3 Cctober 2006 Specification Pressure - Sensitive Adhesive Film For
Surface Protection O Sem conductor Wafers And Met hod For P ot ec:tgd 8n O
Semi conduct or Wafers Wt h The Film5 TECHNI CAL FI ELD The Jpr@d&ht00
invention relates to surface protecting adhesive filnms for sem conductor
waf ers and protecting nethods for sem conductor wafers using the adhesive
films. More particularly, the present invention relates to a 10 surface
protecting adhesive filmfor a s conduct or wafer which is adhered via an
adhesive |ayer to a surface of a H6AH8® or wafer in a side in which a
circuit iS8TTOFWER" (b Bithvaf t ddhecfiver 8 nt oF at shu e cwaPertsewibace), when a
non cir Eemitcondneted Vealedsatrel BibtradsRot Rratsteh asr &H@bn 486 Sivaalt Gy r ef erred
to al so awThuafies back side) is ground to thin the ‘appropriate

sem copnductor wafer in order 15.t oj d _breakage or contam nation of a
sem conductor wafer at a pr oduc:[—mle@—%ga sem conductor integrated
circuit, and a protecting nethod for a sem conductor wafer using the
adhesi ve fi| mTIBAGKGROUND oMRBn 20atAs S8 NE entUptasciBRYbe i Bidinarily

pr oduced m:aommdwmrmnemmwcahﬁnusﬂhbus b1 SEANOHBANGE Ykl fag Ne |1 ke

is slice o] waf infegrated circurt 1°"%nbedded
inth tﬁﬂg Eﬂﬁ‘g&g he l\ﬁ%re pamcu Iatﬁfaﬂe(?ﬁ” P ¥Nteg B2 Relq ike and,

t her eaf t et", atcﬁé"ﬁ&fé*r'gtaﬁbgﬂé%ﬁéwa@oe fPMIEoPguEine Waferarflich isdadiareuivta i s
subj ect ecE™t BlbREIKe $avss tgrd mdifaee pf ecessbogductonikiaeh i@ a siddancfhithe wafer is
mechani calideyitgs doimte DyhareiabRer @fe@éd NI ERG ad ﬁQﬁ'r@grfac:Q)Oleh%h'J]?or?r it he Iike

to all ow dyft- f‘bﬂn@é’ §uma'a:eatn’d §H%%9H§t’8? lvyd&-.r ?heremaf}eg r?.t%{)risaetro #1580 ;é\S/OISSbJ ect

to dicing, ﬂqugg C% uce

br eakage or "con arsﬁJ ét?S °“6' tf’ﬁ@”v%ﬁf’é’rppf‘?P%‘%tséﬁ“"{S’Pdg?*thafﬂj inedgrack side
30 of!% hd®\irlt Pesiiget Heawtamivptionof desemidvaductbovwaferaas urfragectpinot ect i ng
adhesi ve sted mff ar semisend ood ittt grateB icticuNasiniegnpy e&dingSpReIdd ¢ ly, a

surface peafiesHdubthraetiesidifg td Bl 2Renm conductor  wafer is adhered to a
surface of a semiconductor wafer via an adhesive |ayer thereof to protect

t he wafer surface and, then, a back side of the wafer is 35 mechanically

ground. After such gri ndi ng, aB&REERGUIND ARE ment step may subsequently be
carriZ®d out on the back side of the wafer as required. After 1 3 Cctober
2006 A semiconductor device is ordinarily produced by a method in which

high purity silicon monocrystal or the like is sliced to produce a wafer and, then,
an integrated circuit is embeddad in the thus-produced wafer by ion
implantation, etching or the like and, thereafier, the wafer thus embedded with

25 the integrated circuit is subjected to back side grinding processing in which a
side of the wafer is mechanically ground by means of grinding, lapping,
polishing or the like to allow it to be thin and, subsequently, the thus-ground
wafer is subject to dicing processing to produce a chip. Ordinarily, in ordar to
avoid breakage or contamination of the wafer in a step of grinding the back side

40 of the wafer among these steps as described abova, a surface prolecting
adhesive film for a semiconductor wafer has been used.

Specifically, a surface protecting sdhssive film for a semiconductor
wafer is adhered to a surface of a semiconductor wafer via an adhesive layer
thersof to protect the wafer surface and, then, a back side of the wafer is

35 mechanically ground. After such grinding, a chemical treatmeant step may
subsequently be carried out on the back side of the wafer as required, After
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t hese steps of processing the back side are conpleted, the adhesive filmis
peel ed away fromthe wafer surface. As one of performances required for
such a surface protecting adhesive filmfor a sem conduct or9 670045
descri bed above, there can be nmentioned 5 prevention of penetration of
cooling water (hereinafter referred to also as grinding water) used in
grinding a back side of a sem conductor wafer. There has been a case in
whi ch an gnevenness hol l owed in a shape of groove from the outernost
portion of®E® BATRSr OHEFISFEHME M tackoatde ndyel esyepietrdddhofadbebiyenfildeis or t he

| i ke, a rasOFd awpyfioteihel vafer sediade.as a silicon oxide layer, a silicon 10
nitride layer As ohBerlpek@rmansear ie@Girkh & §FHnCl ggrf%f; Gltd g Lhe ke is
present  Gfindror el SHABES - ware YsNLLdrbe o 1E, deRL AL Of (e *uneveniess

hol l owed | n a shape 0 FOOVE 1 S about “Ff o™ *mige 28 mPe | Megtontdi ng a
back ide°r8Y°r5'°”sghipé’8ﬁ8rgﬁ’ét°d‘r hefeeing nvalisr dhereinafigneeéatnes 4o prleserst on the
waf er surdf@eéng watechesed o phiediogiteeb agssidporitd semizbnélgomatelr, irhe@n

ad_hez! venmstibdem _ah?sa;n W}ﬁMf@anﬁvﬁBn@é%hﬁ«?Hdeﬁ 4 3%&pe oF JPObvSHEMI C! en} :
gri ndi ng thel@fe : evenness N _some cases. In
case grinding \{ry(gmtogrb? si%nﬁoﬁ?e‘ﬁée g%t \%\g%ﬁophae%?/véa?n@r!%ﬂr?'ﬁg% 4R34 dhesi ve
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sur f ace %Bmtl&%diug\{o?%a zrgod'{qc%ér.ghgﬁgob%igwéfi nlhi Hg‘ﬁdlaas? gﬁ‘fakersége afoflg with
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total |y dBFHIfSnist dBe cRIEHRPSE heoTet nefi iep prafewsiéiary sohesivendmcito iede under
the iAf| womcenrsisst dfeapenbiesaketiygr iindiangsvnéient, §hRAAPWHEs whihNBei n W 25

af ar br cakeged| hr@@ieuRaassvonhBs OTflfontd EEYCh SHENoARRAPLEM, @ device
0 thg vva1nr sur face and

t o enhan e ) b e he uneyennes , : ,

t he adhegmegg{jlaggt\r(&gﬁ siPfae_i %{%n?‘ﬂéa%ﬁtﬁ? kﬂ'ésgg'b?s"f%ef"gbh‘é‘é'?‘(%‘ |%H$er of the

adhesi ve “FPYHNFES Pactherugdimeainiolockepeeed awsl it s wdtisselacas an

adhesi veb¥ otheethus-arterewhfermd3@ swatdraeed ofucanpadhesioneofl glinuwgSwhizgr eased
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aut onat i e jve. fi]l mwas peeled away fromthe
ft AAHERS NG nIRGHL amgﬂt E0Ga & o??hegmé%gral?gr?%%lpg r‘i‘d?'ﬁ'?‘{iﬂg

waf er'surggcg tafter back grindi ng dependin o) such as
the thi cRRESEBFEY RENHat YT 9dANNgRURET of AL NBrsd fiapabea sap@ce msolacking

t her ef or @dhewya &l 9 tofalbe dairmivated duoingtiee goindingeprs esdstraNduahomadb waf er
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dept b5 of afdhenrdRRMRNAES MBS EXCeedi ng 20 m dependi ng on the wafer

In order 1o prevent such a problem, é device to enhance adhesiveness
between the unevenness of the wafer surface and the adhesive layer by
heightening a thickness of the adhesive layer of the adhesive film has been
required. However, in using this device, as an adhesive force to tha wafer

30  surface of an adhesive film was increased more than strength of the wafer, tha
peeling trouble happened in an automatic detaping machine when the adhesive
film was peeled away from the wafer surface after back grinding depending on
various conditions such as the thickness of the wafer and shaps of the surface
and the like; therefore, workability became deteriorated or the semiconductor

35 wafer was complately broken in some cases. Furthsr, there ware cases where
the depth of the unevenness was exceeding 20 um depending on the wafar
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3 Cctober 2006 types. In order to handl e such wafers, when the adhesive
| ayer was made thicker, productivity of the adhesive film ned
t hereby increasing a production cost, which nade it diffiéﬁ%@mgghggovide
an i nexpensive adhesive film Therefore, this has not been a practical
solution. 5 As a device to solve a problem of penetration of grinding water
in grinding on the back side as descri bed above, JP60-189938A discl oses a
protectiqg ggtquo;ogta se ]conductor waf er in which a pressure-sensitive
adhesive Trim s adhered 16e REChaYPrssurhesc e Adpsinei'mepronas eadsack si de
of a serMCORBURTPBICHMY T Hitd adhesve i was eorbmel Hisdeby agesumngla t he
adhesi ve FpHiwtit® dest,pelebidyadsh Hefioult be pRveESHH ArexBBsiive wanadhesiye filmis
made of arHergfdte, thisafisMidiiead asgmgaéﬂ g,Rdy and a pressure-sensitive

adhesi.ve | ayer Vi roperty capable of curing by light irradiation
formed on the iI\;l]g td[gtglrcgngofﬁsto °nf p?@ﬁﬂ&r%fi Ryrebalignt of Beipfing water in -

t hr ee- di FERSITENED H®t RAFKk HRE 35 gleeciiPadadibars. 0nPEe- 1802884 etlsoudest @ t he
adhesi ve Frptestibefroetopeter | mgsdrieomilivesi werehi hnwafches rdsagieDsbnsikRre TE
- protecti n@heekbagimak s;ansesl EONIUGLRY LSS h ove-

nent i oned L RVERLERY WHrg kA d %ﬂgg 3afr?régﬁg%ﬂ\'}gb?,ﬁé'gg%?‘o!h{;h%c\%a‘?g? °frface of
an hesi ve H?} %%/ means of ~a 11 gAt iPrradlt s siowet dfe yearivadimand an
adhesi-on 't £°%{%fe N stivef BERSsuEmSHE e aghgsivreifiht Bnewdduei Aglighti ndi ng
Wi t hout EEWSMHERD HyPPodinkalbidyi and atprebeurbisarsitlie paabing 1apst Khendreakage of
the waf erprogertynedpad|20f pi ok 8Miight RENBLESA | RPmBE & InadiNid-MBk iuiﬁgd .
gri ndi ng sdpssriREINRG Mot A mARONEse-8SG i 08 “?ﬁﬁ& surnﬁgg,and‘t e adhesive
l'ayer can_be so vteg. However {he - adnest ve Py c'éﬁﬁri' RS MREBABIRcul ar
wei ght cGAPSThYY to b Adbesiys filip befare iPseng therrsthestvarfim &tesl drigging: and t he
| i ke 1Pn the adié@shrgtectiagansthpg of adeamitondyicte veafer diselolsyd i tilaBovay | i ght
i rradi at irgmtianeld trovehabmngigh N Fe@icd % ndd dRRR Rl OB Ale @eﬁhwgfe}gu;fgge of an
pressur exgReSHd ke bIIESIsV : . ive .|l ayer nmay not.
suf fi ci e[ﬂ,ig Yakyred See engi (ﬁ;g&l‘ %ﬁﬁ}a{g%ﬁ?ﬁgﬂéﬁ;ietﬁengggsﬂfé%aasadgﬁ?é"’"_gﬁape of a
waf er surtace,. strength’ &8F TFAEY BPIONIPARE duripadiradinenwitleutiaeesideiea i n  sone
cases. AWORAYIEY R testimgeoheblingnandythecbierkdgre of ohthester| oawthatod ecul ar
wei ghP cembtemds peeatatied ofigriediat edaten ah g rinaingrd sy ivdsse A fHeC4b03@- PEEI I NQ

in some aasemed|WhfeF 8@fadeOatl BeedtihelslieSa ol afp sdl%ed s required to fill a
' ' [ rogen or the like,

thereby  oquey uiePEhe Baksle (IR dontifes 15 dAtiertIoh weast commauags t he same
time nakPy abﬂ@'&‘é&&'ﬂ‘%{rgé‘,’*éznweb'ﬁpwimeécandnnptlilken’r,] ther aghguind layat i on of
JP05- 335788/ ar stodgige | peek ey totomed ibyelighdSirmaardion 44 ta ser Londyct or waf er
- Charagt edinzedidnal hBB¥orR B MBSHFeRs8R0SINsING adRRRI MG el 2V RIe Lndyifyi ded on
the supppyt) Ry SResE s%%i&ﬁ‘y éJr@Std'eané)J];}g torr]e\':arious conditions such as the
_ shaps of a wafer surface, strength or time of ight irradiation, or the like in
some cases. Ap adhasive residue problem may occur due to these low
molecular weight compounds remained unreacted on ths wafer surface after
30 peeling in some cases. In order to prevent this problam, it is required to fill a
light-irradiating device with inert gas such as nitrogen or the like, thereby
causing problems of increasing a production cost, and at the same time making
process large and complicaled.
Further, in a publication of JP05-3352B88A iz disclosed a protactive
35 member for a semiconductor wafer characterized in that a prassure-sensitive
adhesive layer is provided on the supporting sheet and gel fraction of the
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3.3 Cctober 2006 pressure-sensitive adhesive layer is 40%or nore, and a
wat er -sol ubl e polynmer is included, The protective nmenber (adhesi % film
for the sem conductor wafer disclosed in this invention coﬁg‘fﬁ? go % wat er
sol ubl e polynmer on a pressure-sensitive adhesive |ayer, which enables a
rinsing treatnment in a 5 sufficiently clear and cl ean manner by directly
rinsing wth water wthout pre rin sing with an organic solvent after
peeling the protectjve nenb way froma circuit pattern-formed surface
or .the |iK&*“IREPLFUIE, a‘{“ﬁé"'&lﬂﬁw i8i49% 15 Merehaegh a watgansbloblsalohemer can be
om tted. IFUPEWERd. pﬁ@@eétqtv@!\ffeuntﬁnnh:ems(eﬁfheknvasﬂmpr R) efiei Qéhi&fanw&t ration
of water walto dis@osthesi e iifledibACEom FHYsAM PAld 00 gg,alg

% ui t
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by th peg t
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is satisTMPEfyaR grpras satvept eflkageclifa thegpratditvg maimesr atvay i@nt iame of

peel i ng ardui pamtrerorsmlduhjreacpaimﬁen.kattasb.%cﬂorgntﬁehgbo%%fﬂrﬁwwﬁﬁ%r waf er Dby

bl eed canrpshic 150[ea§i | duCliga H\T%t h &, \&d, er, However, when
0

9,2
thi t tect t?"ﬁnfée “’f"@?m"ss 4Rc &3
gr : ﬁdf’ﬁg P ﬁ‘}é“\('%" ens"“’?"c'a“im*%ro'nbvﬁﬁ%o? C'Wla"-f“@r '”*%ff%hégﬂt\ﬁ@?ﬁﬂiwgeﬂflop t he

~ adhesi®e 3 Gyt %ﬁeﬂ‘efc’é'f"'laérfa{"@&ed‘d}ee toan 4hediveatesidueolbubdi@gpodfytmer and an
-adhesi ve wafesbyitie nasligenettat odedigyrinaidy padcagsingfoncmBasirennhik pRE! i Ng the

20 b of cahives TawbGFo Gimstle Wtk ASBEOCh WMo Ohev LS GORBkEORS SUCh as

shape of (Lhe.valet, rinding co ons
and t he Taﬂi’r % E E%’eﬂ?g{eaggﬂ%f’? %Wﬂﬁ\)ﬁ?&f%dﬁ%@% qfﬁagwﬁea%dages Such
an adheA¥Y r‘*?—!g auB" Beh1ANa58d ronther etirizgadestot olaési pn bireghtambe be
conpllét elegsily erpoed withenwbierwarsery ad weil.ng, thereby causing probl ens of
packagl ng falﬁltﬂr;rveavai’,&ﬁ)?‘n IMQdetK&Mer}naﬂﬁéi QEQQ.tgéélfc;}gprbn,cﬁQg?h c‘ggféﬁ I n
recent vy i ntegrate s for

hand- hel %%?1: for rrgﬂt%&ggq @ etk %% %C& 3 'conﬁgmt"ﬁ@’af‘?rkg Cﬁhgs'b"eé ¢ ®Fhi gh
demand. ST {?égéwéﬁrgteh%"%'rﬁdc%*ﬁd&cq Bledvwrier salybte sadymehand an

above- dedéh¢Hier] regdrp ovass shasrabsedugdnerrabkygd bif nobesibess deeang 209 m by t he
bﬁck < l nchtan&orrpmmbnessomgmndatdaeammrnghaﬁ \bﬁ%s%m%nunédéh Ia has been
t hi nned ag W . ¥ o Lhinner ness is

apgO¥f RS wHBPYLr2lh rgakp,gﬁﬂg‘flg %ﬁgﬁi 8.5 ge I\Mq coﬁdwgaﬁg H% tine to

after ari;

expose to cogﬁf”%y ccfnqam'r]aﬁmg fr}?dl‘Y‘?der ﬁ(’:‘é"@f‘ﬁl Hgl3pMec At n&uPbnamr
br eakage?Htestterifdfwt rodibeFommirehkedeyhe o terion miganeitrist canplefelmat er
during t hendvedegainniy graitadiimdn ginitiere by @:u8 g0 p iohilinig o £ pRCkaki RN Railufe thin the
waf eps unbi thetih@ hhidekpness BReABSMAAQ B or | ess.
in recent year, thinning of semiconductor integrated circuit chips for
hand-held information terminal, IC cards and the like has been in high damand.
The thickness of the semiconductor wafer used for the ambove-described
purposes has been generally thinned less than 200 pm by the back grinding
30 processing and the wafer has been ground until it has been thinned as low as
about 50 um In some cases. The thinnar the thickness is after grinding, it
takes more time for grinding, which means the time to expose o cooling water
in grinding. Accordingly, contamination or breakage of the wafer becomes
much higher due to penetration of water during the foregoing grinding under the
35 grinding conditions to thin the wafer until the thickness becameas 200 jm or lass,
Further, the shape of the integrated circuit surface tends to be complicated

4




Further, the shape of the integrated circuit surface tends to be
conplicated 4 - ----- ------- 3 Cctober 2006 according t i gh
-performance of the chip and technical innovation of the sgrélcé‘g’ﬁﬁ%})(%or
_production process and even the unevenness of a wafer surface having a
depth of nore than 20 p. m appears. Sone m ght reach to about 50 pm 5 In
addition, in a publication of JP05-335411A is disclosed a nethod of

produci ng a sem conductor chip in which the wafer is ground fromthe back s
i de af t ePCHRBBPede HUYN mPrivr@ante afi hed chigpend deehrficalnimdofatim thehsur f ace of
t he waf esemBepthctof pgrdrglies prorasscianetdrethsafneisad 4oy waikgh daget hod of

pr oduci Ngading &dride pIHILL bk Qﬁﬂrpzbspﬂasfﬂpg'éﬁs.d%?ﬁdh% Mabl§, LiLGKRESS of the
N

10 chi ps, ,Depth ranges from about 30 mfor a 'grtoove toafﬁﬁ p. mor nore

for deep groove. A protecti ng adhesive filmfor a sem conductor wafer
has bBen need@ddMHIeHn GaRuiisalisB PirtRAS-33a9ti A ipctissileidd & ynathod of

cont ami nBfqdgfingra speideagectoothiphio weitenheweniéoispgrait afrbanthef byt er during
thedg{l nﬂli_engfgti@an(;i @mblg }sﬁgavmgaﬂrsu@t?raam@é %pM?@freefo?@@@\éﬁ‘oﬁn hﬁé/'sp age of

pr edet er gighedsep g [ uc me 0

pi i i C dm;;o €e§ﬁ5 n%uegH?tgrgrr"{aa o tﬂ?\%de?mt?‘fbcgea é‘i‘ertgﬁ%’f ances, on

pr oduci ng of a sem cqonduct or (f_lf,l p are ) _

a surfac r?ﬁl”S‘t"@c?isr?E' UWEEIV SR [TVpgPUS degerdicdfaubeothichapay of 4ke an

unevéfnes¥Ps or Repthornp gk frperf elroud AOf o dor 8 thiegpeovegiol 20 pY wabet fos easily

penet r at edieeptgrotvee Wapeitedtmgoatie sikeriNRY eNABSISo MuctdrifarbPhekBESS becones

Lhin aft ggedyd, WhidHoaNdo WBBa YRGS FIANREY droRIdMIfLAMh FPnMAkEL, fOr 2

| ong ti B, ,‘hletwglt%§ dtag n reggl {ied t}hatt an rnvention satlisties a p%rformance

of preventing penétrati'oh-of WALtV UhT U sl B inGPIOLPEHPG PEPY In pr event

penet r at # 1O WilkiteedroPY iR vies ¢ predeterminsidadsptiafrom thisghafaceawsld funder

gr i nth ngswonalnmstionsot patucihghl ahieghibyndete&uwniete fodmpgnetrati on of water.

