsgergr@g\%l}eg of the light
ab%%ﬁ% gg&ﬁ?b%t %Wo%%? 61@ Ys?’&%ﬁlly %{n\@‘@(ﬁ’?@lvol %%3{1‘@ B¥E of general

al co pol yvi nyl pyrrol i done,” a copol ymer of
carbpmplackibmeng h Ip@lrtlcttemzearfdlpamxyh@tn]ytfmrh 8, to 500 nm. If the concentration

) I yl. at chl d I

is B I ARETL Bt brbadain Y ca muSIieGingticar TG Ry may be

inshRS$&@t FEShE ﬁed‘oﬁﬁ)o@fﬁoﬁ%@ ¢hd mdi &éc@@bk%l@fesinnwhereas if it exceeds 70
conbi nation of two or nore thereo The gl ass

vok Yoathsi nhomihﬁtr@wb eprmerrien |aygy) bespmeh @opiek); the ifdmgorming property and
rnag rgcftcﬁ e FARH0 cg 3!5%8&8111 o gtthérzl%cgrﬁ 0J{n t?g 8§se \Tghe?‘g’ tﬁe adhesive used

e Te-adhesron of

as ﬂﬁrjﬁﬁmﬁg layleﬂ iy &rvenesld ddhesive &D&E&hﬁﬂnﬂb@ca&lﬁbd bieck is excessively
formation of a void |ayer as a result of the thernal
largre dmisersmiftaiee of thnetmsatet gachmssdambihe adbesive degrrpsesdherefore,

in t d echsce gﬁgs' onfc‘:ﬁ'li'ﬁﬁé %dh]egggag{ egplglﬁltgﬁlgy%?tgh}%%nﬁﬁﬁt\/%rbon black

re-a e case
shctui(ahs M vol. Yhgrdesgplardrdérso géduss thel forcerat dre tire ofwermeasg the support

t he adhesi ve force between the ass the .
aftﬁfhl&f@@ Hen aRf theprhydieyghabrayign of gﬂe@wotﬁgee QahiiQn layer during
grihif %:!sﬁ@ivhsn FobibR | dhet BEREREH Gasi v@a@ér?rca%cﬁflglaﬂ@ 8 preferably
capabl e of hydrogen-bonding to the silano
confrinad 1w mhet heotothlcersd @uvérame loper ipeanugmduntrelr 2heér GBre].%, more

preflla BORS35 L9889 71 ng @ cherical ol ut i on
Examples of the heat decomposable resin which can be used include gelatin,
cellulose, cellulose ester (e.g., cellulose acetate, nitrocellulose), polyphenol, polyvinyl

butyral, polyvinyl acetal, polycarbonate, polyurcthane, polyester, polyorthoester,
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treatment such as chem cal etching, in order to inpart
chem cal resistance to the photothernmal conversion
wO 20081008931 heat deconposabl e resi n havi ng w t hi PCT/082007/073424
nol ecul e a 15 functional group capabl e of
sel f-crosslinking upon heat treatnent, a heat
deconposabl e resin capabl e of being crossllnked b
polypeqtaly pelysnybplophali pplyvinygnuroligene aeenolyrsey of hleylé%e chloride

/ [ rs) y
and, diehloniflE} BT e@cNG R ALY o, ARES) TR afE a block
colaﬂylﬁar adhlasswﬁ apfodyetthedaranit. chivge rredimncdraye nsas inslhdgually or in
, dhesi ve pol yner forned from
CO%B’FW%PE %Pyme%reﬁ HEhq Pless trapsitipRyfeppergRiEy H (Tepfithp resin is
pretfﬂ%bl eRonf e?tﬁl%bgﬁ)OC?%Ir MofeSsc EIPItQIﬁ'EIvenII_IIﬁ‘e re-adhesion of the
ot ot her na conver lon” l'ayer may contain
phdptn‘dmsfparoentzerﬁlph ey onde idssiepadted Theto ﬁueamsm;oe f a void layer as a

fille cts to prevent t re-adhesi on of the .
respliciabn afhan SRupshon of dye fed fEEmials bulfapnst g T is more
prédét@ollo1dohe drombRt iPik &f prv¥a tle IrdMBhesft. 3n RS sk Where the light

the thermal deconposition of the heat deconposable
trapssgitting thmleﬁsogless tmerdf:lomdecnewdhqb e@hefswc foige between the glass and
the g{?lpo?o& rrnaII I:OIIVI’?rSIOH Eagf:r aIIls Ia:ltr e&omBB%aé)qu ee‘s]ltnLII%lQIPngg\imtl%m tﬁe molecule

S YUBStr At rr a
a ORI ghip (E gt tOenH e@mg&»dpabﬁlbi ﬁb&ﬁ@gﬁh%onﬁiﬂgqs thd&lanol group on the
re-adhesi on can be prevented the latitude . in the
glage SedRGCotrpbe tused hRuthegaesnid s@blieatioas ireqyidng pogheated . solution
I a I I
P S s, P PERAGE L Sight B, inleiE Ul MiRignge 1o the
phd)tstl‘ﬁﬁnztll @abasioy lagdy aricagdaumpobubie gestdvhaming within the molecule a

vi Si Ql e- curabl e adhesi ve j used as the 0|n|n | aye
fm}ﬁ&P?IIeam% Cmﬂbger ?r’g§§gﬁfoﬁ% @i FRPT; bt isa a fleat decornposable
restd @éﬂﬁnBﬁr @ﬂdelﬂ%IcIc?sﬁﬁ'nl&ﬁyb ﬁltﬁ@%lé’ﬁ" cIrhwglﬁlfeel O%I‘E,C %recursor thereof

U. /0233547

Assignee' s published application
(e.¢.Nod amettural off ,mémumearp caralf @d ohgcpracm) byay rtef essechcBor dndning the
hV\D 2005057651. 121 V\D 20 /008 IEEC%-‘I S2007/.073424 h
p ﬁ‘ﬂﬁleﬁﬂ GOREPAI a%%ﬁ‘éé‘? ?1“‘fe 0 SATAEFHOB {aYEr as shown in
Fl%"lqu)t AV &ﬁlemlv@ pE8Hict EStmeFone ¥ eIRh&h)adc R 14tB8r BRIKkeO4s may be used
orn1n%4the ayer by coatlng a heat deconposable resin
forjthe heps deenmpposalile sesimp iforreployed. an ol i goner and
t heﬁ%gf %gtotlfe%ﬁﬁ%r IVgIISl%ﬁ 1¥er B Ic%%taInI:I § tlafiq apent Iﬁ T Iifa A&fred. The
may contal n et i Z2atioon i fitlator. S0,
trahdp@rone eliled uns t@fpraveﬁoﬂiéIrblthe’SMf the phatb@igrnadl cbhedision layer once
met hod, i.e., the caoupling qent Is used as an
it in A b dicriofhe [ BHE B A 59id 1#Y5F A rekP Ak hormal decomposition
r t t r cf t
of BBl P bR TR, TR 1 ol BRAR R 1 spparatign of the
su‘t[sﬁmeemﬂlth)ensdmyﬂr afteargdmtiimg chﬂlnh Subsﬂnatehn@s@’sm&ln't irkaidiagion, can be

gent fo i nprovi n chem cal resjstance ar ) )
Rf dedticod FUsepme, %P%% ceradaesion oy be pr@&?ﬁeﬁe@ﬁdﬁtgude in the
selbﬁlo‘ﬂr(qe%_e }PatRIce ?@saBI%eréﬁH@IB?(Ia'dQﬁbdbExEIIﬂEles of the transparent filler
deconposition of the photothernmal conversion 10 |ayer,

in@deowlit:en’@écr andr bargms yéner disr ofrdhe Beansparenti Alldr is particularly
advan arg%g’l?sn\Ivﬁ%II YUV SR ITPSleI‘GS cgrfable hdhesive is used as the j joining layer. Further

information regarding the use of transparent fillers may be had with reference to
Assignee’s published application U.S. 2005/0233547 (Noda et al.), incorporated herein by
reference, and WO 2005057651.
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| owt enperature gas generator that can be used include

a foam ng agent and a sublimating agent. Exanples of
wao bh@sfesasi ng agent i nclude sodi um hydr ogencar bRPCEUS2007/073424

amoni um car bonate, ammoni um hydr ogencar bonate, zinc

carbonat e, azodi carbonam de, azobi sisobutylonitrile,

N, N - di ni t rosopent anet hyl enet et r am ne,

p-t di he é]f]j]@%]]lq’f@lﬁy CORMEEAOT haven mnayneontain other additives, if desired. For
esznU@F O X e% c:]a(gsg gp goﬁ”%%f‘gﬁ h'eq’%%k E(W %ﬁﬁfgdaeﬁeat Eé%%%o‘é‘a?olé’ I‘esﬁﬂ'ﬁ the form
of 2- Id@rﬁﬂ@erEqrE&tﬂblﬂ@ﬁﬂityl mydcthabeﬁmq&ﬂﬁnaazimg) oe ,cuﬂ@”rﬂhﬂresm the layer

napht hal en 0 but yr am de,
may_ ?Q%F%lnb%PgPtﬁﬁ@ggPeﬂ?adP%rinﬁla@ér @éw g %giﬂdm Qfu@csaypling agent
t
(infeRE Yl eridmothod 48R M ARen? 1CAREIANRARIve Hlthe formulation
rathdrghdn @ﬁ platbsmﬁabe-trgatn@ﬁt @at)tfosuncfeaaag ¢1w2hﬂnn51bd: &Uke between the

t he abl e res n and vent
slasy i, RGO B TG COBIO D v Aae T AT ab sRisai Seent for
1mf31|6@1n‘gl%9@ OhidmicaNdsisthydene effect&'ef’@r thbR@cspPOBRlcPuisdsBBIFurthermore,
conversion | ayer can be forned by m xing the |ight
in gisked it Prognaig drst separatlmm o rtbe d@¢or@posmonngtfnfé¢ pagtoghermal conversion
sahl e

d’lclow tlg{npgrat[u[rle >gas gglcer%t?l{) rglglg) g)a gﬂnt%?n%gpﬁepresentatlve exarnples of the

lovplt@ﬁﬁbreﬁﬁfeyg% lgeA@hio® thak Birt bat@d.inéliée @ fR@liNeBgent bihd a sublimating
desired, to 25 prepare a recursor coating solution in
agit.aExarpples 196 theaf@ara@go%a@ag weliyin Juyrdipgegerrbonate, ammonium
ng ut pp an
e e e —
azabodsabng loetrhiedN DNHdindtbd se péraamethglchcrgtranina, Ibl-aﬂder&wdﬁmwthydrazme

ond gt BenteiofoRah il TonmBReds s SHbgaing sEdht includ
2- IR O5 IR ICADNGAL 9 -HiBHE TcahiBhOIOnabhThiERT BSmbANButyramide,

as it pernits the separation of the support and
Valsm}ustia: at eterbbutylphend, uswah2ycaghokyhe oracidgorseccihic tdmhydride, 1-
dthi knis #s |less than 0.1 m the concentration of the
adqmagfignol gad, ¢ BAALRGNE required for sufficient I|ight
abs qhptiheftResNEsvREsdth E?Qr ¢t e @RhRE ﬁbﬁﬁ%ﬂﬁehght absorbing
filmformng -22 WD 2008/ 008931 PCT/ US2007/ 073424
agqmcﬁpéla ta,i,caabml hlsacla theshgat degeinpesiable tesint sl adjoheahtto prepare a
B! o Ol 5 DL A, e ) SHBEER . e
phWﬁtHeﬁmMe@ﬁiveglc}hO%blaﬁin b eforraed &9 Nink>dhg Qllie @I@hﬁ BEsorbing agent, a
l'ight- absorblng agent required to perm:t
mogapisf &F i28rpl k%?ntehéls tehBICREIOr BREHiRh 6] fthieéwabfiecma)osable resin and,
t I t t
opt@?ﬂﬁlg Q@f {Fﬁéot Ot \ﬁg %F%n%&%%?lg%agﬁﬁﬁg tlg?)t? %I{r(f gggfﬁg%to?pgéaslred to
prapher eqirecuk’s@c mmlg eoutids i na ptaes uwift the vlteemd@cornposable resin solution,
hot p-cyrabl e, for exa an ujtraviolet .
00{) i a&a%%%ﬂ&%lpm ing 3R ap .naﬂ%lzrn&yequﬂng dngonthe coating, a
gehRAINidatng B0 ftaREBr chitioCH hMrdPERHBRS sich as spin coating, dic
sometimes inhibited to the extent that a sufficiently
cogtingeehdaot doating: asmbe udsd. obt ai ned. Therefore, in the

casq \éveqnee{ra tthe Fhickness of the photothermal conversion layer is not limited as long

as it permits the separation of the support and the substrate, but it is usually 0.1 um or
more. If the thickness is less than 0.1 um, the concentration of the light-absorbing agent

required for sufficient light absorption becomes high and this deteriorates the film-forming
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phot ot hermal conversion layer is, for exanple,
ultraviolet-curable, in order to mnimze the 10 force
WO e@aionsdsll t 0 separate the substrate fromthe sPEPU£1007/073424
after irradiation and to prevent the abrasion of the
phot ot hermal conversion layer during grinding, the
t hi ckness of the photothermal conversion | ayer
prqp,e@y,ezfnélkﬂs)p repdmadhesian o the pdaegnd Lﬁyegnyqy fﬁb,(én the other hand, if the
ref er f bout 0.5.t0 a
th1§<ng§st rtgtﬁeé%{totogtgrmr ocgtrl]\aergf)n tlaﬁlgr say% oa n%)ora h%le kfeeplng Sonstant the
colcB& &N dMUE thto‘{bs§ﬂ)ﬂlgbe%enﬂ-§qalrwfo%erﬁﬁ\/th@ SephafitioR Gy the thermal
thereon a circuit, the wafer circuit nay be danaged by

degogetoattionnof dhempplosheemabsonvarsieer laprsarhe dighhi trgsmkeance of the
ph%@glt%tr{t%]lg{oﬁggjglggﬁ eérr S(Iglg%;] fercﬁ%tchmtﬂe%e ?ﬂbe%%%? idw. ,IRQ% result, when a
phdio-cavabile] fotl eharﬁpll‘epalmtultﬁailifﬂgte(U‘ﬁ) burgbie plﬁ)btﬂh)dfrbtah goﬁh}tﬁsmn layer,

