SURFACE PROTECTI NG FI LM FOR SEM CONDUCTOR WAFER AND
METHOD OF PROTECTI NG SEM CONDUCTOR WAFER USI NG THE
SAME TECHNI CAL FI ELD The present invention relates to
a surface protecting filmfor a sem conductor wafer,
a met hod of producing the protecting filmand a nethod
of protecting a sem conductor wafer using the
protecting film More particularly, the invention
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are useful in preventing the breakage of a _
sem conductor wafer and can enhance the productivity

in processing a non-gm ik surface of the
sem conductor wafer duri nglbéggzngﬁger grinding the
NON-THk fbdent IMEARM RitidPtla QliriEprofRiE ARFKE LOemiconductor

waf er. BACKGROUND ART A step of processing a
wafeéfeRl amuhiC oprprdfiichly GRITPFdteShg it IRdOh hatibhasdl Pebtécting a
surface protecting adhesive filmfor a sem conductor
semivahductbrowafec usiaglitie protevticlg ikm f adere paftictlaely, the invention relates
sem conductor wafer, a step of processing a
to asorface pomtedting ditndat & serhimoedwitort Wafer ardracoettiod tod producing the
wafer, a step of peeling off the surface protecting
protelingdilnantlia method of pectecling @ semivonductataraier using theppwtecting
. dicing for dividing and cutting the sem conductor
film yhjchy are ysefy!dn pegvepting B Braagage of Boyrmisendugtor yyaferad can
em conductor. chip to a | ead frane, a, ste

f
enhfia . PROGGRIY! Ty PIEoSNg o BndUBIBPICrEt Shitace of the
semigBRU et ife B, 4% o BrisB LB oy SRl Rt lSutaos Bt the

sem&gﬁa&qwﬁ%pr wafer, an adhesive filmcoated with an
adhésive T'ayer on one surface of a resin filmis the

main stream However, with the recent wafer thinning
technol ogy, there has been proposed a process to

support a sem condugarkBRAINDWREN adhesive film
wi t hout peeling the t adhesive filmeven in grinding

andARtEIL eSErbBgssigl SerBicbRdlidtor VAR orfiptided GEstep df eninating a
sem conduct or wafer fromthe viewpoi nts of prevention
surfagie froealeg edidsiveeiindond wetrdconductor wafer to a circuit-formed surface
of the semiconductor wafer, a step of processing a non-circuit-formed surface of the
semiconductor wafer, a step of peeling off the surface protecting adhesive film for thé
semiconductor wafer, a step of dicing for dividing and cutting the semiconductor wafer,
a step of die bonding for bonding the divided semiconductor chip to a lead frame, then
a step of molding for sealing the semiconductor chip with a resin for protecting the

outer portion, and the like.
As a bonventional surface protecting film for a semiconductor wafer, an
adhesive film coated with an adhesive layer on one surface of a resin film is the main

stream. However, with the recent wafer thinning technology, there has been proposed

a process to support a semiconductor wafer by an adhesive film without peeling the



waf ers and the |ike (JP2001-372232A

andJP2002- 012344A). Furthernore, even in a heating

process, there has been proposed a process w thout

peeling an adhesive film (JP2002-075942A). Furt her,

in late years, an in-line system has been proposed by

i nstrunent makers, which is to -carry out a step of

rinding a back surface of a wafer, a step of
adh%‘é'l"%af&'i"n@"ﬁ"h@ gHnding asd pidcRgsing o nomrcirtuit-fnehed susface of the

the processed wafer to a dicing

step, of nountin X
sen??oéﬁgctgﬁ walprJfomy, the vigwppints,gf we@iqnaﬁ@rg@gqmeof. semiconductor
warb e o RS 0B SRl BB A Fifeinbi, o0en n o
- heaﬁﬁg‘gﬁcﬁsgs, g%&'gm\%gfebéa%;x p%gégsrg z? ?)P%%Es%;vitﬁglﬁt%&ﬁrqiga adhesive film
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instr:ithﬁzni giaﬂ&*s[‘ @hich isto> &I OGSk L f gEhcﬂnQ anfagg %ﬂﬁéé{;ébgfug Wafer, a

emand, and a chip having a nes rom

step20f peleasind Qe RMERE SofabARdIRG Sforh SRBT WERr, a AXERT &F RPuting the
it has been required to propose a surface protecting .

processed Wafler fo a KO- adie Cirdl a WRIpEST PR bR 20fpk s dHicdistrument.
tenperature process in a state that the surface of a

Howseen prabttnes ranadhesiveilpr fot theise theniingpretestartgive beevigivinted
t he thus-thinned sem conductor wafer, and a nethod of
- out, fprop@ailepreakagei ofon semicondusibe waiesj bad t kandlipg aifectviafeg, bad
film [Patent Docunent 1] JP2001-372232A [ Patent :
cutling, of felppep pad peefing of Z3trpe andihe fike Dorallyesaussll by the elastic
JP2002- 075942A DI SCLOSURE OF THE | NVENTI ON Under
modyiys oba base MAlMahces, an ai m of the enbodi nents of the -
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semi%ncﬁfcﬁre\ﬁéfépQ:aﬁabcignchfcfPl'@edHfbhO{enYi?efra%reuB}or&%ss in a state that the
surface of a semiconductor wafer is protected without damaging even the thus-thinned
semiconductor wafer, and a method of protecting a éemiconductor wafer using the
protecting film.
| [Patent Document 1] JP2001-372232A
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‘ DISCLOSURE OF THE INVENTION

: Under these circumstances, an aim of the embodiments of the present invention is to
providea ‘
surface protectihg fim for a semiconductor wafer capable of preventing a

semiconductor wafer from breaking even when a thickness of a semiconductor wafer is
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the protecting film The inventors have conducted an
extensive study and, as a result, have found that a
surface protecting filmfor a sem conductor wafer
using a film conprising a |ayer (A) having a storage
el astic nmodulus of from1 x 107 Pa to 1 x 109 Pa at
the tenperature range of 20C to 180C as a base film
coul d solve the above object. Thus, the disclosed has
thippash i agewtasd 200 runa dnid & heatedclo, ndthess than A0OYE dadmathod of
surface protecting adhesive filmfor a sem conductor o
Profiyrioe e pprtedingdiim anssa nethad lohpratecting adamitonductbayefer using
thforgsg on one surface of the base film wherein the
PG CHRY W onpri ses a | ayer -(A) having a storage
el asty C f from1 107 Pa to,1 x 109 Pa at a
te rrrﬁeljl]real{1 %g}& '#Jazlﬁ %cemd:lajf; tefm 70 ﬁ%gﬁ'ﬂfdfetsg‘%i goEaspieslise the
Y s a.storage el astic nodulus of at
na¥ R ok B SLesa” pforeifie” Hin ToE S phnioRnEusor avaionsiag a fim
: ' l.ayer c fu funcy S
corifidily 2 kel Th) helind 4135168 BE s b ha e &1 x 10
Pa @ #id fin fgRNGRUsS 05 a8x even at
a tenperﬁ;thﬁlru géeﬁr&%bout %bo\é?é@rt%? agéffsl%@ﬁp Lé?‘%!% Sgrve the above
objecti Tralk) g discloded PEOb&HIoRGlepdhesi ve filmfora
sem conductor wafer to a circuit=fornmed surface of the
seni |6 afficky 8dpREt, Waleas protidéd H&IHERS Brotedfiige” Peel ing of f
the protecting adhesive filmfor a sem conductor
adhggive filrh rforratémnicdmduﬂdr-\f:aremdnﬁ)ﬁém?% bake R NRIRY an adhesive

(hereinafter referred to as a surface), no

layeg iorpetinTeisoriacen the®ass ithAgReréh iHefbBsS AR GRBAE LAyer (A)
waf er due to adhesive residue and the |ike does nog
havifigeq, storagg elestic moguhisaef Gomet ixvtd’| Ry 6o 1i s 18° Paratf # tereserature
embodi ment _from the viewoints of proper cushion
'ransﬂﬁﬁfopfdéqrf‘izgsc%ag(iﬁé like. In asecond aspect, there is

provi ded mefhod of producing a surface protecting
bdnda e e #“Pawega@émaéaﬁemrelaﬁwnMumﬁ atieast 1 x 10° Pa

ising a step of irradiating at |east one

bove,. conpri Sj
at 19020 30d isrthigknes s TP HHTM 90T S1ecshesdiedepeacandulnclyestiomas
: f .na _an,adhesive | ayer on one rface of
an FHELEE eent (ISP SRR iR nclibps B Tadliaahs sopendaer waer,
f i sem ctar e .
for %(g@%‘%%ﬁg %tp# %ni@ré{ﬁg%%&a%%ﬁ?ﬂ(g’ ,ﬁgte{ \%gtfi@[] Pﬁegc‘@( laminating a
prot@étﬂb%ﬂe@ﬂe film for-a semiconductor wafer to a circuit-formed surface of the

| ‘semiconductor wafer. Furthermore, after peelihg off the protecting adhesive film for a

semiconductor wafer from the circuit-formed surface of the wafer (hereinafter referred

to as a surface), no contamination on the surface of the semiconductor wafer due to

. adhesive residue and the like does not occur. Further, such an adhesive layer is a

preferred embodiment from the viewpoints of proper cushion properties and the like.

