-DESCRI PTI ON TI TLE OF THE | NVENTI ON: SURFACE PROTECTI ON METHOD AND
‘TEMPORARY FI XI NG METHOD FOR MATERI AL TO1 BE PROCESSED 5 TECHNI CAL

FI ELD The present inventi oqgggkﬁlﬁil a surface protection
met hod and a tenporary fixing nmeth terial to be processed

in processi HQ[IYEEi@P?HEFW%QWNND@JRPEGE‘Cﬁ’ﬁ@'ﬂ%ﬂ%’ﬂﬁ@?ﬁéﬁ AQpan

optical material, a sem conductor wafer or the li e present

i nvention pr OVERORARE!FIXIN GOVIETHDD RORIMATERSAL TarBETPROOEESEDA
to be 10 processed for the purpose of protecting a portion not to be
processed from scratching or deposition of foreign matters during the

pr ocessi oLm a protective film (hereinafter sonetines
refe?reg%’gi:&- E[Erl\lg product) nmade of a curable conposition on the
surface of t ri . rpcessed. Further..the presen

i nvention pr 2@? %é}se%gh%[\/%gﬁgf&éa%éﬁﬁfr 2esE E’riog?qﬂﬁmamﬁﬁ'loéf?%é adgmparary
pr ocessafng WakHBAGOR Y j b 95es

to a subs'? £r:}ate, prgggﬁé%ﬁgalﬁ ﬁgﬁ?}gﬁog?;s%}&?l o&ggg %@ég?sagégsgrﬁ%}gﬁﬁgh ﬁfoqe
i nrer si ggeditieallyoindadcessity an dpticabmareril ed sé@idd IR riviiEie PHPIHRCIKEY the
filmthereby to recover the processed material. BACKGROUND ART 20In

pr ocessPiggenpaventen provides aanathod for protetingghe weifaae of atmategial to be

grindi ng or gol I Shhg%’ﬂ of engi neering conponents such as netal .
pl al%s, Pipsegsed \rnd FRSEHYOI80lIASHE ROBIPANS 1o Bermreersfiest fspmeerateking

ol cot r o S Tiorh PG Al 2R 08 Pid dunetll £ Bib s B ertive i
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scratching or 25 deposition of foreign matters on t rocesse

sur f aceonthesautface ciofipanatetial  loé paatessed. aFaRNSHth PrddePBinvptisHich a
surface protective film a pressure-sensitive adhesive sheet has been
mai nl y RIglespomadixethisrdemparatily ixisgwheeterial do be proatssa wdich compeses
or an tical conponent. is to be made thin, a so-called backgrinding
met Fod HQIGAR§UFR R TRadab® be Prosssead o aclipsitain. miorassaihamatarial foe
to prot | i : . A - pr S urface of
an opt i1ape S AR Herpihahe indodf it adiiol B! VEEHIE AR i

fix t heromaioneith theredytohstdairend broddaBed WhAng) Prot ective sheet and
to 2 grind the back side opposite to the circuit surface.

However, a pressure-sensitive adhesive surface protective sheet

pr esent I% used, has |limted capability to foll ow recesses and
protrus&’ GKGHOWUNL ARTit on a seni conductor wafer. Accor di ngly,

cont.am nati o etoe.qg.infiltration of an .abrasjve 5 fluid between
Cheouat or  ant? PHEsdrBa ety BOEPR 4y opoShiRg siish s iish s6ading o

pr obl engikginaF td I G 1C

oe o TG e Sofibch 8014 LT & mi 08, AEMEANMAL seshes.
probl emplastichplateal seinicumanetoriwdfbrycREGr bBaidy) efimidk, §1838 andQuaPP and
represented by bunps, thus |eading to contam nation of chipping. 10A

conventalegitt asdreieateonic compohestsshmbitas sensmua) 4 gudasd pedtettivg fiig an
adhesi ve Iaﬁ%!rl as a surface protective IaYer on a polymer film

mat er i EMPRRY RECtgalrAMR@NerYs hasihpsadvidenasad so rede prewsnt scratching or
so,as to fall .recesses and protrusions. on the circuit surface. .
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appl i egdytz05d ] i in . .
naFer - O RS B8R, S PREs)ofEe BRELe broloBRRY A, pRESI oA s ffnive
sheet whieehhaé bbehensialyidgedr enoved by energy rays has been devel oped,
such that the adhesive is cured by irradiation with energy rays such
as ul travi ol Bor exgrspleefroa eape eltieng eof. & Semiivpetictor waiduoear betical
adhesive force between the wafer and the protective sheet. However,
dur i ng CPHPAGENh IS tRPe Mreedbiie gisrecaliepdrackgringingmeathashiswsed fot prosessidg.
'Sgh hu%’h%qaoac 8Fi§1din\éhr§(ret%% ig g%%th%%stobpergpec?apcrir%%%tesw arc]:gtof tah\r?a erfo(ra[a r%osn-
processed surface of an optical component by a surface protective sheet, to

temporarily fix the component to a substrate via the surface protective sheet and to




.On the other hand, separately fromthe surface protective film a
-met hod has been studied to protect the Zurface of a material to be

process . i es. I rocessi ng, by coating the
sur f ace&((i)]'?[i [I-ﬁeg?;%%l?seﬁéétptpvqngﬁ%‘{‘%ﬁ{%ﬁ{%%%: -15cur abl e adhesi ve

which i's sol Wdweidt, & ppeSsirbiseneitiva didhesRk \@iface e

with ultraviolet rays p?or coveri ng. HO\{/DT/ever, spﬁgbgﬁﬁgagﬁ?c sgﬁgt«%t

i s usedysdd)asl lieaitechgasibdlity its fallovpldceates andmiotrtisions bbain®bhem i n
view of working environment. Further, in the case of fine recesses

and pr oi§iEPoHLCtor mafer gamicerdingly esantaainadionsdiie toce.gninfitratiohi dftarealerasive

to conpletely remve the protective film thus causing problens in

t he Zout i Btuccia e Reter i e Swieeimptaceve By ey begomes
conposi ti ich fi gl C ility to faollow recesses and
comos dkBniNE" At b B 1l BBl S Rob ALY R A oA
and whigdiniBafdestbl 5GHERE pFdt8klld shekt h%s%h?i’é’?rﬂﬂ@m 'that it cBnnot follow
grinding, a resin conposition has been proposed which contains, as a
conponeubirusionesif mt teasb 1 00iLmg répresehiekdsy blmbe, HasBading o 8bBtatination or
cycl opent adi ene skel eton (Patent Docunment 5). PRI OR ART DOCUMENTS
PATENT Gh@TUMENT Pat ent Document 1: JP- A-11- 026406 30Patent Docunent

2: JP-A-2000-038556, . Pat ent. Docunent, 3: W2007/004620 Pat ent Docunent
4: No2006/ 106788 VeRtigRlsivtassRipissiive sheet is Usyely egdse? heyiggiansutesiye