&a pabl e of absorbln ght at the wavel ength of the

an¢ & dPIAIRJAY B HET BY otheatuﬂpg GFROCHEIP SRREIRGS %z;mts tto the extent that a

sut"f“%féﬁﬁ#r LﬁEd ngoti&&t taihot NG |db9&?ﬁe&ayﬁe%@€o?@nt@ Jﬂg Cds® where  the
t he or

any o ayers constituting t ayer e
pheotathetiealconvabine tyienisafdr ayanpls epameabik-gupbloy indeder to minimize the

bet ween,t he phot ot her ma ersion | er nd the
forg TR BREE OF SHisUte DR RN ABor 8] Faro el gE bipagevent the
abRGBh NEF 8t BRSGMBIhANcASBKidnN 1dy8e (M.i‘lﬁ% ngrhﬁdn{g th@ &hickness of the
wavel engt h  of the |aser beamused (for exanple,
ph@mﬂhahdapawﬂﬁenbaeedIHW@smanﬂomy@nwnbsbad@muaymgﬁnmelﬂeﬁxmﬂy

Ex es of ht reflecting pignments include
ﬁDPh%¥@éQ§é°ﬁhWté “¥nent s such as titani um oxide. 25

The 7 '
The Y RATS B0 5L LRGP EBET ORI ARAGEIPAIAS o
a vgafouhadjing Fermjedithérngn hacyremt i the (WHfd:IamtcuWI thiny b elarnaged by radiation

substrate the tot convert si on
en i) Syt b Top B e S PG D Bt e Rt B Gyopor, the
phétBeherBAdohl QiBh 14RY 8hd tHRGbMHE Bydd T8 lavdidl:GENTBEEAL @image, a light
| ayer (not shown) between the joining |layer 3 and the

abq@hbm@tdbfe rcapdble ohvbsoshiog light et the, wmﬁe/ngﬁl of thecedidtion energy or a

. rnmedi ate | rOV|d bet ween. th
igh{ PG RlropD Gl S-S AOHBR Y BS QB IRE il of the
1ayeecm@umhﬁg ettm%@ti%ddg}tﬁrmaﬁ be rcﬁﬁtﬁfn@@hhi a Ry&egph@td N Provided
support 5 th rouqr a jOInIng | ayer 3. -23 WO
betpro,/tiho ghaethorrl wpgersion7 334624a11dnth? heafern fxaptidaseoft ght absorbing
dy%s 1|51§1tudes g gsrl{%ﬂ{&aént aﬂsﬁ%ﬁ" OH 6) etrwrm cqmg{] Qfeetrhg ?%aﬁfreﬁg%@?oqﬁhe laser
beah uegd (hresxamipigl pﬁﬂml@nye&mb bastdyprsedd koahinebasct idysd). Examples of

.internediate |ayer /joining |ayer 3/substrate 2 is
hg%ttﬁeﬁ?%’é‘& pl@ﬁ@%tﬂ@h@@ inQsgame et PlgR@InwER 4t dlapapepxide.

act g h@%}%raﬁﬁ&!f ggst g %ﬂegen't R cRERR" ﬁset ARitldAb N {Y8rs other

| ayer 3 from5 su te 2 and enables t easy
thapgpasutsiran tobe proand whe joieg flaycsin ¢omtaet Wﬁﬁltm ﬁlblstngfce tto bsground,
a multilayer optical film . Al so, the

pr ef er abl irs
the] pesp bl @n Siylap ALt thecty RS iRt Exafiles of the
adcﬁﬁtn%t tapeglinelddfd aek %t&tﬁ%d[a@@la%ﬂ Gﬁt SRV HSRE the joining layer 3
enabl e 't he separation, such as
and the photothermal conversion layer 4, and/or a second intermediate layer (not shown)
provided between the photothermal conversion layer 4 and the support 5. The second

intermediate layer is preferably joined to the support 5 through a joining layer 3.
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| aser (near infrared wavel ength light). This filmis

preferred because when the first internediate |ayer
walo@s/oossl t ransmt but reflects radiati on enerpgT/usive7/073424

radi ati on energy is 10 prevented fromreaching the

waf er surface, where circuitry is present, and this

elimnates the possibility of damage to the

ci r duithe gase wharg dhee fiesé ifpreiistg layephppevidedpithe layered body 1 is
[
L Ao RO RYEG 2o, SR B8 tygs voy o
firasintrinedidteollster |/jogiihg i layqr Bfsebsted: 2 Mobfadiedngy],erdfdﬁe the first
rrultllaia[er optical filmis prg%erabl tra mSS|ve to

intepaedinls drvst apﬁsg%t a baeking dydngdhg venaatiogs plotesiopng layer 3 from
suBsﬂfa{eaﬁ ect‘ﬂdl éngﬂltes tﬂ_é1 @as?rr ?eﬁaﬁfaﬁsﬁ om‘[hé 'tl)véy ‘ﬂle CfREt' ﬁl?érmfeﬂla{@ layer is

transm ssive to ultraviolet Iight and
prelfﬁﬁbl@@t Bluhé@rer |0pfwaérfénh Allghtthd Srsaudéernaidiate yeB3Mveferably a film

f | e t | 3M Co n S aul
whidh Slecrik it aie s Pt Rado giible (E Spiariane syres YAG
lasthendag ﬂﬁﬂﬁled Ovaad’e‘l)éﬂg'tlﬂ %gh@y %153 fifrh O SteRplct abRadscPWhen the first
peeling and therefore, ~preferably has a thickness of

intoadiage layer éoesmﬂt érap$reft éxuamflﬁctscradﬁuabon roerey, thadadiatkgn energy is
plregﬁntﬁgJ frogn 2 rﬁlngtﬂ% %ﬁfer Isr%rl}l%e B/rhg%eecfl CB, tgrglo {os(epr g{ gan k%hl%( ghmlnates
thelpbsﬁlbﬁltﬁaﬁ@an\iwgert@tﬁeh&rcam@ve descri bed second

internediate layer is provided, a |ayered body

sechhthei %ﬁ%@ﬁéﬂ%@ ehotagarble arlhisig 45&9@101@;1& BI§E 3, °% film having a
suffic c?eﬂg?h'ali %fl qgan?fﬂﬁ%‘% fgr gl n% hﬂ@@ﬂt %ﬁghr%{e:@ ra{n(gfet tl}%‘lt is preferred.

irra on o ayere
Acsadmgdiy ith¢ etubdyatopti2d ﬁlayerpra@tﬁlﬁaamnbm‘lé oquldavibleglight and

slggityeBo LSt Benhan§asy. Aol BY insh PBrd PHON (845! ORGEaL i, which i

traf?éfm@él@é’ {djhlﬁgvﬁle‘f gﬁtngldl ﬁh@ét%@éﬁh@aﬂe@ﬁ%ﬁt is dvABable as 3M™ Solar
phot ot hermal convérsion | ayer or thejoining |layer 3

Releatmghifibn #8MeSompinyi, St.Jragl é\dN édT hef iﬁl!smnt@‘mdmmkgy@nfunttmns as a

sl B Erveh o7 Efclrer s Bt B Hoheednt gpd hercfore
prof@abiyMghs! AVGEKsS HEBVSHARR fhor, k?ﬁ[or@%%fe%bl @@ MBYr more, and a
apart after the laser irradiation and w t Hout

breakigustiangth bhE0skPancdr mutregr medi ateferhlblyed0 NpPefoerrabuey still more

as. a ickness of 20 mor nore, nore preferably 30 m
preg?rawglj(tg%g%r%mrebr eaki ng strength of 20 MPa or nore,

nor ¢, phetaeabhdte I0c MBS OlesBRER) sctbhd lintBRi&iate 24y VW& provided, a
2008/ 008931 PCT/ US2007/073424 preferably 50 a or

laygtadebodyrofsssrend: idersediapre layerioming layie 34igbb rdnsmitting support 5 is
talnﬁgra%g tl‘rflet rerradl%oﬂ ofp t% %ree%%% ? tl“ﬂ%rg orl]rg t tehs%coma intermediate

ver si on [rayer the corfd

layken e 8 ai a&@mg dyeiig ﬂfe @aﬁaﬁdnfb‘f tAe MdiXindrl@y@f3 and support 5 and
phot ocur abl e oli goner and nonomer and cured with W
enyl sgthe ey essPAREOs pkibe tyve. @,ﬁ Si¢filie BY pwl@g&plsla@nd intermediate layer,

T B RN Lo AP BYS, Y L BB R revented
froap maredisingnon alyeldighndansmitting support 5, and the support 5 can be easily
recycled. In order to enable the removal of joining layer 3 from support 5 by peeling them
apart after the laser irradiation and without rupturing, the second intermediate layer
preferably has a thickness of 20 um or more, more preferably 30 um or more, and a

breaking strength of 20 MPa or more, more preferably 30 MPa or more, still more
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curing it, and coating the joining |l ayer on the second

internmedi ate layer). In such cases, in order to
wW@e@seoro3r e- adheri ng of the surface separated RET/OSA07/073424

space fornmed by the laser irradiation, the Tg of the

resin (in the case of a photocurable resin, the Tg of

the cured resin) may be 40C or nore. 10 In the )
profeiablyatd M of moie Inaypsreersoopc TRYinof thepserandnintergediate layer
pe@ﬁe%}/%% g%ttogfg?ﬁﬁdt%ﬁ?maé r?g eeféel?lg la gg%tsglgﬁ &S w?lgﬁ‘f :ﬂ}eas%c@ﬂcf intermediate
layentisecamtedoast a/vaﬁxtufeay&plmtoctdnﬁlé bhgckmasaldumbﬁmm dnd afred with UV

the | ayered body is prevented nd he ubstrate to be
(c.gr 3iheR thanbist tbBrgresthby et pobaRe CaReTIph peg on the film
sutfsgife gBatn%nﬂlfea&EHﬁd MeidnddBXEN olﬂoﬂgotﬁﬁ%hl | 3l ion ]1ayer and

the f ng net hod, for exa be consi dered
cutfﬁng gigndt dmatlﬂéth@rjemmlayermaﬂle mgco&dllntbrrmdmé layles. In such cases, in

t ot her onver I yer IS ated on the suppor
or1% B B E o IHE b st bRt et Go P B dpe taser
irr&didtRm, e T ro@%@ﬁdsﬁg(lfm& cébletdfathlﬁltgéuraﬂlé 9k4in, Qhe tid€of the cured
l'i ke. Thereafter, the curable adhesive is coated on

resis]) hesrbeo¥SCor nweh of the surface of the cured
pho othernal nver nd, t.he surf
Cundt BT TRy ERR SEIRE Tois el “rluBgiiR F v Gndesiabt

for@@ﬁV@bﬁtaﬁ%s saylefas aftdfrdmecrsehint batvecrtlf et Faekednple, if air enters
t hrough 20 the curabl e adhesive, which is then cured

betwgep (l_)aryﬁ{st the t}l]@k@ﬁsp, gniferpaty ofrthe laé@]g:ﬁ-&oéy ipprevented and the substrate
t t h t
o b AR P 5Bl S BRI R o

bodystmati anFif 1stehfollovaysemethodofty cixsmplegtray diel gonsidered. First, the
revent air fromenteri

perfornmed under vacuumtao
pr@&@lﬁ%@%ﬁ&ﬁ%@gm Fhie » aﬁethgéfgsltwﬁé@nwer fsoqoa@%F%SHPPOﬂ by

an}bﬁne P Y@ kYaek wipdhesi-ea a‘ilﬁvdu?&i W?{Pa(ﬁeﬁmtgh\@fth ultraviolet
described in Japanese Unexam ned 25 Pate

lighudr thedtkicoh¢réafte )hel\bl.ralﬂli -dBSAZOis chhated| cauyet@d obody bioth of the

refer uch that is,free om.t he .
su& -t@ %r]eg a}&%ﬁ}eﬁaile@nagﬂoiqgla@rlaﬁa t]il]egsw\g%ac? Hﬁ[he substrate in the
noﬁJghﬁﬁla@I&, TH@ﬁhcﬁBth@lQm %bf{\%rﬁbﬂi ?glt dhdogt WeRhalcaYEht®ached through

not to cause droppi of f of the substrate, and

thqwalgaldn éaihp&m o‘ﬁhllcbslﬁst @m@breéowafs)rmothsmemmﬁ layehefor example, by

irr. c{fla(e%}n%a\{ver %V\()fvcg)l f%{)]m % 8@1 P quge{)vﬂgregbr a grteg)e/body can be

al nrng

forgfedUMile $¢i’ﬁ&hbﬁlt0€ suéh b mdtyﬁ’@ﬁbﬁdybﬁtﬂra&ﬁibt}aﬁerﬁ&med under vacuum to
manuf actured by the nmethod co r|S|n% preparing a
Y

Prqvayie pig dﬁ%d@t@m@%ﬂ dpyre, Thisi ¢ By attped st ippteample, by
mo@%@ﬁ S% Sﬂ}gl}lﬁg[} Sag}g%&ﬂ? vic@RBLY b Ghat- c?e@cr%dzﬂoﬁjpg&%g Fnexamined

radi ati on energ
PatehoRdtl feetiona(K okai) M. il @832 Eyer t hr ough the l'ight

tragsmttin u econpose, t he photothermal . .
conyBF 4i57d agrl B GGy gwgr% DEp AR b1 e Pr@%n{?}ﬁ gnvasion of
wabdRRLd &ldhd SRMitSE dhi Qﬁlt)stlta'fea'ﬂﬂ"!lﬁ 5&%@1@ URBRHh be@Rdn layers so as
peeling the joining layer fromt
not to cause dropping off of the substrate, and has an abrasion resistance so as to prevent
the photothermal conversion layer from being abraded by the water flow (slurry)
containing dusts of the ground substrate.