- 25 DI SCLOSUREUGKe e sk NYRINHs (W A8, BRI £6LLe B%@e&f@s@ esVAVRRE kM, 1N view

of the abovesRERLLQgH, BE OBl Sl d p RugU dg 8 SFT 46 prot cctl ng

adhesive fi|mior a sem conductor wat & RN Yh e alsl surfashtis A988si ve

proper t | USURY 8L 2aYeRPRAIFIBT dBlY Hespafesghraighotha wneaveacessopr a

sem condifiettbicknasepecahécthicaflepgemamy oanthenyaet ivexpanrd hraalege of a

ﬁ’af o0 fWﬁmgodL@tlb?Q peRet mathiaenb&fn Qr'éhii\?'édﬁghéﬂafaﬁr :r[nv@ﬁ'ﬁlg[vrwgaq’igi{iegt £S “Otf
rea ; .1 ng,and does not contam pate the wafer

due to gﬁe rﬁﬁ g@fseﬂr %gi\’%i%r g%ﬁ?ﬁ%ﬁ? %B%tag%r, \A‘ﬁ}"é’?’ eé‘ﬁﬁ'feﬁct@ 8FeEMePeel i ng,

“and a prigfERT PRI BRtes 1S BEntitopuiaiEent gshighet yehdndsi ve film

35 The p¥&sitg cerdidensothat g hiomd et adjem texbeeisitive stwityr.as t hey have

25 DISCLOSURE OF THE INVENTION

An object of the present invantion, in view of the above-mentioned
preblems, is to provide a surface protecting adhesive film for a semiconductor
wafer which has ex;ellant adhesive propertias and proper adhesive force in

30  regard to a surface of a samiconductor wafer, which can prevent contamination
and breakage of a wafer surface due to penetration of grinding water, and which
does not break the wafer at the time of peeling and doas not contaminate the
wafer due to an adhesive residus remaining on the wafar surface after peeling,
and a protecting method for a semiconductor wafer using the adhesive film.

35 The present inventors have conducted an extensive study as they have
considered that it was important not to proceed with the peeling of the wafer
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considered that it was inportant not to proceed with the peeling of the
wafer 5 3 COctober 2006 surface fromthe adhesive | ayer even when grindi ng
wat er began to penetrate through an unevenness, in order t%o‘ﬁ?@é%qogvely
prevent grinding water frompene trating into as well as it was inportant
nevenne e water surface.

to clos | f to the . s of th

As a reg'i!ﬁa,eg? ﬁ{anﬁ tﬂgvagmp %%:ﬁf%a%\}gtnh‘é"h%%&'f'éﬂ”ﬂgrWﬂﬁeéﬁkegé&fpdp%t@fﬁ ved by
provi di igraignmuReveanessy d oFeari tageftectipeli duwevantioniedinghivatien éosn panone

rs]ur f ace tedtirg inas es felinas M/m\iashnﬁ:?méhf $€2lodbly ddahasd ar \é’leh&iwﬁ!n?fto R yﬁﬁr Sf
avi ng t yre i iLfigc range. [espective t ich tan b of a
dynam c%vr{egcoeisgsogit@letgat\%éégﬁ%'nélg Szgdregﬂl& Erl:eryo 39 %HR%%%@Q%@ %G th a
speci fi PTEBIRPSsioulh P selyedvdyt heropidingenen jadbesivé ofayeThaeving, & he
present prademtimedr gliciness ton anétbgul;r]ﬁ%e &flé)tt%%tei ﬂﬂ%,?ﬂhf’cﬁg(\!&nprfiéésnbé orfa f
semn con o Ly n ,adhesive |l ayer is forned on one surface o
a base 19%%1 E?%L'ﬁgﬁegf %I?ﬁgsr ey i%erse"l%‘ﬁa%? ghlt HathReEiGF "aMee acrylic
aci d al K§FPestively sopdiantan CAYf Radynagnia Yisceeldstindy vepsoomximzabl #ndof

react i ngrodstimidngr &fsitd | Vithng apgeatic abshPaMiiny & tRARSLALHE epfelapt i N @
range of, fram-50C to 5C at which tan b of a dynamc vi scoe?astici ty of

t he pol yner Az is maximzed, from 10 weight parts to 100 wei ght parts of
an acrylic adinat isal thpl Presprd inventigB)relases by aas\riavet pronedtingr adigestapabl e of

react i ngilmi foh s semaeaduttonkidfer AYeHicRRf SMEsRG RyLETPRSMY §n(dR) in a
range of, ynam

r h 5 tq, 50C at which tan 6 of a d c
vi scoel S‘s‘{flgg%g%o a{%gpnﬂ)b&yefrgghf%ye ﬁ%yern“a%{??ﬁ'sféd%o%r‘i‘f?'qrftoﬂ?ré? PF\R8 ght part
to 10 wergtic rd tadkydf esier copelymenkiAghadgera f:@tional igngup wapablenoft e
cross- | iredaiblgenithacd-benmkiss agBst i ﬁa@mgeacsélnﬁpe@%?%mﬂ{%ﬂ&a ght parts
of tota DURL~ Qf e_co ﬁ_}yrrer A) ,and (B), and  a t’hickness of an
adhesi vgmﬁg%ra $§of$§n?%w ttS"S% °Er?1 dﬁ@(%'% IRgetasticihe op LB #/tYMeivent i on,
it is pkRFér aeKinizedt frams1®vegehteparss ke 100D4eibbis pafts aif dreacylioneidl ayer of a
base fi bRyatogdfmes (BY RMidg % fm&i&%ljgresu&%ﬁ?ablé’%f?é%tﬁlgthxgﬂtg‘é”%%-o‘c the

base fi hmqhg af o 1% to. 12 t‘%)m Furt her, ~according to reser))t
i nvention, Pt org pP faying) 2 teRRErafye (TBAI'QII?E"Pé‘g?R?f'm MEP thee S3Erylic acid
al kyl e& &0°Eopbhigh $an Ruof herdynasionmiEcoglaticinnof e psipeet @) fshe present
i nventi afixirh2@8£ ahd fréthoyildelichtPpat ol LHIWEBhIRd d0br LN SEMLk@gduct or
waf er wher i{}:)fl\ﬁe .abqve- descri be%l surface gﬁot %ctl ng a_dﬁgm Ve ﬂal m for the
seni conddeto FEPY toh B10Lg qress-Hnkable fypctione hepunsy nag enelecyle
sem conbagadopn WP eveightaparke ofitiitab ameuhtiptthe thhanérs @)gArddB))@nar ocessi ng
| S subsgqHRREdY Fa dfidsReliaPdl i@ FRIAAN 5O Ho ym.
According to the present invention, it is preferable that a storage elastic
modulus of at least one layer of a base film at 25°C is from 1 x 108 to 1 x 1010
Pa and a thickness of the base film is from 10 to 120 ym.
Further, according to the present invention, it is preferable that the
polymers (A) and (B) are acrylic acid alky! ester copolymers,
Further, according to another aspect of the present invention, there is
provided a protecting method for the semiconductor wafer wherein the above-
described surface protecting adhesive film for the semiconductor wafer is adhered to
a circuit-formed surface of a semiconductor wafer via the adhesive layer
- thereof, a grinding processing is subsequently carried out on a non-circuit-
formed surface of the semiconductor wafer and the surface protecting adhesive
film for the semiconductor wafer is peeled away, as a protecting method for a




formed surface of the sem conductor wafer and the surface protecting
‘adhesive filmfor the sem conductor wafer is peeled away, as a protecting
method for a 6 3 October 2006 seniconductor wafer using & SUPFEaER0
protecting adhesive filmfor the sem conductor wafer. Characteristics of
the surface protecting adhesive filmfor the sem conductor wafer according
~to the present invention are in that an adhesive 5 layer having a

predet erm ned thickness is provided on a surface of the base filnm the
adhesi ve SPHYANUBHr MEEY tNINY yBeSUBRCT oPSPRRGting( Qdhaatre( BYmhdvi nige
t enper at eEcdngugtor madger. of from -50C to 5C and fromnore than 5Cto 50C
respectively atharbitehstian 8r ofned £¥PRBT Gr¥iestRg! AFLLGLLY sis HBXI BLzed,
pr ef er abl j ' . copalyners: %\) and (§§ and a
cross-l i %ﬁrﬂn\f%&t&g@ﬁi%éﬁ%ﬁﬁ%?% pfsgsaegi/"‘[f'\f\’ﬂt'é? 85811 Ik 481 ahesiNet i onal
gr oup caﬁ%}iﬂrg’adfng SHELF g™ ahthicknant i arrMided Gupa slurfehe Wdbbedasepol yner s
in a nol ébnl ghevpdhesve dpeci fareprEERPIESI typen «spdtamarc QRPanenBs haByigappl yi ng
t he aboveerdﬁfr@ru'rbednae_rrraﬁgﬁnﬁnfrsm ?sba@dhg%io&eaia Ifmn%mo,gemaa,dgec_gL gg toI an
unevennesgo . L r,gnd at the sane.tine, a . peel 1 ng
pr og'r'éss%gg@tra%%éﬁgg \%gqﬂtﬁgﬁ 335\;1%()?%9%%"3? %'ﬁ??ejﬂg'cé%{n'sb@a?ﬂb’pfrdessed, for
exanpl e, PEV&HEMNBEIHC hd ge\ﬁkffe"t"pﬁlé@eﬁﬁ (fh =apdr(Br abd @ ¢REDUigking he
unevéfne&genAdEbriAving yat tesst alwion grdssrindghblehdunwafomml sgrofiacespabh obr eakage
of the wadamtindueitit o fpecktratgrom of ug hPsidgoyAyMErsanda GhdiBslinGigust can be
greatly apé:ist EeabbMBLY aREMENLRlondfsaddi tion, an adhesive filmcan be 20
peeled with a rﬂopo(?rin a(méagkve _forcg, in Feel i ng and further no adhesive
residue remains on The WAPRYe-2e3¥Red arfangemsily.iatyadhesiveciiiny $4hboet ween
t he abov@93§E4igeMeritay canaserf Het emigomtuciarsuiisedndfatghe adopttime 4 hese

arr ailfenenting wrapesspeti friecaldhysidef isyed, ahuit theanwdier Q5iacentes]l gs ol | ons.

O at | easfprb¥dddt VB S #OPRL YRR SudhD ghn@angg\tgﬁ]&{r\é%&ﬁ%qg@ér?m(vrvél%rgxi ng a

relative OVRY r re range of .Tr¢

of a dynlm\r/?lDJJ Vi S E(l)rg ag'tn?%%{t Aéf'cs%r%ﬂ?('?"mg%amﬂ]e\}'é@ o %reo‘ﬁ%ff"ﬂ“@?eo?wty to

t he adhegfe\?ga?%l)?Zr’h%h‘thﬁ‘égu o dtomEtetion of @rimdinge weteiddrs gondiof duse adhesi ve

film tocehéemestbhard sffptiecanpromntdie Wabeditmul faacaitsivadhardgmgbsin

adhesdvepéélbanviitr a phepesWdhasReGbrdeNf 2 1Thg QRAUGHAL: WBTaBhosi30 SofiLer . the

adhesi verd g 9&%@%?&%&(&9@5\}&ﬁ?él%g;t, parts to 100 weight parts of (B)
ur

having a rel atlv?l}/ hl) her tenper in arange of fromm ore than 5Cto
 50C at whi ch faif B8 gtwcﬁ?ﬁa BCARAVE CUEANDEM SRt T PP sefiapls e Pedreswised on 100
wei ght pHPPs adeptng) theperd@rianaements exaoet | srecifacilgsietndd) bitecan be
estimated as follows. Of at ieast two types of copolymers in the adhesive layer,
25  (A) having a relatively lower temperature in a range of from -50°C o 5°C at w
hich tan & of a dynamic viscoelasticily is maximized gives a proper flexibility to
the adhesive layer and has an effect on sufficient adhesion of the adhesive film -
to the unavenness prassnt on the wafer surface in adhering an adhesive film to
the surface of the samiconductor waf.er..
30 Further, the adhesive layer comprises from 10 weight parts to 100
weight parts of (B) having a relatively higher temparature in a rangs of from m
ore than 5°C to 50°C at which tan & of a dynamic viscoclasticity is maximized
based on 100 w_eight parts of (A} to maintain an excellant a-dhasion to the
- above-described unevennass. In that state, (B) gives a proper strength to an
35  extent that the adhesive layer can endure loads of peeling the adhesive fiim by
grinding waler, which enables 1o prevent penetration of water not 1o aliow to
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above-descri bed unevenness. In that state, (B) gives a proper strength to
an 35 extent that the adhesive |ayer can endure | oads of p%%@g %Bg

- adhesive filmby grinding water, which enables to prevent i on of
water not to allowto 3 Cctober 2006 proceed with peeling the adhesive

| ayer fromthe wafer surface. In addition to the above arrangenents, the
adhesi ve | ayer conprises formO0.1 weight part to 10 weight parts of a

cross-linking agent bpseﬂ_beon 100 V\féi ght parts of total amount of these
pol ymer s (RTSnE ™ BPEWIH N8 p9ficciine'a¥ehiromniboanias Fydageay df adgitionstor om 5 Am
to 50 m 'FhEPeYR SF@ApPRENE. theprdpmivativesicvepfissc tortrhat! eniabl eart tpeel i ng
wi t hout wWaferight gakiagel anctosonit@inh neddnddseai &1 306 ewdyhBYts &t toaglhesi ve
resi due ahidti BPGIdsBhMmdaqaT 8RR (b) BRa AAMGLONE! Inb 2drlleiaHELACE
protecti rp(grpagher%ltgeS ilm fgr he sem conductor ° warf er a(?optl AY t'Rd
arrangement of*tHe preTbnt"®[$Re3 819 & RIBRS T ABNSsivR deropnthat spebligat hod of
produci ngeaientithridueetr Erkern and crogpoinaionhassistgnes pridiietteani ned
dept h ar @dhesinedefidorm fthepewihgratsbe tace tane t hen the thus- forned grooves
~are ground fr ofadiih AMRClh et ita UG NErRANSSINE tdr! thdefnicHHREL OF 11
preventi %fé)reeﬂﬁ:tprti@l%'tﬂ? an n%@!ngdl ng vgatrer algld Lnicont m nati on resistance.
15 Fyrther, i1 1's pre érapre "t ha FhepsetsSP_ FEeRY UL {8 desiBhl bE{ P § of the
base *°f i MAYYE g AP Afhedi YaNICaY/YCIPE Ghip aifr evieh velopves gheting amge of
from 1 xPIG@termined xepy@rePdorndrk ftom ckaesdei Suifaca anangenofhe oE 10 mto
120 m ijnfd]ﬁﬂ?brqgrg;bvaﬁ\é?a gbirn@gloh tiey b%l@l@ sﬁgﬁ:&é&fse; {h:ema'i%f%smdm ib Oadts
i mposed § r o) in esive film rindr.ng water
entering ﬁ]%ro an ipﬁfg‘;edrrﬁgget:%neﬁﬁag,eoﬁ % ‘{}Iflneﬁ%%h%%tﬂ/ea”fdl I"?n%wga"f"ﬁéh fer
surface, "Bhd?Bf%vent a progress of delamination of the adhesive film
Furt Rer, tenp&rahardsis(maferabld thabheatiorsgiecdiasttmm8dotiis JEJyians ease
vi scoel agtnin Girtyngtn m&;amé SayleA)s Ehnadlrs(lBﬁivélfl high@r Pérﬂ;%eéﬁfrér?\ée,gq baog,l is 0
maxi m zeg jgrep,, i o S met hod, expl ai ned in
an errbocékﬁgnt:?;%t?ﬁzg b&?%ﬁgér' gea’%%eolqgv%.wgéé#;' re\%igx_ 'rb%ﬁ_ﬂ?l“i\légm THE
| NVENTI e B eQ&nf e 1B WP U Belogds crnssad iR ther dirertiod ©f bel ow. 30
 Firstly, Peelngr thacadhasiectim hy cdadiesi watef isinta rirgr inde seninteofade dtedwe evaf er

accok@i nthetaphelsy spilmsamt therwafat saac, lahdlee dag ar plagebss 1R a8Mihagen
pr ot ecti BthedHMRSIVESi Ml | M for the sem conductor wafer according to the
present inventj S roduced reparing a base filmand form ng an
adhesi ve | a e%ugﬁercbntgn%saﬂ? F%eé’e(ﬁ%s grllfg @éé f WHC Ot facf 18, 9Y85@iR f ace of
t he adhe¥rSREIPSHFdyY qf PoLyRATS 4By 3%9 (BX iR the Paesand énviention iefexindzed ereas a
separ at ointenfdedriptrhees valnepoicasuct pr evenhodBxplained in an smbodiment to

20 be described below.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention wiil be described in more detai balow.