~In-a second-aspect, there is provided a method of producing a surface protecting
adhesive film for a semiconductor wafer as defined above, comprising a step of

irradiating at least one layer of a base film with an electromagnetic wave and a step of

forming an adhesive layer on one surface of the base film.




adhesive filmfor a sem conductor wafer as defined
above to a circuit-formed surface of the
sem conduct or wafer via an adhesive | ayer, a second
step of grinding a non-circuit- formed surface of the
sem conductor wafer and a third step of processing the
non- circuit-fornmed surface of the sem conductor wafer
after grinding. BEST MODE FOR CARRYI NG QUT THE
| NVENT B asteet, PeRseproviisLmbiedotfirbtbetii§ adescri bed in
nore detail below The surface protecting filmfor a
senicandusieru wakr apmprising a Hiestpstepenf taminating othe $uatacenprotecting
adhesi ve | ayer forned on one surface of the base film
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the filmbecones tacky or the Iike in some cases. \Wen
the storage elastic nodulus exceeds | x 109 Pa, there

def TN ' '
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much, . nmeking cutting propertie . .

meki Tig: presentanvdritio viibBe dBEHIDRE in RIS deRilbicRe ti es

inferior; making handling of wafers by a robot into a

vaf éfhe prtacegsotegtigpfilar Rk dssehhibbndudhdr vsredr bhe grédeht ifvention

sone cases. As the, layer (A) is partly cross-linked,
hastaneadhasivier lageri formed onatnel sfact ithe BYs& fith cofiphising at least one

preferably not |less than 80%is preferable fromthe

layer gt the layer ¢ davingm steragetelastickyod@ue of fromhi gHO” Pa to 1 x 10° Pa

tenperature. As a mefhod of formng the layer (A), for
anddorediraferably freas L x 0] Rare sixnt0°Pa et a tergperaius range of from 20°C
to 1H§ﬁgl us of less than 1 x 107 Pa at 180C is
factured by extrusion .nolding or the |ike and

t hen, the . .storage el astic dul us can be in the range
of WO 18 Slofil fadic mgaulus of besedimds lessdhaod ot IePa at the
rom 20C.to 180C an iyradiation wth an
abofd AelfipSladrk g, iste 36 welicis o, i hentin besompe softened too
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modeisf @&8eds 1 x 10° Pa, there are defects in that the film becomes hardened too -

tuch, making cutting properties of the fitm inferior, making grindability bad, making

‘cushion properties inferior, making handling of wafers by a robot into a wafer

processing apparatus difficult and the'like in some cases.

As the layer (A) is partly cross-linked, the ge! fraction of not less than 70% and

~more preferably not less than 80% is preferable from the fact that the film is not tacky

“even in high temperature.

As a method of forming the layer (A), for example, the base film having a

storage elastic modulus of less than 1 x 107 Pa at 180°C is manufactured by extrusion

. molding or the like and then the storage elastic modulus can be in the range of ffom 1x



t hereof. Furthernore, the base filmis manufactured
and then the protecting filmcan be manufactured by
an irradiation with an electromagnetic wave or a
plasma treatment on the protecting filmhaving an
adhesive layer fornmed on one surface of the base film
When the base filmconprises two or nore |ayers, the
storage elastic nodulus is in the range of from1l x 1
o) Pi\ to 1. x 109 Pa at a tenperature range of from20C
1017 13dx Y Paat 2 iemaeature faige R EamelEtte GeRYA i an iradiation
iaye ger a gl a%tma treatment on the filmafter a film
WIth any eEFITRREINelicg WaKR 9 R nRIREMP aieatmeBt opothg film. m Aftgrcthat, a
L S:NOt subj ected t he , irradiation wth gn
prolgtafS bt Fanbactie A 1M 5 adlebe d8vpr on one surtace
a [ i fiLlmcan.be
theldeh e FRRnEmat, SR en PR IE mor By RE A S I I BORRRG i can
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the prevention of breakage o wa in processing a
on hRGkoRdAEMA havihg arl adifesive! I8Y & BRI&I s oL GEdcedt the pase film.

appropriate thickness depending on step difference in
Wheh therbdszy filmsoairplises tvRxorsinerCRyérs, Bierftora & clakislRvdand is in the

the like. The thickness of the base filmis
range of &orall /16" rRaiocabo 10° P4 apmid¢rap&ature ngélv fofZ0°C to 180°C by
thickness is too thin, the strength of the film
an reagligtipn jwithyera Rleptsemagnibticheaveadihe silaseef fréatmeanondhbe film after a
sufficiently follow the projection on the wafer
filmgig pradecady @nd e dinds ndprainatedsier 4 ifith evhictaithost ewbjeded to the
j ection and, accordingly, a dinple occurs on

‘"a‘g'igﬁc_"bg’itﬁ YuPlPakmagnalifevasr Bradiadipn sdhe Rifsly treatpest. In this

- matieh Sl Sy Sl R R Rness 1o oo hicker, 1
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preferitfle &5sAS RNt Sfate fﬁfbkﬁ%%‘é/ HENS Pﬁgtrﬁér{ sétgg g’ﬁ%@ce(ig the wafer

copol yner, an et hyl ene-al acry

surfab yéxigesePof i Bledtréfestan@ iRORkeal BB hickABss of the base film is
et hyl ene-a-olefin 5 copolyner, a propyl ene-a-olefin

prefecity frorraboat Oiyo P Iementias thd tidkinkss isRBb WA BE strength of
such as pol yet hyl eneterephthal ate and the 1i ke,

the (filiny #salbiis eleakematemand uthet hdhkesivey fitm  ¢a@S hos safidichbe follow the
: like. The layer (A) can be obtained by an irradiation
projgctian ®n the wafer surface thereby causing an insufficient adhesion to the
projection and, accordingly, a dimple occurs on the back surface of the wafer
corresponding to the projection in grinding the back surféce of the wafer in some
cases. When the thickness is too thicker, it becomes difficult to manufacture an
‘adhesive film and productivity is affected, thus increasing a production cost in some
-casés.
As a resin forming the layer (A), there can be exemplified, for example,

polyoleﬁn such as polyethylene, an ethylene-vinyl acetate copolymer, an ethylene-alkyl

acrylate copolymer (an alkyl group having 1 to 4 carbon atoms), an ethylene-a-olefin



el ectromagneti c wave or a plasma treatnent on the film
formed by the cast film formng, inflation film
formng or the |ike of these resins. The

el ectromagneti ¢ wave refers to ganmma rays, X-rays,
ultraviolet rays, electron beans and the |ike.

Exanpl es of irradiation equi pnents include Area Beam
Type El ectron Beam Processi ng System EBC- 300- 60 or

contFeos SRR el A B RERT e Botvester
suchiSs pOEn RN PhGHHQTARE R MOSRARERS, SHSLERY FRLR uoe
resifl§ CANE R IR, VThbagSet JA) paaﬂpgé:o%{%é@b&%yegmgo 5 IcR9with an

on the filmthickneSs or the esire

eleqiontRpess walb Corag Cehmhat ir€tméat bAdRel AmPIGhREaBY) ¥hd Qast film
| ess than 50 kV. It is preferable that an exposure

- fornaing dinfilziop ffit Eorinjngser thé tikel ofibped flisi@. on physi cal
properties of the film desired to be obtained. The
expoher eledivgeagretiprefer ableys fto @unbha ks, t Xira) Oultc&iolet rays,
When the base filmis nmade of two or nore |ayers, a
eleqgtionrhaagmshand hei likat dexamples of keadiaiparequitinands prchider AglyBeam
not to be irradiated wth an el ectromagneti c wave.
Tyrediestondeany Rrsessing aystam EB(:BORIEO 96 E361280: 1005 Seanning Type
ol yet hyl ene, an ethyl epne-vinyl acetate copolynmer, an
Eleglian Peaih.FipRape ngcPyREnCER S0y Hanuesiires) iy NH) Giggporation and

the [R50 Bleston el PabesShS @SR copol yror - a
| ajfp i .pol h . .
Pol JRURE e RFAANh, bRt o Bl Rk R pfrpdn votage i
ik i m.d t .
o, S e ) e BBy, s o
proddsSENatRe abddibthfort (yiRigR iﬁ ?P%g%% .r{btf!égsr[ﬁaﬁ?bw It fsrﬁgerable

m xed resins thereof..” T esive agent tormng t

thatagh@glovgrel RYE s HopbMf sslbEtead @R pBREHE 6 pAicA PRESINSS of the film
filmfor the sem conductor wafer according to the

desipedtoctid obitaivent Tionersaiues abde/is prefelaphyf fdih DG, 1831080 kGy.
adhesi ve agent under tenperature conditions for
heatWhep thedasé fipe is madd wf tes onabes layée) adianp lbe, laminated with
at a tenperature of about 120C, after the first step

the lgiyer hiinarefergbly net {5 be stadiatgd aith @i alectfonagnitic waave. Concrete
sem conductor wafer to a circuit- formed surface of

examplesstbaiesh inglideopolyrietn sughsi palyathyigne, arasthiviene-vinyl acetate
t her eof incl ude an ‘ _

copolymer, an ethylene-alkyl acrylate copolymer (an alkyl group having 1 to 4 carbon

atoms), an ethylene-o-olefin copolymer, a propylene-a-clefin copolymer, a
polypropylene and the like, polyester such as polyethyleneterephthalate,
polyethytenenaphthalate and the like, polyimide, polyetheretherketone, polyether
sulfone, p.olyethylene, polypropylene, urethane, liquid crystal and resin films molded
from mixed resins thereof. '