A thinned substrate can be manufactured by the method comprising preparing a

layered body formed as above, grinding the substrate, to a desired thickness, applying
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substrate. 5 In one aspect, the nethod of the present

invention is described below by referring to the
waele@sionsyst In the following, a | aser beamis uBEHUSE07/073424

the radi ation energy source and a silicon wafer is

used as the substrate to be ground, however, the

yresent invention is not limted thereto. H
radifions CRETEY 38 sthe erhotashermal icenvassion uerutiiewsn ﬁ@u bﬁht transmitting

sulﬁj%\étj & fig gé qhé %ﬁr%g{no{ﬂ?eo g{f ﬁ&{\%?%@{e Irll r %E}St t:ﬂgrel(@ytgr s%garate the
gmtmd lsulmtraaadﬂﬂ@ﬁ|th)enhgte\uaﬁﬁn12@ng:mmpbtt§aﬁi meliag thiejoiahabgdr from the
a supporting part 22 provided in the vacuum
$ﬂ§ﬁéﬁber 21, on which either one of a substrate 2 to be
gr oyngn{ %AJ %@% Weth&d bf He n@’eseﬁ'ﬁ‘ BRRAGois! ®sAiRADRRN b}lnreferring
and hol di

rel easi ng neans 23 provided 1 n the vacuu
to thealnpeng? In theenio | lowirb b dasenbeaneiswsed hcthk ratliatent ¢nprgyatource and a

t he upper. po tion of the supporti
st A8 e vty PG aabufls DS Bpbi afRaEt. (fEbisfiitdByehiion is no
linw@f kereto. The vacuum chanber 21 is connected to a
pressure reduci ng device 25 via pipe 24, so that the
pr eE@ r2eshiomsi aderosshgectioread (rigw oh anv@emum ﬁdh%smrbéevrl@dmt@bﬂe for the
means 23

proljiblctl%n OP L[hv%%llay?{eg ??8d¥/ %rf Ong aeImb ot} Cnt%log r‘]dsfe grege(‘)n% 1nX?m-t)10n ASvacuum

adlSddfonade®ide A0t codprREDY v @@MnathanttRr 20j $hiporhid ikt 12h§rov1ded in the
shaft 26, leaf springs 28 rOV|ded in the periphery

vaquygn elisitbis £ |.sair which ezberpmetof 2Bubgre A& be atpuad é%cozgwafer) ora
su (’t)eﬂng'd\x%ogga? E}]c? ﬁ&lla g%feasciff% h{égnszé pf%%ld%ﬁ? W: ﬁlﬁ%fﬂ é:harnber 21

Springs are 1 n contac
andl maﬁabls ut frecertidal directioacat tna wiparrpertiod bf thd‘tﬁlppbleiag part 22, which

o KB BBT DB A MPPORrS PLle SUSREEECRA. 15° Rar i fpamber 21 is

corﬁié@f%@ riby a581%§sutr@ ?ed’ﬁ@{l\gr de%lc%t 250 @fa‘ ;3@ nal s&ULRShe PRosbE inside the
ot her . when t he shaft 26

Vammnplchas‘efd dbwan émdreldh@ds Jmpohdldlﬁgbcleam wakes 22 has d shaft 26

25 cl i 2 th 5 .
i B aff OIS T ol icsh Gt Iogt SRt TR 2pgrovided at the
dish@ledldl 0 it Mk 789 |AF §pﬁ@s%ﬁﬁ@vﬁi@&ﬁ{ ﬂl%rpe&“ﬂphé’rytdf @hd €&tact surface
springs 28 to superinpose t support 5 and the wafer

parg 27Lmdwlgddlmg§lw%ﬂmta@m@@ fr@m ehehilead spong tZ&eAﬁ alwvreul Fig. 2(a),
Whgtq glye 1%%2 S&)?%%grgl%l'ﬂl %grtlf% &tlﬁ’?he mﬂ%erl Wice Ef { xia(%l/uenrl clhaérnber 21, the

escr ove conver si on

leaprspMh@egrcOtbnapres3Bd g m@é thoRlingSelpask a® hiy, digectdf &iWaTrdD the vertical
| ayered i s prepared. either one_or both of th

dirggtfonytohokdh e WEPHIk St Wt qhérvv?ef@r 2 8hhe¥RicEH cragre pno?he tofger hand, as
shog\%pﬁoﬂclg fﬂﬂﬁ QIl?eesSHaﬁ%@le gres&rdrﬂo% e@ld fgédgﬂ\@grt 5 cgﬂgér vgh&r 2 isin

us prepare ort
clode @m)mﬁdyltm thd'm/afmcﬂ.luln’the- @l@pMﬁDSZ@@[ﬁh’cﬁ@aQEﬂsposed on the supporting

palap,etcg{: EJS ggg?cggvzg;%m rglggsfg éoge%\%eé?v&flt t C g g% hcg Elll]gg)e?lmpose the
support 5 and the wafer 2.

Using this vacuum adhesion device 20, the layered body can be manufactured as
follows. First, as described above, a photothermal conversion layer is provided on a
support 5. Separately, a wafer to be layered is prepared. On either one or both of the wafer
2 and the photothermal conversion layer of the support 5, an adhesive for forming a joining

layer is applied. The thus-prepared support 5 and wafer 2 are disposed in the vacuum
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reduced by the pressure reducing device, the shaft 26
is pressed down to |ayer or |ayered body the wafer as
W@ basnososl Fi g. 2(b) and after opening to air, PEEUS2007/073424
adhesive is cured, if desired, to obtain a |ayered
body 5 Fig. 3 shows a partial cross-sectional view of
rlndln%ldevice useful in an_ enbodi nent of the

charﬁbﬁén%h oh theecuyrt adhonignddaricee2Bes chABR |18 diga(seddst pssure is
N :
B0 O REl HREis2 T S ShAE AP TR A o e

bqu el deldr henkath it Féy. rﬁéﬁﬁ&icﬁhft&]omﬁdlgttbealls ubd hétresiporik cured, if

is connected to a pressure reducing device (not
de%ﬁ@ﬂﬁf’“ﬂhé BidPodét erial to be ground is suctioned

d .
gg. Filéh)e(?@h&@s 10p4hg Ql%g§$écﬁbnﬁ1w@'§v Bf‘% V énﬂrﬁg AGvidEsERIl in an

| ayered body 1 of the present on as
embhdwent of Fhe .inveniien.pFlep gnedhngrﬂjbvweﬂ) a;emarilmt erpledéstaloSl and a

.be. grqund,, The ppor Sld t he ere
grlﬂ‘g‘ﬂg V@H’ ot ’E"I’iaéa@ &‘Lé)%’ﬂ‘gﬁ OF‘P{‘E e&iiu Sﬁﬁl &d é*es%on port 34
is pR&HdelXRd AN th@?@&dsﬁh‘l‘ SlISéﬂﬂlgth@ EESS Pbi@-F4eRUSnAscted to a pressure
devi ce. Ther eaf le feeding a fluid flow (such

redasingwigvse (oot smymé,owhnrﬁbma kmaéwrﬂl e &F @round nmﬂetnoned and fixed on

ri n lnd e er ta
QfBEATN it B RPLEGRert The PPyt B Thvdflpfenton o
shdyed froFIg nds hhpagdi andivigd as Aheateidlngibegredid. M@e support side of the
performed to a thin | evel of 150 mor |ess, preferably

laystpdnhasty | ds snouniggr@n Hicepesical 1 24 the grinfdgsdeviger #} and Tfixed by
sucgfohqgir%ga h%s&ﬁg r&ﬁ%%{gtecgev &Y Ehereé@e@ La @%@e‘&u%ﬂéjﬁuﬂdt ﬂéw (such as

renove conveye sequent s eps, ere
wasepar atyl eslutidn lkhewwafseful andwifoe gsiugingy,t thbyerindirgedivat¢lodB under
W.th, 2Q |l.aser beam and t he eling of the joinin
fOtF‘%%‘qu%‘?Qﬁ%\t {1HE cRareel Wik ?rsg Dy dy 1rthgreby pgffawgmg te grinding
IV f [
S Bt e e

mo2€ pREIELIORSteof lepal step of dicing, a die bonding
tape 41 1s disposed, if desired, on the ground
sur Pies gendingdo e desired E@elofhetlh)éerpcbp@iyeb ipysmpved p gonveyed to

sub%&&lle)nt gt%gé ;]fnegé bs%ﬁgjaﬁ f ﬁl%ewé]% 51§d {fl% g%&? §§ ?ﬁi%dlatlon with a

ere
laselt edangarfdrthopedihgdd tiay ﬁnrdng p@ssﬂonf[ﬂ-_th@ waﬂe(r lye) performed. Fig. 4 shows
Subsequently, a |aser beam44 is |rrad|ated fraomthe
a dg%lﬁsr# thg ¢feps offsepyatingihsrwarybayd reqline pf the woyning kyyep First, by

taﬁﬂ?achﬁlﬂddf ahd QfalQhe t(rfedlﬁlﬂg & diRedMYink REHeSHPR %S\tﬁageedr’ §f2d651red, on

picked up to separate the support 5°fromthe
the( @ognd 4rficy .of Fhnakfey sidehd tho ilarylerag boglyelr (E3g. 4(g)) or the die bonding

a3 135 3o ool T A} 2o Peihed ittt u 2 A A HTng frame 43
aresdlkﬁdé&[‘ (MRS £6)) SuseRi@el esl 1dser gLl RAdiaRQA f?@fh'tl%jsupport side

evel |n§ So as to prevent edges from damage du
of thv:pla}mre Pody 1i(Big. 14@) doftarehe irsadiatisagd thetassr bﬁfana the support 51s

piched S RS ™ G AR PG TR e tover 3
is deParajedibyi peglinipaibtdis a SiEheIcki icont el gl g pREY)S and t he

) 27Usually, a semiconductor wafer such as silicon wafer is subjected to chamfering
called beveling so as to prevent edges from damage due to impact. That is, the corners at
edge parts of a silicon wafer are rounded. When a liquid adhesive is used as the joining

layer and coated by spin coating, the joining layer is spread to the edge parts and the
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WD 2008/ 008931 PCT/ US2007/ 073424 adhesive is exposed

to edge parts of the grinding surface. As a result, in
waele@poeiony a dicing tape, not only the groundP@Eig2007/073424

but al so the exposed adhesive conme into contact with

the pressure-sensitive adhesive of the dicing tape.

When t he adhesion of the dicing tape used is strong,
adhqﬁt-ivejl@ Prosed tos5dee prgs Qf)‘ihéigrlﬁé%lgdpﬁp Rgce dista tepills pdispasang a dicing
tape n&%%% ?1 CA3&d {Vgtfer gupcglgct Ber egc‘g8§e a%lhgsg%/ LHE |11%0 cgﬁ@g&ewrth the

e expose esive ore di sposi
prdﬁsmenmsita&adhemiveaof tile dichgy thpaMéhenFbe adﬁ&rom&rfmh/e&ﬂlcmg tape used is

t he exposed adhesi ve  at parts, radlathon ener.g
strepe, the jeppng Lyer 1s @%g%m%ggﬁc%tf tolsgpegatﬁ) Insugh gecagss étds preferred to

I |
P e P U (oD Lusp s (LT ARy Piche tape and o
dictrey/framme vifir che camvbkof ths egdpostd ladmsarwlt edgd partsheadsdtiop eof:rgy ora

Cllisgh '@ﬁvﬂe??%gmé&g R D PGB G AR Btk 2bsorb.
a Tipxd nOsHBLA Vrllé%s _SUGEhAl Ry BP?@%&Q}% i gqﬁ{mg d@ﬁ%eo %wh can be

upper surface respect to
use'ﬂh é)rfexxmpg: pi tht eteh bfiisadratties, ofchaas widr e lmscnidaal insarchaspect of the

) er, a. metal ha sur.fa r hpess.

imBpEOHIRE iR woy, Eisaboiiod S PREHRUEST skt BEF B Riapport comes

as fuemp@er RIrplce vath RBYpdt MAmE URIHeYdvER d00The FRAWDlate 51 is made of a
whereby the |ayered body 1 is fixed by suction onto

porome niatalusngh p$ sinter@lmetpher ea@amrhayalgsweﬁap@mugbn@e Tl pressure is
re élu% %rr 32 I%/ tvx;e?g% o ﬁ%ggggrt il tgte ﬁu%gug%g ﬁa ice (noe[ shown),