30 - Firstly, a surface protecting adhesive film for a semiconductor wafer
according to the present invention will be described. The surface protecting
adhesive film for the semiconductor wafer according to the present invention is
produced by preparing a base film and forming an adhesive fayar on one
surface of the base film. Ordinarily, a surface of the adhesive layer is applied

35  wilh a release film referred to as a separator, from the standpoint of prevention
of contamination thereof, in a period of from the time right after it is produced
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of contam nation thereof, in a period of fromthe tinme right after it is
produced 8 3 Cctober 2006 to the tinme it is used. Considering that the
adhesive filmis adhered to the surface of the seni conduct’d?e'REF&0via the
surface of the adhesive |ayer to be exposed after peeling the rel ease
film in order to prevent contam nation of the surface of the

sem conduct or wafer due to an adhesive layer, it is preferable 5 that the
adhesi ve aqent' coating solution is applied on one surface of a rel ease
film and eirftpeding it Br Heth dewnsidermgl ipbthardhesiverfilthis sthusefidrmed | ayer is
transf er sedat® obtie semfaeducthr thaterbasend isbfbcdsf the abrshvd idyar of phhe
surface Rpbafl kg SRl 8 rbldaUh ifth, 116ra e WILFAAMHEL ol GG ding to
t he pres%mfakg\‘/)gqﬁé 3@ . nfdl V\/r}l cn s 70 E oduced by processing a :
syntheti ¢ Fegi B ihe £IHss or”ﬁ{gri"éa G58Y° THE BHRESYS 'Mieral iBeralesiiigl e- | ayer
filmdr Ah3tdhPfdhesive aokst 6pating eolpbgreissspiflied dmpnegntiaes of atraieabase film
may be prfiddureddbiyd proloessemagdaetiheriappl asd,i theheSienthak-rbime S UDje@CGEI Ng A
curabl e h@pkirie thidnd dRRLIKOEESSHAY and, then, curing the resultant
film Wen the b il m.hbheca t hi there is a tendency in which 15 a

" property of _tﬁ:‘e$ g@%egé%ﬁ nf?fho oﬁ;ﬁ‘l’?t asi'”ﬁé%le f%’ﬁfﬁﬁ‘ggofd???é"%d%@sif% PRI m
becones 8B{VPAYTAL cWRIEhBEFYINAN®, the drigseutt Fventien.det éhmomdtshoris

wor kdBi | irtgduged tiiieproressingf hamthticngstnhie tidhiesiy és fuiskan bBcoBeSe deh eri or at ed
in sore @re?a&z@mﬁ‘umyeetf?ﬁ;om&%mgm% mb%rﬁa&e bafayérmoqu["sﬁuhm&ka y
product i hhe er Increasi ng a production
cost. Un\é!jér,)btagesfg cin%?s%t gr?cmé'géd_ tbﬁeg%%tegﬁpék%éggy%?pq?ﬁg 15%355'2_ i B¥n i's

pr ef er abFYPIPFHH 20°H 39155 M '8l BREINe pproresHibe yamds GRPLOCHIR® tha0 m  As
for the rewitaat Bim.alWhesitng bags iiem beeempsn thias thelrd lisrs, tob @y i0 awhible

exemki f agetppéroy cexanphe: fipplyeidiytadng . fo MY BF Y LRSS v Al Y BYLEASS

ol ynet h : W enSnY Wt s RF Sl Sor I Cpii@Ns &A% ene 25
cty) acr Yl G oo o0 s BEny Mk B Sl o SRR AR AL SRR o e

copal an et ene-acry
copol yner, aﬁd'g{gﬁ&%%ﬂ'ﬁ'%ifﬁ% X?Fé‘ﬂ?éc&?‘leé'?éatﬁ%ﬂfbl% Ca365- ot Py ['Rhe-
met hacr yPIerdénd. vbpoitherdase diimi kasomes thissi rrodugtieibhyf dreebpseopin éne
copol ynerffectad tiaehp plasssiog el mstwrieh cisch Bsder thuiadiranfsthype, ehast oner, a
Styrepe- (HiSRES N PG a sl aﬁrnorigerpr..of@rébfaﬁlf.!dnkem gm)%.y ovlﬁlﬁﬁ%-nhy%ré esin,

pol yvi ny i de resi a _pol yvinylidene oride-type resin, a
pol yam d feféy]’lsgryr’g"sﬁ‘ﬁg %{%3" qgl%_é‘éer such as pol yet hyl ene terephthal ate
eAlF

ol
(PET), pol yet hI'@hdPhdpNt HA "PENfC Pepetarhilt pRandimer tysine ivanake (PBT) or
the |ikegxquoplifiedi deforpoleyxetmiper, swblvetiai«rRES) polypaipyeineer pblyputele} one
(PEEK), poliyemiyhontdms, pH yuisidhananyianacatitd! | odofidh, @n TdiMPbhBe-type
resiB; aghelaHh A8 -LYBE <SS Lk a&%yfeng-alc'rhf%' acid ester-maleic anhydride
: copolymer, an ethylene-glycidyl mathacrylate copolymer, an eihylene-
methacrylic acid copolymer, an ionomer resin, an sthylene-propylene copolymar,
a thermoplastic elastomer such as a butadiene-type elastomer, a styrene-
isoprene-type elastomer or the like, 8 polystyrene-type rasin, polyvinyl chloride
30 rasin, a polyvinylidene chloride-type resin, a polyamide-type resin, a polyester
such as palyethylene terephthalate (PET), polyethylene naphthailate (PEN),
polybutylene terephthalate (PBT) or the like, polyimide, polyether sulfone (FPES),
polyether ether ketone (PEEK), polycarbonate, polyurethane, an acrylic resin, a
fluorine-type resin, a cellulose-type resin and the like, ‘
35 The base film has a storage elastic modulus (E') at 25°C of from 1 x 108
10 1 x 10" Pa and preferably from 5 x 10810 1 x 10 Pa, and a thickness of
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35 The base filmhas a storage elastic nmodulus (E ) at. 25C of fromI| x 108
to 1 x 1010 Pa and preferably from5 x 108 to 1 x 1010 Pa, and a thickness
of 9 3 Cctober 2006 from10 Itmto 120 m and preferably &Pt o 110
gm A nethod to processing a synthetic resinin a filmformincludes known
techni ques such as a cal endar nethod, a T-die extrusion nmethod, an tubular
fil mextrusion nethod, a cast nethod and the |ike. The base filmcan be 5

appropri atl el yosel ected fromthose produced by those known techniques in
consi der af?Bn 0™ 3P J@Gcr ¢re preferabik fews 1aewltatid sh. the filmto be
obt ai ned or tAan¢ihd. tolgrooeshérg b ayetistincesmdines ifve b o aesihRiswewt he base

fil mand ttebleniqask;iesq:h/els |aab’eﬂéﬂdeirtmétﬁpxﬁ).r@frecfiétﬁx%ukﬂi%tm@m{j‘&rmﬂ,bq,i;aﬁ.cmarﬁe
t r eat MeNt, 0§, @, cheNi tr t. S, preljmpari carried out on the
sur f age of tﬁe;ateta?e n?i]hr%di' nae?ay ﬁ’ee"%'ond fﬂg\/\ﬁiecﬁ%'he%%%ﬁ \fﬂml &YerPs s
provi ded. *REIFRHEPY FBIectGfe "OAhEhPAl Poediced BYilhese knpyer terhpidvesf or med
bet ween tI9@sisigsadlian ppagrtctividy, dtisesesscatayacy ofshea finprte Har eftainbador
embodi menhs dfket heén baser {d bAnimebBdsBd fdicd MRIWPELTRNbalYERtd1Q ke l
rel ativelggnbk®ysiRl & sviat i i Le d to,noldi pr.ocessing to be
infilmform e .jﬁe’_' Il.alm'Ar%é{déﬁb'é%%thn?éCg}&lﬁ%acg;e&&ré? Hé’alﬂ’ées”g%f 2t ehe8  iflopposi t e
to the side In which the adRBEINIEY QRePeisyrigraaf degibase Hen inr eisistei ivel y
f1exit e YFR tha PEPeEYs Myendy erayiddor Syethet, dot the podelpusosE! ¥ patmé25C o f

| ess t harayermd08e ParmeAsbdivees tichbasa @irabhy e/ adh X dlsgesynt hetic resin,
there can be w@majcirai&dlra'rfe{ar R8I AMing! Qé(éee?iﬁf\‘l:tklnyé BEERG L,
copol yner .ene- rylate copol ymer (al kyl group having 0
carbon atons) . '?V% ‘ﬁ;w’%gﬁg‘?"( fﬁ% ’?/ef‘fﬂ}ﬁg'r‘n%,raéWSeFHWF‘étﬁg-'e?- MNAFing

copol ymerP PEES81r PP h iR filg famt Bhag beclamiorie dtwnthe andathef [thikdas€ffilt hese, an
et hylléne-wiqnHosdtettat theopdd yinewhich tips efdisads ApeetibBypeddd Ntheacet at e
copol ynerreRavemgiekhte GORIHRNE r&ind A8V kY, | » wei ght %
e D T D
relativel y f%exi ble synthetic resin film IVSS‘fe_e e YPEREF dBFY: ¥t rom 10 m
to 200 m%®A PY PP HEEn A" of*amBle naPi AiGYEPARt iRyl eceats sepgymerssed in film
form whethwene-slgeativiate wpalyieni(atkyegofupt haviog nor € daster stoafs) fal mis a

met had i mow-dkhsity pbilybeyesnle! us oy 6md-idMeFic sy Ret %ucolraﬁﬁih@ngt:bioas T-die
extruder caft® DBRG) dnldl Mol el 29 NALET W L %q‘%h‘ﬁhlr! A%, tgfcoa Fy%nt hetic resin
filmpr eﬁarfgoll_eé'n advance. 30 Ln order to enhance an adnesiv8 P8 d® bet ween
these synthetre e8P NYaa°dpinfwr cAdnershaMdng Hisasemieat <fube viyl a corona
di schar g@ctteémtiRi ! 5Pmad svedghitcalto 30 watahdrib isayoreepredrabled Butth@n one
surface ihe thigindes wiiticds ecaecdtivelynil el le GynitRSicivebinl i Bybank PRy an
adhesive roay f6 LHBY 2 fl,qf med between two | ayers.
A typical method of laminating synthetic resins procassed in film form
when the base film is a laminate of two or more Iayérs of film is 8 method in
which while extrusion-molding a synthetic resin with a T-die extruder, the base
film is laminated with one surface of a synthetic resin film prepared in advance.
30 _ In order to enhance an adhesive force belween these synthetic resin films, a
simple adhesive treatment such as a corona dischargse traatment or a chemical
treatment may be carried out on one surface in a side which each synihelic
resin film is laminated or an adhesive layer may be formed between two layers.
As release films, there can be exemplified, for example, synthetic resin
35 fitms such as a polypropylene film, a polyethylena tarephthaiate fitm
. {hereinafter refesrred to also as PET film) and the like. Qptionally, a treatment
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~ As release filnms, there can be exenplified, for exanple, synthetic resin
- 35 films such as a polypropylene film a polyethylene terephthalate film
- (hereinafter referred to also as PET film and the |ike. Cﬁc@‘c‘fﬂ%ﬂ?({p}s a
treatment 10 3 October 2006 for facilitating rel ease such as silicone
treatnment or the like is preferably carried out on a surface thereof. The
t hi ckness of the release filmis ordinarily fromabout 10 mto 1000 m The
adhesi ve | ayer of the surface protecting adhesive filmfor the 5 :
sem cond{®t HicilNatiee ®érSedrvR) tas sticope dseaitmenhoe nthieofikec dspreBesbliywo t ype
- of  pol ymermd #)t @amd s@BRohithdrags. a Thenaidkassd oOheURIeap AN & BfaihgaGting wWith
a crossybihkbig R0eNto 3860 t,]@ryi ng different tenperatures respectively in a
specific rangﬁeatad}q@;i%l Lan 8f otL a dﬁnam' Cc Vi scoel astjci t_ly is nmaxim zed,
and a_cross- |inking agent’ havi ng®ndY &2 thaioerbne rasbesive nlifibifar fhidct i onal
groups i APRICONGURSY XR(FeoGeRTHPEEP the PeaRent dveatiemhewprises v typarchian
adhesi vepporees (A3 drat (B\wbavippes fohcpolangmosp (MApadnd of Bhadiayi A@thaa
L unct i onalosgrfikhg &geRk @ fefviﬁgeaﬁieitrm Wﬂﬁg%u%s?v%%ﬁéétﬂ:éiynﬂ 2488 | Ee[.e can
e exenp e X e. a natural rubber- e polynmer, a synthetic
rubber -t L,érfega gﬁ ‘Jr?g%h tag? ggl}?lei & ’ﬁaem'FuHB‘é?'%'Wgé‘Vp'&%ﬁ%@?’?ﬁgn 298 | ss
ru_bber-tt)/g'é*" oPé‘?ﬁe‘r hawppypEe dBFR Wokyrosstipkabies fundisorl mepdps G 2hese, an
acrylPc Heleruls kyprdesterodoyal satesine flolcdandles adhdavk ascaa  typi cal exanpl e.
Olfkt Iheset:two tAxapIec& Vo agexelhbﬂ_pasﬁncbra'dm'a@@t(sr hﬁ_?_ﬂﬁl ;.’lr?ﬁﬁétioﬂ%ﬁ‘tgr%;lf»w if acid
al kyl es : : v, At u a) jn_a rel vely ow
. range of ﬁ%ﬁnffbgoag@?gn%d% Qvéf{?gﬁ]ﬁ?%ﬁg‘g?e%?&’a{h%é\zf#cbevf’é?:'B%':' °S‘J['if8fty is 20
maxi mi ze&YIVEs % "GIEBUEYRA PeIYeT0 & HanthgHe SHRe TR rPd¥TEer. when
adher i ngSMapn@aneRarder s PPiyMes thecericfrabbenfypt helseni @ontiuciaid avaf er, has
an el% ecesten copufyhiee).ent adhesi on of the adhesive filmto the unevenness

present on theywakss, a§%tﬂieeac;mamees%h‘é%plgjg,?rn%nwgmé%rexun%? ek, al kyl

as5. a
Ct e coRBIATRG sl " ed v d GBS AU A 4 3ol A a2
i's maxi nfZ&HC Geifedky piteperrdyPengihheyng thiemushelares &Ta) dy er refstivaly ext ent
that it eanrewducfeirboad of topire hngnidietadbesia yndnit Midpe@stib®dy Ny wat er
U T aGor b pEh ol EUPRT (ohe) SEh AR and Wl BERERACE vl e
char act ’e?"?qﬁ'gif’gé"‘ﬂ'é?%h‘é’gﬁ‘% %r%é?'r?plw( B}e, 3%1%'°88f‘é‘£lf’r 3’13?”363? 8 Pfedesit
i nvent i o?w“fﬁg'eﬂbf‘ RFAIYP PhthRptd eEivE SHIMtod RS e Y e e SE iessing enlthg evafen  t he
unevennelyfase. t K thaf @hestaifdee, adivic atigoalky astave@pbiyary (py ageagisng with
temperature (Tb) in a reiatively high range of from more than 5°C to 50°C at w
256 hich tan & of a dynamic viscoslasticity is maximized gives a proper strength to
the adhesive layer to an extent that it can endure loads of peeling the adhesive
film by grinding water, does not allow to proceed with peeling the adhesive
layer from the wafer surface, and prevents penetration of water,
In consideration of the characteristics of these (A) and (B), an object of
30  the present invention is not only (o more closely adhere the adhesive layer to
the unevenness of the wafer surface, bul also to prevent any procsading with
peeling the adhesive layer from the wafer surface even when grinding water
begins to enter through the unevenness. In order {o achieve the object of the
present invention, the adhesive layer preferably includes from 10 weight parts
35  to 100 weight parts of (B) per 100 weight parts of (A). When the content of (B)
becomes large, the adhesion io the wafer surface of the adhesive layer
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peel i ng the adhesive |layer fromthe wafer surface even when grindi ng water
begins to enter through the unevenness. In order to achieve the object of
the present invention, the adhesive |ayer preferably incl utfedober 10
wei ght parts 35 to 100 wei ght parts of (B) per 100 weight parts of (A).
When the content of (B) beconmes |arge, the adhesion to the wafer surface
.or the adhesive layer 11 3 Cctober 2006 becones weak whereupon gri ndi ng
water is gg%%aga‘%é q}r%treeured ipt ﬁ t he unevenness of the wafer surface to
contani nate or break 'the var el TANGoRa T ciEsBOrewhapily hentgtatt dite e (B) is
smal |, t HEeXaMEsve [heywafarssuitacestor eprfamirrdeiin hreek dbporefohén adimesi ve
llayer carmegs.endhee theacktet bheBpdniashaie the | ApREiver QFLO54 Nk NGropgt er t hat
make t he.enadbrsingobidimiRealifds dualiyd NELARN oRIOEGELLNT, Whi N figgl ko the
adhesizve ,gyae\;e,rmg;]\r,\gmc}igi Vy@g{erthéstu%f gcethan causi n%é cont am nat1 o ‘or
breakage Of . the wafer as wel i n Sohe'"Eatd®sVehBm pegisdc away dharabyl ester
copol yner " pIEEEIRBIY rrAlrq e adbesies Javiee frasi the waley sudsternpd zaneinbacr yl i ¢
aci d al kyontaiagtianer bicnkagees! theewafef aasvemah rombQag@poners. As for such
acryl : g:f aci d ?Heyécrﬂﬁ f&i& a&ﬂiﬂﬁﬁﬁtrh,%%?ﬂﬁte@ p@&gﬁ@{ mdud;g taqé‘i“ﬁﬁ“h%ﬁt (r:]aln be
exenpl i fig exa rylate, methy nmet hacr e, ethy
| acry_llzate,mﬂggo%]ﬁgﬁeghggrhgic%@, %}db%gkﬁ %Sctfg/laé’tde,"xﬁt%?ﬁ YleTetbtdad?iip at e,
2-et hyl heXé actylat o7 24et RFPHExridndkHagstyrsaead methyrrvieradidtaskyl and t he
~like. Th&§¥ Foribher Lonapebexamelfiedt fer @laonde ormétayimackplans teangof . 15 A
qu_anLi tg//nneﬂhgwaiqq fﬂoongryta@e,beﬂ?@e%gm@dwgfee'r ﬁh:ltﬁ(yli gc@@@p\g’;ﬁ__bg{ yfrome60
wei ght  Y%dean S9vivel ohte | ty. 0 ONEr,s i are raw
mat eri al §n9fthéﬁ 3 [5o+rynheﬁ xéa atﬁ@ihﬁte' %ﬂjﬁqﬁy ihlf_r&g E)’P%ﬁgoﬁ%r s.°%¥;1lvl'aﬁr@'&§%ch
conposi tions, - an acr yﬁsfcm%"clnaerél'ﬁ‘g’f BYERY eUBpOR AR O i HYregthatoyl i ¢ aci d
al kyF® eét 8¥aniity of samaEt Maeryer do dei dscl leybrebmtbly ium trarsyedonfrani 60 of
m xture oRidieseo290 mongnersotactiaf qwitieh onas ARk et hRANE L APOSI tion

can be obi:aémAd.of THe yli i : ter I rs.need to have a
of TRV By %'"Fb aal !ﬂyhmgécoﬁog‘(séﬁpﬁﬁﬁslnﬁ‘gmg’&eﬁf’?h As for

function - C |l e of.r ting wt
such f ungjt’?"c’)%%{ﬁ%gr%ﬁ%?y'@?aﬁ%ﬂﬂl%Q@fesﬁg‘a%‘m%"% haying ep §&8/7c 47 afvhgent |
there caf®Be WefpMethasylic peP dkvnptter vaithgrdk exydit gf auptura otahbexyl group,
‘an epdxymgnomprs edrharfiwinei2Bagmbopt thiedssimeecdn j@itiohScan FEbBRGhdLr i nt roduci ng
the functi onafrngse wart@pabtieaikdl eERACJpAG ML habaClPRauL | ML AGiAGRNt 10t o
r . rizi n r Vi n
fUnct | onicug, caraelEblpbhthe P Y LRGN Refnln A gT PUCBAFEFEIRY| est or
copol yne?r°Hg§ CGE?Q? S ISPhEeVitsaFrosssiviing aatntirse sahdei sxgmdiged,
‘above- de®EraXsE®Ig.undyHoIal goroup cakterxe! gBAIpcam BEoseX graui, faredmid.or
exanpd e, graopydridcthacigd, PRt NatiNéd ¢odmhddudihg GO n ABKY: group capable
of reacting with a cross-linking agent into -the copolymer, a method of
copelymerizing a comonomer having such a functional group at the time of
polymerizing an acrylic acid aikyl ester copolymer has generally been used.
As for comonomers having the above-described functional group, there
3¢ can be exemplified, for example, acrylic acid, methacrylic acid, itaconic acid,
mesaconic acid, citraconic acid, fumaric acid, maleic'acid, an itaconic acid
monoalkyl ester, a mesaconic acid monoalkyl ester, a citraconic acid monoalkyl
ester, 8 fumaric acid monoalkyl estsr. a2 maleic acid monoalkyl astar, 2-
hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, acrylamide, maethacrylamide,
35 tert-butylaminoethyi acrylate, tert-butylaminoethyl methacrylate and the like,
One type of the above-described comonomars may be copolymerized
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mesaconi ¢ acid, citraconic acid, fumaric acid, maleic aci d an itaconic
acid nonoal kyl ester, a nmesaconic acid nonoal kyl ester, traconi c acid
nonoal kyl ester, a fumaric acid nonoal kyl ester. a mnal ef | (,3 @ MYfoal kyl
ester, 2- hydroxyethyl acrylate, 2-hydroxyethyl nethacrylate, acrylamn de,
met hacr yl am de, 35 tert-butylam noethyl acrylate, tert-butylam noethyl

met hacryl ate and the like. One type of the above-described conmonomers may
be copol ymﬁ_lrl zed 12d Cﬁ)t gber. 2006 w th the above-descri bed nai n nononer,
or two or BPEsIREPEE M ARy P Moo 95 1Y FrEr i merg Wb eh thehreotabey dedescr | bed
mai n rmncﬁ?éP‘V"W“qaéntW!tfy thec oplverdedcriabd omajnanhéridmerdf  tAE quantity

above- deqcopdipde CaTRONRIanh8Y i BY e f%@gngggg,l,beg,r cg.,@,%lpl Ga0fqr gacting

Ve e, oh kel bt EgRhe of 0P8 AR fmssf“"gms “HiMoffoPe WA ar e aw

wei ght % 1O ﬂqﬂ g

mat er ival £ OF THE ThEFore e 9 8 HP'E? hWﬁSﬂhtéﬁf%ﬂOWw yhref a tolgy qusitity o alti xt ure of
mononer s "MRAVMHGS s¥ean cf’(ﬁmj‘éyl Mateigis @f god yaveylichasit ngkyl e2OMBBHIRMakNi t Whi ch
has aboutByt ieing ameixaoETX0Shdrickrere aavhQ mﬁqaddﬁ%sn%‘i%cﬂoﬂgnérohé% gresent

i nvent i ORgomioRoad o nst, tut
" above- descr | beAIaq g;ﬁ}%&éﬁ%@b%ﬁqﬁgggﬁgrWé’%sp'on cag% P @Sﬁonorrers havi ng

a functional ng Olr::lg A% pr&“?t 'ﬁ(‘f?? \l\ﬁ'taﬁ‘d&’%‘r s 9ain mrPemersaykint, a
speci'Pi ed°LYHBontBe @H@Y%‘idﬁ%ﬁrtbé’ld r@ﬂdrcr extid oalkkls e sasr palpyiverdrzabhe
sur f act aspiohemerrghaiog acuectistal gsowd cap ¢ @GS AIfngRiYh Iaecrggspp,l,mngr i zed.