The adhesive agent forming the adhesive layer of the surface protecting
adhesive film for the semiconductor wafer according to the present invention preferably

- fully functions as an adhesive agent under temperature conditions for heating the



the gifige

acrylic adhesive agent, a silicon adhesive agent and
the like. The thickness of the adhesive layer is

preferably from3 pmto 300 pm It is preferable that
the adhesive |ayer does not cause any contam nation
due to adhesive residue and the |ike on the surface
of the sem conductor wafer after peeling off the

protecting adhesive filmfor the sem conductor wafer

e Ci iI.L-for urface of. the o
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stef of AR pRigARG AERESTY AT Ko S @Rbnotor water o a cirout
forfBRSLINER SiURE lSeARAIndUEBH Nardt ngee?ﬁb&ﬁa eka?ﬁ;hl@@ﬂ r4& include an
rays or the like at a high density I'est the adhesive
acr§lid 8dtsiveDeydnCs @aR6H ddABsiVRI Glaehh ARV BE Akéleahk NBickness of the
process after lam nating a protecting adhesive film
adHesivedapa s peafdiablyolfomed g@m o030 am. Cit i€ prdierbblenigt the adhesive
surface of the sem conductor wafer and contam nation
layemdadsendd inafise enp fcontameénatiom don thuadiersiveafesiduband the like on the
i ncreased. Furthernore, it is preferable that a bad
surfase|of the searicondigtoaaraéeri after pesiinguelt the mroteclingcadhegive fitrg for the
the increase in the adhesive strength during heating
sergigendugias vafen away deane dhe wirevit-tasiad tSupiase of the wafer (hereinafter
erature_of not |less than 150C after attaching the

te
refesrest io@siaRyr8@Rksi ve filmfor the semiconductor wafer
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prob&gs Qﬁéi%ﬁﬁ%_tihélé%roﬁ@ﬁh&gao‘h@%vé PR 39 A%emiconductor wafer to the

characteristics, a nmethod using an acrylic adhesive

| CircR9emadSsLereaTF td SsmicaMRIESHVRTENEd bahhinatort B MRSsi¥ace of

using an acrylic adhesive agent which is an enul sion
thepemjcomduetat wafer bednpabysey. ROthedhoieN [ iLplefeabis akdtyd bad peeling
acid al kyl ester nmonomer unit, a nmononer unit having
anchafy adhésiveatesglueufp caipadsiue dok to dhe inangasel inhtha adhesive strength
cross-linking agent and a 7 difunctional nononer unit
during kegsdiog faven avisorheattregisscundes|opnditions aba ngmperablratdf ot less
or _an enul sion containing a cross-|inking agent

'thaﬂ AP ig afteioatinchingrtbe igtectingradhegive dive fomthg sermtangycier wafer to

for increasing a cohesive force or adjusting an .
a,fq;@egts,ug%@@ iof the, semiconductor wafer. "To this &ffect, it is preferable

that the adhesive layer has a storage elastic modulus of at least 1 x 10° Pa at 150°C.

- The storage elastic modulus is good as high as possible. However, its upper limit is

usually about 1 x 10° Pa.

As a method of forming the adhesive layer having the foregoing

_ characteristics, a method using an acrylic adhesive agent is exemplified. The adhesive

layer is formed by using an acrylic adhesive agent which is an emulsion polymerization

copolymer containing a (meth)acrylic acid alkyl ester monomer unit, a monomer unit

having a functional group capable of reacting with a cross-linking agent and a



using the acrylic adhesive agent in the preparation of
a solution, the acrylic adhesive agent is separated
froman emul si on prepared by enul sion polynerization
through desalting or the like, re-dissolved in a
solvent or the like, and used. The acrylic adhesive
agent has quite a high nolecular weight, and is, in
many cases, |less dissolved or not dissolved in a

. . d i R Vi f th L1, it
ot B Y 0B D 8t
emglgl’bm htding 'Ejl:r%‘sg-gnlﬁlﬁg ?Hgn{phﬁrg{] o bP ?m?& rfMIJIdt{?H%lr%’oupS in a

hesi ve agent use res I nventi on,

- moledile 16r in€reBSAG 'af dohsivé firc8 SRABLSENEN 8GHesiVeC sRENRST ¥case of

agent prepared by coploynerrizing of nonomer mxture
usivthehadyiz adhedhe)ddett RCIHE Froldraties bf b, solutidh! thaCidHlicCadhesive
acid alkyl ester or a mxture thereof as a main
agemb lio separgtee fromain emulsibe preghréd byl sauRBNapdIBAGIRItion through
(A)) and containing a conononer having a functional
desghivg porcthealifes refdigselveti inga \siolvent or dhedike) andiusgd.agEing .acrylic
As for the nononer %A), there can be exenplified, for
adhegiyapagent diasageie jac highi molegulay| weightramst i imethag regses, less
. a?i d alggll .ester containing_an al kyl group having from
dissphieg orypot dissalvedaingansolvent s Zhareforge e vigl of thefcest agl wal, it is

e (IR e B S FRlebramui .
ecifica
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preferabloy i r? t he ?ange (gfrfror% 10 We?g téi)sg}oat%oa ggrgmer ()

andwedogbdinifig Ras@domsmémBaviey al fuaBIIHA gRduPbhpdite of reacting with a
mononers as raw materials of the adhesive agent. More
crogsrlekiangadgent. it is in the range of from 85 weight %to
95 weight % By specifying the anbunt used as the
nmondysger the) monemeniél), therearegehe exgraplified foc exdrapla) agacrylic acid
from10 weight %to 98.9 weight % preferably 8 from
alkybsstge Py Rtmehaeylibagidiafityl estentonthisingnan hikucgrolp baviog drom 1 to
al kgr:]Taester nmononmer unit (A) can be prepared. As for

12 exoOnBioithess) arecgencigivt leéermshionas admeth)aeylinacidrajkyl ester).
ftheb f unc%i on?l . . .
Preferable is a (meth)acrylic acid alkyl ester containing an alkyl group having from 1 to

8 carbon atoms. Specifically, there can be exemplified; for example, methyl acrylate,

~methyl methacrylate, ethyl’ acrylate, ethyl methacrylate, butyl acrylate, butyl

‘methacrylate, 2-ethylthexyl acrylate or the like. These may be used either singly orin a

mixture of two or more. Usually, the amount used of the monomer (A) is preferably in
the range of from 10 weight % to 98.9 weight % based on the total amount of all the
monomers as raw materials of the adhesive agent. More preferably, it is in the range of
from 85 weight % to 95 weight %. By specifying the amount used as the monomer (A)

in such a range, a polymer containing from 10 weight % to 98.9 Weight %, preferably



group capable of reacting wth a cross-I|inking agent,
there can be exenplified, for exanple, acrylic acid,
nmet hacrylic acid, itaconia acid, nesaconic acid,
citraconic acid, fumaric acid, maleic acid, itaconic
aci d nonoal kyl ester, nesaconic acid nonoal kyl ester,
citraconic acid nonoal kyl ester, fumaric acid
nonoal kyl ester, maleic acid nonoal kyl ester,

il a“%i%;?f? iy P8 i Pa & O meeelladhy Rloastarengnmen it (4

ﬁ%ﬁ , et hacr yl am de, tertiary-butyl am noet hyl
Caacr r@?ée tertiary-butyl am noet hyl nethacryl ate and

he |ike, i i v | .
it SO SG el AL s ccion
gros kagabié alf Geadtfiigy Witz @rfoss Wﬁkfh@?g\élnﬁh%gﬁeeén 'bg exehiifified, for