THE | I r t unen e ot disclose
o provlt & 8 oaratE prob R RREE sh Py T E PB e lofaR g polsSie ™

pr oces sp@idned /04 I BIae Yo d A fIdu |

heat i ng st(jenpg3 of heat treatnent at ];ﬁa;g%(‘a%geggnéluég% urstgﬁserabai\qr%U&mS
di scl osestheatiftuitguaiacat Hoevevaetif theatlagficemosiufils i8 the fivi,Rog e Btrkss will be
provi ded, the protective film does not detach during the processing
even wWGRligdbp g‘& wafaroviprethgshaa s eerpeved hy peslieg frorstheawaferdhds deating
an gxt ?gﬁi?\;%study to solve the above- nentioned problens and as a

restl t, O WG und that by carrying out heat treatnent of a

protect i ve fhb%@fﬁg%laf Bl Qe dMecp thcﬁf Mo E%gg}eﬁg?oqfae%ﬁ%;{ gﬁ?rgy rays has

above- nenti oned cur e conposition on e sur

be progesnatbvalshddienckt &idtith8 adpebivehe cOfRLep Fidtiatitin WhE Bt Fa?h sfu%,-.
be processed, it is possible to protect the surface of the ISmateria
to be psadiEagelt wyshbeforepealingehthecthachén prcbicechi \aeihbsiven fdtoel etwicke
processin% and t hus have accogglished the present invention. That

is, thdleand neRreieslivereheeiiesHawever sutng e adndiog, the: adhesiver layer

colol & o B8rdesls g e de R BB AGEYaS s P ¢ prdlet that the
procesgeder WNRERI 1B 5 bRlkehYudlin @_grp{nggﬁtl ve filmon 20 the surface

Gh
of the material 'to be processeg, vi‘a a step of heat-treating the

protective fPatent Docarsht ngisdloséeavrdfer jahdihg MethBH WAasSs eBnipsiskgen
carried out. Further, the present invention provides a nethod

for tehpodiagithg abioxepyotective sheeal whichlyvell irecazsily edmowhd dly erengy raesto a
form ng’ag?rprot ctive, fil gdmade of a curable g&rx@gsiti‘on on the

surfac WG 2 £irgiit tsdopaey kg adhys ephyith @Rergy wysmend then
25,and cafhyi . essi t he terjal.ta be processed,
anE t nah R baeR8itha B QR ARER, Plpetr B @ dbienegs PonBUBITART tus
pr ot ectj i I i 1 .

Mt or | a7 QLA TRt LRGSR (816 TR0 FecokRs shABrbPieBhO BRE Water
pr esentircuivemfac is a nethod for protecting the surface of a

material to be 30 processed by formng a protective filmon the
surface of tOe tiheothardlando Pateniidarssent,2 distloses anpotirael type or ni ng
step of form’gg theggrotective filmmade of a cured product fornmed

fr om aSTHCABOCIS BYFSCeiRspestvp Eaeing A het-meltityive alegiayhich B meliadbg) ,
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the circuit surface and exhibiis excellent grinding properties. However, this sheet has

such a nature that it undergoes melting every time when the temperature exceeds the



.(A) a polyfunctional (neth)acrylate, 5(B) a nonofunctional
(nmeth)acrylate, and (C) a photopol ynerization initiator.

Further, it is the method for protecting the surface of a material to
be procBEdN¥ BRIBbr ding to Claim 1, wherein the protective film

i D i i i l. . 10F h
" the. met hod BRSNS ik AdCoRBRINE B e R Y ot iayE breSiously
pr ocessgbposha ieiain é&mbb&hbﬁ%bﬁmﬁ%m o9 miade/ S W@ﬁ\gﬁ@ acry!

skel eton contains ester groups or h Xy groups |

Fur t hermonbmesst aea mﬂpnkitfcmwbicbtieatma’@rihhhaﬁiu?faa@ﬁfiﬂénﬁcmmlfty@d: fdlRw
be processed, wherein each of (A) the polyfunctional

( metth) dECEPaEe28H PreBysioRe oRvnefauitclinaesl of BB erica) aempbaert &sd which has

hydrophohi.c. . . .. Further, .it i the nmethod for protecting the
ot acediSiant gy 26 4 SRR GBS I G PR ASe Gt 3 dnd 4),

conposi & ¢ al : f (A, th i

pol yt arc IR ich & dfbcnle PR3 B3 R0 Bgtb by Fikackapnging.
the nonedwacs, anekin sehposasy i

amount of (A) and l(B), gOand Lﬁ%&ﬂw%@%@%ﬁ%%y gﬁ‘é‘%%;i?@@’éégﬁ%gés@%’}
(O t héhphimepbthensurfaze potedtiont | dhat isaifdhé potprlerization5d inrbited By oxygen
mass of (D) the resin having a cycl opentadi ene skel eton per 100 parts
by assttdhe tifee pbihg swfasemrotsctionyfonive guBlace grinding puewitisg, thetsurkaca may

method fqr tenporarily fixing a material to be processed by formng a
pr ot ectqq(}esomq %%C?ﬁ%’lestﬁg’fbfc%“r@g?t he material to be processed, which

25 conpri ses to'?}fh%r (ﬁh@?hﬁﬁ&ps arét%[ﬂr&% th8%y a%%%‘@éﬁvg !‘lkrg] ?ﬁge?hggi his

cured produc orne rom’a curabl’e conpositi on " conpris

f ol | owibieger( 4WidieBh Frotbct Be sifadd st & Hdta64 t8foe HBcERIS fréh 4.9, B@tyn
processed, a heating step of heat treatnent at a tenperature~of rgm
80 to MERIeafiugngthecéssimd, hy ctaging the pudaes of thep siasgyid withr &¢ e giviget-
the material to be processed after the heating step, and a renoval

st df ofcusePlpasiiesivegvhind ippelublasiar reeelic arganic splvenivieliowast by cusing with

the pr AERRHRL BB SbiTng D b RBkan HoBhysayarli Cocd: (1B cganing
i1 arsr? RS R TR ER B EF A bRy R

met hod if ¢ite pasd etfinageddsees uhtiareirodions REIrhahiciso Rt BEAGEESSHRCIOhtly
the present invention, it is possible to obtain such an effect that
even whiditraigboestepletaly prroces tHaprateativedme thuiscgusime ptderastin e dutem
wi || not be detached, and jt is possible to prevent scratching or

depBsi BPERARNERENGMAerElobYRIARESPH -0ocessed surface of the
material, th i [y S r.,Rortion. . T .MODE FOR

CARRY! NG wﬁ?%ﬁé?qﬂk/éﬁ%%%h Fas 3 sl '%?@&&PP%H'MB&M’BW rPeesseRAMhd
for pr ii IS i ten) fch

char ac gﬁ@%gﬂ? EH% hgrg Lj:altf t er&%o?rﬁ%fg\}agérro%@ t ?\?géﬁﬁﬁ?nﬁ?@rm%}dg?nh?
cur abl eufficigmsigidiyraa supposinyfraserial int drindivg,.ed radin EompeskionaRESssbn
the protective film 15 is heat-treated at from80 to 150C and then
pr oces HTorpssd whishraanéaing) ag a componeot ssesin somarisingd poeth)adrglagby
detachnent of the pr o} ective filmduri t he _processing can be

pr &venfuRiomer and agyglopepfdiens, sikeleton é %éerﬁé%ecqm@awem i's
preferably from80 to 150C, nore preferably from90 to 120C with a
view to nmaintaining the releasability of the 20protective film Wen
it is aRIDEAARTAICCUMENGTS ect by the heat treatnent can be obtained,
and when it is at nost 150C, the releasability will be good.