The  pol ygesi, zabpecifyd f@m@etnen%aﬁumm?%f@rré’é § 3D had agfp&%?r,ygﬁ“ zi ng

wi.th the r noner as an
enul si fylsﬁga&?é nt aﬁdenge'%ﬁ eé:ﬁsgﬁs 301 %/ T8 Fff“ilﬁf'f 817Yi &e CoRadEEEae WhBR an
adhesi vePB8M? ?b'e\/\ﬂl”é?f“ﬁ'&s”‘b‘eéﬁ'yemﬁ $i BIPPOOYyPie FppeEymbyziog i with tthe

pol yABri Fah enanerfeaceratite camonsmelr baorismhaAtAr0RAcHHh talaeaNVBefrﬁf:s@}ilﬁ& ace due
Lo the sugémoumnt eiblsnal payRLNALIdYis GARSERLEIWIENINEesRYCPoYhER 2 SRl |

cont am n%lc‘ﬂnhé'se§égr¢ bﬁllgisfngrp t& %nde %y ues\?\;‘%/ﬁ]anax Wé”ﬁ%ﬁ@r“yﬁﬁ%&éspozzl ]E)lof

to eaS|I sdf! cong u conta a
such pol yrrerl 78818 g'u?rf SR B ve! ert%@é*d%’r‘? ‘Be‘héﬁé'ﬁfppiaw éxinoff endinagibanpl e, a
sur f act aPENYPRtsduc et Byeri mvendwbemga asmal ywerdraiabtien lreBl6Rg b m gfeoup in a
benzefe admgict Iqyet woxyet hyiseﬂessrntWopb@ﬁ% rePdVRr s dh OME ki TUATR Soy
AQUALON {wik LR uﬁ}q‘;gggguﬁ%go AQUALON RN- 30, AQUALON RN-50 or t e Ilke
manuf actur ed % |cﬂ & §' |yaké Co" Ltd.), another surfactant
produced by in roduci ngP Y'g ['9er | Facknis pm%%r@qn g otnsrintifigdbdeizene ring
of an a EumasaP'Efa?)‘P“*a Pseducari By dolrddesber a ofolampotatix y B ydeapie
nonyl phedipkp ietehiesnzepe otiuco! paips/at 3N EDhEhelf)i oMPAbNuESHZRe9r the
| i-ke2s  AQUALON RN-10, AQUALON RN- 20, AQUALON RN-30, AQUALON RN-50 or
the like, manufactured by Daiichi Kogyo Seiyaku Co,, Ltd.), another surfactant
produced by introducing a polymerizable 1-propenyl group in a benzene ring of
an ammonium salt of a sulfuric acid ester of a polyoxyethylene nonyiphenyt
ether (product names: AQUALOCN HS8-10, AQUALON HS-20 or the lika,
30  manufactured by Daiichi Kogyo Seiyaku Co., Ltd.), another surfactant which has
8 polymerizable doubls bond in the molecule and is of a sulfosuceinic acid
diester type (product names: Latemul S5-120A, Latemul 8-180A or the like,
manufaciured by Kao Corporation) and the like.
Further, optionally, a monomer having a self-cross-linkable functional
35  group such as acrylic acid glycidyl, methacrylic acid glycidyl, isccyanate ethyl
acrylate, isocyanate ethyl methacrylate, 2-(1-aziridinyl) ethyl acrylats, 2-(1-
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30 manufactured by Daiichi Kogyo Sel yaku Co., Ltd.), another surfactant
whi ch has a pol ynerizable double bond in the nolecule and_is of a
sul fosuccinic acid diester type (product names: Latenul s3 er 3096 errul
S-180A or the like, mnufactured by Kao Corporation) and the |ike.
Further, optionally, a nononmer having a self-cross-1linkable functional 35
group such as acrylic acid glycidyl, nethacrylic acid glycidyl, isocyanate
et -hyl acJ, Ii 1 e issgc aitrrllate et hél met hacryl ate, 2-(l-aziridinyl) ethyl
“acryl at e, 21D P 8REIt9086 theyikpi @i mnymen hiineret Ralymeriaable or t he
li ke, a rfSN8HerPMdyisHeh aapolipriepcetald e acobarbirite, bende saickr ase viigy/l sacet at e,
Spryl olni 'gn%dtilimncﬁbfydiemlﬁ'!dmieerEh|ei:sl<<ﬁyin§] bé’ﬂﬁlehgrf?{g}m(j Qg}gl},im’n,glgp{acﬁ”igri as |
i viny NZONSy aFMicl GeARCLH Vi t hacry a vinyl, acrylic aci
al lyl . rrl;%}p]%%ﬁai c a%{i d al g?ylbrﬂ¥LhécW'Eeagﬁdag¥qhgrr qger'é'bgr easr@ntc’é'ﬁyrve
comerci &~ product & $ATHEEN Pregrctaxanhich. e mxanele. doth @ndgi ar gl ate or a
di et hac§AEY'ate g & dpetfiaenytade ofnda ansiryrteteaph ai majpr ofmyiheireproglyeael
- (product ghwwks :(pRBReR00zMBEP- FOG-20P- B0P-4ad Al-400, ad@nubacisy ed by
Ni ppon O ghvradufeat SyCRippont Gids dngt thyl gl I r oduct nanes:
ADT- 250 and ,AQT- g,)k’@.pip%@%tngr e[g’l';tn %%EF%F%E% i a‘%g[gi’—’aef'{s’f_’)i’ba ety d.) and
a mxture thereor (product. Sands’ ADRTTEaEECer RODeRRODEIls andnidtact ured by
N ppdfl 0Y9% LY B2t @ eituretharee! (arpfuchasmpreAREY- 1580 mohaDPTes0®ed. \Wen a
‘mononer  Wenufipleredebf - Bippss- Lilnkabd | Faty, Ca.,morD)EERd higi ge amAg! beer i Zabl e
doubl e bengloigmdrizedTul WhéMNC i odB/er TRIVHIEL i ze antity of
these DRGYRES ol Qo PSSl oML %zﬁgﬁ{fefafﬁfarﬁg%%{y' GCCRERE
% of all _rmonomer. or & polymerrzat iah 7 QUi UFtivaehdR?RameHh e
pol ymeri ZPRYYARTZHE 3 PERUECH 98y moBaT s, tothrereedcisnpristereriyripdnfd.ed, for
exampPe, waighddr &aP0 weddhy Yeol akmcamemean ani oni ¢ pol ymeri zation, a cationic
pol y][r;ari Eat % O{Aﬁ;”?ﬂ fmetp!oiylﬁ&lrizam,@nre&cﬂf,?dMgéﬂaQ.&nQ%ﬁarpfpot'ﬂfﬁ?ﬁgﬁgs%rye agent,
an effect:Qfic d [ u 0 ppnoper . an eftfect of an ion on
the sem ﬁgﬁd%%tzgﬁ ?ng gg.{eé%artlgﬁrtghgérlgﬂﬁee axtﬁ?’g"ﬂ%ﬂeﬂgi hf%m_eic?ns"i‘ d8fB on, it is
~ preferable'§"5&YTbr PYPY TR IBHIOBy atgEionicpatmprizsdioprasr thedikeon.  Waen
~pol yner i $4ENch Pregugtien ey ddube pyhasivadieal. anpdfeghret irmatinononmagsion, as for
a ragdcabf ol pBemBatdnoaddidfizmt @h, o BRI 6 hiabn AR toeEMRel §iEthe fily exanpl e,
an or gank ReAXhAecsissdbratodenZoy i Je, oy i RETO% )
i sobutyr Valdié)zﬁr glwlgﬁz qg()tnanow’BE@?%&?%@{Q&&?? ﬁg{f??ﬁrp&lmﬁr&ﬁﬁ%&@%& di -
terti ary-%rr% ,ge_om 29 ¢ RaePi RBYTESZAHYR JAnPRrisEr 8% Y udRYis! ammoni um
per sul f aPEYMBOEHT (RACHED st ekt @, radisdl anlvperigalidrairetiatort theré icke,bean azo
conpoundexxuetiifed, forXxaamdhi B8 s@laticys@nkideiduh as benzoyl peroxide, acatyl

2,2 2@271 parosindd; MEILOKINUS 4628 [ bblaBoyl peroxide, di-tertiary-butyl peroxide, di-
tertiary-amyl peroxide or the like, an inorganic peroxide such as ammonium
persulfate, potassium persuifate, sodium persuifate or the like, an azo
compound such as 2,2'-azobisisobutyronitrile, 2,2'-aziobis-2-methylbutyronitrile,
4,4'-azobis-4-cyanovaleric acid or the like.

30 Further, when ihg acrylic acid alkyl ester copolymer is polymerized by
the radical polymarization reaction, far the purpose of adjusting a molecuiar
weight of the adhesive polymer or the like, a chain transfer agent may be added
as needed. As for such chain transfer agents, exemplified are mercaptans suc
h as, for example, tertiary-dodecyl mercaptan, normal-dedecyl mercaptan and

35 the like, A quantity of the chain transfer agents to be used is in a range of
from 0.001 weight part to 0.5 waight part based on 100 weight parts of total
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4,4' -azobi s-4-cyanoval erlc acid or the like. 30 Further, when the acrylic
acid al kyl ester copolyner is polynerized by the radical o(#é/r%ri zation

. reaction, for the purpose of adjusting a nolecular weight 19" %Bhesi ve
polyner or the like, a chain transfer agent nay be added as needed. As for
such chain transfer agents, exenplified are nercaptans sue h as, for
exanple, tertiary-dodecyl nercaptan, nornal-dodecyl nercaptan and 35 the

“like. A auap chain transfer agents to be used is in a range of
from 0. 001 wlr'e|5l t"%mtr{ﬁ?o 0.5 weight part based on 100 wei ght parts of

total 14 3 Cc B%@PW‘I?O’G“&WEW%N theresndicsacid htkypettpmen p a@igii aneaiet hod of

t he acryl #rrropiiatelyl ky lsebstal froapoisy RBGwEn @anmea.ggf,gprnﬁ@hgéysp& gglaq.,ct ed from

t he knownemals)onerpoRatdrRatiBRt Rt Sugh sg %‘an ggé szaql%lnyner t| on

met hocdt, ag ch]er}%wg gllxﬁrerl atj on o ] Ut fon poIP/ 'i Zat i on

net ho the | use arf“[‘% Sr'I"Qa a\ﬂﬂehse"pr e{?éﬁtq’-'tﬁﬂofWh

cont am na’fm&?l" W ¢ h’é’”\?ﬁ?'@P*'%ﬁPﬁ"a‘éé virfer pietasdhighe @dhayier layertiakanen i nt o

account, inte pecqunbf iérialpreferabladopiddphehe amuion PRBIMETRHZALhORo4BL hod by

~Wwhich a oetpioh yeholyesr haymghd Bf@;h@&l@@&#kﬁ%e%! 99& bg%ﬁhgﬁ ghbtained. "Wen the

acrylic acid ahky) ﬁe%t gLy ﬁgpg%ﬁmglr IS é’p & Dy 1 10 enul sion

pol yneri zat i on met ho % kYl & 0| nfPPad al p?(S’IWHefaPYO‘ﬁe

initiatoray 5'°\R/a'f°é}‘m§6ﬁj5’1“e eﬁ'b?‘baﬁ?%“%)é’r%i‘?rﬂém@acwdwlammmmtlper sul f at e,

pot assi uﬁf"ﬁ)‘é?‘é’ﬂl Pavaterselibleanipensalcl pexcle st hi kemmaniat eer&Matdl € azo

.Corrpounfl maaﬂsmmg;:mungyi:gwppbm?fb@ mlal @,gul,,gasyh”g,?][ %ol‘&brea?agﬁ' s- 4-

cyanoval &l oafi thfind he ef er e ion on
hip d hechi Sy %{C‘PJF’ it ‘ﬂp mglepy ﬁeﬁ”‘phta& éo“ns"’FB'é'Fai‘t‘l on,

the 15 s W a
ammoni_um %gc?"sa"frfc ?C'g %{ztge lﬁ?‘?pﬁu?ﬁ’?fﬁ@'ieng‘“ﬁ‘eéaﬁhﬁdﬁfﬂmg?rfdbﬁ ipm optibe nol ecul e

such 'ds £Uiace 05 B¢ stemipgrutvsier weles indkbromte henkideestic, rmraeuqamajrer able. An
azo- conpewntiifake vizag:om reank ey inggd @sib okl gtr&ﬂ: IRGHbBINcA%s 4.4 |

4, 4" - azokizsbid-LY: Vala ek 0 e rticu ar rabI e. 20
iz RV e &l@(Hrdthe Ike:t R miod rOfFr "fl %’A (.yﬂﬁl an be

Two type t rylic aci ester cop
pol yner i iggqﬁ ogé;gar gxﬁgéolﬁbe?c{?’ b%%l')éﬁ'ﬂ&f’é‘;h 3&55%@58HFr§/‘°V5”%V@ﬁﬂfr%Q'¢ ng net hod
of tenperht CrRAtIGHATY PrHfeblavhi ch tan S of a dynani ¢ viscoel asticity
(her &Pnafter rafoetypes of thahsoyliascidanlip) edter BoxdhgadAY dda BS gdesey i bed.
Terrper at 'be?ﬁwﬁ'l_faa twhél:rba d@EcMcCgbév%n §ub§aqmgﬁ{n)g' géginlrglhhgfnlmqﬁ &ed by

o :‘Aﬂfggr ioggtt??{gpmﬁag ]1)rafyaln| (F:)?Eab i %lt g‘f an%’ \ét%rc’fc%ﬁyl“ﬁf?é? "'éﬁﬁﬂ’ataZ}'c'éY t ;f)gdand
quant i t y ‘Bieiga EbrFBFﬁfFPé’r tRafistg 2& f‘%!hcﬁh thahaxjmirey oeipabkededcribeact i ng wit h
a Cross- p’pmgerﬁg.:res (Ta) and (Tb) at which tan & is maximized is influenced by factors
25 such as (1) a type and quantity of a3 main monomer to be used which constitute
an sacrylic acid alkyl ester copolymer and (2) a type and quantity of a
comonomer having s functional group capable of reacting with a cross-linking -
agent,
Firstly, as for (1) tha type and quantity of the méin manomer to ba ysed
30  which constitute an acrylic acid alky! ester copolymer, in a case in which an
' acrylic acid atkyl aster is used as the main monomer, if an alkyl group has from
3 to B carbon atoms, a temperature at which tan & is maximized tends to he
lower as the number of carbon atoms of an alkyl group becomes higher. On
the other hand, when an alkyl group contains 9 or more carbon atoms, a
35  temperature at which tan § is maximized tends to be higher as the number of
' carbon atoms of an alkyl group becomes higher. Further, in a case in which a
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agent. Firstly, as for (1) the type and quantity of the main nononer to be
used 30 which constitute an acrylic acid al kyl ester copolyner, in a case
in which an. acrylic acid al kyl ester is used as the nain RARSF 20065 an
al kyl group has from 3 to B carbon atons, a tenperature at which tan Sis
maxi m zed tends to be |ower as the nunber of carbon atons of an al kyl
group becones higher. On the other hand, when an al kyl group contains 9 or
nor e carbrgnlhggrong, a, 35tte.rrper§ture at which tan S is nmaximzed tends to be
hi gher as the nunder- &F'eTCArF8q 4t oitfs TN BPremeyl & deowpraieconewhhingher .
Furt her, 'Ph %aiscRgeimipedit¢nds to bd HigheQrt bbeith200Ge, BRtthacjughiiy &cind ester is
used as trugnmed monMEITIORBMesda tRATIAE 3% Ml cBlo i b e b @fe St hhidfBishd zed tends
to be hi ghglimided HicbhRk 188%¢, as the quantity of the main nononer becones
| arger;, the infflaurg%crg on.a t.lerrper ature at which tan S is maximzed becones
larger. 5 Theretore, ordi'RAPYI Y7 THCLABCPPIRE Sin dchichacidcaly estrri d al kyl
ester cOEPBPYREF (PA)N iMhisthR dAmaetadwpelTal @t avi(dia)arat isMrssimizad iSid s
maxi m zedelasively law radlgatoivieby +anmva angeitat dremibieQot Ramfy ukd Absir ef erabl e
to mai nl YacUs BIkACE Yok £ 028 indviRlgkat a it &Fo%peﬁmnqq?r‘éhmngztérg %L.#%'n g?,ggp havi ng
-e

fromé4 t t “but yl te, i | ate,
octyl- acryrare LaoT aaMiaces LCalnfthey Hriieie, Sy deminiscans g 1 acha 3l Kyl
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tendency is increassd more, as the guantity to be used (copolymerized
25 quantity}) becomes larger.
Accordingly, ordinarily, in order to obtain the acrylic acid alkyl ester
copolymer (A} in which a (Ta) at which tan 8 Is maximized is in a relatively low
range of from -50°C to 5°C, il is preferable that an added quantity of the
comonomer having a tendency to shift the temperature at which tan § is
30 maximized to the side of high temperature becomes relatively small in the range
described above. Further, in order to obtain the acrylic acid atkyl estar
copolymer (B) in which a temperature (Tb) at which tan 5 is maximized iz in a
relatively high range of from more than 5°C to 50°C, it is preferable that an
added quantity of the comonomer added beacomes relatively large in the range
'35 described above.