Wh@fefb!yl thg 18ferddBodyoil Nk Fikel Euctrﬁn | 2% tho il SlatesEd THe vacuum
|rrad|ate the layered body fixed in this manner. For
sucsipntiprcads preécThbly srone aRrquEh NoA Kepause drAPBBIEr I8 dha sbisegient steps of

oDy TBOUBL O RRG: ASEOPRIRBLER st it i
layemd\m)riy ifioad lirashéy matinet Néorweni ging nigd hse&fbehringhllasalb&(aﬁb@ﬁirce having
y the photothermal 20, conversion_|ay selec

an s%ltﬁqﬁahlgla ML STUSE dlscRparotitign Bk ﬂgfeﬁ CSAMAATE fonaesm in the
&Hﬂf@%&l cAvE: fotﬂela}@’feﬁrth@ %V%n%tﬁp&f@grﬁdabs&%d 8% &P hfotothermal

l'aser mave engt h of
coﬂmrsmnn1ageMA@elleatsé,rso(tha\ﬂedimgmbsrtrﬁﬂi gasnc@n laingbnarated and the support

m conduct or | aser wavel engt h; m 780 to
n 5 BT EER BE straied i SR RoBR i FAG B St adn 373 064 ).«
scddfy | ﬁ%n%@@wg@flaﬁamh%%tﬂ assr ﬁﬁ—‘r?”hﬁcp £ ofdmidondddtor laser
desired pattern on the irradi ated surface and capabl e

(warelength: |ﬁr@g1 7$\(th| lag@Inrolieapite wed t he beam ITDVI ng speed

i s sel S ibn.order to st
or OC% écge Ina er 1rra?11a 10N 8ev1<f‘ehe eV ce gari) %?e oof sre,al%nrn a laser beam to form a

deditedy@ittech b@tﬂb/e) 1rras’@hatﬂ@i/ biaeach amdrtgpaalb D gettihg ahs melpbtﬂtpus and the
sel ected. The focus depth varies depending on the

begp ﬁ%‘ﬁﬁlilg)ﬁ%ﬁedr}ﬁ selicsiednAlsa, therdgeds &a 1(1)1126 dles/ PosCHHE whty of the
| d h
B SR B el oy MYV TR BRI a0y i e, The

foouls elmpmfvaare!; dsgandingradihatdimensieal peccisiuncin thadesign v delvice and is
in the present invention. The |laser irradiation

noigpartigwarby ligritedi byt thy fopus dershis prséerabliyt3) wm i ttRofig: Srshows a
peﬁﬁé’ch% viw of a laser irradiation device which can be used in the present invention.

The laser irradiation device 60 of Fig. 6(a) is equipped with a galvanometer having a

biaxial configuration composed of the X axis and the Y axis and is designed such that a
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bi axi al configuration conposed of the X axis and the Y
axis and is designed such that a -28 WO 2008/ 008931
wERQBERB07/ 073424 | aser beam oscil |l ated fronP@I/USXET/073424
oscillator 61 is reflected by the Y axis gal vanoneter
62, further reflected by the X axis gal vanoneter 63
and irradiated on the layered body 1 on the fixin
lasgy bgagm OSFHbatqdr fremiadess @S%ﬁ%‘ﬁpf Pbip reﬁe@@d by thene @X@;gatmometer 62,

o e VPR g S B S0 1 on

ﬁxmgl Iﬂxtie a1[“h65 irgaliati@n Qoeitien 1o detarnﬁméd/ [£)%) Iﬁldldllrd’cﬂbnﬁéf thi (kahfanorneters

vabl.e i.n.the directi rt hogonal t
625@3n§% h%?%%&ﬂv@m% dages Ped Fig o‘%fgi S eﬂ%}@@? with a uniaxial
Iy t
gal%%%%ﬁi% Befyoby itk 30180 o Dok 6 mABL AR MG RcHBA orthogonal to
thel scraanllngt dicketinn.t Aelastraheme drdvodhe lason ostiblatooeblsercslectge by the

e irr dlatl sition r,m ned hy the
Elq Rt B EdTe bl BRToHEEr By BT JBRToE £ 2 frdiated on the
layEf%%U Ed N @h thé @ncmé%&bét@%es5@9%66ﬁ“radiﬂlogl%otsﬁ%nd@Vde@e@m‘ﬁ{ed by the
Fig. 6(c), a laser oscillator is nounted on a
dirpgiieatdfehe galgencsmetmrcmlygmv@sandqthﬁ Iresibionif e aovadde stege 66. In

the gﬁyx an{d F%g 6?{3}9 aala ogallllgtsor ﬁ'lg_%dﬂ?ﬁtn %de \%Iq ! he e@ gstage 66 which

rncﬁéﬁ)n tfhe i Ql&ealcfnl cXtEXJ ah@Yehn@S Chdel At 1%d1@£bdaﬁhdha entire surface of
abl e stage 66 which noves in the biaxial direction

th%kaygeglb@dyl Tihe dexieecf Hg. fidy cogpaises #dixed laser oscillator 61 and a
mongf)]l% J[agg%B %l&P&BV%Snﬁtt¥@]ﬁg)lg.%%galr%18h lok%ts @]Tﬂesdewce of Fig. 6(¢)

on a novable s can nove
had in eommtmpomaslucld thrae atlasenosuiithtar 6 lajsenechtéaboly a hmx&bmmrgteeﬁ]s' which
on a nmoyabl e stage 66 ich can move in the .
cargipg £ i VB ) 8%?&510“@8‘1@ Ry e 1S mpyategen a ppgble stage 66
whﬁﬂled'aﬁ rho%eqﬁ REESiR AP H&h&g%mgtb Mgk &B@M@&@ge Q. the
| ayered body 1 by the laser irradiation, a top hat
beafW licorthere seeorfeeg. abd(f Jdmdpang thg vaaf@tafebe kyercdyody 1 by the laser
.stribution,and ver e ener

d k
et 1t G0 OGN ST P T ) P o G5k fef pon and vry

rediBYd REkAL ABBN IS EhehivjRBM rKFIOMAL ﬂf@fet’%@y fofrﬁhéd eNRMRL A, foM may be
(a) a nmet hod of deflectlng the beam b

changed by enp pnowen gwihiode forgxamplsolly G0 afragt Chgf ¢eflsetirg thsibagm by an
[ i ff 0 b
ac%uﬁto ) %ca(? é]ﬁ(f%hg 11;1’81 {)Jli OOE fg}?}ﬂg% %b&gl msaﬁl% rgfrggtlﬁé%éﬁ%a@gon, or (b) a
meaﬁﬁlrdmnamgrth@b@hddnlngﬁbt&nblasmoth eagm@ batusidg a@AGEEYc 08 a slit.
determ ned by the | aser power, the beam scanning
spedde dapgr trrﬁéh%@arﬁnsrgé(rﬂétd@mm@fi byxhapRsT PRWES, |tlaesb¢am scanning
r u
s R e B ARt TEP el B e der poRch L LB b Bpod i, but o
hnﬁted td) dret Orf?etoel(m/ wattoiW), tid scanniap dptdaas hean) di tarm®trecters/second
from5 to 300 mor nore. |In order to increase the

(mé‘be?é‘é theypegnp, ﬁsansett%pis fiofeS [Q3Q0 HBLYiemOcs I pKdah Beticigag the speed
of {hhsﬁ%géj Xheg ﬂ?er %)g\%g iasnr@%%ﬁ"c%g%%lg zl}elr@rbé/&ggg%ﬂnmg ﬁg 18 gtﬁbn?eased. Since
thedivambet ef sdaﬁs: carelse fuathgeredudcdens teamoamddianmetee bedmaes b@ger, the beam
i ncreased when the | a ef gomer | S ﬁuff|0|quly hi gh.
€ lascr g

diameter may be increased when t power 1s sufficiently hi
The heat decomposable resin in the photothermal conversion layer is decomposed
by the laser irradiation to generate a gas that creates cracks inside the layer to separate the

photothermal conversion layer itself. If air enters in between the cracks, re-adhesion of the
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30 The heat deconposable resin in the phot ot hermal
conversion |ayer is deconposed by the |aser
WO peoatiosasi on to generate a gas that creates crBCRES2007/073424
inside the layer to separate the phototherma
conversion |layer itself. If air enters in between the
cracks, re-adhesion of the -29 WD) 2008/ 008931
CfaP@W@S]%WYW@hﬂlerﬁ‘é@fﬁcwsmé%lfntokfé01b’Faéf\/’@ﬁte@EPﬂn$W§ el Brig desirable
f r
to g%g%a btegrp s@&t{nl % ?nl%tthgl g%%%%%@%ﬁ ?ef ¢ bo tﬂ 'tl‘?‘e 1é1ter10r of the
laypsadtbodf. t he Iayered body to the |nter|or of t he
| ayere descr bed above, the glass transitj

baody
tewéérfgftsafrﬂéed( Veofthg g Si)ﬁ@paflﬂ%rtﬁlapera e ShekPSitlh P Stothermal
corln%Ys%n 'la%lepr1§f ?éf%b% f&ﬂfntéﬁ@?d R gi(ﬁc § R ChoRl THY & because the

This 1 s because th separa cks"may re-adhere t
semnaeechcr@tltsemaij adigrd toeone @obnhngdluing the cddogngfobe decroamosed resin

nd ke the.separat.ion_j i bl e. The. re-adhesion is
and BREF B eReraloD Rt blfe The T REPPgR s cmideda OgRuras 1o the fact
tha®fthd RRICROGF AN BhoBIhcHRNVETERIdN RYST bOBERNMBRtRhEAGBDeach other
wi th each other wunder the weight of the support.

undiigthe froright aftbe seppadheldictaionsathebeg-gsihesiem el bW‘I?e‘ﬂVelnlfﬁé when the

1rra\1Ac£atbo'1]1tr1%8§,;eas% :'12905 uléxgc(fa 1t1os‘[ tI 3 %gget n,ls?lxgedlg%ootf tL% I,slrl]%g) %;S% T Xﬁlmple by

pelf@@dhg ithid REdratradiatibm it t}@ weetidall @akctibnr R6rhi tae lcfvf/@rpafrtht@ the upper
| ower part tq the upper _part (nanely, by perfornln%

pait heamelxeby perfeiaing thenlases igradiaign Hug atnilféﬁw%twrwh dhattthe support

CO%OO%Q%E boﬁ&ﬂes? ) Or P?ns%ﬁﬁ e?hc?dlglﬁ X mae{fgree{nd' 18 pﬁototherrnal

etween er - and
cmﬁ@nnmiBwamﬁ@aymfa@&@anmhéh&d@ﬁhpaﬂérand I|ft|ng t he

| ayer. 15 To Io a _laser beamfro h rt of
t he Pa5/BPIEY % “%'% Hhém%aheof:ggeaam y?ﬁé W@rq%a?,&f BSeysthod of

apﬂﬂ?inIthé la@@raﬁ'elaih WRE RROET trba rdcﬁtlr{g @@otahﬁleee‘agg RRkd tHeQangential
etangentla directi waf er or alte gtlve

directromtdi G@f@forsépitemdtivylyl, B naﬂmit ofrsglralhelrtadsmng Iblecalers o l’ooam from the
t he  edge rt. he ce ter like a nogr aph record
e e ik G R PRl GroT b i, 1 he. suppor

is agRanRd edef roMidthe, Waf Qippendis fs@ﬁarﬁﬂ%tisfrorﬁoch@ Wf@t hffor this
a general pick-up using a vacuumis used. The pick-up

op¢ratien @glenmllrplélalup st ey vacgpmrie asedd The péclver wmwﬂ@\din@@l member
corn%&eggco% evgc%vﬁav?ngo% sutglon e%éc%l a*tetﬂg dlsFal %hd Elg 7 shows a

0)
ema IC VvView or use

scHR@REt alitw rbeep @ikt forofisct iﬂeth‘eBJepéraﬁﬂld opbtios ld)mlﬁé twaf¢mand the
t he case of Fug. 7(a), the pick-up 70 is in the center
suggort Heths ¢aysarfts Hal ths R}Rl@ap 7Qps mnth? sentgieefithe gwpport 5 and picked

up %%&%h@kdﬁ&%%?%et@ﬁﬁéé@%g%ff %E Q%@gpﬁggoé?s ?‘r? n&zﬁg 7(b), the
plcﬂialpt 70ofs at hie <igp pert tof heasughpday Spad [biyrpgelidy waild bknwlmga aornpressed
s R8Tl B SS4R AR B CEREER fhaeh S04 HoN PPk D6 SUPpOR ca be
mdTOERI§Petiky opeel ed of f.