The cuPARENTCDOIIMBNN to be used for a protective filmin the
present invention preferably conprises (A) a polyfunctional

(et h) acr yl dtatent Bpcamemhdf udBeA-did)2640& h) acryl ate, (C) a

phot opol ymer.&zati ninitiator _and %D) a resin 25containing a
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.7 "TEAI-1000", manufactured by N PPON SOCDA CO., LTD.),
<1, 4- pol ybut adi enet ermi nated urethane (neth)acrylate (e.g. "BAC 45",

manuf act ur ed I STRY LTD.),

poI yi sopr ene- é%?ﬁgﬁ'm‘ h‘}%?‘fz%gfb%g ol yuret hane acrylate (e.g.
"UV-7000B", manufactured by N ppon Synthetic Chem cal 5Industry Co.,
Ltd), pol yester uret hane (nmeth)acrylate (e.g. "Uv-3000B",

manuf achISEHIOBY RE OFOTHEYINVENTIOIChem cal I ndustry Co., Ltd),

pol yet her urethane (neth)acryl ate, polyester (neth) acryl ate or

bi sphenol A dépoxgvernibergtayeyfatest DecgmehBBMtndﬁﬁmﬂosmwmtdermd by
OSAKA CORGANILC EM CAL | NDUSTRY LTD., or "Biscoat VR-77" manufactured
by SHOMOEEMPH MRNESUTace )ﬁl mAFﬁﬂ?é tg H@ﬁoc%ﬁsqde@éme@ﬁé Oi(bfmabevcal

o et hanelhaTpaSHgh 248 3N & @%%?m REhERLi PR i em AP adsore.

ur et hans, @y Yﬁ@ﬁ&lé&ésgﬁﬁ“hgcfx%ur eﬂéafarc? n su?h a heatlngrgteéa is provided,

1, 2- pol ybut adi ene-t er m nat ane acryl ate

pr ef er rtad,protectibafii hi@esfnfoedéta‘chrddrﬁigetﬁéé}hbbeésyng W %en@ﬂﬂj&ﬁéd t@
bi functional (neth)acrylate nononmer may, for exanple,

15but yIdigiaggl ycoI di (nmet h) acryl at e 1 4- but anedi oI di (rret h) acr yl at e,
1, 6- hexanedi net h acryl ate, nonanedl ol di(neth)acryl ate,

nedfentyl gl g|pr ?’?’hté YS"&@F’%/'P%‘{%COWLW%(I’ apeniensive giudyde spaepabsyve-

7 i ot RPB propanie‘*ﬁg?ﬂﬂ%%%éﬁiﬂ AP0 K 1 RS Eabingfo et Featmetof

pent aeryphtbdiile mhﬁé’ﬁé’ﬂ f@Frﬁln 61%9{41('@15]% gflIEY(fé)bf ﬂb(a{%tvglrﬂgﬁ%r?éoecurable
2,2-bis(4- 20(neth)acryl oxy oxyp enyl ) propa

2, 2- bi sofagosiidn) acthye eufaqe OD@NY&IB&@ML’J)UH @m@gs@d and then carrying out the
2,2-bis(4-(meth)acryl oxy tetraethoxyphenyl)propane. A trifunctional
(et h) &fpgesairg abienpateria)to bepresessgteit iHROSS: Iedorwowcptimoammce of the

Eéb%;’?&&%%ﬁéiﬁtq%%p%eé%:@a? ViRt HERa e oh R PR b ok in g g, for
ot r a( PLoFS g L ks Kabe SRABMoSh oA DRSRE! iBhlon] acr yrate
di pent aer yt hTholk, mr@éamtlh)/éawdﬂ Eitcﬁ?/sd?-:rs Qseﬁaé@%m&émﬂ ﬁiethod for a

hexa( met h) acryl at e. Anong t hese, dicycl opentanyl

di (et materigl tatize pnﬂéa:tedhya‘ohemﬂm:téctme(ﬂm‘t mealer oflad wrabke ¢orepesitied on
and di cycl opent agéﬁ %met h)acrylate is nore preferred, in 30that the
g

ef f ect th%ﬁUFf@P%a gyigl {0 he gifocessed, whﬂmm@ﬂ@Ajorpnmgﬁmfetao@narﬁlm on
d t t]
@ §P§%§38 %dﬁél%ﬁqjﬁ%r%fﬂ%%sléé 2 § 8oty t?rﬁ@i'ﬁsaa%e prejgptive

groups d f ‘T%@gl conbl nati on,

si nce tﬂﬁﬂ %’% gg%lﬁ (S)lrm?ée easaabl(t{if%%?rﬂﬁé %%gﬂ@ﬁ:&gﬁ{ed@% mxing ratio
(mass rati o) Fgfthéh thePOlapbHNRVEANE pldTRidY @eﬁéthaaeopﬂehmﬁwmﬁg@r
having at |east two (nmeth)acryl oyl groups to the bifunctional

(et h) awatgtialite eoprosesséd whieh eoeadprise8 orhlifg Zopidtectivedilprabde abbycurable
50- 65: 50- 35, since 5the effect for releasability is thereby high.