As for cross-linking agents (C) having more than two cross-linkable
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copolynmer (A) in which a (Ta) at which tan SIs maximzed is in a
relatively low range of from-50Cto 5C, it is preferable that an added
guantity of the conononer having a tendency to shift the t%%@ea%%ﬁe at
which tan S is 30 maxi m zed to the side of high tenperature becones
relatively small in the range described above. Further, in.order to obtain
the acrylic acid al kyl ester copol yner (B) in which a tenperature (Tbh) at
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(A) and (B). When the content of the cross- -linking agent is small, a cohesive force
becomes insufficient to cause contamination on the wafer surface in some
cases. When the content thareof is unduly large, the adhesive force batwsen
the adhesive layer and the wafer surface becomes weak and an adhesion of the
30 adhesive layer against the unevennass of the wafer surface becomes
insufficient whereupon water or grinding dust comas in therebetween during
back grinding processing on the wafer to break the wafer or contaminate the
wafer surface due to the grinding dust in some cases.
in the adhesive agents which constitute the adhesive layer according to
35 the present invention, in addition to two kinds of tha foregoing acrylic acid
alkyl ester copolymers (A) and (B), and the cross-linking agent (C) having two
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(B). Wien the content of the cross-linking agent is small, a cohesive force
beconmes insufficient to cause contam nation on the wafer surface |n sone
cases. Wen the content thereof is unduly large, the adhesiVeo%F&8¥6het ween
t he adhesive | ayer and the wafer surface beconmes weak and an adhesi on of

t he 30 adhesi ve | ayer against the unevenness of the wafer surface becones

i nsufficient mhereupon wat er or grinding dust conmes in therebetween during
back gri néjl NG, Processi n%ﬂon the wafer to break the wafer or contam nate the
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W, th a kmﬁgd rreqrodiady elithas kBowo IrleticRBs @h, asla CONIBa &R B6mma coater,
25 a8 die coater, a Meyer bar coater, a reverse roll coater, a gravure coater and the
like and dried. On this occasion, in order to protect the thus-coated adheswe
layer from contamination or the like derived from an environmental factors, a
release film is preferably applied on a surface of the thus-coated adhesive layer,
Alternatively, a method (hareinafter referred to also as transfer method) may be -

30  adopted, in which, on one surface of the release film, the adhesive agent
coating solution is applied in accordance with the above-described known

“ method and, then, dried to form the adhesive layer and, thereafter, using an
ordinary method such as a dry lamination meihod or the like, {he above-
describad layer is transferred to the basa film having a storage afastic modulus

35 at 25°C in the above range.

A drying condition at the time of drying the ddhesive egent coating
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25 a die coater, a Meyer bar coater, a reverse roll coater, a gravure
coater and the I|ike and dried. On this occasion, in order to protect the
~thus-coated adhesive Ilayer fromcontam nation or the |ike 3d&5987e¢%r om an
environnmental factors, a release filmis preferably applied on a surface
of the thus-coated adhesive layer. Alternatively, a nethod (hereinafter
referred to also as transfer nethod) may be 30 adopted, in which, on one
surface %f Ithe .rel‘ﬁa]se_ film the adhesive agent coating solution is
appl i ed iR "BECFIEHALIFT o (8 RAsUCeb®er PHe®rdinatily, itistiteterabid, tot hen,
dried to 9orh 3deesidhezdand doajies sshdiont henemitperstutsimg ange offdfrg@r y met hod
such as aoe¢ ytol Brd°Bater o pBBENAA 1R tiesdddh@s N aRANES. g,_efrwérpgd.sl ayer is
ul us

transf er r,gdqt byl i rage elastic_no 5°at 25C in
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agent “coating 183 Cct'5bBICSIBEYe— PNt INPrdRE g ompiei thedereas-dinkinpar ti cul ar
type but FEHR@M&PIMERR jlhe | ops-Efidnabieerttoandr et herviidhesi vetk@gestsrcoat i ng
sol ut i oncapolameenpernattize sxiedt, rangeref afuﬁ@me89§;,-nom’%qgg 9018, peri od of
from 10 sependsiyt @idd Wanbl fse [y a ki o di r eferable to dry it at
from BOCJa?f 9C,for a c{)etri od QOEH}?%%% lgbieegégendfimﬁ’f gl;% Sr‘?f"ﬁﬂ'%”é‘é’?%)"lrn t he
 present invention. 1A ordel TOPPRENDEE AR DB Iniar M eriagarttron bet ween
~ the dPos&NAkiNghHems and the acrylic acid alkyl ester copolymer to a
great extent, Asfboerthe hdhedhesirce cagentsudasd prges Sl UubdiiveStiintRRhet el y

dried, tbemshbaser Mﬂ&ﬁ%ﬁ@ﬂii@h@ﬁh)!eprfeisgm R entiB , ST Cg)npq'gfc:ftcﬂi‘/e ; waf er
0

may be h ref # 9Jn£r0m40Ct 80C for a perio rom 10
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adhesi veoﬁ']erﬂ"? § e @ PL 8 Idingr PrRas EYIN@eB dheiwRfet badkhgdpoeskat

i nveAbi ohke ahdrpeglips otaskatilly atphepend pi ppelvertid aohadiva pRebial ifm of
gri ndi ngtheatvarer grel fekisRgintl Son&BEratiBR, khk@ne®le LR feEEur@E M“?h%i me of a

gri ndi NOBRLOEPSShARLAehREs YRR ZPACK, HLH8LAL0L e 1] | '

e a g eeling
wor kabi | adhesi k=T eofhe waf er
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a nmet hod2darehed fiom J15220p87touss hige SoB804WBAnphatwihasivarfoadheriend, at a
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! ¢ \ ontamin ; ;
o oesenrst el WlFald S S b s v . catie the O T O
cont am n3t5H® Brct hecdarehidurthadeetien iwaskalitiynist deegoranai hycdust or the
like. Whiém wifer beedhegs wetHeotime db@eeivasihai gihesivacriBealayGoMahKaitbi ty i s
det ez;i, or alrtelif oAUSEases. Then, the adhesive force is more preferably in a2 range
of from 1.5 N/25 mm to 12 N/25 mm.
Next, a surface protecting method for the semiconductor wafar
according to tha preasent invention will be described. The surface protecting
method for the semiconductor wafer according te the present invention is a
30  protecting method of the semiconductor wafer at the time of grinding a back
side of the semiconductor wafer: on this occasion, the protecting method is
characterized in that the above-described surface protecling adhesive fiim for
the semiconductor wafer is used and the surface protecting adhesive film is
applied to the surface of the semiconductor wafer for protection. |
35 Details thereof will be described below. Firstly, the releasa film is
peeled away from the adhesive layer of the surfsce protecting adhesive film for
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t he waf er breakage at the time of peeling the adhesive filmaway fromthe

waf er 25 surface in sone cases. Then, the adhesive force is re %Eeferably
inarange of from1l.5 NN25 nmto 12 NN25 mm Next, a sur fH O'i‘?lr 0é’cting

met hod for the sem conductor wafer - according to the present invention wll

be described. The surface protecting nethod for the sem conductor wafer

according to the present invention is a 30 protecting nmethod of the

sem condut%teorer\]/\j/afer a}t the tine of %ri ndi ng a back side of the

sem conduttor S MEPEPYCIBN Wales (BRENATGH, refereethrtet dlee i ay avbebivd file) to ,
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ilmis Real edrdsaiifacs SHE . nduct or er for protection.

35 Detail g fher %pfthé/\n".El be d@%ﬁ%g%ﬂgéfﬁ%&gprasﬁ%k_{IgﬁL’a PEP RGNS | m i s
peel ed” away Trom the  adfEsi\PePTssBim Kot RE thapdhasiv it éeoring aabitrksi ve film

for 19 ettt Ybdie ZouEcondstgemnisgndutiter swali egrifdier ek nadmperetgef arer ed to

al so as aithesivedili isnjedied a@upassna BUESARE aods, tdhe-alRe g Maid RY¥EIheand,

then, thevadhestweidbiik Bbh$iaARPbLEJerold tﬂehgdﬁsﬁijeaﬁﬁ? of JL81e, sem 390% uct or

wat er Vi ay Lhen SR gxRoRed adeRive laver. | Next, LT ESUrTihg P

sem conductor wafer 1S 1ixed “on a cREFERMEIBYPE S194-i priishyo5steacti ne or
the 1i%e ‘5?&"‘? 178 PEIPIET PARN Bigermar be wenduitedi vEurthdrnatier g axtheaivback  si de
of the sditincisnerriedrwaalzem, Afdspings peltegsingdiveg 45 watstohgdigl, plubsa adhesive

filmis peshed anaye likeMay BeSOiRio8a5i8San d Sl bnding. A clhe  wafer
back si dg,4s;s, conpl eted but beforeet he a%nhes-i ve ?lblf%f?égg%gpg%%‘\?vg})? from a

chem cal treatnment step such as a chem cal etching step, polishing step or
10 the like or"tTRETARIEr SHACRS dhEripdirderosentingt B chemichbtreatiiarér t he
adhedifve anflj {hin liks prdéhedankaide pbihe sbrenhdgetpr QRESSINNESUS badiss WAL er

:ihnsi ng, spépg:jrtge s\aascku'grmgcmlrr vﬁah@r,'\i:lt@h rmymg,e;ﬁc,@gsr %elqi]mq%sﬁgfm% sypface of
he sem ¢canNEYIGHES J e ns..such as the grinding processing,

t he chem'(f.:%?l trpaggngﬁt grei@”&ﬁg%tﬁ% +?Ocl§es'§%’ Fh%"'B?gkt"sé?i@r%f'g't”ﬁefmm |

seni conddct of Mwat 87 i M stitth SEMedmesstprbogt @psemt ke merisc ohdutdng, waf er
whi ch or dFRERYING Mathea xrsi ek tes Seaficdndoniob 0Mafepmntiotht00:. grevhes arhe gri ndi ng
the Back tistidesssics thimaneconmeshevar & Paldssytnhf 26 ,Qn%&ﬁo%ﬁhﬁﬂ% and

‘sonet i MesirbAgMstUhe A1 rBMPYe HBARS 20 | AALDY dihg on the type of

e o Ry o tor e PR oo PR T e T

the sem I f and t he ke. ckhess e waf er
cones do&ﬁgn?eg&%%rIb&g‘%}%'hcai@ff"g'ﬁb' Areigh HéF”f%’GéiﬁHa?nlﬁ'éem@?'r@ﬁﬁﬂ?nbf t he

waf er by °PdhpPRAGSide dnAnyied quiyepsepisst bt agtemot drindiag khsbakex siok it he waf er
by mechambmal cageisndiThg, thivkstep off theosdiniebhiter ST 6ators I SRIRNGs '
25 appropriately determined depending on the size, the type and the like of the
semiconducter wafer, whereas the thickness thereof after grinding is
appropriately determined depending an the size of the chip, the type of the
circuit and the like.
An operation of applying tho adhesive film {o the semiconductor wafer is
30  sometimes carried out manually but gensrally by an apparatus referred to as an
automatic taping machine to which an adhesive film in a roll state is atiached.
As for such sutomatic taping machines, there can be exemplified, for example,
ones which are available as Model: ATM-1000B and Model: ATM-1100
manufactured by Takalori Corporation, Modsl: STL series manufaciured by

35  Teikoku Seiki Kabushiki Kaisha, Model: DR-85001 manufactured by Nitto Seiki
Inc. and the |ike,
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on the back side is carried out subsequent to a step of grinding the back
side in sonme cases. The thickness of the semni conductor mf%ctp%eeﬁ%g
grinding is 25 appropriately determ ned dependi ng on the sizé, e type and
the like of the sem conductor wafer, whereas the thickness thereof after
grinding is appropriately determ ned depending on the size of the chip,
the type of the <circuit and the |like. An operation of applying the

adhesive film SEM I fer is 30 sonmetines carried out
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processi mgdoa wheishaek 56 dBeifh WBRred GoSELHdiIC AN CLQL, At er i s. not
parti cul afdeKinek Mot &6k AR @%ﬂggr&“gfn net ggeg- E[s?‘ﬁc_ 5 of ?fr'{?(g h-f eed
met hqd, an in-feed method or the’ PRE“EUN B8 dtfoBeel . Side ofthRd¥#f8™ oper at i on
is préf el 5b1ss QaFY MO BE° RHPIRPIS e Wartle RRREEBrmamitecturanty BDisbet st one
are bei nGoURABY XY asoMedel SHRAD2MKABM B8 faftu g B ORgmotBMARRS Tl
per f or mi MErigs.ilndi.ng PoaeERLIRG P dbN® ROk ShHG Qo d *B?J‘Q{ig&‘r efRid el ude
ones whi ¢h. arg lkahlee as Model : DFG 860 nanufactured b Iﬁ SCO
€eq., #hPINeA[K o€ :
Cor por at i on, g\ﬁewtﬁgelbz CSVG 02MKI | 8 manuf actured by Okanoto Machi ne Tool
Works, Ltd,, &s°MdeP2°p8rnensirerastnopepdr sarfaraet thedeniroldigtor Sei it su
Co. , ?f't dWatehd f'Re chemical Afreaimanhe abdickhegriikedialg prO®G@sEi B@eOt B sur f ace
of the sesrmicomtirtowaie?Graaboeip/etbdietheRINesRE 1HiHERt IRy g@,gy the, |Hke on the
back si dRatet shireco.5emM GABHMRNOST JRNRG Y SuROMPL §1.5%ud o RES ke, 11 M 15
peel ed aygyade’ 8 tB8atimes be conducted manually, but generally conducted by an
apparatus referred to as an automatic detaping machina. As for such
25 automatic detaping machine, there can be exemplified, for exampie, one which
are available as Model: ATRM-2000B and Model: ATRM-2100 manufactured by
Takatori Corporation, as Model: STP sarias manufactured by Telkoku Seijki
Kabushiki Kalsha, as Model: HR-850011 from Nitto Seiki Inc. and the like.
Further, as for an adhesive tape referred to as a detaping tape used at the time
30 of peeling the surface protecting adhesive film for the semiconductor wafer
away from the semiconductar wafer surface by the automatic detaping machines
for example, Highland-mark Filament Tape No. 897 available from Sumitomo ‘BM
Limited and the like can be used.
Peeling the surface protecting adhesive film for the semiconductor wafer
35 away from the surface of the semiconductor wafer is carrled out st a room
temperature of ordinarily around 25°C; however, when the above-described
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waf er surface. An operation of peeling the adhesive filmaway fromthe

waf er surface nmay sonetinmes be conducted nmanual |y, but genf{)ahllﬁp@%nduct ed

by an apparatus referred to as an automatic detapi ng machinée. r such

25 automatic detaping machi ne, there can be exenplified, for exanple, one

which are avail able as Mddel: ATRM 2000B and Mddel : ATRM 2100 nmanuf act ur ed

by Takatori Corporation, as Mdel: STP series manufactured by Tei koku

Tke,  Foprpnene BB, rataMiCR prbtial? Wi ¢ (Rl at Stippnga ape used
. .ule %gbdtwf'e of tlh.e a?% b%f operati fgeal dhesi :

at the tinme of° peeltnd*tNeTErT 48eopiatient ingeniiite tha @dhedine ffom t he

seni condUBE G afaterarrigdanyts heradhheive dii condiict de vaf@r tSan Bpsephytet he

aut onat i deterepureg(omeichiinesom 400¢ 16%0°M) £nd HHGN ANy m;&r{ni,_l ament Tape No.

Che curf agpin obr (o et e e ad B aWlal (CtIsf ey dr waahed =sas. auay

fromthe su?'?ac'e oéf %tg sg%smﬁ%&?é%‘ggr' feefai Secrramplifiedyfor axampioom

t enper at UFE BIHIPHEY 71 Yl gising2 56V ehbriesien orwheliké hiry abevegdasar i bed 21

3 Cct oberas2pi@émaauedhingia et ldEi ngdnachiree 15 Meokbdadsmhg hu@abbmetion for

el evat i ngvdshrg tYPES alsdteinOfork NIRaiiH. €FrRSE Qs il GRSRALT Q1 Of peeling the

adhesjove dbidoBa HOSRELLEL 1S g(%tg}ne%#ioHt , t_%uie acih?ﬂe]%el ve 1171 MeBPPRTY st be

heated to an %8%0 riate tenperatir'e” C8PaIRArAN Perraim #otceo 90C) and then

peel ed t her ef SMIFARILGAS e W aSRiST A ewhifh ethe hiyotathiesi wetHdd fod ghpeel ed

avay is RaB¥edduastorr pglen edcomling oo tie wasbhngnu@ithed,aré hepgicese, be

‘exenpl i f'a@dﬁg@ﬁ ?S“EL enly M’E?’icmsf\mf&gb&u&!@?%f%tﬁgﬁé PSP dagglavent

ri nsing Qg | Kani G Ys [ SUC a asma _washing or the"lIT ke, an

so fqrt h?hél- nktlﬁe wet l\/\kelséﬁlg\%@;,’ Qﬁlt]'?g's%hnc’lsg%&agﬂﬂﬁ'@'%?fn"b’ Iiggm; gnd

conbiqr?ati on. These washi ng net hods are pfoperl y 10 sel ected dependi ng on

the contam nation condition on the wafer surface. As sem conductor wafers
to whi chExXAMAUES ecting nethod for the sem conductor wafer according to
t he present invention are applicable, exenplified are not only a silicon

waf er but al sqhwrggs ede tof x for exanple, _?ﬂ%er mani um gal | i umarsenic,
gal | i_um phosphor,” gar1i unt ar'Seii VoM AeeRiteally descried Mikersfas@dPLES The
pr eséhit F‘h\? BIrBh AebofbRe Sy oI5 BB CAff Exmabilys desceolbpdranive [Exaefessence 20 to
pr ef er r el ettisetdbeeriedow) preglaratidn, Eoanpg esn ANGinGHEP3F & b¥& ExRBies to be
descri beserbebavuctdr aandrakiPihe ARAHLID LB0A QTLNdINE 0T, 8 back side of a
sem CONOHGIRTouHiosd ) &A% 1bEF 1 BT i It et ey Y NN i 1
No. 209b is maintainad. The present invention is not limited to these
25 Examples. Further, in Examples, measuring msthods of various featurs values

and practical performance evaluation have been measured in Bccordgnce with
methods to be described below.