One of these may be copol yneriz

examplaTeicrylio facidMnathadiiceadid GtaRBhic R, %é&@@ﬁb%@ﬁr k&&Eonic acid,
therewith. Generally, it is preferable that th

furaenic acidy sealeiasadid) eitzwonienadid (FIndafil Retek, hﬁ‘aeééﬂﬂ)ﬁtd 86! monoalkyl

roup capable of reacting with a cross-Iinking agent

esfeg mﬁfamleicr%m@;enomoﬁkyd)mslenAHungbm Yadidd rMéhoayi @lsterYmaleic acid
based on the total anmpunt of all the nononmers as raw

mapgalkyl gpler.oglyeidd acidates iglsidyh emethadvpiate, (2-bydroxetig! acrylate, 2-

is in the range of from1l weight%to 10 weight

“Vgi"“ﬁ{f]%' PrbasIa)%e r agidemitly. t eetbaervlemideal tentipty-tiugylaminoethyl
2o (BB BBl Doyt Aeche i BEvermbi are acryic aci,

e, 88k, g1 REVBIV RenlEC apbrolelnf soherdate. dongemice,
SR S R, A"t el e ?Fg’aﬂvwar%m gith the. main

sem conduct or V\ﬁ er an

mdndficRadd fieb Bp%cﬁ‘? %@r@%f %%3%&?mngréne e Pdwi A Cgeg?rally. it is

sem conduct or wa circ Sur :
praférabRe iiat QRS Wnh@lint JARH s tHd nicho e‘?f tﬁe%lﬂl%nal group

t he adhesive strength or the pee |ng rope

capetldotireacting Witk zeéroslMiénd Qi SRS irf@k rAngd Bﬁﬁ‘orh"in\%!ﬁﬁt % to 40
met hod of a particulate bulk for maintaining a

- weighh 86 ibasefl oo theofotslhamenmt| fi QN tiRARIdrRhRPs abNra@l ARterials of the

that the enul sion particles have a storage el astic
adhastel agerdf Mote prederable arhaumt fis sin 106 ritageuatizom 1 weight % to 10
erature conditions of from 150C to 200C, it is

'We'ﬁhglr)’t'e r Eiise thet Rolymesr havingthe strastural wkit (3) witht pmiotimately the same

mai ntain a cohesive force by copol ynerizing the
corgpgsiRn aothel mmﬂwn(pepltlomn &e préraradnomer to be

copoMémsrl ze I'l, there can be
reover, 1n order that the adhesive layer fully functions as an adhesive agent

even under temperature conditions at a step of processing a back surface of the

‘semiconductor wafer and at a step of heating after laminating the protecting adhesive

ﬂ!m for the semiconductor wafer to the circuit-formed surface of ‘the semiconductor

wafer, it is preferable to adjust the adhesive strength or the peeling property. AS a

method, it is preferable to consider a cross-linking method of a particulate bulk for

maintaining a cohesive force of the emulsion particles.

In order that the emulsion particles have a storage elastic modulus of not less



exenplified, for exanple, allyl nethacrylate, ally)
acryl ate, divinyl benzene, vinyl nethacrylate, vinyl
acrylate or, for exanple, both ends are a diacrylate
or a dinethacrylate and a structure of a main chain
is propyl ene glycol (product nanes: PDP-200, PDP-400,
ADP- 200 and ADP-400, manufactured by N ppon Gls and
Fats Co., Ltd.), tetramethyl ene glycol (product
nanmes: ADT-250 and ADT-850, rmanufactured Eé@

thand k103 fop wnder temperafuyrg Cpnﬁ'ﬁaﬂ%OHrsemu?W@H@
r oduct RE); 1800, and ADPT- 4000, manuf act ured
to 'fé'?/OKF apefﬂ%fl iing,gTeg: © Tegintain geohesiys dorn bY|GoRaVMAFigi the
. - f t
atlofpd] HREbRe @nﬁ@%@e S rhEmre e crebmaed h Pgre oanbe

» exerﬁéﬁ‘feﬁf a@'rye*efheﬁlggrag of I‘Pz;c %{o%m glyi a W!g‘ﬁt qj{o: zene vinyl
metﬁfdrﬁﬁfe RiRAS GEryRfRe 3 %P%%@E rb%hh HNS: o ap‘?jl z%/é?iﬁ%te or a

havi ng 't he’ struct uraf uni t appr oxi mat el
dim&tRAEYRMTRAG  d Ricta® M8 mAR IR iCHTRPRhE Ighkof ?ﬂ?o@.‘?ct names:

prepared. In addition to the nmain nononer constituting
PDR-h80, aRiDPsi00e ABFent0 and ADire 400 Oﬂﬁﬁeﬁ@furé’tﬁ\éy MNgppdtEOils and Fats
functi onal group capable of reacting wwth a
Co.,criddy; | tetlemeghyerent glycal S(pemdiuct C nemaenoxPT-2%aviargl aADT-850,
property as a surfactant (hereinafter referred to al so
mana@ctta"egdbw MNipporaBlile angk Fatst Qot,) Lidglyaid ac opixunerteresf d(product
_ The 8 H%marl zabl e surfactant has a property of being
namgppoPiztelS02 andhRRT-400@ mamdactueed inbiingor s ravddrats Sied Ltd.)
al s serves as an emul sifying agent in enul sion
and i Wk@er i zation. In case of using an acrylic adhesi ve

S%F&\'ﬁ ﬁ‘%ﬁ%‘iu%ﬂ%ai%@m"gr &3%%%%%%%3@%%%” fd the amount
usod, kBl Preletahy 7 W Troeref e 61 b et 3 g, more
pref&rgmyaﬂblﬂaé "lo\ﬂelgﬁtc %L'?o gqﬁ%{%}ﬂt a/’angj&ﬁ% a@ thga%?HOmells Cémus a

be rend

polyﬁi%F‘hEQiﬂe Liﬁ%@fru&@rf [lnlY\’gg\mtl‘{\’aggfomrﬂé}e@ghé Qhme %Bﬁp@altlon as the

pol ymeri zabl e sur act e can exenpl

monbRier @5@FBLifon cRPbY propakddy| ene nonyl phenyl ether with a
pol yneri zabl e 1-propenyl group introduced in a

bengeaadition do(the Oddint moasmer cOESRLMY WY d8heNUABEM and the
RN- 20, Aquaron RN-30;

comonomer having the functional group capable of reacting with a cross-linking agent,

1s preferable

a specific comonemer having a property as a surfactant (hereinaﬂef referred to also as
a polymerizable surfactant) may be copolymerized. The polymerizable surfactant has
a property of being copolymerized with a main monomer and a comonomer, and also
serves as an emulsifying agent in emulsion polymefization. In case of using an acrylic
adhesive agent prepared by emulsion polymerization using a polymerizable surfactant,
contamination on the surface of the semiconductor wafer due to a surfactant does not
usually occur. Further, even when slight contamination occurs due to an adhesive
layer, it can easily be removed by washing the surface of the semiconductor wafer with

water.

10



Aquaron RN-50 and the |ike, manufactured by Daii chi

Kogyo Seiyaku Co., Ltd.), ammoniumsalt of sulfuric

acid ester of pol yoxyethyl ene nonyl phenyl ether with a

pol ymeri zabl e 1-propenyl group introduced in a benzene
ring (product nanes: Aquaron HS-10, Aquaron HS-20 and

the like, manufactured by Daiichi Kogyo Seiyaku Co., L
td.), and sulfosuccinic acid diester series having a

pol yreri zabl e double bond in a nolecule (product

namels far sHeha polymerizable arfagiant, thersgan deexemplifiad &or example,

!rranuI@Ftured E?é Kao Corporation). Further, a nononer )
Polyaxyriiene fonyiRBenY gies Wigaupehengidzable Lprpeay appyR introduced in

&) e L b
= tBEEHE Foo I L ot palirhd i aB! phisrop S Pahegn Riv-s0.
AaliBH RO TRRIARE e marifactiied S FAE el B8Rk co. Lta)
A A, BB RS o PRy Re il Ry Cetnr with 2

pol@?@ﬁzﬁblé QrERM Gbup ﬂﬁro@ggéosin\rﬁe?ber%ﬁgtringt(ﬂ?ﬁié&fdampﬁquaron

the functional groups of the nononers,

HSHO [Ageacs BE-10086d @ik likd)nsnlTacGRdaly DRRcHS mgp@ Heakarco., L
wafer and the like, the polynerization by radical ..

td.}, pngclulfomrdcinid boid disstpr ebreshhding AS pblgmetifble @duial bond in a
polymeri zation initiator in the polynerization by the

molegdliec dbrodubly neamesat ilatemda3-1204, tiheeraulkca®-1B@A and the like,
exenplified., for exanple, organic peroxides such as

mapgasltad hurlsae déorperetion) Faribel, de, morashen avinger priyderizable
octanoyl peroxide, di-tertiary-butyl peroxide, )

double {RAND; {UFhaAy| VIPYr a%piate. aperYieRtrie) jshseng msr thenilike may be

B{r oxlJ dgs such&gs amoni um persul fate, potassium
COPE PEIPFPAea *8ECum persul fate and the like, and azo