(A ThECRBOFHIGRAN theasurfans: o) therpaterial t%b%@rmeﬂnfdiﬁweﬁrmsmt treatment,

onts " ERfahin el Rl et eite Shine aDafecia! b Brirroneiinpet Tl iPRirsing
t 0 OCCHrm A \RakASE a?hd@%?‘sc 30k %\?B@e Wgﬁ#ﬁ&\}éﬁh %aﬁ %@ gg%;bié

of a curable conposition w duarin e proceSS|

10di spteegaeitionttheh ey ptstcdebamaateAhe the processing pr eC| sion. Here,

t he hydrophobi ¢ pol yfunctional (neth)acrylate neans a (neth)acryl ate
havi ng no hySpenifjcaliycthe. présent iexamtjureis adfellalveve- ment i oned

pol yfuncti onal (nmeth)acryl ates may be nentioned. Anong them at | east
one” nat eri al TR&PESEBHINVEDHPR fea @F@b@dé@r@’oﬁth the surface of a material to be

Poly bub%%egggd to?/rfcr}}rﬁ]i%tgeadprlf)rt&t:tﬂ% m ot S?L?rrf éea(t)fe thelmgterrllg t%ngg Ip?cl)c:essed

which comprises a forming step of forming the protective film made of a cured product

formed from a curable composition comprising the following (A), (B) and (C), on the



.(meth)acryl ate, methoxyl ated cycl odecatri ene (neth)acryl ate,
«2- hydroxyet hyl (nmeth)acryl ate, 2-hydroxypropyl (neth)acrylate,

T R PR edoes RO i s
(et ) ooty (ISR NSRS hoBeeaBE i

(et h) aprogessieg tRe ehdteriglolpRceREOM kitef 1FRL M ARgYdtabe,
N, N- di met hyl am noet hyl (neth)acrylate, N, N 5di et hyl am noet hyl

(met h) acryl at @) a polytuichonaloedtifjacrytetd;) acryl at e,
et hoxycar bony@r;et hyl frret_h) acryl ate, phenol ethylene oxide-nodified
(metth) acryl at &) HREREIYERBRl Ehefhiacidatsiade nodi fi ed) (nmeth)acryl ate,

henol (4-mol gt hy| i de- mdi f.i ed th | ate, | phenol
Gty ene oxi demONREER P RERIERIYTaRE. "ronyt phenol et hyl ene

i de- modi fi t:hy -
Tooxi de- i 11Ag T b B BPREEAREhelitirER. of RTHe R RLIn.be processed
oxi de- rmﬂjdrtﬁiﬁgﬁo(m&m) awhitdlh ehe gﬂﬂébﬂiﬂéﬁ‘ﬁlﬁi cédrRalrsTR)) aPYelRVhANRg a
oxi de-nmodi fied) (nmeth)acrylate, 2- ethyl hexyl carbitol

(et h) ayicldpendadienapkeletoroxi de- nodi fi ed phthalic acid (meth)acryl ate,
et hyl ene oxi de-nodified succinic acid (nmeth)acrylate, trifluoroethyl
(mEPn) acr yl afélrthgs it isithe mpethod ot pradestingthgsufacent @ matariad fo baraetessed,

ooy A ) AR IPLLE o RBRTEIRE SELR i B 8o
8- t m,;gp @(Eélgt i nate, n- th | oyl | kyl
he&gﬁydrop%%g I '(JIEYt(L;rrﬂ%i-g%%gg?c;gfghgiaﬁed?cgrﬁoxiﬁﬁ{éo?gt ﬁ;lya y

(et h) acryl aFerthénunig thiessthod ol pasdctipgahatiefacalof sehatritd bemrédissed,
group consisting of 2- (1, 2-cycl ohexanedi carboxyi m do) et hyl

( met h) adhsredt eactpabithe pebifurctioyiad (reetinaciylate @mddBj tedinonofunctional
th | ate, dicycl | t hyl th late, b |
{mdbh) de1efnReiials EAHERT-y capt of act one. moho( et hy acr y1 at & and
2- hyd - 3- - | i f d 2-(1, 2-
ove ohexancdr LAFRE B IEEYtbRE 1o AElakBbTye 3 BaSHGT BrfaisERbi bt psgcessed,
et hyl enghesirderermAbbica®mpcaidh é‘@ﬁt&|r%tf?oﬂ155hf6°5r(ﬁgﬁfrtn§§?rnﬁ§é§ ?f@mﬁet he

effects for releasability is thereby 25hig ng ra (mass
ratio) polyfphetivslal Pmeth)aetytatt end feorh do-towmd parsby (meddofqe) Yhat e to

2- (1, 2-cycl ohexanedi car boxyi m do) et hyl (meth)acrylate is preferably
20- 70: SRRyUnginnal imeitdretylate ger 490 marEshy siasseof the tatéak obuhibef (A) and (B),

e o aBruRBR oM Ack ¥y 0. Pglta by mass Py EBIoRPAYHeGRHIH it and

Her e, hopd J L i dr ox roup.
' ¢ he ToRs 8PERNSE pRE LTS, B (SRS BSHHLAI, 3XYERRe R RaEreE
phenoneporpame Bmass ot thé tdtal dmbAnOsI(A) ahi (B)e case of a o
wat er - sol ubl e one such that a cured product Of a curable conposition
will swell dibwither, itheapnetbessonterporaslysixin aphaeesknt bd Eﬁc@@%e&@y
deteriorate processing precision. Further, even a hydrophilic one nay
be usefP"UHF@@sWé?T%QiW@g"rﬁI%dhhﬁtswfaﬁiet@ the matedalkiorsopioceesediiwhichot be
S led or partially dissolyed.by 5 water. _ The amount of (B

© hE o BT PHEEF GBI PisetRp 2L IgminG the PRSI macerd iy dratEo t o
95 par . . 0] na er
100" pal It B olIRbf D6pBL B o sOIoHRuRRLD 1418 T SR
Py y NS : .
the it Sheey B e o Seeda0t Btk st SEneR Fdfiemaed ' 7\

r el eastdmpertyurel oflfromiB0de & Erafterahe dorming ste W Bdcpssidy etebf t he
curabl e conposition can be obtained in a filmform The adhesion to a
net al BiRoess@gdiaR rpeaterial toneg pragaseed @ftey thesheating stepoand aaemuovahistep of

conponent s {. and (B) of the apbove conposition, a phgsphate having a
3 Immer m&; the pro(ce)ssed maﬁeregﬂn warm water of at most 80°C tg remove the J
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polybutadiene-terminated urethane (meth)acrylate (e.g. “TE-2000” or “TEA-1000”,

manufactured by NIPPON SODA CO., LTD.), a hydrogenated product thereof (e.g.
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Among (A) polyfunctional (meth)acrylates, it is preferred to use a polyfunctional

(meth)acrylate oligomer/polymer having at least two (meth)acryloyl groups and a
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example, the above-mentioned polyfunctional (meth)acrylates may be mentioned.
Among them, at least one material selected from the group consisting of 1,2-
polybutadiene-terminated urethane (meth)acrylate, 1,6-hexanediol diimeth)acrylate

15 and dicyclopentanyl di(meth)acrylate is preferred. Even a hydrophilic one may be
used unless a cured product of its curable composition will not substantially be swelled
or partially dissolved by water.