After removing the support, the joining layer on the wafer is removed. Fig. 8 is a
schematic view showing how the joining layer is peeled. For the removal of the joining
layer 3, preferably, an adhesive tape 80 for removing the joining layer, which can create a
stronger adhesive bond with joining layer 3 than the adhesive bond between the wafer 2

and the joining layer 3, can be used. Such an adhesive tape 80 is placed to adhere onto the
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After renoving the support, the joining |ayer on the

wafer is renoved. Fig. 8 is a schematic view show ng
whowsnbss3j oi ning | ayer is peeled. For the renorel/usfo07/073424

the joining 30 layer 3, preferably, an adhesive tape

80 for renmoving the joining layer, which can create a

stronger adhesive bond with joining |layer 3 than the
J01ﬁ1@Ee1§Y@Je3 BB dhpepopechin Hie Hiew rdiclig dvigieby dieniomyng layer 3 is
rmﬂﬁ% can be used. Such an adhesive tape 80 is

ced to adhere onto the -30 WD 2008/ 008931

PCTEUSH@DQﬂmﬁﬁﬂzﬁﬁmuenmnmgnM&Mﬁneafaadgﬁhemupedkﬁq;kpeoradw

the arrow. directjaon, whereby the joining, |ayer [
framepifegr WEDAY 4 gic o Mk w%er ERIPSHS T U mgpagre thercby

i r

co BBt ety IR Ao G KR 206 pRifofdt Bfore (ATRsH friddiaton. n
such asasal it tsmimpqssﬂolfeﬂoqj@yforrﬁ tb@dmingtﬂtapgwkmla:hapng Iﬂmmvkr attached

he di ci may .b rfor before th
o Itryapdt T SIS GBR GRCHEE, rorPRi 1 Garrgedtipapdscparte the
supRkf My e @lc&d Pertish haibdedt InfamidiOmby 8ls¥BE ﬁf)phed separately to
attached to the support, then subject only the diced
a dﬂ@gg otent mthcwé Ustiged dwmgatﬂpe,t bsone ‘amsf@'elpartbnoegln lagioining layer the
groun R %fter ﬂntﬁaa Ihgﬁlt &arbsgﬂlapél R Ser%\éngtpé?\g/ld?dc' ?hereo& lph%totherrnal
aﬁﬁdﬁ%ﬂ%@@mut using a dicing tape, by re-transferring
through a joining |ayer the 10 ground wafer onto a

| i g meshestiiof thergnbadipents ohbgiinypngppgarielpw Hisrlagsrodbody to be
RSLELGETE oGRS 015D e SRR, ik ot o

serbmdiyddctorb\@afesu bhe msmlt tnmetlm)cg hBowi sufperaint rpeod@sane S&PS in some
prior art methods. In. the nuf act ure of

Casgé%a@gﬁwéwe%eﬁ@@?@mr? RenditiQisarffnGraitoR s cmplapyuerocessing step can
.

b R R AT 20 B RS RO AR RR oL S bR Blectrial

COIﬁB@EeA&pmgr stabpexesuplarp praspssittgestemgart e thryi djdesg sgbhiqass, such as,

f01rf o Iﬁ? gg asrh% gﬁ{)ciegflgg fg\ﬁ%&'}i rcgﬁte Q?gﬁ‘gl fa.gﬁother such exemplary
pr&%@‘ﬁ%ssﬁbp" BarSb&PrCigipl fRatny RAGRérn@ch @ginplaHesrossisiAgd%op can be
for exanple, plasma processing for printed circuit
thebmacpmpremmt hendisg éhC@%én@faﬁer%mph dwadiigny seeijoralnlaper to the
waf (%n Erﬁﬁ%dﬁ"' 31%% 8??“?16 f?‘l@gﬁtﬂ)%rarg lé’tavan 3&%”&4 Bhuff t%% a2t s &i?%ordy can be

can npressi on Sndl g suc

su@éf(ﬂ&ph@ thdyengoargsiag s@éjﬂlxklhlw@ﬁll|a;'ﬂb&/ﬁng QheI fEninpdhgdr. to be casily
Enbodi nents of the invention_are advantageous because

renpqisd] Bigmr bg wewd el (vafpheclesone enrb@égn%%é@s&m@d body
com gﬂﬁ%"ﬁm&éﬁd é?cfth#r i(& lgyger B@klgg&%d Y fn 1%‘[ & i jn excess of

renove trate
15 (%"@]relne%hmcbmt&nﬂtmertth Ehel lay@edablod;odynprmmgx{ mnedl gd]aesmerj ething layer

hesi ve 0|n|n | ayer £, subj ected t . :
cor, PSR TTRSEUEs o 298 T 8be Sk - efrRAs of this
1nvteg§oeﬂr ﬁ%@fd%%ag Ql‘ijeyacﬁl@ﬂ'% Eat] BOhAtRUS §H1cRINEH UG ot OF A5G for at least
one h>0/ur and still maintain its mechanical integrity and adhesion while also able to be

cleanly removed from a substrate.
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can be subjected to tenperatures of 200C and even

250C. Enbodinents of this invention provide that the
W@owesissel can be heated to at | east 250 degr eeBCIZEFRDUGT3424
for at least one hour and still maintainits
mechani cal integrity and adhesion while also able to
be cleanly renoved froma substrate. 30 -31 WO
2008719@839% HP@ntlerasmﬁeﬁtweiwxamée Bt &S é‘hlto"}’lﬁﬁ applicgtons.

pp OT ay B ]
Hi gtThE)@r@bﬁtymRaﬁﬂoags n@f{ﬂh éormxeﬁtetet wmnwedktmmfoml called system-in-
seful , for_ exanple, h a device m cal | ed
packpat afherha PhERS Y kines 50%16 dP‘iﬁgfé‘qut {L%} di‘ﬁ?eéea@c%se“’e parts are

hothdeH 8", %ﬁge (plaélag qg\féaﬁﬁé ﬁHQﬁﬂeﬁﬁ YFhia m}fe?fo%gnce and is called a

oused In"a‘sin epac ageto realize tifunction or

stabl't@ihnpbﬂ‘-cfmp package. Addrdisg catheqaesnsinackedc, auldfer ef@pum or less
Accaqording.to the q{g)zent i nvention, a wafer

carb'P @ahlf/@aq re %leblg

Iﬂgﬁsﬁﬂhﬂﬁ%gctur ed in a
g Q%Essm%

9 g
t hi $n thevieege, ttlltﬁeclnpﬂ os caneeomoinb}ea:tledugyelacttddeowghreby the wiring

tenGiiei SO e R eleclyical Btobr s aamrrRdu L Sol3 fchfigd broblems.

sudtesra@lioPbPR! BFFgh HOUC tbradh@ ffgrﬁi’éﬁr&[ghoéle@crddgra‘?t'dgé?nbeddlng of
hole for formng a through el ectrode and enbeddi ng of

Commp peﬂleuthrougle helhr e ghlptmasebe futéletmdpcedaly thethickne$se fn the case of
sec*ugntleﬁleg rlﬁtln&%svhhé:vﬁ]%e %S aacocno r%ulraél I gt%y %sm%)ﬁ/t%ﬂg?gﬁra@ :bﬂér of the
prdsaytaﬁeambﬁdafn tsulafifg fihesans by e8lkdtrile) aayivesfol@aéd 68 the back
filmand a bun'p tg_hl ectrode) may be formed on the back
surfesafrtha ceafer anchéewayard rdy tnﬁed8| wyisteaer Berdyst hsalgand chemicals.

e GELHERSE. R0 D0 P SO o SR LD v v

JOlﬁl@\YﬁfeB hierseleayeds thapeesetanventign bayes efﬁarcavslelapp]h@u t h e
resent jnvention can he effect ively applied, 3.
3. ?;on-gguh,g@gmﬁ g.e onduetor, (c.2g, ﬁa)AyD pnmxed {1 H@gt Radlatlon

uulluuul. ul

EfRAA At ERBrich BloptBRSYind §'ta%‘?ﬁt(z' cal Properties, and

Stabrii1ty 20 Compound sem cohductors such as gallium
ar s €ongouad ecingionguaes dsucbrashgghumpaséoderanc deuigsescdt for high-

hi ps, | aser di.ode and t.h e because of thejr.
Py iBiae URe ARG Af10f Bt ey Hoghe| o fHeisnadvantageous
clet®RbI biopertdk r(@h SlE@fshl o8Nt Y&?ecbaﬁﬂsﬁbﬁiﬂﬁeubﬁﬁd S¥fture) over
silicon. Using the | ayered body of the present
silicon. dyingthe émrth@demf theprigednh iviehéon #ridctkerebs redypingiie thickness
of gh% ﬁlp ﬂl‘ré%e\e?tgeéedéee ;1 i d eatatl(ojn Sff{c%c%r gegeeon tan%‘i 1%1@% Iet Egrrfoer%tance At

pré3@ eHel @ihdirgr opelmttaﬁntes $h1&1eﬁbu§ tddasti@nehd te foﬁﬁmﬁnl @fnaer:lectrode

an el ectrode . ) )
are performed by joining a semiconductor wafer to a glass substrate as the support using a

grease or a resist material. Therefore, the joining material may be dissolved by a solvent
for separating the wafer from the glass substrate after the completion of processing. This is
accompanied with problems that the separation requires more than several days time and
the waste solution should be treated. These problems can be solved when the layered body

of the present invention is used.
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are perfornmed by joining a sem conductor wafer to a
gl ass substrate as the support using a grease or a

w0 e®Bm0898at eri al . Therefore, the joining nmaterP@/UNEY7/073424
be di ssolved by a solvent for separating the wafer
fromthe glass substrate after the conpletion of
processing. This is acconpanied with problens that

4.th§&a@bmt@é&tgé¢¥afea_ﬁormmm D days time
or ot Sre S P RAReS UG (R SO, £F2 SR Eror SRR yoten. it i

velyr iegenthnt tovepiraenthe svafiehd thS 2upfor2&08Y OD@9Xparation can be easily
PCT/ US2007/ 073424 4. Application to Large Wafer for
PerfPRRGv VAL nﬂ?eogqye@vl?qckv @ﬁg_theh%feé%?é é%ﬁfltlanuérl@%im@ﬂg crefore, the
presE@infRAOR L& blappfich AGP1¢ATRLGr Silicon wafer), it is
very Inportant to separate the wafer and the support
5. easillhyn RatkeCryspbWatféron can be easily perfornmed when

the.l aye ody of the presept .invention is used,.and .

t her i ictd of BockecHil asBr T Binoghs et s rish s Teuired 1o
incdda80 th® dsbiligtidd Eleueney. TRE NepRakoCS iRl AL eferfodmbdayhen the

field of rock crystal wafer, the thickness reduction
laygtedgboglsfadrth¢ preperunveation as usedcashtherafore, he gir¢sent inention can be
a ﬁ&@qg%ngﬁﬁ }Q@'separation can be easily perfornmed when
PR ﬁayer%d’ ody of the present invention is used,

and therefore, the present invention can be 10

- aEEg ed also to this field. EXAMPLE S These exanpl es

Iy for illustrative purposes only and are not
e oSl L 0P 0, HASRENpLB, Sh R ngt b o e

limifing bre theessdpodf thbelaspe il paad, iporcangeshyation aditin therdxasples and

not ed ot herw se. Exanpl es of silicgone adhesive
thedRH S Femes gHan e F}S METEG Undsre POCEBIMFERIE. and ot her
reagents used were obtained from Si gma- Al drich
Chem cal Conpany; M| waukee, W sconsin unless
Exotipdesvaf sdicooe adhesp@ e{ﬂﬁ)dimeﬁﬁaﬁ/tli)@j_aﬁmg layer: o
(F:?T/ U@%g%%z&ﬂgr%egg%%g@? ﬁvg:{rb? (rgﬁ%éllinaedl RO% S%Px{a-eﬂd%tch Themical
Company; Milwaukee, Wisconsin unless otherwise noted.
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VQW 135 M xture of vinyl-term nated
pol ydi net hyl si |l oxane wi th about 20-25% by wei ght
wa povgloegosnct i onal silicate resin commercial | y BHUSRDT/@73424
from Gelest, Mrrisville, PA DMs-V31
Vi nyl -term nat ed pol ydi et hyl si |l oxane commercial ly
avai l able from Gelest, Mrrisville, PA VQX- 221
TablegfiAbhyeyeatiens Q silica resin 50%solution in xyl enes
Abbraviationar ||y avai |l abl e from GeDESIRIPNIONT i svi |l | e, PA.
SYL- OFF 76718 Sil ane-functional pol ydi nmethyl sil oxane
co eiaIIy avai |l able from Dow Com ng, Mdland, M.

Cdsin)Bdn _ _ .
ab- et \/I avcl opent adi pnyl Ytrinethvl pl ati nun( L\

VQWE@3Bt Me3)| Mizdwraref winal-toymenatad nobybmbthgsilakang withsahout 20-25%
Vard Hil |, |M&wdighGimtl dssctiangll slsstqiesineomimetcially available from
mllineter |tGulekdesisviiiai Phas an LTHC (1i ght-to-heat -
DBABIVBI S| 0N) \CigsltfeAfin@d ipblyd{n&Bylkilé¥ane eadiReciflBavailable from
operate as q;el&mqngltrﬁeﬂlgapAconver sion |ayer.) Exanple

VR XTuT ] odi celesitl 0% sotutiol if [e‘ﬁggsccﬁﬁmermally
gﬁ;gj id7;6 %Val l\? %0 Gq an ofr,%(zﬁngPgnméa ta ySt nnnnn
SYLAFE 4618 ¢ n@@a? w;fle%a M@imé’ﬁylﬁ?@nsawame{féaﬂy avaﬂgble from
comosition v.—;g - ; S
Cptalyst of a |dil- drylmfoe)ﬁntamewlétumedfylmu%@ng(ﬂ‘d%éMv@BPtMes)
pl aced on t lemadhesilyevailableHrdnhdlfa TA4Sat, AVed HilcMAg t he
LTAECeglassThi § /5 gragiplete ofdsmiplaasethivkeeds thatUNs pii DTEIESQight-to-heat-
(Fusion D BuwbByerliouy @aue ion QX PORUT BHU (Rt APBIOo PR 8] ¥
b

15 seconds) ph-&?ﬁleﬂﬂh{al]&n dsioinad-hon passed through the
gt ass anmd cured thie adhesi ve. upon prying the gtass

E of the wafer, the adhesive |ayer renai ned adhered
angpk he gl ass and rermved cleanly fromthe polyimde
sur fraefxtufXafmOE 0 Zrdfs AITVEML 85,012 Sarfls @F HYEL- offf 7678 and 4.4
QW 135, 42.0 grans of DMs- V31 and 140.0 gr ans
klﬁ@@nzszqf fuatslyst @f@arpé@arerﬁi i@ 31 agberplattle. dIsinge nemheh@scoater a 75
t s u
mlgrgb\aéﬁetg@olaggf\jgg Sglrsn é?d&l@gvél Fx}(b gﬁl%;lé gxy&?sp 9&&&9 o the polyimide
paswa&tiaﬁi dtq&ér o7 afsﬂlo@ha)vﬁelofA piéke oF lmglassawds ﬁlazed on the adhesive

wit[}%tlhle (giaéllefé fa%aéga{g}ésx{/ag%uf Ihgs?sa?lmrx}% g\alg@,sg]gqrs\%egiol?&d%; a UV processor

(FRUPIS| SJION 1WRSp&0at &d 9&&9 fihe mgg} glmafégy ege secondg). The UV

passi vat i on ayer of arsilicon
1lhgllnast$0n/msqnll thoagh oire glhss adlvesidvtbe adlicstvet Hporl fitsithd thy gtass off of

thep\fv%tlg{e g]%ebg(ﬁleswe ?ayer Ierr]rllaslnes a{]ﬂ\é\ge‘éhﬁo e glgsassaS ﬁqerlrjlg\geJ cleanlINfrorn the

polyimide surface.