1. Measureament of an Adhesive Force (N/25 mm)

30 An adhesive force is measured according to a method regulated in JIS
Z0237-1991 except for conditions defined below. The a'dhasive film obtained
by each of Examples or Comparative Examples was applisd to a surface of a 5
ecm x 20 cm SUS304-BA plate (defined in JIS G4305-1981) via the adhesive
layer thereof, and then it was left to stand for 60 minutes in an atmosphere of

356  23°C. Thereafter, while an edpe of = sample was tightly held, the adhesive
film was peeled away from the syrface of the SUS304-BA plate with a pesl
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whi ch cl eanliness of C ass 1000 or |less defined in the U S. Federal
Standard No. 209b is nmintai ned. The present invention is ﬂ?étoble}fﬂo%ed to
t hese 25 Exanpl es. Further, in Exanples, neasuring methods "of various
feature values and practical performance eval uati on have been neasured in
accordance wwth nethods to be described below 1. Measurenent of an
Adhesi ve Force (N 25 mm 30 An adhesive force is neasured according to a
nmet hod r I Ko JIB 0237- except for conditions defined bel ow
The adhegq?’\lé'e@?fﬁr%b lggéﬁ Be‘tzl re Eﬂ/m;eLg@ﬁ P ERanftess Gt tepdr at Pedlirexsnpl es was
appl i ed tG°HYEH Pﬁ‘gé"BYe’éFdS'” % oY/ ZAmmBUS304- BA plate (defined in JI'S
(4305-1991) via the adhesive |ayer thereof, and then it was left to stand
for 60 manuiesgblEiasticaleasnber e @JseSﬁmzig.) (;Q)ereafter, whil e an edge of a
I |

sanpl ¢ was tightdaa.neld.,the adhesive m was peel ed away fromthe
surface qf the SUS§Oﬁ'—"gA°ptFEatu§gew ftsc'Fl 4, Sydare pﬂtefﬁﬁﬁzt%éﬁwiowﬁ' femgl e of

1800 at a PEEI"IPEISE VRS0 Hm i o BraPass at rackenauiate sehpisediantines
" neasur ed “RA!TeBndR Med dirpcticer perpendNURE toma nichBle0dingiRiok! 39t hmyMogul us of a
Bg?]e Fi | '5]{5_(;5@@%;(5%): o d1 A ERadHihdTulrOc ) U3 ad tBOIEGOaC %Jéﬁsfn?&a%upéa%%@%' ng |
"~ adhesi ve af dyn@hfi Oisdo - S Q. prepare a rectangul ar
sampl,g ( Cr%&? Ji rg@?ﬁ%%"ﬂ%ﬁ%&%ﬁ& r:évg‘ﬁ (B’E’P.L%ﬁoﬂ:‘ﬁl FRnEEedradchi ne

- direction: Y A “2t or'dge BN Ettagine s Iqmiiehiters igi testingbn)Aat 10 to
 100C was MPEELHRAItUSERiPICY avaly Habliec  Bipscifiesihs tthei sampreasay @EEME tAPPAr at us
(Model : Refernie, vimefatitity etledfubyheRhesmerhiugS +0o50d-t fa, i1 DL AT
at t achnegésdrvedf ahtBRARER |2 ALILINNe AorafEASHLRIENL erg}sfﬁ.gcﬁ ges 1 ke
- Speci fi CﬁL%%u ;rggl qap@I e vvaswsﬂeoé In the “dynam c Vi sdcé‘éﬁ Cclttyas

meas %erren apparatus- atf 35C fhe JB8lURE ats & i H&dmit t abMerestch o measur e
the $Yor IGESUIPTEA chFbdificls completed.t fraps suhkae estofagemelBGoumotioiu00C at a
heating teatrerafur@Clmenat Afdnererstued rdry oEraserh e tio N3 HEeNLEARPL &) €d, from
‘such a stFageeRIs8shedPAUEY TP cat ure t,.a tenperature range of
from 10%Quﬂagw%@am@lgh@énggwi a} %g?g’rggvségsefgs e a%nt&ﬁlﬁg%ﬁ' 3818'(“!5%1) at 25C

was adopted as the storage elastic nodulus in the present invention. 20 3.
Tenperature (C) at which tan 3 of a dynam c viscoelasticity of a polyner is
maxi #f ze#t Taiersrature (3Amet appihi Batd ohacgndinid GBsodIEstEiHD B rtepRemat e, drying
time andsgimdzdd ke) as those of Exanples and Conparative Exanples when each
adhesi ve | ayein¥es iy §0aL ea?lpu@d?io‘ﬁ”é%n%'n?oﬁ‘:s%rﬁﬁ&r@a%gé%?ﬁre, ﬁpy?xéqti'mré the
and the Iike)v as those of Examples and Comparative Exampies when sach
adhesive layer was prepared, an emulsion of each polymer shown in the
25  Praparation Examplies was applied onto a release-treated surface of 2 PET film
(product name: Purex, manufactured by Teijin Dupont Films Limited} in .which
one surface thereof was subjacted to silicone treatment, and dried to obtain a
polymer layer having a thickness of 30 um after drying. The thus-obtained
peiymer layers ara overlapped in saquence with each other to produce a sample
30 of a polymer in a film state having thickness of about 1 mm. From this sample
in.a film state, an adhesive layer in a disc-type shape having a diameter of
about 8 mm and a thickness of about 1 mm was formed to obtain a sample.
Storage elastic modulus of this sample is measured at a frequency of 1 rad/sec
and in a temperature range of from -70°C to 70°C by using a dynamic
35  viscoelasticity measurement apparalus (Model: RMS-800, manufactured by
Rheomaetrics Co,, Ltd.; using an attachment of parailel plate (parallel disc) type

n .
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25 Preparation Exanples was applied onto a rel ease-treated surface of a PET
film (product name: Purex, manufactured by Teijin Dupont ':3‘(5%:‘0@'?& iLted) in
whi ch one surface thereof was subjected to silicone treat ment . cand dri ed
to obtain a polyner |ayer having a thickness of 30 mafter drying. The
t hus-obtai ned polyner |ayers are overlapped in sequence with each other to
produce a sanple 30 of a polynmer in a filmstate having thickness of about
1 mm Frosgdidy 8§ Siahml i i st.at.e, .an adhesive layer in a disc-type
shape haVJithE? i ﬁ}%tt&gro#o? rﬁ’gijo%&ﬁ'%ﬁ’aﬁﬁe 2RI RARSEt R thesipamiam was
formed to obtaln a’s&Hfiteremadtofageratynstt R816dviaisthel abives-deataBer i S
measur ed &tachmpabglieacyicbiiate ey semeaand iah fot erPALAILRLAI6 QI from
-70C to 7adcby iugiwiged NS uB %0 V7 6408] 858 ShdYra fgrent apparat us
(Models  R¥atdPBonBE a5 t46Ed, beyheﬁl%eop%ten C$ gt,{)gy ?*‘Et%ﬁg‘?fﬁﬂﬁ? ﬁggdﬁls
attachrrer% gk.coglrs%lo‘laﬁlst.gl ate {epara H "GPP tomeasurs tana of a. ... 3
Qct ober 2006 haviTig: a-dr2hetdferofuad mepsursymet fHasabésn comelesafpiremnas set
in the dyafiten S¢terEpeeatura twve yat reswrezarné rapRastrod ab-@5E7¥b@ skhe
above- desdtdibed] a tant@shiveatat ofhigaf=al 3 @hs PAAGRiILYRAtQ,4easUre tan 8 of a
dynami c viscoelasticity while it is lowered from25C up to -70C at a
| oweryinng 4r pnand. it is 5 heated from25C to 70C at a heating
rate lgf :‘34' E-H&I%R{a! égnég}snfﬁne“&avﬁt"éat@f" a dynam c viscoelasticity. After such
measur enen °rﬂ'§§”‘g'é°é?l'" ©5ff51fet B¥alugtiom® such tan s-tenperature curve at a
tenperature rdigesahiconbmtor/dEdre WaGr agiamABdrakde thm Al KIDS. 3LUr &, at whi ch
~tan 5 wapidmKistFegeHoNRPed 828 sh [ Performance Eval uati'on <

Semi condyed b Y8185 & »RYR.4al ?%ﬁfg%ﬁg%‘gﬁ“&gﬁ (etSe q@l T cOHREN Rt er
(dianpter: %00 [gg‘] Vth cknessy 259N shEpe phep tteat ohHl mewksdathwise shape of
grooves (W df B OFViFPdEaeectinglymvhirdptanched tothroveter Bartpmirtiovgsinpwrash ded in a
gri d shapeéegyconiuciprdniearated citGuinmweb smgidunbs s 3brfandiwhs gagdg hwi se
respectively, which reached to the outer part portion) in which a
- sem condudhv@luaiphegdptgd circuit was formed on its surface was used. <

Eval uati on NEtrB\gd >fThe surfa}ce protecting adhesive filmfor the

seni conduct or ‘waf &¥" 2FH RiBieAIRB g2 Phpste HIGH feExdhel eemisenGonparvadfen e

Exanp! esCHALdpiHl paeh oh Bxeeples ovEaesarnilbe Exampfac®aofapgphes SHTonduct or

si | i cone2hwveedeserined harfadhesitne sehdyaut RPI@Rfon8Nihtel BEN e N RAGK side of
the siliees nahesr WA, ' a9ri.nding. processi n using a grinding

, B R ek e o 1B " BB pbP e lBitF ihia o 1 he

appar at ug;{bgdel,; 0, .. manuf actured
3%” séjbélmnc%v%/;gerbéfd f¥pe @ grinding apparatus (Model: DFG860,

‘manuiactured gy Disco Corporation) while the back side was being watered for
25 cooling down to allow a thickness of the wafer to be 150 um after grinding.
Grinding processing was carried out on 10 pieces of the semiconductor silicone
wafers for every adhesive film. After the grinding processing has been
completed, in regard to the semiconductor silicons wafers, the wafer back side
which has been subjected to the grinding processing was observed to inspect

30  whether any breakage or crack wag penerated tharein.
Next, the above-described adhesive film was peeled away by using an
automatic detaping machine (Model: HR-85001l, manufactured by Nitto Sajki
Inc., Detaping tape used: Highland-mark Filament Tape No. 8§97 {manufactured
by Sumitomo 3M Limited) chuck table temperature: 50°C) from the surface of
35 the silicon wafer on which any breakage or crack was not observed. The
surface of the silicon wafer after the adhesive film was peeled away was

back si
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25 cooling down to allow a thickness of the wafer to be 150 mafter
grinding. Ginding processing was carried out on 10 piece f th

sem conductor silicone wafers for every adhesive film Af ?e@Ct?%égog?lﬁi ndi ng .
processi ng has been conpleted, in regard to the sem conductor silicone
waf ers, the wafer back side which has been subjected to the grinding

- processi ng was observed to inspect 30 whether any breakage or crack was
gener at ededibigred b Nextgo tdiCs 8H0¥E- rib dhesive filmwas peel ed away
by usi ng :ﬂl%roﬁ%kgn@&:fu: eta ?ﬁ’hpfrg, ﬁ’ﬁﬁsg t(),\,ﬁgg;? RS $B0BYNY dmrARtiget ured by
Nitto Seiki —JInc., api ng t ape' 'uset.c. HNgMiapdrerabk Fkémonporiaps) No. 897
( manuf act Ul%d" ¢ hyP 887 %0 ADSBNE Mingtive duec trupkn dtadilon dregmeiiad Watsr 30 from
the surf ReetyhingdBon hwesiol ac @@ haal e re sy el M| pgfﬁglg%gﬁeogwgar ack was not
obser\ed.thdheicsunbacevsy obhgvail heop el gl after the adhe

o\ N , sTVEFi Pm was
peel ed avRY MRS 1iddk Bl LORE dZq%r(gr?Gé?lenl ar ged 't & A" Yifg BB of reRfesY tines to

1000 tinmes.by using an opfical" Biadopltire Bre ¢aetted e coORTHRMEE2,

manuf act uC?‘éD(fytf_V‘dNi”?gPd’m B@d?’bﬁ?&‘ﬁﬂ‘(b’ﬂﬁﬁonam td hemstryiiodseng e dify waidk aFgnat i on

due to pEREIATHDRGIM dfie goiandadigesivet eisidaRd 2 SOMEAM AR W eflHE ?Qﬂgr&radhesi ve
Was

resi due agai awsdulateli i AcPSa@Rcd iin SWE FARSID] o2pdl s! |1 CON VAl er
obserjped; on this occasion, when one point” or more of contam nations were

detected, the ergl(?%ﬁq ch1i ps are counted as "contam nated chips" and, then,
as for contamfat] 4t %o penetration of grinding water and

contam nation due to an adhesive residue, a contam nation generated ratio
O was d#iwreinaCedepnesacoschangRatibh hdnd | i Ag. expression: .10

Cr =( C2/ ChymkeA 80D &) Brilk. §,EPESSE r{hge ctgat%gndaﬁg%h%éeﬁ?fﬁfaégs rfé?i 0 (9N;
CL represents {he nunber of obser fea* Thi Bg? nYRery! saRBetREching nunber
of contaninated chrp& et 18 AP filnwiens perieddisingi s suffabenpratecpegl ed usi ng
a surf acge'ﬁlpﬁlge'@??m@ed%tpaﬁlim Prreechiyvens abgeedd NONPEDORE b3S GPSEr ved.

When no By 2or sf eceties @l autamanypadlin i §5h 0%t AY QIR | i ng_operations
at the ded)s@bngafoRGRAk Matetdlfed %Q'ﬁggﬂ&%@f gl bvgatsmget er r#’%g%%ﬁssnea ept abl e
for bei nga,geqhq:ggg.thgg,’ége ot her hand, i i case PREFRENaPobewRthBRel i ng
problems at 't he det apin SR R g Problemeatt theededarinacesqpint etti ng

adhedy ve'"fl IV FHE2FHoPrYRR st @ dhndivecfitnl ned mot pdweed WAl GBmSIHeHaGEthd I WAS
partly eXe@ngedaemd: brekenty titentad end bask e tRE hRde i Mo aF £ RUGK tabl e

whi | e i nthepeiuak itaine anelih WeRRatiodr addBrokb K oy | réeﬁk%b%eq-eé)g” orating

wor kabi Wv&lﬁkabi‘iinﬁtﬁ@hﬂt&q Waker . as, det erni hed as unseaRpfiatsrigratng <
Preparation of a Base Film > ned as unacceptable.

25 < Preparation of 3 Base Film >
Preparation Example 1 of a Base Film
One surface (a side on which an adhesjve layer will be formed) of a
polyethylene terephthalate film (hereinafter referred to also gs PET} (product
name: Tetoron, manufactured by Teijin Dupont Fiims Limited} having a
30 - thickness of 50 um was subjected to corona discharge treaiment.

. The storage
sltastic modulus (E’) of this PET film was 5.0 x 10° Pa,

Preparation Example 2 of a Base Film

One surface (a side on which an adhesive layer wili be formed) of a
35 polyethylene naphthalate film {hereinafter referred to also as PEN) (product
name: Teonex, manufactured by Teijin Dupont Films Limited) having a thickness
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'EVAFLEXP- 1905 (EV460), nmanufactured by Dupont-Mtsui
Ltd.; wvi BYJp gggrgk%,%ﬁjeu ggg ent: 19 weight %9 was subjected to an
| i a T-

Preparati on Exanple | of a Base Film One surface (a side on which an
adhesive.layer will be forned) of a polyethylene terepht hasl te fhéﬂtg
(hereinafter referred to al so as PET) (product nane: Tetoro ?Olﬁf’é act ured
by Teijin Dupont Filnms Limted) having a 30 thickness of 50 mwas subjected
to corona discharge treatnment. The storage elastic nodulus (E') of this
PET filmwas 5.0 x 109 Pa. Preparation Exanple 2 of a Base Fil m One surface
(a side on y\?i q_p an ad?hesi ve layer will be fornmed) of a 35 polyethylene
napht hal at e’ ¥.i'1'm THer &PREAPE P FUPRY rditrhiEsaaiteetmentPERpe (v agdacslasnaie:
Teonex, nBAMEELEP & thy PR [limwBeBohx 1BFIRms Li mi ted) having a thickness 25
3 Cctober 2006 of 75 mwas subjected to corona discharge treatnent. The

storage etragkidion DS 3(JF o e FM,S PEN filmwas 6.1 x 104 Pa.
Prepargti on Ex m5 Wiile an ethyl ene-vinyl acetate

e BeRl 2 Basi Fi | _

copol yner_resi W o ef nAFDEr PRSPl SepolvaIes s s (BwmjnafteviratereacShror e O
har dness BF° 38 EpfbAa¥N mSeorEPARERNePs of 085 ((rEVMA0)smeBuARCEXTRd by
DupoEt-(l}//I()%g@éi (mﬁﬂdheggowcmré:@.uy bu@oit-MitBiyil poggﬁg@ggisuag% ng_r}t@m%': 39
wei ght %acesse EH&: 19 vk usi,ng. a ft-dié extruder as
a filmhavirng, }tde% ness (ol "%oﬁé*"?z}?&g@@%&?@"e@gﬁgfﬁﬁ%%nyogqq,fqlgts@(g with a
surfage of PE'{aqjl _mfprodtfc'in &Y I ATHVORTS Haffufabtiives piessa@ignidn Dupont
Fi | ms Li TTEG°pr¥Ba7 &0 #5¢ aUGERCE ™ Erperrtaants: letess, olnd@ctmed Iy a si de
whi ch wase§itbPapedidFiirs comiont mibsaobarigeadvanad RBhg tO1HHGRED (Ao FYAI PET

| ani nat edin fd IsmdawHicty wast obigbotbhi ﬁk@g%ao&iségggmté%ﬁept 3,54 rtg@?e (a side

i P I I'm'si de

on IC E&AIﬂéhﬁﬁnmtéoﬁflﬁf hé(‘dlké aqgtaégﬁlggn%sgocgoyazgﬁan.di §Eﬁaﬁ'gfé"f@|°e{:(§' m?,‘nt i u:sl'he

15 obtai r_g‘r'tg %r{flmhnaf;ted |l m was” sub

storage elasti ¢ nodal J8"TEYS 'aeT ik bpEermedne s EETHEmesidaof 5hd thust 09 Pa.

Pr eparat PBH B pNIate bfiim vBis subjectad\ |corar DéBnsRei febirinei NakLer

ref err edstasage soastis MG ush@N S¥gha FEOFHRN L2l %Q%@@.%%?%E g (product nane:
ol'y

chernicals Co.,

ext r usi on- no n_gﬁsus T2 3°8° &4t uder as a filmhaving a thickness of
100 m it was BRI 8RF VARG sinaliierrin afteiefdrred suakace ©FA)RRLIfG b Bhofr oduct
name?0 TePohape s f3Ec (o @t bysmkei §VAFBNFOAbo &k 0Badyi rﬂ&r@:@ci@(eﬁpé‘{ ed 25 in

~advance bapémgMmasding g Af b5 Mgl NS i.6h Was supj ected 1o corona
ski Wc_ cko, Mg ,r\IFI)@I_l %Cg%t\ﬁ,{;ult”gtdwfvr\'? nts ngeWta@ ot al

di schar [ t taln an Al Pl
t hi cknegg?;fig’ileg?nggghi”xg’?f”as’%rﬁP‘Pé B9 paing; 31L-% swkvear atne dimésiine 4 ayer wil |
pm, it was pressed and laminated with a surface of PET film
{product name: Tetoron, manufactured by Teijin Dupont Films Limited) preparad
25 in advance having a thickness of 15 um in a side which was subjected to corona
discharge treatment to obtain an EVA/PET laminated film having a total
thickness of 115 um. Next, a surface {a side on which an adhesive layer will
be formed) of a PET film side of the thus-obtained laminated film was subjecied

to corona discharge treatment. The storage elastic modulus (E’) of the PET
30 film used here was 5.0 x 10° Pa,

< Preparation of an Acrylic Acid Alkyl Ester Copolymer >
Preparalion Exampie 1 of an Acrylic Acid Alky! Ester Copoiymer
A polymerizalion reaction vessel was charged with 135 weight parts of
35 deionized water, 0.5 weight part of ammonium persulfate, 73.25 weight parts of
butyl acrylate, 11 weight parts of methyl methacrylate, 9 weight parts of 2-
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be fornmed) of a PET filmside of the thus-obtained |am nated fil m was
subjected to corona discharge treatnent. The storage elastjﬁtq$dgk%s (E)
of the PET 30 filmused here was 5.0 x 109 Pa. < Preparation" ot Acrylic
Acid Al kyl Ester Copolymer > Preparation Exanple |I of an Acrylic Acid

‘Al kyl Ester Copolynmer A polynerization reaction vessel was charged wth 135
wei ght parts of 35 deionized water, 0.5 weight part of ammoni um

per sul f at ht arts of but acrylate, 11 weight parts of
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conpri si rigeal egmyiidieg @i doralikdciestion 0004 HFRImMdrSBisth Iﬁgwn@gaasc@,gl id
content alondntver ghtwifghilhe t@ﬂ’pé{aﬁ{ﬁé gmpst a%!”ﬁh%ﬁa‘] 850f; a g}/naanl]

vi scoel aﬁr‘idc%'elalénb;% rgaﬁ L Bnfissh of ml%( rY% QJ acl d Qy? dsfef LUPSI yrer
resin was, ;1 DC feparatron EX& BV N PIA WAL [RPIMMES | ~ Est er
Copol yrner 7 polyrrerl zation. reaction vessel was charged with 135 wei ght
parts1 of deionized water, 0.5 weight part of 4,4'-azobis-4-cyanovaleric
aci d (prdtdelp;aratumsaEBamAG\d\pf B’ﬁﬂ.ﬁfﬁﬁtﬁ;@d;@}'g@lé %m cal Co., Ltd.),

57. 25 wei ght K cr
met hacryl %Fog,iz%piﬁ/{ﬁoiggg?véft?ﬁ %Sg %’as GQ‘F qu??&'f ﬁgér ?'8Pbpaﬁsﬁl ght
parts of nethacr AT act o' thF‘réh? ﬁa“r‘tazB'P's a@W‘P&#ﬁﬂé 2edd a(ppedugter i zat i on
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et hyl enehwodsaemﬁlpdae%lcmétel ¥ @an%éﬁs 3 RI%RAJE'F |fc2§‘ck? 1 yanpdl g gr oup
|t oducahldi R 1817 B0G LB LPLATHST DN L0 i 2 Pt ured by
Dai i chi Pg%’/?d ya 45°0 ARdter 2 yafambrar ‘tfo?fﬁ'ﬁél’rb'lm sathe
resul t anf NG @cr%hgru%‘] wywe{mlw eylieom ether (average number of
moles added of sthylene oxide: approximataly 20) with a polymerizable 1-
25 propenyl group introduced in a benzens ring (preduct name: Aguaron HS-20,
manufactured by Daiichi Kogyo Seiyaku Co., Lid.) as a water-soluble
comanomer. The resultant mixture was Subjeactsd to an emulsion
polymerization with stirred at 70°C for 9 hours to obtain a water emulsion.
The thus-obtained water emulsion was neutralized with 14 weight % of aquaous
30 ammonia to obtain an emulsion (an adhesive agent) comprising an acrylic acid
alkyl ester copelymer resin having 2 solid content of 40 weight %. The
temperature at which tan & of a dynamic viscoelasticity is maximized of this
acrylic acid alkyl ester copolymar resin was 12°C.