The amount of (A) the polyfunctional (meth)acrylate is preferably from 5 to 50
parts by mass, more preferably from 20 to 40 parts by mass, per 100 parts by mass of

20  the total amount of (A) and (B) the after-mentioned monofunctional (meth)acrylate
component. When it is at least 5 paris by mass, it is possible to prevent deterioration
of the releasability or prevent the cured product of the curable compaosition from not
forming a film, and when it is at most 50 parts by mass, it is possible to avoid too much
shrinkage upon curing or deterioration of the initial adhesion.

25 (B) The monofunctional (meth)acrylate to be used for the curable composition
may, for example, be methyl (meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate,
butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, isooctyl (meth)acrylate, isodecy!
(meth)acrylate, lauryl (meth)acrylate, stearyl {(meth)acrylate, phenyl (meth)acrylate,
benzyl (meth)acrylate, cyclohexyl (meth)acrylate, dicyclopentanyl (meth)acrylate,

30  dicyclopentenyl (meth)acrylate, dicyclopentenyloxyethyl (meth)acrylate, isobornyl
(meth)acrylate, methoxylated cyclodecatriene (meth)acrylate, 2-hydroxyethyl

(meth)acrylate, 2-hydroxypropyl (meth)acrylate, 3-hydroxypropyl {(meth)acrylate, 4-
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hydroxybutyl (meth)acrylate, tetrahydrofurfuryl (meth)acrylate, 2-hydroxy-3-
phenoxypropyl (meth)acrylate, glycidyl (meth)acrylate, w-carboxy-polycaprolactone
mono(meth)acrylate, caprolactone-modified tetrahydrofurfuryl (meth)acrylate, 3-chloro-
2-hydroxypropyl {meth)acryiate, N,N-dimethylaminoethyl (meth)acrylate, N,N-
diethylaminoethyl (meth)acrylate, t-butylaminoethyl (meth)acrylate,
ethoxycarbonylmethyl (meth)acrylate, phenol ethylene oxide-modified (meth)acrylate,
phenol(2-mol ethylene oxide-modified) (meth)acrylate, phenol(4-mol ethylene oxide-
modified) (meth)acrylate, paracumylphenol ethylene oxide-modified (meth)acrylate,
nonylphenol ethylene oxide-modified (meth)acrylate, nonylphenol (4-mol ethylene
oxide-modified) (meth)acrylate, nonylphenol (8-mol ethylene oxide-modified)
(meth)acrylate, nonylphenol (2.5-mol propylene oxide-modified) (meth)acrylate, 2-
ethylthexyl carbitol (meth)acryiate, ethylene oxide-modified phthalic acid (meth)acrylate,
ethylene oxide-modified succinic acid (meth)acrylate, trifluoroethyi (meth)acrylate,
acrylic acid, methacrylic acid, maleic acid, fumaric acid, w-carboxy-polycaprolactone
mono(meth)acrylate, phthalic acid monohydroxyethyl (meth)acrylate, (meth)acrylic acid
dimer, B-(meth)acroyloxyethyl hydrogen succinate, n-(meth)acryloyloxyalkyi
hexahydrophthalimide or 2-(1,2-cyclohexanedicarboxyimido)ethyl (meth)acrylate.

Among these, at least one material selected from the group consisting of 2-
{1,2-cyclohexanedicarboxyimido)ethyl (meth)acrylate, phenol(2-mol ethylene oxide-
modified) (meth)acrylate, dicyclopentenyloxyethyl (meth)acrylate, benzyl
(meth)acrylate, w-carboxy-polycaprolactone mono(meth)acrylate and 2-hydroxy-3-
phenoxypropyl (meth)acrylate is preferred, and 2-(1,2-
cyclohexanedicarboxyimido)ethyl (meth)acrylate and/or phenol(2-mol ethylene oxide-
modified) (meth)acrylate is more preferred, since the effects for releasability is thereby
high. The mixing ratio (mass ratio) of phenol{2-mol ethylene oxide-modified)
{(meth)acrylate to 2-(1,2-cyclohexanedicarboxyimido)ethyl (meth)acrylate is preferably
20-70:80-30, more preferably 30-45:70-58, since the effect for releasability is thereby
high.

Like component (A), (B) the monofunctional (meth)acrylate is preferably
hydrophobic one.

Here, hydrophobic one means a (meth)acrylate having no hydroxy group. In

the case of hydrophobic one, it is possible to prevent an adverse phenomenon which is
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composition will swell during the processing to cause displacement thereby to
deteriorate processing precision. Further, even a hydrophilic one may be used unless
a cured product of its curable compaosition will not be swelled or partially dissolved by
water.

The amount of (B) the monofunctional (meth)acrylate to be used is preferably
from 50 to 95 parts by mass, more preferably from 60 to 80 parts by mass, per 100
parts by mass of the total amount of components (A) and (B). When it is at least 50
parts by mass, there will be no deterioration in the initial adhesion, and when it is at
most 95 parts by mass, the releasability will not be deteriorated, and a cured product of
the curable composition can be obtained in a film form.

The adhesion to a metal sutface can be further improved by using, in
combination with components (A) and (B) of the above composition, a phosphate
having a vinyl group or a (meth)acryloyl group, such as (meth)acryloyloxyethyl acid
phosphate, dibutyl 2-(meth)acryloyloxyethyl acid phosphate, dioctyl 2-
(meth)acryloyloxyethyl phosphate, diphenyl 2-(meth)acryloyloxyethyl phosphate or
(meth)acryloyloxyethyl polyethylene glycol acid phosphate.

(C) The photopolymerization initiator to be used for the curable composition is
incorporated in order to effect sensitization with active energy rays such as visible light
or ultraviolet rays to enhance the photocuring property of the curable composition, and
can be one of various known photopolymerization initiators. Specifically, it may, for
example, be benzophenone or its derivative; benzyl or its derivative; anthraquinone or
its derivative; benzoin or a benzoin derivative such as benzoin methyl ether, benzoin
ethyl ether, benzoin propy! ether, benzoin isobutyl ether or benzyl dimethyl ketal; an
acetophenone derivative such as diethoxyacetophenone, or 4-i-
butyltrichloroacetophenone; 2-dimethylaminoethyl benzoate, p-dimethylaminoethyl
benzoate, diphenyl disuifide, thioxanthone or their derivatives; camphor quinone or a
camphor quinone derivative such as 7,7-dimethyl-2,3-dioxobicyclo[2.2.1]heptane-1-
carboxylic acid, 7,7-dimethyl-2,3-dioxobicyclo[2.2.1]heptane-1-carboxy-2-
bromoethylester, 7,7-dimethyl-2,3-dioxobicyclo[2.2.1]heptane-1-carboxy-2-methyl! ester
or 7,7-dimethyl-2,3-dioxobicyclo[2.2.1]heptane-1-carboxylic acid chloride; an a-amino

alkylphenone derivative such as 2-methyl-1-[4-(methylthio)phenyl]-2-morpholino
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an~{n ongro?séggénzyl-.?—dEmethyfamino-T-(4-morpholino phenyl}-butanone-1; or an
acyl phosphine oxide derivative such as benzoy! diphenyi phosphine oxide, 2,4,6-
trimethyl benzoy! diphenyl phosphine oxide, benzoyl diethoxyphosphine oxide, 2,4,6-
trimethyl benzoyl dimethoxypheny! phosphine oxide or 2,4,6-trimethyl benzoyi
diethoxyphenyl phosphine oxide. (C) The photopolymerization initiators can be used
alone or in combination as a mixture of two or more of them.