Example 2

A mixture of 56.0 grams of VQM-135, 42.0 grams of DMS-V31 and 140.0 grams
of VQX-221 was prepared in a glass bottle. The xylenes solvent was removed using a
rotary evaporator attached to a vacuum pump. To the resulting mixture was added 17.5
grams of SYL-Off 7678, and 7.7 milligrams of Catalyst. Using a notch bar coater, a 75-
micrometer thick layer of this adhesive composition was coated onto the polyimide
passivation layer of a silicon wafer. A piece of LTHC glass was placed on the adhesive

with the LTHC layer facing the wafer. This sandwich was passed under a UV processor
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-34 WO 2008/ 008931 PCT/ US2007/ 073424 (Fusi on D bul b,

| ow power, exposure tine approximately 15 seconds).
wab@sihs93i | | um nati on passed through the gl assPEmnUsS2007/073424

cured the adhesive. Upon prying the glass off of the

waf er, the adhesive |ayer renmained adhered to the

gl ass and renoved cleanly fromthe polyimde surface.

(Fusiqny Ihpidl, daw npaweic rappatusel Hae yHredmeiety elfbsesardpt sThe UV
: . the ioini [ - | '
AR LG TR SROURARE RO B0 s o
thef whileguwhagdhexiaapdyes renfdige df @lhkdito ghd glagsundtremaved cleanly from the

conponents do not constitute an exclusive list, but
po@ﬁBﬁk&“&@”&nterpreted only in light of the conparative

exanples for 10 which they were used. Those skilled in

the art will understand other fornulation conponents
Exaeplasl of anetbacrabyed golybutadiarsonzislimentstod the plining day eof

i CASLAS SIRGRLnbRT VLB S v 0
folMR¥iAgCcEMhRd PReY l%ﬂcﬁﬁh%%rﬁﬁﬁﬂ@ﬁ Cdohpovie®Y add afdt Econstitute an

fromSartonmer, Exton, PA SR 238 Hexanedi ol diacrylate
ex@uiine tigh, dut yheawdibeabiceprticd anbarin dight of Ehet eympar@iveCpkamples for

117 .Modi fied epo acrylate. cognmer.ci al |y .avai l abl e .
wifshe b eldr BB SRS o Wl phaiGhy Jhe formutaion
cop&ihenahy fsélb@edspbiad ® LeuIvRnble altbipramain dhheclhingm

Sartoner, Exton, PA CN 112C60 Epoxy novol ak acryl ate

bl ended with TMPTA commercially available from

I PA CN 2101 Fatty acid-nodified epoxy
Fog@ﬂﬂqg)?ec%o Bl%rhé? ally available from Sartomer, Exton,

A-EN—292—Pelyester—ac—tate—conpereiatty—avartabte
Apbr Ter. Exton, PA TPO LDBEPAON 2 4 6 -
Trgﬁﬁ%hylbenzoylphenylphosphinate phot oi niti at or

Ricacryl 3500 Methacrylated polybutadiene commercially available from Sartomer,
Exton, PA

SR 238 Hexanediol diacrylate commercially available from Sartomer, Exton,
PA

CN 117 Modified epoxy acrylate commercially available from Sartomer,
Exton, PA

SR 349 Ethoxylated (3) bisphenol A diacrylate commercially available from
Sartomer, Exton, PA

CN 112C60 Epoxy novolak acrylate blended with TMPTA commercially
available from Sartomer, Exton, PA

CN 2101 Fatty acid-modified epoxy acrylate commercially available from
Sartomer, Exton, PA

CN 292 Polyester acrylate commercially available from Sartomer, Exton, PA

TPO-L Ethyl — 2,4,6 — Trimethylbenzoylphenylphosphinate photoinitiator
commercially available from BASF, Charlotte, NC

Irgacure 369 2-Benzyl-2-(dimethylamino)-1-[4-(4-morpholinyl)phenyl]-1-
butanone photoinitiator commercially available from Ciba,
Tarrytown, NY

TABLE 1

Tables 2 and 3 show comparative examples and the relative percentage

compositions of the formulation components that were used in the test experiments.
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I rgacure 369
2- Benzyl - 2- (di net hyl am no) - 1- [ 4- ( 4- nor phol i nyl ) phenyl ]

WO keosoesdanone photoi nitiator commerci al |y avai P@bUS2007/073424
from G ba, Tarrytown, NY 15 TABLE 1 Tables 2 and 3
show conparative exanples and the rel ative percentage
conpositions of the fornulation conponents that were

Samglsd to be pde vErg oligqreqrs akhigl viscogly apmadoBy Hoghsating the
o T BRAGVLP L fusSRTRLGR o ROYIPAFR! Do RO ien
addihg gadifeentiand dlendingodncd{dued eg b eespleielts atisc ot spom eodnghle

.to.make it pourable, and then adding a diluent and
ViSOl G P GHRORBIA Tehsenmles Pads wi ko igomagsh pbyittigiently low
VisE B ORIl i SRR o an STE Rt SRR L (Ftbihfon and
thivingxdomi is plendedofoovoé houri Jthomiksiraddiech degassad ddri lPoneutestto one

ol.i gonmer/di |l uent conbjpnation and . thi,s m xture .is
ho] RV B Y@ o PT OGRS (hebin Ws o agaLeaar Fasy
ac%&té}”‘a%ﬁs&? bhRh @R 8poOety b8 oBgMREIUHN HRSHGS Bk @hlend&d and then
ornmul ations that include a small addition of epoxy
addgelrty ladraes foampiasioe ps preded toodbtaip dixgdesed bemposdtiangomer
and diluent is first blended and then added to a base
formul ati on as needed to obtain the desired

Cougparativé Eamphd -Quiipaitagd €emipssitibhes - Percent age
Conposition Conposition arts Nunber Ricac 13500 SR

£3% N 1ol o P 9acl € Compdstiiiiflphirs) 0V, © 99 2%
N e R 5005 | PRI TR, o "5 AT 35" g | disgioure 369
Exgmplc'le, 40016 6 61 01330374 ol Exanple 77€0.0 35.0 5.0
Exppplerd o |87e1 9 36 1]476 Exanple 9 49 0[48 0 2 0
Exgvples e |#0.161. 9 36. 146.10 4.0 3.8
Example 4 57.5 36.5 1.0 5.0
Example 5 61.7 32.8 0.5 5.0
Example 6 61.9 33.3 4.8
Example 7 60.0 35.0 5.0
Example 8 61.9 36.1 2.0
Example 9 49.0 49.0 2.0
Example 10 | 61.9 36.1 2.0

TABLE 2
Composition (parts)
Number SR CN CN 2101 | CN292 |CN117 |SR238 | TPO-L
349 112C60
Example 11 | 96.1 3.9
Example 12 80.0 16.1 3.9
Example 13 95.8 4.2
Example 14 62.5 33.6 3.8
Example 15 80.1 16.0 3.8

TABLE 3
Heat Aged Adhesion Testing

The test samples for Heat Aged Adhesion were prepared as follows. Test samples
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TABLE 2 15 Conposition arts Nunmber SR CN CN 2101 CN292

CN 117 SR 238 TPO-L 349 112C60 Exanple 11 96.1 3.9
wez@sphse3n?2 80.0 16.1 3.9 Exanple 13 95.8 4. 2PCEXS2UDT/€73424

14 62.5 33.6 3.8 Exanple 15 80.1 16.0 3.8 TABLE 3

Heat Aged Adhesion Testing 20 The test sanples for

Heat Aged Adhesi on were prepared as follows. Test

Wegfawsp@gd by geating thoadcovs 3 mubtipn bspown/AG7Eep4valgand a 50

BRSSP N5 AR 4 B

Th suréace od ateedilisint wa fGywadithe? SiQhapay ind tid, @r fahmmlﬂﬁ\&ependlng on the
Thesrface of the sili was eith

Com ng
tes; i & d)&ﬁiﬂy? Fﬁ”&l‘é‘ atigh W GRRAY AR aé}ﬂeﬁ%rﬂ rﬁl@t%‘ﬁ’a{ Figaterpodh the gap set
) %@ﬁ) Clﬁg%\%? aﬁ%dﬁ&ﬁ%o@ﬂh?ﬂné@%ssc‘tﬁ Pﬁ%xﬁﬂat@g%@%@ﬁfn@ between the

coater wth the gap se so as$ to produce
wa&nr aadl tresicleesccloat i Wige adficsivness thof capglr @xa mnvej'qr 59 curing
ns between the

waf er e rel ease r. The,
syskeiie CHUBE GRS 6 PEGP SR aﬁ?@%ﬁ&éwmw g igision” " bulb
sctNIb®PoweH AREr G0 AGhdsivRRSasWRFR, ARG cRARI iRt wal rdnfRled RBA a tape
m nut e under a Fusion "D' bulb set on | ow power.

wagiayereditp éheaaﬂiﬂiesww aghes ¢backihg dunimgad]Ocdegecelnepleadhggign test.

r W%Yleg gﬁ Ig{thog arpﬁ%at\%aggg é%g%lgﬁj tetgp 1§28 ?o&ﬁ%vgssgn&ﬁe%lg{l tesﬁgg was
car-ﬁlé& otlteﬁta 9‘(&16]@&% Peer mb&adn Agﬁﬁltr&fﬂ E&Sﬂl@féstbﬁéqulp@d&ﬁth a 10
foll ows. Adhesion testin carried out in a

Nezoyt load selbandhp daverslighe t%'%l? fQPangdia theedG ‘@@ff@rpeéb%ﬂg&f‘p ethe
co%%& %Hn%)r%% gxla% 1‘}4]\4118@ 6& %%gnggzlldpee qgéﬁtggtrdvé@ﬂn atd gééq gagg abh &
mrs/atplte. W.as rdsuit Fmifedn t;gerﬂ@e pael ﬁnr?@emﬁséd'lm N/léftlmwaMerasmtrements
t e o nut e resu was
wew@%@e |a8108%te%;8@szmlf‘e§gd§er M BIDNTAURALER aRhios one
ho&%t"l@b RegrRAecdIfhs BIh?SO &R @tefs(ijus &@Hﬁhﬁg ainehefid. i&él Oadhesion

sanpl es sSubsequently heat aged for one ~ hour at
valde gf gegteCHlag iSU& 5 pbmdRBEs dey t@etap@wlckmlgs)edleﬁeﬁbbfm@e athesive.

Tableh Ve a2 B Al ARG R BRI of 2B oF tfzdtmparative

exAfpleSicyied.

Heat Aged Adhesion Results

90 degree peel adhesion (N/25mm)

Adhesive Surface Initial | 1 hour @ 150 °C | 1 hour @ 250 °C
Example 1 | SiO; 0.2 1.0

Example 1 | polyimide | 0.3 0.6

Example 2 | polyimide | 0.2 0.3

Example 3 | SiO; 0.2 1.2

Example 4 | polyimide | 0.4 1.4

Example 4 | SiO; 0.4 >5

Example 5 | polyimide | 0.3 1.3

TABLE 4

With reference to the results of Table 4, an adhesion value of greater than 5 (>5)

indicates that the backing peeled off of the adhesive rather than the adhesive separating
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Table 4 shows the results of the Heat Aged Adhesi on
testing of each of the conparative exanples tested.
wQ@osleaso3Aged Adhesi on Results 90 degree peel BCES100T1073424
N 25mm Adhesi ve Surface Initial 1 hour 150 C 1 hour
250 C Exanple 1 Si02 0.2 1.0 Exan'ple 1 polyimde 0.3
0.6 Exanple 2 polyimde 0.2 3 Exanple 3 Si02 0.2
from the madorsueface 4 alionindisatgs tahat»tth& adissigipipdhwafep surfacg hss
f
in SR et Uh ¥ fnseihe Rouldih B o B Hallf HEhSGErom
thegwﬁatﬁnngfhal’“fﬁfe(5@p0rﬂ8}dte&aﬂﬁﬁomﬁ|ﬁt t he backi ng peel ed

ff of d h h h
gepgg%@{’@g 1308 S ARl USSR TR0 AT AP icksrEhAS00
anc} 8R Mafcen §H5Jt %g?d Q%O%ﬂeg&eé ﬁgl'sﬁ@tf@lsbnte%g r il RE Ii‘l@f?é &dugh

othevvaer surface increased to the point where
adlidsmnauaid $hat ¢hayonah dbe nhﬂanltyerelabve&i fromltiee whieamiyace e mymples 4 and