COMPRY chstné ?q%&n@%tzépcﬁ}] re?‘q%oﬁgrlé ?aiqé’c%gH_itst of! gh‘é rainclrﬁi’c azdhze'si;/e agent,

azobi's ,

ol o8 0L SN S BERoehal Sl Dehfron

catieme%lﬁn'i}f&%ltioﬁ 2l GRS Re! b’&ﬁ&ihé@%edsﬂ{é brdbilidtdh Yot of the adhesive
moni um

wat er -'sol ubl e i norgani c per oxi such as a

agaPethdlirfflbRce BOhaFohdiBhREsStbd 6 the nfHOMER RES HALEALLOr igns on

and the like, and al so water soluble 11 azo conpound

the beviiadg of thardemiydndUERy fvAfBr andhé Gk € theS P&iimaszation by radical
4,4" -azobi s-4- cyanovaleric acid and the |like are '

polymerizatiab| is. pteferablesi das afor otheotaditdt polfmegation Ofnitiz®ds in the
on the surface of the sem conductor wafer, ammoni um

polyseerizatibmtty tuedradicab polymesiaatits reaction, there can be exempiified, for
-example, organic peroxides such as benzoyl peroxide, acetyl peroxide, isobutyl
~ peroxide, octanoyl peroxide, di-tertiary-butyl peroxide, di-tertiary—amyl peroxide and the
like, inorganic peroxides such as ammonium persulfate, potassium persulfate, sodium
persulfate and the like, and azo compounds such as 2,2'-azobisisobutyronitrile, 2,2'-
azobis—2—methytbutyronitrile, 4,4'~az_obis-4—cyanovaIeric acid and the like.

In the polymerization by the emulsion polymerization method, among these

radical polymerization initiators, water-soluble inorganic peroxides such as ammaonium

persulfate, potassium persulfate, '_sodi_um persulfate and the like, and also water soluble

11
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havi ng a carboxyl group in a nol ecule, such as

4,4"' -azobi s-4-cyanovaleric acid and the |ike are nore

preferable. Azo conpounds having a carboxyl group in a

nol ecul e, such as 4, 4'-azobi s-4cyanoval eric acid and

the |like are particularly preferable. The

cross-linking agent having two or nore cross-|inkable

functional groups in a nolecule used in the present

invention is used to be reacted with the functional )
azogeQupoungs hadngcd ycrarfeo% tasayny dn shyeneleede. suftuss dgt-arobis-4-

adhesjve strength and a cohesive force. As for the

Ccyapevgiasic| qcitk ang t"!ﬁg'@ﬁﬂ are preferablealn ‘ERPS&?éﬁ'ﬂﬂ“i qfjtag influgpce of ions
on (55 3¢ PERE Sernicin otusap3«%\@3@?\m%%wiroéafsy@?taﬁ"dme@mpwnds
hav! glna;tgqeré ygrglptu%tlﬂ ga?rlnngzéggg n a5: 1{] $ng§§13%- faen‘rg:\)lﬁlgpc acid and the
like %F%RI%P&I, ﬁ%@%rﬁﬁl@l i%ogt!o\‘@é)%g% g%\n% CE:I grﬁp o%kg%rgug tﬂ£ ngéﬁlle such
as 4 RLdAPRINRIGaliE 360AAT Elikd FEARIIG Pfeferable.

dii socyanate, trinet propane toI uene Il socyanat e
3- adthetdress-Rikitadent HQ%MQ 06 YARRFE crRllihksble RiréBonal groups in
aziridi ne compounds such as

a mblectletusid @l eqpesent iriven(i@r iBised ¢ P redeteddiviin Biefunctional group
t et ramet hyl ol net hane-tri-(3-aziridinyi propionate,

of tivé Abryiit pdiessjensddmd ifier-atljubting iasi(ekdhesive strength and a cohesive force.
azi ri di necar boxyam de),

As biNthe enteseeliiyrige rgeis6 - thems( raazbdai@iamiﬁe@oigraﬁk@reple epoxy
N, N - toluene-2,4bis(1-azilidinecarboxyam d

e),
-compoungs hSuchI mSoﬁam;tot rpelycdyqidyl nethay | aeiwiwmrﬁb)polyglymdyl ether,

ropi gnate and the |ike, tetrafunctional epoxy
pe BWHHQOB’IB’ﬁ’délb etpag gigiyfqe[ol polyglycidyl ether, glycerol polyglycidyi

otndy’ HeGEbTaNGe) HIAYT BHEs T in iy eivsrard e kg, jsooyanate

00"599&“?%95% e TRl iR SRR MR Rl ARhOGnate,
tnm@ll{? ‘ﬁpz—ﬂ’{( ttaﬁ@erg dp?d'cgangeédé gg{g‘}'&é{ .pr&élfct 8&&(@8#&5@ gﬁd the

I Ng agen prefer

like! NHirididie ilﬂﬂ?&] ndel sLERCHS ORfet QD ah@—trt: IBeazmcllnyl profoionate,

cross-lin I Nng agent 1S not ar ger  than t he

fetrérH@tﬁ&lbﬂﬁ@hat%#UB%zlrﬂ:rﬁyhe @epithhe, adedt.ﬁnei\gﬁﬁ&tnane 4,4'-bis(1-
However, when a functional group is newly generat ed

az;rldihdchﬂno_@:yﬂﬁﬁjeb,l N, NRBexXatadthyiene-06-vik@mlidhecarboxyamide), N,N*-
cross-linking 12 reaction proceeds slowy, the

toluene2sk-bis{kalicgarbioxyamided, caninathytproparse-trieB-g2methylaziridine)
anmount as required. The preferable content of the

propiowe hdkiteg likgertetrafenclivniahespoapgecopodndsmsuoh1as  N,N,N',N'-

wei ght part to 15 weight parts per 100 wei ght parts of
tetr@giw@wmpcylgnmjmmeve 1abintN, N-diglycidylaminomethyf)cyclohexane, and
melamine compounds such as hexamethoxymethylolmelamine and the like. These
may be used either singly or in a mixture of two or more.

Ordinarily, the content of the cross-linking agent is preferably in such a range
that the number of functionat groups in the cross-linking agent is not larger than the

number of functional groups in the acrylic adhesive agent. However, when a functional

“group is newly generated in the cross-linking reaction or when the cross-linking

12
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When the content is too | ow, sonetines, the cohesive

force of the adhesive |layer may be insufficient, the

el astic nmodul us nay be less than 1 x 105 Pa at 150C

and heat resistance may be deteriorated. Accordingly,

an adhesive residue due to the adhesive |ayer tends

to occur and the adhesive strength is increased. So,

when the protecting adhesive filmis peeled away from

the surface of the sem conductor wafer, the peeling

reag %B’Pse%éiﬁ'e\éfb'u?hei FHossiinkincoreant eaydienpRmiginesims fsdermount

be co br oken in

as [t -gis@g%f?té g ﬁgr‘@é&{’@%’? q"lgSSr'tsng\lgfé% ii"’h’é‘ tafa ﬁ@aﬂev%f from
04N SO TER RS POF 100 fpidht Rhed e forile sESE agent
Whgaﬂ ‘;’&?e éor%?ﬂg'ttﬁg I ShmiEBhe SnEXhh sg\?e %ﬁ%e\/\@ﬁtgegagﬁ%%iy% layer may

ace o sém conduct of Wwa

be irdYiflicicht the %Iééti%ﬁn@(ﬁui@saﬁ%?r t%sﬂ Hs895509 x S6PEOL @(r)arnd heat

waf er, and the breakage e sem conductor wafer

resiz@ihica Md)athé adteribritdd CASMHEIAGS, A 2dRIVeGELIAGS dUE kP the adhesive
waf er may occur in sone cases. The adhesive agent

layerdendsp saludtandrthe 2ebedive blength Rsmbieabd.cSol ARei e protecting
properly contain tackifiers for adjusting adhesive

adhesiyp il iie peeled awagySrano tHensuriase of the semiperdtictar waier, &edpeeling
the like, various surfactants and the |like to such an

trouble @Ay oceunin @hautamaticodetapieg prasbiaetandthe semizondsctorovafer may
i nfluenced, in addition to the acrylic adhesive agent

be gpraplgtaly bFskeRdPoIamR ERIGSNgWMhee thp eohtent isitdoumuch.olheladhesive

agent. Moreover, whe

mopoper and the cross-1inkin : n )
Stfel"ﬂ@‘ E% PAJNE Adhesiya '?%efa?f\"de&‘ﬁl rigge ofithensepligandyctor wafer is
ent,s h as.diethylene glycol nonoal kyl ethers and
wodl B SR ik el it S sk ek B8 Cniotae betigbem i fifiace of

v 8yl 5D R AASR. Bl B 5% oL “BS5mng e

oS VeAct 35 L TSIy O e

on HRRLARSH tﬁe%@%iédﬂfdﬁ%?wgfermb? Qﬁ@ﬁh%ﬁ@%g&t\sgé. wafer to

such an extent that washing i's inpossi For this
reaspe, atthedive Vel oalh® doilibn "R irfltife Wb &dht Bhention may
volatilized at a drying tenperature of the adhesive
profiétlyagenthinc tekifiegs $@l adjusiihgandhdssedpiopefiies] BUEE dshsin resins,
resi dual amounts of these in the adhesive |layer. The
terpeob assing and them ke vafiotshsurfactdnis hhd thealidee®i sveh fan ertéminthat the
the sem conduct or