The amount of (C) the photopolymerization initiator to be used is preferably
from 0.1 to 20 parts by mass, more preferably from 3 to 10 parts by mass, per 100
parts by mass of the total amount of components (A) and (B). When the amount is at
least 0.1 part by mass, it is possible to certainly obtain the effect of promoting the
curing.  On the other hand, when the amount is at most 20 paris by mass, a sufficient
curing rate can be obtained. A more preferred embodiment is such that component
(C) is used in an amount of at least 3 parts by mass, whereby the composition
becomes curable regardless of the light irradiation level,

(D) The resin having a cyclopentadiene skeleton to be used in the present
invention may be any resin so long as it is a resin having a cyclopentadiene skeleton.
However, the softening point is preferably from 50 to 200°C, and further, the number
average molecular weight (Mn} is preferably from 300 to 600, from the viewpoint of the
solubility in components (A) and (B). The softening point is measured in accordance
with JIS K2207 ring and ball method. The number average molecular weight is
measured in accordance with GPC (gel permeation chromatography) polystyrene-
calculated value. (D) may be a petroleum resin produced by using, as the main
material, cyclopentadiene extracted from a C5 fraction. Specifically, e.q. “Quintone
1700, “Quintone 1500” or “Quintone 1325”, manufactured by ZEON CORPORATION
may, for example, be mentioned.

The amount of (D) the resin having a cyclopentadiene skeleton to be used is
preferably from 0.5 to 50 parts by mass, more preferably from 5 to 30 parts by mass,
per 100 parts by mass of the total amount of components (A) and (B). When it is at
least 0.5 part by mass, a film will be formed without adhesive residue, and when it is at
most parts by mass, the adhesion will not be deteriorated.

In order to improve the storage stability, the curable composition of the present

invention may contain a small amount of a polymerization inhibitor. The
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polymerization inhibitor may, for example, be methyi hydroquinone, hydroquinone, 2,2-
methylene-bis(4-methyl-6-tertiary-butylphenol), catechol, hydroguinone monomethy!
ether, monotertiary butyl hydroguinone, 2,5-ditertiary butyl hydroquinone, p-
benzoquinone, 2,5-diphenyl-p-benzoquinone, 2,5-ditertiary-butyl-p-benzoquinone,
picric acid, citric acid, phenothiazine, tertiary-butyl catechol, 2-butyl-4-hydroxyanisole
or 2,6-ditertiary-butyl-p-cresol.

Among these, at least one material selected from the group consisting of 2,2-
methylene-bis(4-methyl-6-tertiary-butylphenol), hydroquinone monomethyl ether and p-
benzoquinone is preferred, and 2,2-methylene-bis(4-methyl-6-tertiary-butylphenol) is
more preferred.

The amount of the polymerization inhibitor is preferably from 0.001 to 3 parts by
mass, more preferably from 0.01 to 2 parts by mass, per 100 parts by mass of the total
amount of components (A) and (B). When itis at least 0.001 part by mass, the
storage stability will be sufficient, and when it is at most 3 parts by mass, secure
adhesion can be obtained, and the composition will not be uncured.

To the curable composition to be used in the present invention, various
elastomers such as acryl rubber, urethane rubber, acrylonitrile-butadiene-styrene
rubber, etc. which are commonly used, and additives such as an inorganic filler, a
solvent, a bulking agent, a reinforcing material, a plasticizer, a thickener, a dye, a
pigment, a flame retardant, a silane coupling agent, a surfactant, etc. may be
incorporated within a range not to impair the purpose of the present invention.

The present invention is a method for protecting the surface of a material to be
processed, which comprises forming a protective film made of the above curable
composition on the surface of the material to be processed, heat-treating the protective
film and then carrying out processing of the material to be processed, thereby to
prevent detachment of the protective film during the processing and to protect the
surface of the material to be processed.

The forming step of forming the protective film on the surface of the material to
be processed is preferably a step wherein the curable composition is applied in a
thickness of from 20 to 200 um, preferably from 50 to 150 um, on the surface of the
material to be processed, to form a protective film, which is then cured under such

conditions that the wavelength is 365 nm and the irradiation is from 1,000 to 4,000
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The heating step of heat treatment after the forming step is preferably a step
wherein the protective film is heat-treated at a temperature of from 80 to 150°C,
preferably from 80 to 120°C, for from 5 to 30 minutes.

The processing step of processing the material to be processed after the
heating step is preferably a step of carrying out dicing under such conditions that the
rotational speed is from 5,000 to 40,000 rpm, preferably from 10,000 to 35,000 rpm,
the feed speed is from 0.2 to 50 mm/sec, preferably from 0.5 to 30 mm/sec and the
chip size is from 0.5 to 15 mm square.

Further, the present invention is a method for temporarily fixing a material to be
processed, which comprises forming a protective film made of the curable composition
on the surface of the material to be processed, carrying out the heat treatment, then
carrying out the processing of the material to be processed, and then, a removal step
of immersing the processed material in warm water of from 70 to 90°C, preferably from
75 to 85°C, to remove the protective film made of the curable composition from the
processed material,

When the cured product of the curable composition is removed, it can be
recovered in the form of a film from the material whereby it is possible to obtain such
an effect that the operation efficiency is excellent. Further, as a method for contacting
the cured product with warm water, a method of immersing it together with the

processed material in warm water is simple and recommended.

EXAMPLES

Now, the present invention will be described in further detail with reference to
Examples, but it should be understood that the present invention is by no means
restricted by such Examples.