5 o dabi 4 Rst R e iRu St DT R A EEPRY s L fispss thpaghesion

of thefla@hEBNAbIpRN iRaRaEn&Rsdaeacryl 3500 5 and SR 238 can
be heat aged ‘at 250 degrees Cel sius for one hour and

have littl e enough adhesion build that they can be

¢l gan [ enop romthe wafer surface. Exanples 4 and
Hegégge({ré%}ilegl%v%sfl%strate that small additions of CN 117

can be used to increase the adhesion of the adhesive

to pol yirmde If necec%rdé r&%eéieﬁheﬂ?m/é\%ﬁqﬁ)' on
Ad&f%ﬁ{r‘é 'S IO AR SErRES T AANeST on_ (NFRI, 2 soesTve
EXﬁ‘rn F IEIDUI I in LIS dl TTOUT ZOU 5 EXAITPT © J.J. DI UL
12 < 1 . 2 B

Example 12 “S'f‘(’)z\' T Tu2 T T >5

Example 13 Si0, 0.2 >5

Example 14 Si0, 03 >5

Example 15 Si0, 0.2 >5
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Exanple 13 Si02 0.2 >5 Exanple 14 Si02 0.3 >5
Exanple 15 Si02 0.2 >5 -38 WO 2008/ 008931

wERQNBERB07/ 073424 TABLE 5 The results of conpar/asicns073424
exanples 11-15 in Table 5 illustrate that for any of
the 5 oligonmers tested, other than the pol ybutadi ene
material, the adhesion after aging at nerely only 150
degrees Cel sius increased to the point where these
adhesi ve fornul ati ons woukd qg be able to be cleanly
renoved froma wafer with ang surface. Mounted
Waf er Testing 10 The test sanples for nounted wafer
testing re.prepared as foll .. The unt ed waf er
sanpie Lesily 6f ?%Eﬁaraéa@@aalagheﬁé?ﬁ% dnd ﬂrbl‘@éfnlﬁl"s@ﬂ%%tr {Or any of the
: u , : :

o B o b B fioh st agne at merely

onlynit56 degreamCelsivammidrensed tonhs pbiak dhor théve adbgsinenfoohuletonsrwould

t.he in coating nodul.e. The.spi.n coatin condi tions
not i TRl RBVFUEOR 4 PAGT MOIHORPERHESs bet ween
50 and 75 mcrons. 15 After lamnation to a gl ass
pl ate coated with a photothermal conversion |ayer, the
Menitted Wafer Wastingir ed for 15 seconds or 25 seconds under
hen

' "D bul b 0 i.n.. Th f
i Aoty LR R Bt gindi o BieBlsg SR %] mhe

t hi nn ac

mduhted|wdfed akipes syt ffbiciicd SRS thelINd W et SuffoR8istdhoMounter and
the nounted wafer testing were conducted using one of

pracges. Anpreraenatedis 19 srilligygiers ohan sahgsive Srogtadion sygappeged onto a

e : i ‘ . ‘ . ‘
S R SR, TSR LTI, 99 o
corfditiarasdv it chddeh o proMulent frch] iirh eliiclemnpba s coves @apl AC@ébroms.

AfGy DBt ihup GBI R GHERh b REO B RAlSRETEOR Sver. the adhesive
wab 0820 86101  QEorstofPRALINAL ¥nddr RS usidR "PY SRRSOV AL, The wafer

roomtenperature when the nounted wafer sanple is
wab fiparthieded atingthndarbiakgrindieg pwensses ta hemal tiapjpeds 0050 microns.

250 degr ees | Si over, the.cour.se of 80 m nutes

ar AP SRRy o el et SRUSEy i neautElEd s of two
metRlk RE Fol YW sdIThE Glhoun RSN 4t POy de RB4t agy &Y &lanfiYed for

ranpi ng of the oven to tenperature after insertion,

delapénation nsiad thealfaeedsArsden metbed eiethe HoeBlatmethedoven at

250 degrees Cel sius for 60 minutes. The nounted wafer

30 sanmple was then renoved i mmedi ately fromthe oven
Fofeed Adt MethHadt i vel y, the oven may be allowed to cool to

95 degrees Cel sius at which point the nounted wafer

s ar‘r‘M%mFeéi wafer samples were placed in a forced air oven. The oven may be at a
temperature of 250 degrees Celsius when the wafer sample is inserted (or alternatively, the
oven may be at room temperature when the mounted wafer sample is inserted, at which
point the oven is then ramped to 250 degrees Celsius over the course of 80 minutes).
After attaining a temperature of 250 degrees Celsius, whether by direct insertion into a hot
oven or by ramping of the oven to temperature after insertion, the mounted wafer sample
then remained in the oven at 250 degrees Celsius for 60 minutes. The mounted wafer
sample was then removed immediately from the oven (or alternatively, the oven may be
allowed to cool to 95 degrees Celsius at which point the mounted wafer sample is

removed). After removal from the oven, the mounted and thinned wafer sample was
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renoved) .

wWEQNRNBRB0D7/ 073424
Hot Pl ate Met hod A nopde

del am n

Equi

ment 5 Co.,

After

ati on.

r enoval

fromt

he oven,

t he nmounted and
t hi nned wafer sanple was -39 WO 2008/ 008931

exam ned for any sign of JdBCEHYS200T/073424

CE 1100 hot
pl ate (available from Standard Cost Effective

| g a division of Brewer Science,
exayugsd fariany sighiod Hamagq ectesanainptien. t hat provi des a

Rol | a,
fl ow

of nitrogen over the hot plate area, was pre-heated to

250 deg

rees Cel si us.

The

nount ed wafer sanple was

HopPhteMeglodss- si de down on the hot plate and the |id

hos A met saap0 Ot ¥
CoCV HE00R s BY

surface of t

Aok () sEieqiren SFncHGIGEN Pl

BaMILsoREP RIrEcARPGAES

Any raised area or

?]\f?erfs%ie%%g Yl
e 10 water.

ed. body.
£5tHIS Fé)éuprnent

agg%gllﬁte ﬁlla@ides a

flogoflngtrégen e vbethn hpegldiclaycap bae prceltbateyd th 30k degreat Celkies. The

mefpfi

Del am n

er\@fné)

refleftive su

ation

c “r‘ﬁse?lﬁ“aqd
Lot Oth AJERS bita VBT Bl |

Sur f ace

rface o

-GN

he th

e Pe DR e 1g pas

rMEB&Ly v théh WkRed for any signs of

re Insertion Tine at Renoval

delamémmtipnab onidermicdby RanpedB0a or Merpe paaph@onthgisodackmighe

T

00 1. hour 95 one anple 6 .S 02 15 oom T
wag Rudgis KPHn BP0 RLRORS 4 SRS rgit SBschedby TR aghe
highlynenectivksuffAb.&f the Wikdedrveffer ence to the results of

Tabl e 6
with a

, in the exanple where a 150 mmsilicon
surface was nounted and thi nned using

Si02 top

waf er

MaunecdaWh s iThernafl Sebalitp Res@lts — ParcedhdintMethoper f or ned vi a

pre- exi

No ot her significant del am st
referring to Table 6, ﬁkﬁﬂ;
silicon wafer with a

sting | aser

the Forced Air test method as descri bed above, there
Adhesgvaro |swafer ofUNdel aniwafer on ofAgidye gl pv&fawal @Delamination
sandwi clhgurfcs ¢ ued er rlilngriich Taliige 6, ai NREMEVAX AWERation
where &g 150 mnghbi comepgf er Wwoshic@ S| empop |surface
ExIRDITO UL amg s L mnegh iy | g Adneshy e  of [EXampt e
ExQUpics o Ded—dHave uidisohe—dmdil i ons2otk Ged dPliBeq-
| Expmpledy) S8, hdPS wad 2007y mi hADONEI ami A (Gn li0EF &

identification area on the wafer.

in the

£ gn was observed.
exanpl e where a 150 nmm

Al so

With reference to the results of Table 6, in the example where a 150 mm silicon

wafer with a SiO; top surface was mounted and thinned using the adhesive of Example 2,

and then performed via the Forced Air test method as described above, there was no sign

of delamination of the glass/wafer sandwich.

Also referring to Table 6, in the example where a 150 mm silicon wafer with a

Si0; top surface was mounted and thinned using the adhesive of Example 6, and then

processed via the Forced Air test method as described above under the conditions

described in Table 6, there was very minor delamination near a pre-existing laser

identification area on the wafer. No other significant delamination was observed.

Also referring to Table 6, in the example where a 150 mm silicon wafer with a

Si0, top surface was mounted and thinned using the adhesive of Example 6, and then

processed via the Forced Air test method as described above under the conditions
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Si02 top surface was nmounted and thinned using the

adhesi ve of Exanple 6, and then processed via the
WO-00080089%i r test met hod as descri bed above unde€T/Ukm®07/073424

conditions -40 WD 2008/008931 PCT/ US2007/ 073424

described in Table 6, there was slight discoloration

near the edges of the wafer, but no significant

desgaibadrim bl o, thers Ve shghieliscolstiinnaranike sfzesid thgayafer, but no

. i . - Plate Method - 250 C for up to
Slg%tfﬁg#rdeﬁ%mﬁgﬁi&g{s\%%eovg?@ri' W Cure Del am nation Surface
Time Cbserved Exanple 7 Si02 15 s In < 10 s Exanple
8 Si02 15 s Non xanple 7 Polyimde 15 s In < 10 s
MW%W@}GS T%sml %ﬁta&gﬁx Resulp— Hgt By Meshgd20 8CApL R Rubhour
15 s At 35 nin FExanple 9 Si02 25 s None Exanple 9

Adheavé numWates None UExanples [1Dclamidtionm 25 s None
TABLE 7 |Rafface i ng [tTintche r esuObsradd Table 7, for

Exemplepl e, ssoyaf er wWitss a siliclnx d) oxi de¢ 10 surface was

Exi9BR § 0 [Feate a nowy ed valleKosanpl € Using the

dy was tested

Y : | 7. This |4 a D
EX%QEE g #&Tbilﬁfgﬁe:? 5% net ]! a<¥?6§ ved significant

Folyimide”,

st 1
EX% 'QI 11 L9 YA B T T T Slo S‘l han 10 “te ﬁlﬁlgls. SO for
i . Dl t'\i%‘ !
n

-4l i Pk de surface was
Expapls % 0 |YQate a  |miint ed

' using the
Exanihed) ve Adfimixempl 2585 This | Meey ed body was tested

Exdfnplai i0h |tAlemidoim Pl |d@X5es t est nelWbiwd and showed no

del am nation after 60 mnutes. Also, for exanple, a
wafer with a polyimde surface was used to create a
mounted wafer sanpl e usi AgBIHe7adhesi ve of Exanple 7.
This | ayered body was tested with the Hot Plate test
met hod and showed significant delamnation in |ess

t haReldrisgmohe sesuldd SOTatllOT, fox enupipde, aawatfad @ith wisilitoa dioxide

ol yi m de, surface was used to create unted .20 i
Surgﬁﬁé&asglé%wér%@ ﬁaloeiﬁ@ﬂm%sﬁav@leowm@fﬁﬁﬁn&éﬁsw offrixgmple 7. This
1a¢ﬁ€e%dﬁgo§9 wWaQ ¥ BRIt B R P Resf %&hm tind BlRi sﬁﬁﬁvﬁ?a&%

and stayed 1ntact for 20 mnutes after
delammntian kel thamp P eegoads.

Also, for example, a wafer with a silicon dioxide surface was used to create a
mounted wafer sample using the adhesive of Example 8. This layered body was tested
with the Hot Plate test method and showed no delamination after 60 minutes.

Also, for example, a wafer with a polyimide surface was used to create a mounted
wafer sample using the adhesive of Example 7. This layered body was tested with the Hot
Plate test method and showed significant delamination in less than 10 seconds.

Also, for example, a wafer with a polyimide surface was used to create a mounted
wafer sample using the adhesive of Example 8. This layered body was tested with the Hot
Plate test method and stayed intact for 20 minutes after which time a bubble appeared.

Also, for example, a wafer with an aluminum surface was used to create a mounted
wafer sample using the adhesive of Example 8. This layered body was tested with the Hot

Plate test method and stayed intact for 35 minutes after which time a bubble appeared.

Furthermore, in connection with the Hot Plate Mounted Wafer test just described,
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Al so, for exanple, a wafer with an al um num surface
was used to create a nounted wafer sanple using the
wa@oiesissel of Exanple 8. This |ayered body was PEBUS07/073424
with the Hot Plate test nmethod and stayed intact for
35 mnutes after which tine a bubble appeared. 25
Furthernore, in connection with the Hot Plate Munted
as ypditionad ppiiquet tegargeytem dlae heat agedwdhorpwgh@wegsthe adhesive layer

/ t
o A e R PP AR s R AR AN T LS Bflort usin
thd Wy&ir Supypdt Smemaémbummglﬁoessy\md mﬁMM@ftheadmaah using the

gi by renn ng the gl ass, support using \\af er
sargg, B@ g?&refsp%ql a %@ﬁdﬁ%@?%&iﬁq 8RS s Iy s %%r?f%%mtr?éate
e T o e P8 TR e, S0 SR BERE R A Adhesion
tesPivag dsdperbirned, wab thpeefwisseawom THde fount ed waf er
sanpl es, a subsequent Heat Aged Adhesion test was
al so performed, with the results shown in Table 8.