- aim of the present invention is not influenced, in addition to the acrylic adhesive agent
prepared by copolymerizing the specific difunctional monomer and the cross-linking
-agent. Moreover, when the coating solution is an emulsion, film-forming agents such

as diethylene glycot monoalkyl ethers and the like may properly be added to such an

extent that the aim of the present invention is not influenced.  Diethylene glycol

monoalkyl ethers and their derivatives used as film-forming agents, when they are

present-in large amounts in the adhesive layer, might contaminate the surface of the

semiconductor wafer to such an extent that washing is impossible. For this reason, it is

preferable that materials which are volatilized at a drying tempefature of the adhesive
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wafer in the present invention can be properly
adj usted in consideration of the processing
conditions of the sem conductor wafer, the dianeter of
the sem conductor wafer, the thickness of the
sem conduct or wafer after backgirnding and the |ike.
When the adhesive strength is too low, it is,
sonmetines, difficult to. lam nate the protecting
mio the f.ace of the.sem conduct
ageﬁa)( oeﬁmgrsoéutkepoergcﬁegg cbmalg}uﬁl tlbe regidua m?lgﬁst og dhese in the
adhéﬁﬂ?ﬁg fllntbecones i nsufficient, whereby the
sem conductor wafer nay be broken or the surface of

they ﬁ@ Hahe&d %tr@ﬁgtpﬁgqre Eﬁﬂtegt%lgf &&We%&eﬁgﬁ% %ﬁmiconductor

grinding dusts or when esive

wafert e g Brsent Gvention . can Bee idﬂygrl VIRGUGRY ik tdorRideitioReof the
decreased such that the peeling roubl e may occur in

procaBsifig icond@itions oftibk ajeinicoriReitr Mafdh &R dibmeRiradfand isBBiconductor
adhesive filmis peeled off fromthe surface of the
wafes etiedbinkhess of theedemicaiduetorpraleresier neackgiendiay &ncs thief likee When
of the sem conductor wafer, or the seniconductor
the adifasivenstegmgitbis foodewnit i OTRMESS difficutidtoalldnyipatehthe protecting
adhesive strength is in the range of from5 g/25 mm
adhesiveslim 1g/ths suitpcepeiethersentisonduoter vafey/cps pratectiog soperty of the
g/25 mmin terns of an adhesive strength in regard to
Pfot%ﬁtmsae@@awe/ﬁ'rﬂMt:ememm‘alffmntowhepbt &he sAgiqopductor wafer may
esive agen a}tl ng so| ution on ?ﬁje surface of

be ttra@%* oF | the Her seRiconAuciera e %Vh%edscoet?enn%teg with

orindlpd B P 3 e“lt%t %ﬂﬁﬂé Yo B8 R rg RS o LA,  pReiing
worl%%ﬂiﬁfﬁt afﬁ? fixﬁ %gcregagl# guc(ftqtﬂ%ﬁrher%temgtr&ﬁth yc%clégr 1 Hh Qﬁomatlc

e con I ons

detaé@ﬁerﬁé SURBA 1 Br r 2 tn?aa[)c{hlegt% b é'slu ¥s éle& | Gt fm the surface of

erally, 1t is eto esanem

the ée%ﬂg@nd%i‘ctd‘r M@?@r‘?@t@r bﬂncgggﬁg [0 bédk%‘ﬁ‘ﬁla@e %?%%?mé&tdlj@tor wafer,
m nut es. is nore preferable to dry the sane at from

or tr&ogémr@o&a@ﬁbrf Wafet mightlbe bFEEPNESsdnfe 2asBdIULRBally e adhesive
satisfactorily pronoting the cross-1linking reaction of

strerighie is in tles sanlge ok frog Sg26tm@artd 500 ¢/Z0hes prde@dBifiom 1D€Y/25 mm
- protecting adhesive filmmy be heated at from40C to
to 3@0E25 em iy tenmaloban aBhesivessiferighiuinsregéddo anMRUS304-B pirte.
the adhesive 14 agent coating solution is conpleted.
TheAs g rerihed of spatingdtha ddbesive apanficgoating gelefien ablope suface of
t he range of from3 pmto 300 In a nmethod of
the bassu¥en RE then dingsninawid eeatisg me@eﬂs ($HER dist B golk GpatgE enethod, a

I ot
Teverse ro?i coategr method, a gravure roll method, a bar coating method, a comma

coater method, a die coater method or the like can be applied. The conditions for
 drying the coated adhesive agent are not particularly restricted. Generally, it is
preferable to dry the same in a range of from 80°C fo 200°C for from 10 seconds to 10
minutes. it is more preferable to dry the same at from 80°C to 170-"C for from 15
seconds to 5 minutes. For satisfactorily promoting the cross-linking reaction of .the
- cross-linking agent and the adhesive agent, the protecting adhesive film may be heated

‘at from 40°C to 80°C for from about 5 to 300 hours after the drying of the adhesive
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N

filmfor the sem conductor wafer according to the
present invention, a first step of I|amnating the
surface protecting filmfor the sem conductor wafer to
the circuit-fornmed surface (hereinafter referred to
as a surface) of the sem conductor wafer, a second
step of backgrinding the non-circuit-fornmed surface
(hereinafter referred to as a back surface) of the

oo B BRRCMTIGh 1BDPTe PR A 8 AT i wrraty
in thé FREQR rhes fiRRdupg o the back surface of the
2&m conductor " hat &r- o processi ng under high
t i ‘ teri .
ot o i BEPRLL AR e e KRk ArerURit B staé protecting

particularly restricted. For™ exanple, a net

lamiiiegiely Che Surface @bt Bl MirOfor ¥R S8mibsndRicRIMNdréd ®AhE Rircuit-formed
which a step of peeling the protecting adhesive film

filmS o TtAE S eRfi@naGEtbN Yakdr! :Eﬁcor&glﬁ@ 16 QR IRl SRt ﬂ\%ﬁﬂ(gﬁé? i step of

- surfaoe (hdreinaftarirefendd ¢ as awaitiace) of tisd samiodndlicirngaféi0 b second step

dividing and cutting the sem conductor wafer, a step
of backgohding ghé ororsemivitigmidie sedatce ¢netuintfier odfeped ot bs aa back
resin for protecting the outer portion, and the |ike
surfgee) efdhe sermicenducior waiguamscarrieakout imsedvedcaf Sybsenliantly, a third
the non-circuit-formed surface in the second step,
step (i damigting any adpasive dlm fpp diebanging, toatheebadd syfface of the
surface of the

- mechanj cal | c)grrindin t he back i)

Se'@%‘?ﬁ?@Sk’M?F (O\RIPERSSING Wrler dvgthlamperali fogondiliqiisaspl as metal

sl B o 200 < corBiRy 19 <8 eeig Hcton e Protedfig fim.
L Adi Lol y b ' Y wh h

Thel bR SBF s ol PRl BR P i ed o s BB e Trethod o

ProdiRP el SamicoRapkor Sfercls, PXERBIRG i IHEDS sl T pesting the
profeRtify 6MmdideOiimiBt thehididicahdRiorREBARI G8) LY Eﬂﬁdd‘ﬂir RfViding and

the back surface is preferably conbined. For
cuttfrigoe @ Sehiig@niictbhwardrhd E&pSdfaReldin tfosdaling Thé BEmRiohdhéter chip
protecting film a step of |amnating an adhesive
withf & tasirf for prbitecting e ogler portibe,marafthé Bke aatdahgedowtiis sBguence.
tape and 15 adhesive filmfor die bonding-integrated
t apéisoa metbed of ignigdingdbe ringtircuidviqreTedt surfacecionttiet sexoed step,
for s utterir)fg a metal onto the back surface of the
thergeganc E‘h @yemplifiega ferr exaraple; agnethadiof gnechasically grindingi the back
carried out. Then, the protecting filmis peeled off

surfape i the semiconductor wafer, a wet etching method, a plasma etching method, a

polishing method and the like.

The second step sufficiently comprises a mechanical grinding mainly by a

~grindstone. However, when the semiconductor wafer is further thinned, a step of

releasing the stress for removing a damaged layer generated on the back surface of
the wafer according to etching or polishing after mechanically grinding the' béck surface
is preferably combined.