Here, Examples I-1 to I-15 are Examples of the present invention, and
Examples [I-1 to II-5 are Comparative Examples,
EXAMPLE I-1

A curable composition was prepared by blending 6 parts by mass of 2-methyl-
1-[4-(methylthio)phenyl]-2-morpholino propan-1-one (IRGACURE 907", manufactured
by Ciba Specialty Chemicals, hereinafter referred to as “-907") as (C)
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groups, softening point: 100°C, number average molecular weight: 380, hereinafter
referred to as “Quintone 1700") as (D) resin containing a cyclopentadiene skeleton,
and 0.1 part by mass of 2,2-methylene-bis(4-methyl-6-tertiary-butylphenol) (hereinafter
referred to as “MDP") as polymerization inhibitor, to 100 parts by mass of a
composition comprising 20 parts by mass of “TE-2000” manufactured by NIPPON
SODA CO., LTD. (1,2-polybutadiene-terminated urethane methacrylate, hereinafter
referred to as “TE-2000”) and 15 parts by mass of dicyclopentanyl diacrylate
(‘KAYARAD R-684" manufactured by Nippon Kayaku Co, Ltd., hereinafter referred to
as “R-6847), as (A) polyfunctional {meth)acrylate, and 40 parts by mass of 2-(1,2-
cyclohexanedicaboxyimide)ethyl acrylate (“ARONIX M-140" manufactured by
TOAGOSEI CO., LTD., hereinafter referred to as “M-140") and 25 parts by mass of
phenol 2-mol ethylene oxide-modified acrylate ("“ARONIX M-101A” manufactured by
TOAGOSEI CO., LTD., hereinafter referred to as “M-101A"), as (B} monofunctional
(meth)acrylate. Using the obtained curable composition, measurement of the tensile
shear bond strength, the adhesion test and the removing test were carried out by the
following evaluation methods. The results are shown in Table 1.

(EVALUATION METHODS)
Bond strength (tensile shear bond strength):

The bond strength (tensile shear bond strength) was measured in accordance
with JIS K6850. Specifically, heat resistant Pyrex (registered trademark) glass (25
mm x 25 mm x 2.0 mm) (length x width x thickness)) was used as an adherend. Two
sheets of the heat resistant Pyrex (registered trademark) glass were bonded by a
prepared curable composition with a bonding area of a circular shape with a diameter
of 8 mm and with a thickness of 100 um. Then, the composition was cured by a
curing apparatus using an electrodeless discharge lamp manufactured by Fusion UV
Systems Inc., under a condition of an accumulated quantity of light of 2,000 mJ/cm? at
a wavelength of 365 nm, to prepare a test piece for tensile shear bond strength. The
test piece thus prepared was subjected to measurement of tensile shear bond strength
by means of a tensile testing machine at a temperature of 23°C under a relative

humidity of 50% at a pulling rate of 10 mm/min.
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Retention state gf?, pr%tt;{:tive film after dicing (adhesion test):

A test on the adhesion was carried out at a temperature of 23°C under a
relative humidity of 50%. A curable composition was applied in a thickness of 100 um
on a silicon wafer, and the curable composition was cured by a curing apparatus using
an electrodeless discharge lamp manufactured by Fusion UV Systems Inc., under a
condition of an accumulated quantity of light of 2,000 mJ/cm? at a wavelength of 365
nm to prepare a protective film. Then, the protective film was heat-treated at 100°C
for 10 minutes, and then, dicing was carried out under such conditions that a rotational
speed was 30,000 rpm, the feed speed was 1.0 mm/sec and the chip size was 1 mm
square, whereupon whether or not the protective film was retained after the dicing, was
observed. Out of 25 chips, the number of chips on which the protective film was
retained, was counted.

Removal time with warm water of 80°C (removing test):

The test piece on which the protective film was retained even after the ahove
dicing, was immersed in warm water (80°C), whereby the time untif the protective fiim
was removed from the silicon wafer, was measured.

Observation of removal state (removing test):
After the test on the removal time with warm water of 80°C (removing test), the

removed protective film was inspected.
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-11 and 1-12

A curable composition was prepared in the same manner as in Example I-1
except that the heat treatment was carried out at a temperature shown in Table 1.
With respect to the obtained curable composition, evaluation was carried out in the
same manner as in Example I-1. The results are shown in Table 1.

EXAMPLE I-4 to I-10 and [-13 to I-15

A curable composition was prepared in the same manner as in Example |-1
except that raw materials of types shown in Table 1 were used in a composition shown
in Table 1. With respect to the obtained curable composition, evaluation was carried
out in the same manner as in Example I-1. The resulis are shown in Table 1.
(MATERIALS USED)

QM:  dicyclopentenyloxyethyl methacrylate (“QM-657”, manufactured by
Rohm & Haas)

BZ: benzyl methacrylate (“LIGHT-ESTER BZ”, manufactured by KYOEISHA
CHEMICAL CO., LTD.)

UV-7000B: polyurethane acrylate oligomer (“UV-7000B*, manufactured by
The Nippon Synthetic Chemical Industry Co., Ltd.)

UV-3000B: polyester urethane acrylate oligomer (“UV-3000B”, manufactured
by The Nippon Synthetic Chemical Industry Co., Ltd.)

1,6-HX-A: 1,6-hexanediol diacrylate (“LIGHT ACRYLATE 1,6-HX-A”,
manufactured by KYOEISHA CHEMICAL CO., LTD.)

M-5300: w-carboxy-polycaprolactone monoacrylate (“ARONIX M-5300”,
manufactured by TOAGOSE! CO., LTD.)

M-5710: 2-hydroxy-3-phenoxypropyl acrylate (“ARONIX M-5710",
manufactured by TOAGOSEI CO., LTD.)

Quintone 1500: cyclopentadiene skeleton resin (“Quintone 1500,
manufactured by ZEON CORPORATION, containing ester groups, softening point:
125°C, number average molecular weight: 470)

BDK: benzyl dimethyl ketal (“IRGACURE 651", manufactured by Ciba
Specialty Chemicals)

EXAMPLE I1I-1 and 1I-2

A curable composition was prepared in the same manner as in Example I-1
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18 EXAMPLE 1-2, 1-3, 1-11 and 1-12 A curable conposition was preepare
in the seaetresnet tesperatiwsainiearpld [1-1 means that no heat treatment was carried

5 out.
EXAMPLE II-3 to 1I-5
A curable composition was prepared in the same manner as in Example I-1
except that raw materials of types shown in Table 2 were used in a combination shown
in Table 2. With respect to the obtained curable composition, evaluation was carried

10 out in the same manner as in Example I-1. The results are shown in Table 2.
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in Table 1. Wth respect to the obtained curable conposition,
evaluation was carried out inthe 5 s manner as in Exanple 1-1.
The results are shown in Table 1. EXAWLE 1-4 to 1-10 and 1-13 to
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IBX: isobomyl methacrylate (“LIGHT-ESTER IB-X", manufactured by
KYOEISHA CHEMICAL CO., LTD.)
As a result, in Example 11-1, the protective film was peeled during dicing, since
5 the dicing was carried out without heat treatment.  Further, in Example 11-2, although
the protective film was maintained without peeling during the dicing, the releasability
was deteriorated, since the temperature for heat treatment was too high, and its
removal was impossible in the subsequent warm water treatment.
Further, in Example II-3, since (A) a polyfunctional (meth)acrylate was not
10 incorporated, the cured product of the curable composition became thermoplastic, and
the protective film underwent melting in the heat treatment before processing, and it
was not possibie to protect the surface. Further, in Example 1I-4, since (C) a
photopolymerization initiator was not incorporated, the composition was not cured
even after irradiation with light. In Example 1I-5, since (B) a monofunctional
15 {meth)acrylate was not incorporated, distortion due to shrinkage upon curing was
substantial, and cracking was observed on the surface of the cured product. In
Example II-5, the cured product of the curable composition could not be peeled from
the wafer.
Whereas, in Examples I-1 to I-14, dicing was carried out after the heat
20 treatment, and in each case, the protective film did not come off during dicing, and it
was possible to protect the surface. Further, in Examples I-1 to I-14, (A) a
polyfunctional (meth)acrylate and (B) a monofunctional (meth)acrylate were blended in
good balance together with a photopolymerization initiator, in each case, the bond
strength of the curable composition after photopolymerization was sufficient, and the
25  releasability at the time of peeling the cured product of the curable composition from a
silicon wafer after dicing, was good. Further, the surface of the silicon wafer after the
dicing was protected well. Further, in Example 1-15, (D) a cyclopentadiene skeleton
resin was not incorporated, whereby the surface was not completely cured, and
stickiness was observed, but the bond strength was good.
30
INDUSTRIAL APPLICABILITY