35 Preparation Example 3 of an Acrylic Acid Alkyl Ester Copalymer
A polymerization reaction vessel was charged with 135 weight paris of
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pol ymeri zation with stirred at 70C for 9 hours to obtain a water enul sion.
The thus-obtained water emul sion was neutralized with 14 me'g t @’ég
aqueous 30 anmonia to obtain an emul sion (an adhesive agent% ? éing an
acrylic acid alkyl ester copolyner resin having a solid content of 40

wei ght % The tenperature at which tan 5 of a dynam c viscoelasticity is
maxi m zed of this acrylic acid al kyl ester copolyner resin was 12C. 35

Pr epar ati gn. 3 an Acrylic Acid Al kyl Ester Copolymer A
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a sel f - cr BORIHRICANW ofter o8rd 2 Wright Pents of A cemprohe cafl epolgonyemoyese and 2
wei ght paheaylfieral stmpoletiefe axigel oxyekly vaRes pBgme-RESRY!-p8L ek
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wat er enubsitorizaasyitnedtuwaibhz od oniagbedt Weh@Rfa % qtnac'zlwaoyrﬁuﬂmopa&a to

i

- obt ai n ang@yaghs i n risin n_acryl ac al kyl
ester copglymer %efgi(?&ggwhg&§K%§§Pﬁdé%%%ﬁ(gﬁ?3'8f Cgb‘?'\V\EFbF%'%/ 2viAg 2
t enper at ut & at > WhT chf FANYHITY %ea dyfattree1sule studliestarcptof 4 symamiomi zed of
this HtryYiPeoeRstigitalikyaxisized of dpisl apndic 1ws istkyhaster <3PElymSe mpsh afdsv e
Prepar ati8@°&xanple 1 of an Acrylic Acid Al kyl Ester Copolyner A
pol ymeri zation reaction vessel was charged with 135 weight parts of 20
of apmoni um persul fate, 42 wei ght parts of

dei oni zed, {,grr ; %g wej {nt art
' :

ethyl acrylate. 3 \%?e'iad%m"pg?‘?'gpiSﬂ Rethor e rt AllvhEster Coralymgiit parts of
butyl acryl a_té,p"@’W?@ﬁ’P”p’&??@'bf’éiﬁehymsomﬂeuwNvitneta"ﬁawn;glhatpensZofvvei ght
part 20f deiwtired mpldrc Caleivchight pei gitanpasiiuef pesLyh@msdeyaigna ppAL YaFer i zati on
i-ni ti at oreth@ngkrdateWdioGhéigRBphEs @F nf G THRAHEC Ale & @Wey(?n)t(%?;tgyolf.enrb? I
nonyl phenyl.,gtsheg \Laﬁgﬁy' SRE &p oI de; B§10 nol %s) w th a?fnp yimeri Zabl e
1- pr openy] tgrofjﬁ&i nt.oroduced in & %xé’n_é'rllem?ﬁ AG L HEr Sotve{i bttt Hane:
Aquar on RREDBSYHRAGCad @R R tapdelimidaypobenyrigalioGanitiatardand as a
sur f act anteiohthearisegliat campavindt ofr 8 patyexpathyleas atbnylphenyl ether (athylene
25 oxide: 20 moles) with a polymerizable T-propeny! group intoroduced in a

benzene ring thereof (product name: Aquaron RN-20, manufactured by Datichi

Kogyoe Ssiyaku Co., Lid,) as a surfactant. The resultant mixture was subjected

to an emulsion polymerization with stirred at 70°C for 9 hours to opbtain a waler

emulsion. The thus-obtained water emulsion was neutralized with 14 weight %

30  of aqueous ammonia to obtain an emuision (an adhesive agent) comprising an

acrylic acid alkyl ester copolymer resin having & solid content of 40 weight %.

The temperature at which tan & of a dynamic viscoelasticity is maximized of

this acrylic acid alkyl ester copolymer was 58°C.

35 Exampie t
100 weight parts of an emulsion produced in Preparation Example 1 of
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wat er - emul si on. The thus-obtained water enul sion was neutgﬂéi ed.with 14
wei ght % 30 of aqueous anmonia to obtain an emulsion (an a %éV%mg%ent)
conprising an acrylic acid al kyl ester copolyner resin having a solid
content of 40 weight % The tenperature at which tan b of a dynamc

vi scoel asticity is maxim zed of this acrylic acid al kyl ester copol yner

was 58C. 35 | 1 0 ight parts of an enul sion produced in
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filmis used, I n preparing e "adhesive agent coating solution in Exanple

1, an added quantity of an emul sion
Example 2

- 25 A surface protecting adhesive film for a semiconductor wafer was
obtained in the same manner as in Example 1 except that, the film produced in
Preparation Example 2 of a Base Film as a base film is used, in preparing the
adhesive mgent coating solution in Example 1, an added quantity of an emulsion
produced in Preparation Example 2 of an Acrylic Acid Alkyl Ester Copolymer

30 'was 80 weight parts, a quantity of a cross-linking agent added was 0.36 weight
part and the thickness of the adhesive layer was 20 um. An adhesive force of
this adhesive film was 10.1 N/25 mm. Using the thus-oblained adhesive fitm, a
practical performance evaluation was carried out according to the foregoing
method. After the grinding processing has been completed, no breakage or
35 crack was detectad on the wafer back side. After the adhesive film has besn
peeled away, no contamination due to penetration of grinding water and
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produced in Preparation Exanple 2 of an Acrylic Acid Al kyl Ester Copol yner
30 was 80 weight parts, a quantity of a cross-I|inking agent (%dqjed s 0.36
wei ght part and the thickness of the adhesive |ayer was 26 P82 %8 hesi ve
‘force of this adhesive filmwas 10.1 N125 mm Using the thus-obtai ned
adhesive film a practical performance eval uation was carried out
according to the foregoing nethod. After the grinding processing has been
conpl eted, no breakage or 35 crack was detected on the wafer back side.
After thécaERERINRR HEpntohas asenivepessidih awwayfound @wonbanatat isoMackie to
penetr at iThe retulgr amditegnwat®blaamd 29 3 Oct ober 2006 . contam nation due to
an adhesi ve residue was found on the wafer surface. The results are shown
i n Tabl eEl. agrpl e 3 5 A surface protecting adhesive filmfor a

seni condUilfoP Wafer was obtained in the sane manner as in Exanple 1 except
that, the fil fi pri&@ge earotecting eghesive ofinExand eeticénducBaswafirl weas a base
filmi sd(l;:t-:aalr;uad m tpmeeqma;ei ngnhaeﬁsa;dlmsw& A@RBdptanat, ithg fmlpu&damdqﬁl E><arrp:c e
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a cross- [Nkl ng Agent 2H08Eq " RR2 U Erampig it 20 RS AuMItY RE 20 FIENTESs of the
adhesi ve Prelpse \A&g’rsBa'iﬁmAnE’éfdﬂl%iﬁ/é’ffa@r deryBe AdidhiAdkyddErdsi Eepblyer was 4. 9
‘N 251fm wasidtgwelbt phds- ebiuanhgdotdhesssvinking Byem aquaackhsala pergher mance
eval gatl PBrt¥\an d GRE EﬂiﬂdwaggtofaﬁQQHﬁurﬂ?e el %gfﬁr;ﬁ?ﬂo' RH adzggibg%rﬁé‘fo}er the
gri ndi ng n e n reakage or crack was

det ect edug!r;'ﬁft(a ﬁgétxg% é@a’ﬁaé"c‘ﬁ'@’s'?‘@g’mﬂf tggh}%g'ea!&ﬁ%'s“l%\g%"?? R ﬁg'éna peel ed
away, noPESHEARPRALIANCALRY R B YRh StasateHRY otut gfGereding tRather foapgping

cont ani natetiat. dufdter ghanorimdiies iprecesegigdhaes Wwasn fundeted, hoebnaksrs str f ace.
The nesukiskarss shewrd éh Tiadharek bRR FAAMARenA SdHkRGEHIR RLESLENT

fadheS| Vefagéllam E»%y,an§eE%rﬁQ&%$oW d%f ﬁ)r p%gtrag ta&fnegml']irr]l tafgtesrage manner. as
i-n-Exanple .1 except .that, I'n pre arln%I the — adhesi vé ageﬂt coatl?fb sol ution
of ExampPE Aot 16 Ph AGRGTER AR P Epn AN b ANEETARE 3G o8N Act vl | G
Aci d Al kyhe Fgudls 208 56Pyhém TaRle Used 25 instead of an enul sion produced in
Preparation Exanple 1 of An Acrylic Acid Alkyl Ester Copolyner and an
addedgquapihpiy 4 hereof was 50 weight parts. An adhesive force of this

adhesive filmwas 5.5 N/§5 mm (H?i n tge tfhus- obt ai ned adhesive film a
practical perforfince ROKIHAL 8 Wé‘ga 4Py U4 2o GEMISORBEFAN NYRTEL Wik
f or egoi nGPiHEIEROM. thar aRe tRENi i M P sretedstrgrhdiatdarpreparing the
adhesive agent coating soilution of Example 1, an emulsion produced in
Preparation Example 3 of an Acrylic Acid Alkyl Ester Copolymer was used
25 . instead of an emulsion produced in Preparation Example 1 of An Acrylic Acid
Alkyl Ester Copolymer and an added quantity thereof was 50 weight parts. An
adhesive force of this adhesive film was 5.5 N/25 mm. Using the thus-
obtained adhesive film, a practical performance evaluation was carried owt
according to the foregoing method. After the grinding processing has bsaen
30 completed, no breakage or crack was detected on the wafer back side. After
~ the adhesive film has been peeled away, no contamination due to penstration of
grinding water and contaminstion due to an adhesive residue was found on the

wafer surface. The results are shown in Table 1.

35 Example 5
A surface protecting adhesive film far a semiconductar wafer was
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30 conpleted, no breakage or crack was detected on the wafer back side.
After the adhesive filmhas been peel ed away, no contam na}éa%%sefqg@mto
penetration of grinding water and contanination due to an -adfé resi due
was found on the wafer surface. The results are shown in Table 1. 35
Exanmple 5 A surface protecting adhesive filmfor a sem conductor wafer was
30 3 Cctober 2006 obtained in the same manner as in Exanple 1 except that,
the film g\gi%dnuce.d tbn Preparati on Exanple 4 of a Base Filmas a base film
i s used. ATReCitE S5 MENBET PhinsExgmelsi Uex¢értrthniaghd fin i @fucemin Usi ng
the thus- BEPATHERD Examels deoff & |EmseaFipn act bomdsePaid 0f WBBEE AYalHalion was
carried ofsrcecdfotits ngdhasides the Wkeqqy d. (Atter,. the grindin
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Exanpl e 1 except ofbag, ,'Lsnwﬁrg{ uiﬁa%arat ggwgdrﬁé"stﬂ’\?ewﬁﬁéﬁ‘f"dc8'&t‘|’*ﬁd"%’6‘l uti on of
Exanpl e 1, an added’ quantTty*"8P"dR *8k{s1 5i on 15 produced in Preparation
Exanp}oe 2 of an Acrylic Acid Al kyl Ester Copolynmer was 5 weight parts and
a quant i tycrefaratice 8xsmpianki ng agent added was 0.84 weight part. An

‘adhesi ve forceaOfurtdieS ppelaeshy CadhlesMeafin o1t I 22,100 4455 N9, L he 3
- thus- obt %bEIQQB@qPQﬁBV%J;é @, %éaﬁt ’agaagllgei f%rqg%ﬁﬁlé;:e\f/c ?’irjgf"‘\f‘_?)rn s carried
out accora%l n% to te e 10oregol ng t hod’ e gthadimgrosueimesthieng has
been 20 CSIBFYE &GN hEPHIWasUEe T Brate ia@nduetdedt@antty dfhe svadiefonback
si de. °Af (RéPUudsd inaBtresiraiéort Ekamhias2 bgem pesjiedaawaxiyiNes &P AT, on due

to an adhesi gewsigeSipdre Nas af gudiy Rita %Pﬂsém@ﬂ%k%gpp'égg%% v%%”ﬁhréai i)?gl of
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. nunber of, ¢ inpsa.b The i%éssufétjgrger g@ﬁ%\f\'ﬂ%%ﬁ“ﬁ'&'ﬁ?é‘”ﬁﬁé@"@ﬁm—r aV#ive Exanpl e
2 A surfate Protett A RaRNsi e piRrastics! Parfsunteasnelatt dionwedecarvias
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adhesiove cageleted,ant brogikagd bt bk WasRAERLE oh thdWAIIBLAAD A4y Rf an
-enMul Si ON adhesive film has been pesled away, no contamination due to an adhesive

residue was found, but contamination due to penegtration of grinding water was

observed in 8% of chips in number based on the total number of chips. The
resuyits are shown in Table 2.
25
Comparative Exampie 2
A surface protecting adhesive film for a semiconductor wafer was
obtained in the same manner as in Example 1 except that, in producing the
adhesive agent coating solution of Exampie 1, an added quantity of an emulsion
3G  produced in Preparation Example 2 of an Acrylic Acid Alkyl Ester Copolymer
was 120 weight parts and a quantily of a cross-linking agent added was 1.76
weight parts.  An adhesive force of this adhesive film was 3.3 N/25 mm.
Using the thus-obtained adhesive film, a practical performance evaluation was
carried out according to the foregeing method. After the grinding processing
35 has been completed, 3 wafers oul of 10 wafers were found broken. ln. the rest
7 wafers, after the adhesive film has been pesied away, no contamination was
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30 produced in Preparation Exanple 2 of an Acrylic Acid Al kyl Ester
Copol ynmer was 120 weight parts and a quantity of a cross- l%@ lgeg ent
added was 1.76 weight parts. An adhesive force of this adh £9%m was
3.3 N25.-mm Using the thus-obtained adhesive film a practical
performance eval uation was carried out according to the foregoing nmethod.
After the grinding processing 35 has been conpleted, 3 wafers out of 10
wafers were found broken. In the rest 7 wafers, after the adhesive film
has been pear¥ed afdle wabercumtass bt $oamirs tio8 Hus t&pteﬁb&ﬁtu?rﬁ@ﬁgn@d]ﬁ@r ved on
t he waf er wstarf\ame obbertve ¢ ont3d% RakchPz AURuAHPePBARIY &1 I1RD t9t 'QWQF Q? wat er

was obseryags. RSV Gk RRoWA N¥IAE! based on the tof chi ps.
The results are shown in Table 2. 5 Conparative Exanple 3 A surface

protecti ng adhesive filmfor a sem conductor wafer was obtained in the
same nannBPMREgtYeEEMAR31 except that, the thickness of the adhesive
layer was 70 mh Aarfadhewiowetifigr aghafvd hils aahasisuﬁmcfoinhmt%%é@r lyadV 25 mm
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eval uat i of;MAs, c%r re,L ed. ac ol h
grindi ngv\g; gcesm has beén coH'pTl é‘&’e 6°%Péé’?dag’é’h6P'VErfﬁ@ka§gdket ect ed
on the wWiP8r ™hck Y8Ide Ihadisyedtaingd ppkesiverdilof meeddtivg! weriognanaet api ng
machi He, evahegtwnhassheamiedceoutr redordingado peel Idegg&H@hmH’h%H pegd NghLpPerati on
\évats st oppethdidy peeleasing ﬁgs\@ﬁﬁrc%n'fpﬁé}mjt he bVé"’a%dUEno?la \&éasbégte?%d okr'\gh

et api ng tﬂ@%ﬂr&‘ﬁbé& 9@&6 HEW \;erllea{ %eahme oflpggi?rﬁgslg%aqu.inq-mg@,% esive

film canqs BE§ \é%y

Conpar at i %%F%" i SIS 385 PﬁFB‘E%ét’%ﬁ’a&d’ﬁegnwepeﬂmlw fagis slopped
sem condudt GrtaghIer Wabeys 2Om otbeayamedni mhibie tsaeatTBRN@Etaathd dokargpl e 1
excepts t hesed qruamd itotel b Wwa@FQSHerdfbaki thg @&ﬁ@tveaﬁiﬂ#@aﬁ\@é Je %a\é’ﬁéﬁght

parts. Anadheshyetherctilark thswAigghie filmuas 3.5 I ng the
t hus- obt ai ned adhesi ve m a practical ‘perfornmance eval uatl on was

carried out according to the foregoing nmethod. After the grinding
processi r@%’%\%’%\é@ﬁxé@ﬁiﬂ ®ted, no breakage or crack was 25 detected on the
waf er back si de. swfdeer pritectirthesihssivbi finh has be@ame&ed&@or Wé’n wi4
cont & NalbiHRed 4e s Afe AERRSH Y& i E§érq R W@iéé leﬂ Rud Iy ¥ Wg Surface,
but cont %mgﬁtﬁ%t%ggeg&ﬁep traa}t% ri nci Wat 87 Was SoBEPYEd in 38%
of chi ps B, B V51, s At ¥hipee ofiisradhgrive are
shown I n qqabwgsz‘s' S34/25 mm. Using the thus-obtained adhesive film, a practical
perfermance evaluation was carried out according to the foregoing method.
After the grinding processing has been completed, no breskage or crack was
25 detected on the wafer back side. After the adhesive film has been peeled
away, no contamination due to an adhesive residue was found on the wafaer
surface, but contamination due to penetration of grinding water was observed in
38% of chips in number based on the total number of chips. The results are
shown in Tahle 2.
30 '
Comparative Example 5
A surface protecting adhesive film for a semiconductor wafer was
obtained in the same manner as in Example 1 except that a quantity of a cross-
linking agent added was 0.03 weight part. An adhesive force of lhis adhesive
35 film was 4.9 N/25 mm. Using the thus-obtained adhesive film, a practical
performance evaluation was carried out according io the foregoing method.
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Conparative Exanple 5 A surface protecting adhesive filmfor a
sem conductor water was obtained in the sane manner as in except
that a quantity of a cross- |inking agent added was 0.03 mé’%(ﬁ%%pfp@ﬂ‘
adhesive force of this adhesive 35 filmwas 4.9 NN25 nm Using the
t hus- obt ai ned adhesive film a practical performance eval uati on was
carried out according to the foregoing nethod. 32 3 Cctober 2006 After
the grinding processi ng has been conpl eted, no breakage or crack was
det ect ed Hffet e wrifding moke siinde had\itleen doheleidbeabuaebidgn basrirenaeel ed
?\rl:lay’ n? goRtRA BRtthonvalee Ha@k%@@trﬂﬁép%a?fadgéénr;@'fm MRS Gl eWAFeHOYNd ON
e wafe n ue to Sive resi due was
obser ved £W§’§ rgoag&ta'?mahﬁaﬂn(}&mo ﬁ%ﬁqgiﬁgs Hwn?%ga(fedt"é‘f's e $e chi ps.
The resul Va4 SETAEH b ?W‘Erfamaémz dyeolfpan étdhwvaawﬁv@ V@ SAC R eTf ekt i
pr ot ect i ng8&dheshipe it inumbleoages @mi thendiat rombaafotchigas The @ebtiad aed i-n t he
same manngtovasini Tabblxanpl e 1 except that, in preparing the adhesive agent
coating sol uti on of Exanple 1, an acrylic acid al kyl ester copolymer
adj ust ed % ar%tl ve Preparation Exanmple 1 of an Acrylic Acid alkyl
Ester Cop ?Vﬁ%r *§TBK Fnstead of an acrylic acid al kyl ester copol yner
produced i n Prépa¥addgeorreesting eadhesivealfilmcioy| & cséuicdndbdiyt viEsserwdSopol yner,
an 15laddedaipeanni thy idmes endfnnaasas2(h ERbGbBle Padicept %ﬁu%ﬂt;jréb/arﬂ]f