For processing in this third step, without peeling off the protecting film, a step

of laminating an adhesive film for die bonding, a step of laminating a dicing tape and
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e

C
A

the surface of the sem conductor wafer. Furthernore,

treatnment such as water washing, plasnma washing or

the like on the surface of the sem conductor wafer my

be <carried out as required after the protecting film

Is peeled off. The thickness of the sem conductor

waf er before processing the back surface of wafer is

properl y determ ned depending on the diameter, the

type or the like of the sem conductor wafer, and the
adhedive: filve dor die handingdniegorien dansr onafasessing emdpr bighstempgrature
- the back surface of the sem conductor wafer is
CO“‘EiP‘UﬁefPT SPuiiering ﬁ'] 'H%té' erip diRiPark Biifach ef the %%“'S‘P“Q}'Ctm wafer and
h obt% ned CH;E‘ FFY pe of the circuit or th
thenppakigg & meta 'Cﬁff’slcﬁ @4t gt Hefe Ut BRALRAtNG '*W? ﬁ'ﬁ?‘Sdtﬂfefmm

the 3 B dhs, eama%fﬁ”ﬂeﬁo‘?ﬂ&%sﬁrngﬁaerg@r%n HEfiFishbyshen as water
washigﬂ]hggérﬁé m}é‘?:hrﬂg o?tl{eol'ilée. oﬁ;&?g gﬂerée%ﬁﬁé 's@%lcfdnldﬂég g#ég Pnay be

€ manu

:carri%ﬁduhﬁs?édh?ﬁ@ﬁt}@kf%&@&ﬁl actﬁé@ e |- ATM _10006

ATM 1100 and Takatori Corp.,

Modehe thidilneS§ b e s'éﬁﬂétfr@%ﬂéf Rrafe? Yelhb pridessiRg Iﬂ'le S:.S’ck’ surface
Ltd., Mbdel: DR8500, DR3000 series manufactured

of wae‘rlis) ppely defedmineliidépen®iPInQhe RITStEr, WWp@Cdrlthé Uk Wf the
Lintec Corporation and the like. As a devi ce used in

semicoadudtdrewafef, drahiheathizknédseofaitib eimicordulctor fwafedbfer processing
bondi ng, for exanple, Mdel: ATM 8200, DM 800

the bakufusfate o thebsenTiadratustdr waderpie patpesly datermtined dépdelingaon the
be cited. As the adhesive filmfor die bonding, an

. size 9fi g @btajred ¢Himthetypdiok theoaghitgr theyikeoat i ng a surface of

a pal yester filmor polypropylene filmwth a varnish
mad&n®foreratiany ©fr elaptinatingofhgi Rretectingsifilin alvd “?f surface of the
t her set t#{aﬁg resin to forman adhesive | a can

semicOpdget OfAtéa h h Y SORdUcied ByadieyicodeaoptigiespaEn "Sutomatic
amip g5 06 aﬁﬁﬁs@%&”&é@e o A, i ey 2% RAEY oBminaipd i
som%}f&%?%éeE%m@ e aLHSI%%tIé Elg%[ﬁ%{ozqu] ﬁ?‘?e &%d?@?\lﬁ"l\f ﬁb(ﬁ(% CATM-

sem OI‘ vva er w orm

1106 8H4 Q'ﬁﬁfw i@@k}a T‘a%f gc : n S’.ggﬁ. a\(ﬁm%ﬁ Cé“jtlﬂﬁrqufacture

t her et ter t

by T@moklhse#zaeb Lﬁ}”m&ﬂ‘é? @hsﬁél? DFERIBH GRALY ﬁia?ahfé%\fr@& b?rl\ﬁtéo Seiki

respectively conpleted, the protecting filmis pee

Co.,0id., RADB500 m[eeuﬁérﬂﬁ@ct@ifedtmumemwﬁﬁdr%nd/%q&e
series of these operations may generally be

As a device used in the step of laminator the adhesive film for die bonding, for

‘exémple, Model: ATM-8200, DM-800 manufactured by Takatori Corporation and the

like can be cited. As the adhesive film for die bonding, an adhesive film for die bondihg

- by coating a surface of a polyester film or polypropylene film with a varnish made of a

‘mixture of a polyimide resin and a thermosetting resin to form an adhesive layer can be

cited. At this time, the mixture of the polyimide resin and the thermosetting'resin may
be sometimes combined with additives as required. The adhesive film for die bonding
is heat laminated to the back surface of the semiconductor wafer with a rolf to form the

semiconductor wafer with the adhesive agent attached thereto.

16



conducted by a device denom nated as an automatic
det api ng machi ne, though it nmay be manually detaped
in sone cases. Exanples of such automatic detaping
machi ne include Mdel: ATRM 2000B and Mbdel :

ATRM 2100 manufactured by Takatori Corporation,
Model : STP series manufactured by Tei koku Sei ki Co.,
Ltd. I\/bdel HR- 8500 series manufactured by Nitto
Selkl , Ltd. and the |ike. Further, for inprovin

det afft ﬁrg 'pﬁ&&é?@q/ sten ang feerthFdinitep 1o domdwek surface of the
h heat Mor .
sefigoRRiEo w%egﬁae?r"é‘?ﬁe%ﬂvéi p%%%%&fiw%a@t%ﬁﬁé?{m ffepasiaghoff from

ek BB oo ol B BT et ob Bl ) Generaty be

coricnrcte%%rf é“agwegz d&ﬁﬁmﬁgﬁﬁs&s zﬁ1 29660 Ee{ag%pﬁné)ct&% tlj;]cgjgh it may

t he present I nvention can

be i@l d:iétébéaoiﬂ SbAr@LEoN 58%?1%)'&% d'SHER %ﬁiﬁ)ﬂ%&lc detaping mfachine

condi t1ons of the sem con r--wafer, ameter
include HRIFEE ONTRMLID0OBAER | MbA&; ATR708 S mhfbired by Takatori
sem conduct or wafer after grinding the back surface,
Cotpaaationg Mccleh & TH suriesimanidigotinidr isly $éirgkuasélkit &g, LidkeModel: HR-
Wien the tackiness is too low, it is, sometines,
85N $eriesuhanufactiadiby Afito Shiki PooLeL tand @é likem Rupthieh) gor improving a
surface of the sem conductor wafer, and a protecting
detgpisgeproperdy, it iz ppeferablet kngofidiich b@tapmg; wiihs hédtingi astrequired.
whereby the sem conductor wafer is broken or the
Motgaver ¢ an dit-ling, systeriferopaitvinopulveiees after the staraef grinding the non-
. W, ndi ng dusts or the like. Further, when the
c'r‘i“géﬂ'"%’éls%“ @P&G"ﬂl"ljﬁ“’“&"t H&W?%'@e%&rﬂ@?ﬁeﬂl ty m ght be

gﬁf Lﬁ@? deﬁéggg tH SHE%%e éh? %dbég]lqubagergp? then otectlng film in the

ot FREhfih ' s o At " Gerait e oy Pftossing

Co'{rcr{ﬂg)r?tsstgg}]% Eﬁb&h&uctwgfrer & Jr%g@?@f%g&g?%dd@ér &afer the

I N Sone cases prepa

thickR8sss Wrf e sBRloRGidislY ij drdrmak@Rf %rl?l@l e P CERface, heatlng

waf er and the method of protecti e sem conduct of

condtfoRE WS thegtHirdestap C4RC e Giké.i | Whénntﬁeh?aden%@'?é too fow, it is,

i nvention are as descri bed above. However, in view of

sonpetines) diffiguitt tb damibdteC a1t pratardhg G enthichRifats bR RmithRiuctor
sem conductor wafer 1t is preferable that

- wafenvandoa meotestirgf properdiuof trg: pdotedting filravbeaines iiedusficinrd, whereby

envi ronnents of storing, coating and drying and
the esmrmicondustarswafer iis rhaokieat oo rhey dunface et thensdmeiaomduntar wafer is

mai nt ai ned so as
contaminated with grinding dusts or the like. Further, when the tackiness is too high; a

peeling workability might be decreased such that a peeling trouble occurs in an

~automatic detaping machine in peeling off the protecting film from the surface of the

semiconductor wafer after performing the back surface processing of the
semiconductor wafer, or the semiconductor wafer might be broken in some cases.