MVt WY Rfcar A HepA dNGeRm FGORSL oot BRSUMecthod —HBYo el féﬁr @ hour
Met hod - 250 Cfor 1 hour Adhesi ve Wafer UV Cure

—
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Table—8—thet est

HO2

3 (ol albmigsm (731 t he hAfesive of Exanple 9
mai nt ai ned acceptable 15 heat aged adhesi on on Si 02.
Al so, the test using adhe§k§§£§§anple 9 on a wafer
with an al um num surface that the adhesive of
Exanple 9, while showi ng i nproved delam nation
behavi or (see Table 7) al so mai ntai ned acceptabl e heat

ageVidireéarrrns tothe rgpuliviod iableXo thegostweingadysoeggample 9 on a
wa?gg%gs g SQJ% &?ﬁ%‘c‘@ %gwgd%gmhel adH%&EBP Exam 3 I%%lgt)a/uned acceptable

ered bod
hegt@pRd hdhcRigh on SlO2 Also, the test using adhesive Example 9 on a wafer with an

aluminum surface showed that the adhesive of Example 9, while showing improved
delamination behavior (see Table 7) also maintained acceptable heat aged adhesion on

aluminum.
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5 a substrate to be ground; a joining |ayer in contact
Wi th said substrate; a photothernmal conversion | ayer
w@eowpiissng a | i ght absorbi ng agent and a heatPCT/US2007/073424
deconposabl e resin di sposed beneath the joining | ayer;
and a light transmtting support di sposed beneath the
phot ot hermal conversion |ayer, 10 said nethod
conpr|S|ng coating on a light transmtting support a
Cly#t ot her mal conversion |ayer precursor containing a
I i ght absorbing agent and a heat deconposable resin
1. sol Wl metho@ foramarPGERRg Play@ed GOMEr as a precursor
material of a heat deconposable resin; drying to
ﬂmgéY@@ﬁPQdﬁﬁOHﬁwﬁﬂﬁg sai d photothermal conversion | ayer
pre t 15 phot ot hermal conversion | ayer
on §§E§Q%Kﬂﬁ g#§%§h1ttlng support; applying a curable
Si | lag@ﬁﬁlgaﬁbhaem ventdcd withesakikobttrats,e to be gr ound or to
t he hot ot her mal conversi on | ayer oi.ni ng sai
su bgtpﬁaioglerlaaltf@nﬁ?ré@ﬁdaygﬁ a%alil%}%h&}g{s P ot and  heat
con [ i,hjycone
adhggfv uﬂgg¥%ﬁl&5%§ggg?g§§ﬁ§%ﬁﬂ&ﬁgm§®?ﬁhg to forma
| ay eligtit tré&Bnhtdidy sughorflthspayed badahfthe plaotothérmi epeiansion layer,
rabl e.silicone adhesive is selected from

Smaaﬁi‘? PIEIPHY e silicones, condensation curable

si | b&AR@Son A NQAr fr@@hﬁﬁimg%@ﬁ&k e éﬁlb{dtﬁ&ﬂﬁﬁ conv@bon layer precursor
cationi ¢ curable silicones. The net hod of claim

1 whentainmgsailight ab@trblag gt @ndsalhe@todec\mfpesablgm@m solution or a

mhereln sal d

conpl Ingrnﬁr or OI%H%Q aﬁ% g{ecglggr ate %I %fr%lo%eﬁggecgm@wa(%% resin;
si | hﬁm@toawmaﬁ’y\be choh@ibdid p h@t}éﬁhrerrhzﬂ @adraieh 1Mict bre%aﬂsdr to form a
substrate; -43 WO 2008/ 008931 PCT/ US2007/ 073424 a
phopbetRiicrmpl copraps layar prayud lighiHseitipg BUNPREht

abs Qg@kﬁ’lghé‘%%blé‘ fiBnd %ﬁhes‘?@ec %W{??Q‘ gﬁfgﬁra'iee % %ed%r%ﬁgé  to the

bene ol ning layer; and smt
supphmmﬂﬂnﬁpmﬁedxbene@hh t he phot ot hermal conversi on

| ayer... 5 5. nmet hod of provjdi a thin substrat

comptiPggngid Saﬁst&t%kﬂ i gl P@@@gh%% el SR orsigi Fagar through

body,ig QURbIcNiMDne a3HRMRdEr £Bul pressure, and curing to form a layered
body.

2. The method of claim 1 wherein said curable silicone adhesive is selected from
addition curable silicones, condensation curable silicones, free-radical curable silicones,

and cationic curable silicones.

3. The method of claim 1 wherein said substrate is a silicon wafer, and wherein said

support is glass.
4. A layered body comprising:

a substrate to be ground;

a curable silicone adhesive joining layer in contact with said substrate;
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ground; a joining |layer conprising a cured silicone

adhesive layer in contact with said substrate; 10 a
w@bwsoodeer mal conversion |ayer conprising a | iBgi/US2007/073424

absorbi ng agent and a heat deconposable resin

di sposed beneath the joining layer; and a |ight

transmtting support di sposed beneath the photother nal

cong@hsiodisrmplgpayersion lgicr sanpisiag f ekt absodyigepgent and a heat

0y: i t.hi ) irradiating

deré%%%?ﬁ%%$%H£%6§8§h§%%gﬁnégﬁﬁﬁg?aﬁ%%Pgansnitting

suppaight Sarditiag sagoeniigstcd bindathitbé plidtethomhal conversion layer.

conversion | ayer, thereby causing separation into a

thin substrate having said adhesive joining |ayer and

ali I tionally renoving
5'said CE?Eg%ggﬁ§§%@£9F§?%?%gafé§gﬁg?@ghmsaid ground

subsj r at providifg 6. lajidred redhodidfayeiledibmd$, cofnprisingra substrate to be

conprisi,ng the step of dicing the ground substrate

int 8% urality of ground substrates. 7. The nethod

of cl ai MyJeinpiera@bmeotaprthirih ShFcatlidode RANGHIRUAYer in contact with

conpri ses a 25 sem conductor wafer, said wafer having

a ciheidgistkisce adj acent said joining |ayer and a

non-circuit face. 8. The nethod of .clai wher ei n

oot o subdepaelifreoninorgha? frnesiads ToRr i dhent and

| esfecatIecdnpdabetr&udldisposcadordadCthddinGgdayerysiied body,

t he Iayeredpbody conprising: -44 WO 2008/ 008931 )

PCT/ US200712hY g&@%mttalgsmm% ahwopgsl brncathahp ghotgthesmal epyversion

| aygf,.}.n contact with said substrate; a photothernmal

conversi on | ayer conprising a |ight absorbing agent

andba heagtindidg ada@agabldsubesitantodi dposethidadpacent t he

joining layer; and 5 a light transmtting support .

di spbsed 1%%1%&&@&%@ gwagyoﬁ@\gﬁéﬁld&ﬁ%gggﬁr@ﬁmga%mﬂ side to

sai dedRifiRe s 5@ PR bBIcRBal conversion layer, thereby causing separation into a
thin substrate having said adhesive joining layer and a light-transmitting support,

and optionally removing said cured adhesive joining layer from said ground

substrate.

6. The method of claim 5, further comprising the step of dicing the ground substrate

into a plurality of ground substrates.

7. The method of claim 5, wherein said substrate to be ground comprises a
semiconductor wafer, said wafer having a circuit face adjacent said joining layer and a

non-circuit face.

8. The method of claim 5, wherein said substrate is ground to a thickness of 50 um or
less.
9. A method for manufacturing a layered body,

the layered body comprising:
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coating on a light transmtting support a phot ot hermal

conversion |ayer precursor containing a |ight
w@bmenisony agent and a heat deconposabl e resi NnPGDUSINTOT3424

or a nononer or oligomer as a precursor material of a

heat deconposable resin; 10 drying to solidify or

curing said photothermal conversion |ayer precursor to

f or tsBbstigiedobeiErwdl conversion | ayer on said |ight
transpdtti o j Joining | ayer
inc?iﬁbﬁgl 6§?§§ﬁéﬁﬁ%?§§%%?ﬁgﬁga pol ybut adi ene
adheghu®thcimalt doavawioatlfyat eompridieg glightubsodbirteragehteand a heat
phot ot hermal conversi on |ayer: j.oining said substrate

to Hecoprastic sstn dspeich AdrshedainedAYEr ¥1%n | ayer

L R0 SO LR Y B OB

said Ingithmdgomhisimei n t he j oi ning | ayer conprises an

adhesi ve havi n nupber avera | ecul ar wei. gh

bet SRiTEAouUER: BomRg B obe P ahcrah tanm Rielayer precursor
et BegtaidfngCh aight QbsoMiBg QigBntt R h Ul B&oh@VEIbId Wi 86lution or a
conprises a reacti ve i luent in an anpbunt between

abouon00%s eneligebwn s 7 0schisonmiatghinl oflpheatdecompobrbde shin;

claiim.9.  wherein the |oini ayer, further conprises
oot by (e AFRR & kyd ShERAR LB sh LR 15%BiRES: B form
aboghotoffichyalwehgdition 2yeidn sakl éigh®rtdnohitthg Shppors 9,

wher ei n_ t he, met hacryl at ed pol ybut adi ene 1 ncludes a. )
nunBRRLY &L amietiag layraeluging peirplle negibackylpted pobbgtadiope adhesive

to f?lgtsu@s(?rate]té 'b.eg?&m'aeotrl?? glreq;hgn éﬁéﬁé?con%ﬁfoﬁggyegai d

substrate I's a sildcon wa rern sail 0
supjningissidgubsgste thhe gholuad andedhibplaytothompl iconvigsion #yer through
WO 2088[008 31 PgI/US 007/ 073424 a substrate to be
gr ot JOIRING f3eh MBAGT SPHICRY PICSSHET: aPA CHiTRE 19form iy lapsred body.
nmet hacryl at ed pol ybut adi ene adhesive in contact with
sai d substrate; a photothermal conversion |ayer

10c onpht sictlgpdanficiagit9, athsmnbihegoiagerty@medmarikesain adbesive having a

deconposabl e resin.di sposed adj.acent t i~Qjni n
o RoR g enalequr g e g ZRGReD e Pory 1< Iore DB 3uBd
adj acent the photothermal conversion layer. 16. A
met hod of providing a thin substrate conprising: a)

1 pr odheinreghasl afpleemet] wheryn theaeigingdgear derthns ¢gmpBsasra rsaqigye
dilfer? lflrp 2t 51%81?nttb%tvxpe%n agigutglr()%g}qu about 70% by weight.

12. The method of claim 9, wherein the joining layer further comprises a photoinitiator

in an amount between about 0.5% and about 5% by weight.

13. The method of claim 9, wherein the methacrylated polybutadiene includes a

number of methacrylate groups per chain from about 2 to about 20.

14, The method of claim 9, wherein said substrate is a silicon wafer, and wherein said

support is glass.
15. A layered body comprising:
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a joining |layer conprising a cured nethacryl ated

pol ybut adi ene adhesive in contact with said
wGaaipsnesase; a phot ot hermal conversion | ayer cop@r/USiongo073424

a light absorbing agent and a heat deconposable resin

di sposed adj acent the joining layer; and 15 a |ight

transmtting support disposed adjacent the

pho sebdieleeP bs@rMidsi on I ayer; d) grinding a face of

sai g t

r adi afﬂl’ﬁgirs]e Jéﬁlté r%fﬁ%rﬁ}lglﬁ&lh%ggcluy% &%ﬁ@ﬁ%la@ nllgor&lﬁl%cﬁ%ﬂe%heswe in

cotirparit sasd glbstrare; deconpose said phototherwm

conversign | t her eby causi.ng iﬂ aratlon into

20 Plﬁ’lhﬂtoél}?%a]r%?iﬂéerﬁ’&@l Wé’r SANB0E A 40, é r%ﬁganfaana a heat
n&%& ignpal ly renoving
dedd gﬂ%e ﬁ?%%‘*ﬁ%aﬁgggfﬂk oit é?%%gggbnd substrate.
17. aTigbt matstnoting Sujerioat dmlﬂo&d adjecreat thetphetoffairmilngyniveayen layer.
conpri ses an adhesive having a nunber average
nol ecul ar wei ght between about 1,000 and 300, 000
169/ Ml met®ad I)Bproutﬁn%ffﬁmgu@ﬁa&'c@hﬂliﬁg wherein the
joining layer further conprises a reactive diluent in
an ahounprayédingenaptiedibodnsaihttyeilsd hody Goapyisingi g bibstrate to be
19. The nethod of claim 16, wherein the joining |ayer
furgﬁé? tonprises a 30 photoinitiator in an anount
bet ween abeidingQaptocangrising utcubdd hythual Bkdd. polyAadi¥ide adhesive in
2008/ 008931 PCT/ US2007/ 073424 20. The nethod of claim
16, cowfastarith sabsubse#acr yl at ed pol ybut adi ene i ncl udes a
?gngggu?g fgﬁfo%g&éﬁl AhGerdio ﬁlfe%%r B@rﬁpﬁgﬁé A hgﬁtoams&%% ag%nt and a
heat decomposable resin disposed adjacent the joining layer; and

a light transmitting support disposed adjacent the photothermal conversion

layer;
d) grinding a face of said substrate to a desired thickness,
e) irradiating radiation energy through said light-transmitting support side to

decompose said photothermal conversion layer, thereby causing separation into a
thin substrate having said joining layer and a light-transmitting support, and

optionally removing said cured joining layer from said ground substrate.

17. The method of claim 16, wherein the joining layer comprises an adhesive having a

number average molecular weight between about 1,000 and 300,000 g/mol.

18. The method of claim 16, wherein the joining layer further comprises a reactive

diluent in an amount between about 10% and about 70% by weight.

19. The method of claim 16, wherein the joining layer further comprises a

photoinitiator in an amount between about 0.5% and about 5% by weight.
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20. The method of claim 16, wherein the methacrylated polybutadiene includes a

number of methacrylate groups per chain from about 2 to about 20.
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