cross- |Iné<drﬂagnv%93&ént aslaiag ‘é@ﬁjtgnzéf‘ﬁ Fﬁe Hafér{% ik h%ct h' p S% %St he

adhesi ve was.. Elegnm ‘S g & ce of

N/ 25 nmm %a% he this-" obt 3 W{S Y H‘é%si"\?@‘”? i5APse ﬂr% f‘ﬁ‘c%"ylb‘ef‘F'Gr mance

eval uat i oH¥ tear PRAYNBLYAS eedinsiterp eoan Rerviiomeigoslhy emthorpolviigrer t he

gri ndi ng prdeessiniityepamtivedxazplconplaatadyiaval kg Buér 0bpdiPmuafaars were

f oundior odrizd duantifietnefsds v sNBY efeﬁght el tﬁ%hﬂp@fgé'c\‘@ssf fiAm&?g feen

peel ed a ) b, tio esi ve residue was tind on the
waf er surf ader ? Sht & A ?%éjnﬁ' ug"%é""s EhE% TG S0Py 8T VARPAdat er was

obser ved |'h agég/s%? f&Wl %f WF‘ rﬁi‘r‘?ﬁé’?’abfélﬁ'bt}'aér? BtIWa5t wtal Yeimbdhe dhuchi ps. The
results a?béaighd)mhenw?abﬂne 8. pr26tiGdnparfatriavee Exaaptidn7 wAs seirflasecqar ot ect i ng

adhesi ve ddcbraidgio anhs abiegniueledtiod\al Sler\as gr@tm:ﬁé N6cd i Ras AHPenMENNET aS
In Bmlc%nap,memam@tom o GERGF L5 B0ES! V5, AT Gl sl ut or

ratlon

of = Exanpl oduce
Acrylic ﬁg‘d’ thk eég’teef{']'tgﬁél il p\?ﬁ?dnB‘f’ahd%d“"*Em'”a“O" dus to an

adhesive remdue was found on the wafer surface, but contamination due to
penetration of grinding water was observed in 32% of chips in number based on
the total number of chips. The results are shown in Table 3.
25
Comparative Example 7
A surface protecting adhesive film for a8 semiconductor wafer was
obtained in the same manner as In Example 1 excep! that, in preparing the'
adhesive agent coating solution of Example 1, an emulsion produced in
30  Preparation Example 2 of an Acrylic Acid Alkyl Ester Copolymer was not added
and a quantify of a cross-linking agent added was 0.80 weight part. An
" adhesive force of this adhesive film was 4.7 N/25 mm. Using the thus-
obtained adhesive film, a practical performance evaluation was carried out
according to the foregoing method. After the grinding processing has been
35 completed, no breakage or crack was detected on the wafer back side. After
the adhesive fiim has been peeied away no contamination dug to an adhesive
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and a quantify of a cross-1linking agent added was 0.80 wei ght part. An
adhesive force of this adhesive filmwas 4.7 NN25 mm Usi ng%é‘h% t#bllﬁ?

obt ai ned adhesive film a practical performance eval uation %L PPed out
according to the foregoing nethod. After the grinding processing has been
35 conpl eted, no breakage or crack was detected on the wafer back side.
After the adhesive filmhas been peel ed away, no contam nation due to an
adhesive 33 -- - --------- -- 3 COct ober 2006 residue was found on the

waf er surfedeye was foort enmimavafen sduecd, dupeBetziabdih @fe to0fdntiaign W@t er was

observed brindRWite ks obler e 191S0:i0P; h%y tnfbtefil' bagl"Dfinflioflll PS. The
resul ts aPﬁ EQPWCH EB Ta’H’la re%'uit agoﬁ? ! atr‘,\z% la SUI’ ace pr Ot ecting
uct or

adhesive tilmfor sem con bt ained in the same manner as
in Exanple 1 except that, in preparing the adhesive agent coating solution
of Exabpl EomparaiiverkHaimde 8pr oduced in  Preparation Exanple 1 of an Acrylic
Acid Al kyl Estey soa@e&ymﬁedmg QQEEMC*Hml%rlgos%'cgJ?ztduPtgFtéﬁgt- @ emul si on

duced’ g A ter . Copol
pr o gggedb& Pr{e%pﬁ)r g&é QQmEX.%QP § %? of é}(’;m CW %gegé th?hwpnéegaré?ﬂerkc%rggugger

nane: DENK 5"@( f’é’f&‘ ‘%P%Hﬂﬁa&?'m'%'a %fy Ema@a 1.crentwdlsian Pryduasd % wei ght
parts of Br%WF@néxﬁhy@o1 ofrendisutiid Aciihlky!t Bstebtapoiyman wvadhesivsedagent

coat |U2@ Sﬂ)flﬁmtweof&ht partactiesi \eendiﬂbﬁepre?u&.m %n ad@@%\/rsnfumﬂié ey e?n 8 N.25
mm Usi ngatfyfc tlaus |

eval Uat i OA '?VQ%I“EI” A:P(m E%t&t?@aoggtgﬁ%r\(nﬁns éid% “"ﬂ%rPE %?) welug 1nt%¥§8gan eB\fufyer t he
gri ndi ng processi Ag o4 do)disik é:ikéﬁi‘ ‘L \F/é‘f“%?"b BRuIBFuIY MaNagase wer e
found br oEE?f““’Af Hé’r) RHES Aeiarsi et st 4| dig thale nb adre op eeineblutaiemsr foobtain

cont ani nath @dhdsiee tagean cadivas isvmtivesi dueadrasivbosnet an (kibeaamatre gw f ace,
but 205 copham Baly/es Aue tQnsmedﬂ%aamlgﬂoﬂ;m%'ngghm*é”%ﬁ{ Jegohigved 11

38% of ¢ ased on th er of chi résults are
shown in %F{eangg ﬁ{)ﬁl ST VRS Ifé'f"%e‘&q[”gb%cr“ 'ﬁ)%“’li')’(‘&n{ﬂ"%gc’l”%ﬁm 2
_ Exanpl e 3Kl & E&aﬂr‘rb?%"ss'gl hasTpgen spreieted F5 [ walPEToREN EY vEFeRET EVA ET
Base Fil nwdre found broken. After the adhesive film has been peeled away, no
contamination due fo an adhesive residus was found on the wafer surface, but
20 contamination due to penetration of grinding water was observed in 38% of

chips in number based on the total number of chips. The results are shown in
Table 3.

{Table 1 ]
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Storate Elastic Modulus (E') 5.0 x 109 6,1 x 109 5 0 x 109 5A r.

109 Pa !'"T hickness of Base Film50 75 50 50 15

with tan S is maximzed of copolyner (A

109 5.0 x

L TR ae ot

-10 -10 10 -39

I Tenperature at which tan s is maxi m zed of copol yner (13) 12 12 12 12 12

- ACC) Quantity of Copolyner (B) 50 80 20 50 50
;Quantity of Cross-linking Agent 2 0 0,5 5.0 2.D 2.0

[ Tabiaz]

35

' Added (Parts by Wight) * 2
(Added (Parts by

Wi ght) *-.3.Thi.ckness..of. . Adhesive. l.ayer. 15 20 35 15 15 Adhesive Force M
m) 7.8 10.1.4 95586 [BE e, PGinallt pExwbar b Exanphiul T BN sNul | Nul |
Null  Gri Mber of _waf eBES) Peel iBng Pr ciyepEy by bt al TIVd/PEECEPt abl e
Accept ablBrseilmert abl e Accept abl e Acceptablle” Machi he Cont ajii nati on
Gener at edStiRate EletiOdodabueED 0 [Paetotitfi @n ;0fs® 0] @ Q. 9 0 i di nsta,lé s %

. Cont am naffaon CGenerated RAti o Cr due to an} Adhesi vie 5ge:'!sflédu 0 fO0 D O
(Tabl e2] ‘BhlBsGBelRim 200§ Cenparfahy€ Conpar at i ve|Comnpa rative
Conpar at iy »Cenpar aSe Congar af e Gonpdtt |[Exaflle | Ekém | fe _21&xanpl e 3
Exam s Meﬁg@mp&&@,}n‘éh@,@m I'n 8 BEXagm I'e 7 BExanT e 8T dBax—+dm PET PET PET
PET PET IEa-EImBEdTQfE) E_Imé?({l Fi'lay*1 |Stanka By | dodubysl H ) X to, 5.0
X toy 5, Quy 109 5 S8 15 0% 10 s0 % 1 51@ 70580 ) 150" pe)

Thcl necr@ﬁwgaﬂgh% 0, PR 1501 5u .:)\_J 5056 Tenperaturg—at—whi-gh tan 8
i's maximgzed. ¢ of COR e\fr@r (A 15 10 -tOlZ- 10 1012 10 1012 10 1
)
i Quantity of Copolymer (B)
Addied (Parts by Weight) » 2 o0 80 20 50 50
Quantity of Cross-linking Agent
Added (Parts by Weight) * 3 8.0 0.5 5.0 2.0 2.0
Thickness of Adhesive Layer
) 15 20 5 15 15
Adhesive Force (N/25 mm) 7.8 10.1 4.9 55 3.8
:Breakage, Crack of Wafors in
:Grinding (Number of wafers) il Nl Bull Hul Null
Peeling Proparty by Deta
Machine bing Accepiable | Acceptable | Accsptable | Accepteble | Acceptable
Contarnination Gensrated Ratia
Cr dus to Panetration of 0 0 0 0 0
{Grinding Dust (%)
Contamination Generated Ratio
Cr dus to an Adhesive Raddue 0 0 0 0 0
(%)




| Tenperarure at which tans As mardm ced d copol yner (8) 12 12 12 12 12 58 -
12 "C Ate ,Qanny d Copolyner B) 5 120 50 50 50 20 _ Layﬁ ti mec%)8 Added
(Parts by Wight) + 2 on Copol ymer Quantity d Cross-1i nki mg e 2086

Added Pa sbyw +$ 2'0 2,0 2.0 12.5 0.05 0.5 2.0 2.0 Thi eknessdAdhesvelLayer
15 15 70 15 15 35 15 15 ACes;eFoceQ 25m5.4 3.3 1911 3,5 4.9 2.8 4.7 1.8
Breakage, Crack d alders in 3 Wafers 2 Waters 5 alders Ginding (Nunber of

wavers) Nu-d--(broken)y.Nul.l..Rlull Null. (broken Null (broken) t Peekng
Property |by Qe apvg i(§5° S¢p pougpargive Pfe'@@m dimbateAScept: @lhp&ﬁvbadlmﬁﬁEFbuhﬂé}@"e Accopt abk
Accept ablﬁmm cgptabt cpt“’%fg,'}‘ﬁ% sd | Bxmyrla fr) a7 | Beample §

BT o2 Flaal 035 |10PERE | (N nHin Dui

Gener ate W9 dug—to Pegnetratioh—of
(% Cont cmtmtadf:gms@preg@qqoec sRakd 0o Crpdug to hesiveg Resjdue 000 - 0 2.6
000 <®escription|of Tables 1] and 2 ”Liuz'tm :L:as’rai‘@d gi Bs Y1 ()rséblé el astic
modul us ?MET fehmesy of, the hask f-%l m B oM WTT ghesi r was
formed. "2l |ndicatéds An added Quanht | an5°acryI5?c acf'd al k59l ester

copol ynerTf:%;’E% g W on 10b wei ght parjts of lan acfylic jacid alkyl Jester
copolyrrer ¥ ndi’%ai es”UziﬁE;ué% tift y*f |a Wross=Wi ﬂki-ﬁﬂg agent pbased on
100 wei gq‘gmm@@r&h@l totat—ano ef—trhe—as "' —6—aci kyl ester

copol yrre @mﬁﬂffs).lzlo Il\_lg)U<TRI12AL APRLI MAEiLLI TY 36 3 Ocfober [2006
Accor di ngtit o the present ipventilo by uSing a sur f &ce prote,ti ?1g adhesi ve

filmforja sem condu¢tor wafer, |t I sTpossTple to adnene ctosgh¥-tio the
unevenes st Hma Blir f ace of gy, sdm gonducgor wzg@er a?Pd %r evenf&£RRLam nation

and brea@?ﬂiﬂgmﬂ’ﬁ%hﬁtﬁ penet r gt i on jof “gri ndi ng| wat er e waf prtw&nif ace even
In Quanity of Cross-Enlong Agsnt 2 B -
£dded (Parts by Weight) 3 0 &0 2 125 0.05 8.5 PAl 2.0
Thichness of Advesve Layer
- 15 15 K 15 15 K 15 %
; ’ ers LW g
(Grinding (Munber of wafare) | - tul {broken) Nl Pl fall ;braf:f Nl ?b‘rs;f:;;
Peeling Property by Detaging Acceptabl 10 Wafers N
Machine coptable | Acceptable {bad peoling) Acceptsble ¢ Acceptable | Acceptabls | Acceptable | Accaptable
:Contaminaticn Genaratad Ratio '
Cr dua to Penatration of 8 3% - 3 (] §
Grinding Dust (%) 2 ’ !
- IContamination Generatad Ratin
{L; ;l"ue to an Adhesva Resdua 0 0 - ¢ 2.8 ] 0 0

< Description of Tables 1 and 2 »
" 1: Indicates a storage elastic modulus and thickness of the base film
on which an adhesive layer was formed.

[#3]

* 2: Indicates an added quantity of an acrylic acid' alkyl ester copolymer
{B) based on 100 weight parts of an acrylic acid alkyl ester copolymer (A).
* 3: Indicates a quantity of a cross-linking agent based on 100 weight
parts of total amount of the acrylic acid alkyl ester copolymers (A) and (B),
10 ' - .
INDUSTRIAL APPLICABILITY
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5 the of the surface of a sem conductor wafer into which grinding water can
easily enter and even under grinding conditions. Further, (?@:P 00 dhesi ve
force can be carried out at the time of peeling, thereby ac & ﬁ%
excellent contam nation resistance w thout wafer breakage and
deteriorating peeling. we ri-:ca -!"ay, and wi thout contam nating the wafer
due to any adhesive residue 10 left on the wafer surface after peeling. 3~
3 Cctober 2006 CLAIMS 1. A surface protecting adhesive filmfor a

sem conduct or Ag&Peling owhicpraserddhesiven)| ayebsing hosomabOHaNR1SY N face of

a base fhlimgsiwheameifor & RemacdhiRsicMe JAYE %OHJE's'ibﬁé’sto Jagﬁeweél??éir Rapt s of an

acr ylic agh4,- al kyl e LR0L Y (A avin func capabl e
reactin aocﬁ)ss & Jr%m O%Pu%l nget" e‘?rﬁt’%ﬁte“"(“\ﬂdﬁ""ﬁ ° range

of from - g%t to §€:‘e e tﬁkﬁe@ﬁ”?ag“ 8f8f'“5'"ay’r‘ﬁdﬁi en Vi swetdrasitfiace teyenfin t he
copol yirer the(A)« Ptk suifeeiof & semick® dwueioguafgrantoswhien LHAdngi wkter Bafts of

an acryl i easigi dtaf kyh mennmpﬂzmcﬁ%mbﬂy' nlgurgxefru'acéﬂnggualadhgsrn 0alp

capabl e of {eactl @gc erature (Th) in a
range of or b QM‘IE@ ot Glt QRe 1 6:%[9% t%?{egy 5'1“"5" 6‘:3 lan

" vi scoel astl CI ty 6'? ﬁesr t%’ﬂ)%ﬁ B‘)’afai' sPrrakem 2ed, daﬁdwfatm ®sslinei ght

part to 18%Wei ght Fﬁ’d‘rt“'é’“%‘l’* gonteminsdinki thii wafeagientto(4dy hanéshgs roWddey IMor e
crossi¢i nlleﬁmreﬂ“isfwnfet porfiads gftaUps:ling. @ nol ecul e based on 100 wei ght parts
of total anmount of the copolyners-(A) and (B), wherein the thickness of

t he adhesive layer is from5 mto 50 pm 2. The surface protecting adhesive
filmfor the sem conductor wafer according to claim1, wherein a storage
elastic nodule (E') at 25C of at |least one layer of a base filmis from1
x 108 to 1 x 1010 Pa and thickness of the base filmis from10 mto 120
pm 3. A protecting nethod for a sem conductor wafer conprising the steps
of : applying a surface protecting adhesive filmfor the sem conductor
wafer on a circuit-form ng surface of the sem conductor wafer via an
adhesive layer thereof; grinding a non-circuit-forned surface of the

sem conduct or waf er; and peel i ng away the surface protecting adhesive film
for the
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sem conductor wafer, wherein the surface protecting adhesive filmfor the

sem conduct or wafer according to claim1 or 2 is wused in t_,)t@cug)brelgﬁo%%ti ng
nmet hod for the sem conductor wafer. 38

CLAIMS

1. A surface protecting adhesive film for a semiconductor
wafer in which an adhesive layer is formed on one surface of a
base film, wherein the adhesive layer comprises 100 weight
parts of an acrylic acid alkyl ester copolymer (A) having a
functional group capable of reacting with a cross-linking
agent and a temperature (Ta) iﬁ a range of from -50°C to 5°C
at which tan 8§ of a dynamic viscoelasticity of the copolymer
(A) is maximized, from 10 weight parts to 100 welight parts of
an acrylic acid alkyl ester copolymer (B) having a functional
group capable of reacting with a cross-linking agent and a
temperature (Tb) in a range of from more than 5°C to 50°C at
which tan 8 of a dynamic viscoelasticity of the copolymer (B)
is maximized, and from 0.1 weight part.to 10 weight parts of a
cross-linking agent (C) having two or more cross—-1inkable
functional groups in a molecule based on 100 weight parts of .

total amount of the copolymers (A) and {B), wherein the

thickness of the adhesive laver is from 5 pm to 50 upm.

2. The surface protecting adhesive film for the
semiconductor wafer according to claim 1, wherein a storage
elastic module (E’}) at 25°C of at least one layer of a base

film is from 1 x 10° to 1 x 10 Pa and thickness of the base

film is from 10 um to 120 pm.

3. A protecting method for a semiconductor wafer comprising

the steps of: applying a surface protecting adhesive film for

the semiconductor wafer on a circuit-forming surface of the

semiconductor wafer via an adhesive layer thereof; grinding a
non-circuit-formed surface of the semiconductor wafer; and
peeling away the surface protecting adhesive film for the
semiconductor wafer, wherein the surface protecting adhesive
film for the semiconductor wafer according to claim 1 or 2 is

used in the protecting method for the semiconductor wafer.
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