According to the present invention, the above-described protective film is
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foymed on the surface of the material to be processed, and the protective film is heat-

treated, followed by processing of the material to be processed, whereby it is possible
to prevent detachment of the protective film during the processing, and it is possible to
protect the surface of the material to be processed from scratching or contamination.
Further, the curable composition of the present invention has a sufficient capability to
follow recesses and protrusions on the surface such as a circuit surface, whereby it is
possible to protect the surface from scratching or contamination, not only for a flat
surface but also for a surface having recesses and protrusions.

By immersing it in warm water of at most 90°C after processing the material to
be processed, the protective film of the present invention can be recovered in a film
form from the processed material, whereby it is possible to obtain such an effect that
the working efficiency is excelient. Further, it is not required to use an organic soivent,
which was essentially required by a conventional adhesive, and thus, it is possible to
obtain such an effect that the environment burden can be reduced.

The present invention is one to provide a protective film on the surface of a
material to be processed, by means of the above-described curable composition.
According to the present invention, it is possible to obtain such an effect that the
protective film will not come off during the processing, even when subjected to dicing
under such a condition that the feed speed is for example at most 2 mm/sec.

According to the surface protection method of the present invention, the
protective film made of the curable composition has a photopolymerizability by virtue of
its composition and is curable by visible light or ultraviolet rays, and accordingly, as
compared with a conventional hot melt adhesive, it is possible to obtain remarkable
effects in the aspects of power saving, energy saving and shortening of the operation.
Further, by way of the heat treatment step after forming the above protective film on
the surface of the material to be processed, it is possible to relax the internal strain of
the protective film thereby to prevent detachment of the protective film in the
subsequent step of processing the material to be processed. Further, by using such a
method, it is possible to obtain a high bond strength without being influenced by e.g. a
cutting liquid to be used for processing of the protective film and it is possible to protect
the surface of the material to be processed from infiltration of the cutting fluid or from

scratching or deposition of foreign matters due to e.g. cutting wastes.
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The entire disclosure of Japanese Patent Application No. 2008-125321 filed on
May 12, 2008 including specification, claims, drawings and summary is incorporated

herein by reference in its entirety.
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i nvention, the protective fil mmade of osghe curabl e conposition has a
photopolgneriz bi|lity by virtue of its conposition and is curable by

vi si bl ePlocgaeedra Qpeling flspaf heay realinantalco iampryriure £4 froomBarte d 5@r Ciafter
a convept.i nelt adhesive, it is possjble to opbtain remarkahle
o f oot SherOHRlndSberE o o hRAo0 < praceii by Balatiel B Pebercen At
of the i : en.
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be proceatedf at ndst 9peS3b bbole the brotetinr il REAAhePrboessef mblfial after
protective filmthereby to prevent detachnent of the protective film
i n the thahwegessing stegp of processing the material to be processed.
Furt her, bylﬁsing such a nmethod, it is possible to obtain a high bond
strength wi thaPolEINegonak(mriRkacayBle.e. 9. a 30cutting liquid to be
used for prggessin f .the pr ctive filmand it is possible to
protect t hefgs)lﬂ ﬁ'hoggsf C“PH@' @&bfﬁ%}'laf% a&é"{npr ocessed frominfiltration
of the cuttj i S Gk ing or deposition of foreign
matters duedtgaéhgtﬁgﬁﬁ?%%%ﬁ§gg@@§&ﬁ'23 Since the effects as
descri bed above are obtainable, the present invention is useful in
industry for e.g. processing of engineering conponents or electronic
or electric conponents such as sensors, particularly for precision
processi ng such as cutting, grinding or polishing. The entire
di scl osure of Japanese Patent Application No. 2008-125321 filed on
May 12, 2008 including specification, clains, drawi ngs and summary is
i ncorporated herein by reference inits entirety. 24 CLAIMS: 1. A
met hod for protecting the surface of a material to be processed by
formng a protective filmon the surface of the material to be
processed, which conprises a formng step of formng the protective
filmmade of a cured product forned froma 5curabl e conposition
conprising the followng (A), (B) and (C), on the surface of the
material to be processed, a heating step of heat treatnent at a
tenperature of from80 to 150C after the form ng step, and a
processing step of processing the material to be processed after the
heati ng step: (A) a polyfunctional (neth)acrylate, 10(B) a

nonof unctional (nmeth)acrylate, and (C) a photopol yneri zation
initiator. 2. The nethod for protecting the surface of a nmaterial to
be processed according to Claim1l, wherein the protective film
contains (D) a resin having a cycl opentadi ene skeleton. 15 3. The

met hod for protecting the surface of a material to be processed
according to Claim2, wherein (D) the resin having a cycl opent adi ene
skel eton has ester groups or hydroxy groups in its nol ecul e. 4,
The nethod for protecting the surface of a nmaterial to be processed
according to any one of Clainms 1 to 3, wherein each of (A) the

pol yfunctional (neth)acrylate and (B) 20 the nonofuncti onal
(meth)acrylate is hydrophobic. 5. The nmethod for protecting the
surface of a material to be processed according to any one of C ains
2 to 4, wherein the curable conposition contains from5 to 50 parts
by mass of (A) the polyfunctional (nmeth)acrylate and from50 to 95
parts by nmass of (B) the nonofunctional (neth)acrylate per 100 parts
by mass of the total amount of (A) and 25(B), and contains fromO0.1
to 20 parts by mass of (C) the photopol ynerization initiator and from
0.1 to 50 parts by nmass of (D) the resin having a cycl opent adi ene
skel eton per 100 parts by mass of the total anount of (A) and (B)

6. A nethod for tenporarily fixing a material to be processed by
formng a protective filmon the surface of the material to be
processed, which conprises a formng step of 30 formng the