The method of preparing the surface protecting' film for the .semiconductor

wafer and the method of protecting the semiconductor wafer using the protecting film

in-the present invention are as described above. However, in view of preventing the
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to conply with cleanliness of class 1000 or |ess
regulated in U S. Federal Standard 209b. As for the
sem conductor wafer to which the protecting nmethod for
the sem conductor wafer in the present invention can
be applied, there can be exenplified, for exanple, a
silicon wafer as well as wafers of gernmani um
gal |l ium arsenic, gallium phosphorus,

- galliumarsenic-alum num and the |ike. EXAMPLES

comaagféqﬂon. AY he | BHface ﬂfoWW@'%@HF‘PT wafes, 1f |is Lgrﬁ?eaaté% that

onSerRBerts o piBHLTEg ol the, i MR ai% COHERE Bl jtedng. coating

0 P PR R VR o
o S GOl iy TOBRSH Ui A, BBl S

sp@Basured according to a nethod regulated in JIS Z-
0237-1991 except for conditions defined bel ow. A

SanmASL i HeL SbmRBnductoR wWafdratd MM thd Q)rﬁeé‘tiﬂ f ﬁfa&héﬁ for the
an SUS304-BA plate of 5 cmx 20 cm (regulated in Jl

senfledhididtol 9Qfer in tHedrédent anleatdry €arl By appliet, Bidfs canpe exemphf ed,
allowed to stand for an hour. One end of the sanple

for exanysleda siiosh whafer aavelicas wafeeebiegermaainnd, rgaitiutrhersenic, gallium-
surface of the SUS304-BA plate at a peel angle of 180
phoaphbras,adium-atseniofaldgioumregndithe like. this tine, a stress
Is neasured and converted in terns of a wdth of 25
mm 1-2. Storage Elastic Mdulus (Pa) A sanple for
nmeasuring a viscoelasticity of a base film of an
adhesive filmis prepafedMAlHeS sanple is cut in a

(1 orOrRiPeS imnlen, S B ?%%c)%wg@uﬂﬁq%ﬂ%]fgdh%'awiahfe&%fence
to CEBNER oMb IS i pheeT RO Sl PRI I Wi Examples.
Meaﬁ@-ﬂl@e%ﬁoﬁ er&?erﬁ%s Qés%ﬁgié‘fne %Ifeés\% un%d]b e foilowmg

a’ warpa eS| Y]
met®bg@n adhesive filmis |am nat ed to a th| ckness

1. Measurement of Various Properties

1-1. Measurement of a Adhesive strength (N/25 mm)

A adhesive strength is measured accoi‘ding to a method regulated in JIS Z-
0237-1991 except for conditions defined below. A sample protecting film is laminated
to a surface of an SUS304-BA plate of 5 cm x 20 cm (regulated in JIS G-4305-1991)
via its adhesive layer at 23°C, and allowed to stand for an hour. One end of the
sample is held, and the sample is peeled away from the surface of the SUS304-BA
plate at a peel angle of 180° and a peel rate of 300 mm/min. At this time, a stress is
fneasured and converted in terms of a width of 256 mm.

1-2. Storage Elastic Modulus {Pa)

A sample for measuring a viscoelasticity of a base film of an adhesive film is

prepared. The sample is cut in a rectangle of 10 mm (crosswise) x 35 mm
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of 1 mMmto prepare a sanple for neasuring a

vi scoel asticity. The sanple is cut in a circle having

a dianeter of 8 nm A storage elastic nodulus is

nmeasured at 150C and 2000C using a dynam c

vi scoel asticity nmeasuring device (Mdel: RMS- 800,

manuf act ured by Rheonetrics Inc.). A neasurenent

frequency is 1 Hz, and a warpage is in a range of

from0.1 %to 3% 1-3. Gel Fraction of a Base Film The
(lengthwisg)q ch istmages eipetis Mogylugde aresisHpd: @ s 206749 20&1’& using a

| ess than 0.3 of a _base material of an adhesiv

dyngmigy, V@C%%%!CEH mERsulRg gHevied (MeddlanpMs- &ndnawﬁﬁctﬁqed by
Rodhmich (o 3 Ao et g uney T A0 ARG G D 10 ©
ly whi |
i A b R

o (B ol e i, o
circ N Vit 4 QiaFRAGHF %q'nmAtA étaﬁaﬁete'léﬁc dd@%l&Q§ n'fe'ééﬁrreH%g15§’C and

cal cul'ated according to | owm ng formul

200PCaGisirgn a(%i)f/nanﬁlb (v}éebélbétncﬂﬁ ficRslring r 8dke) Modev\élmh\é. 800,
of Sanpl e before inmersing) (Wi ght of Mesh + Sanple

maffheturedrbyeRiseangattics Mei) ghtm@isuﬁﬁfmit@rebﬁémfyﬁs H IAEe bAd Barpage
x 100 1-4. Breakage of a Sem conductor Wafer (Nunber

is inod rapigecd fromh@ 1%utel8%. of broken seni conductor wafers in
a step of grinding a back surface of a sem conductor
waf er-3. Sebtemstion of aPasatimg an adhesive filmfor die
bonding, a step of netal sputtering or netal alloy
and Ehesgel ﬂaéhorwétra?ﬁwgeq areopsting ol BAG768 Mot fess than 0.3gofa

Preparati on Exanples of a Surface Protecting Film
basg %%ﬁﬁ%!d-‘rﬁ&ﬁ*&qs}eswﬁé" i aampled.  Tagavgight of the Fample Bnathat of a

staifists SRR 5 1055 Pherfind eﬁ%‘%ﬁ%{%@%ﬁce%@an%%ﬁngwg on

v S5, BROPAA BRI B Fotrtr m

 imnfFSR] R ALABRKEAdI3H ot less than 8 hours. The sample is dried at 90°C for

not less than 8 hours. The weight of the sample after drying is measured.
At this time, the gel fraction is calculated according to the following formula.
" Gel Fraction (%) =
{I (Weight of Steel WireMesh) + (Weight of Sample before immersing) —
(Weight of 'Mésh + Sample after immersing)] +
(Weight of Sample before immersing)} x 100

1-4. Breakage of a Semiconductor Wafer (Number of piece)

The number of broken semiconductor wafers in a step of grinding a back

surface of a semiconductor wafer, a step of laminating an adhesive film for die bonding,

a step of metal sputtering or metal alloy and a step of detaping the protecting film.

2. Preparation Examples of a Surface Protecting Film for a Semiconductor
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of 200 kV and an exposure dose of 200 kGy. The gel
fraction (%9 of a base filmwas 0% before irradiation
and 85.4% after irradiation. A storage elastic nodul us
of the base filmwas 9.0 x 107 Pa at 20C and 1.3 x
107 Pa at 180C. The adhesive protecting film1 coated
wth a 20 pm (drying thickness) thick adhesive agent
having a storage el astic nodulus of 5.5 x 105 Pa at
150C was prepared. The adhesive strength was 1.0
Walgg 25rm  2-2. Exanple 2 A film (thickness: 195 pn) of
an et hyI ene- vi nyI acetate copolyner was irradiated
wi t B-hnFxamele ! on beam wi th an accel eration vol tage of

1 ol Tk RydlhesS q%ﬁ!(ﬁ?? ANCEHBREITY) @osrs Sapalvme, wes

el o B B S S S, BRER, Bo LR ot
7

Systlzg'l EB@Z@Q-1%Q§@n&Q&u%@W nesg{)ﬂ%qﬁgﬁimg[t B'Qc%elgﬁ%ﬁ Qroitage

ryrng th Resive

of ZWKV%daar?'EQfS&Q?e g&%sﬁ S0RYY! ¥he %{el ﬁaéldﬁ Q}\g%f Fe)lab%'é film was

C was prepare e adhesi ve strengt

0% b@%@ﬂ’ﬁacﬁatﬁ)n @ ¥8l a8 Jiftér friddBtlonhi ﬁké’t&%‘@e e‘l@eﬁwﬂﬁ'&:dtﬂus of the

an et hyl ene-vinyl acetate copol yner was irradiated

basaniilirhwag 9g) e 407 e abze @ axidt 113 am Eeeedtagatc.on vol t age of
200 kV and an exposure dose of 400 kGy. The gel
f r adhe cadhgsive girotectras finf il | coates wilkob 20 Qme (driying ahiiciedse thick
and 93. 0% after irradiation. A storage elastic nodul us
adhesfivet lageblabavifig | amstwage Eladtis moduipa oft 5.30€ HidPal a6 160°C was
107 Pa at 180C. The adhesive protecting film 3 coated
prepgrach Ehe @dpasivesiyenaih was dkhESmohi ck 20 adhesi ve
agent haV| ng| a storage elastic nodulus of 5.5 x 105 Pa
¥a[aple g epared adhesi ve strength was 1.0

a"ﬁlw oy TRRST 8 ot B oPDMEROTIYT ack ey Gaplimer was
irrad%}%t!l1 k\y}ﬂ’hﬁ&eéﬁcp fon %%%m VV\\I}It h anac%%%%t%rna%l age 8# ES@%\P and an

exposure dose of 300 kGy. The gel fraction (%) of a base film was 0% before
irradiation and 90.2% after irradiation. A storage elastic modulus. of the base film was
1.0 x 10° Pa at 20°C and 1.5 x 107 Pa at 180°C.

The adhesive protecting film 2 coated with a 20 um (drying thickness) thick

adhesive agent having a storage elastic modulus of 5.5 x 10° Pa at 150°C was

_prepared. The adhesive strength was 1.0 Nf25mm.

2-3. Example 3
A film (thickness: 195 pm) of an ethylene-vinyl acetate copolymer was

irradiated with an electron beam with an acceleration voltage of 200 kV and an

~exposure dose of 400 kGy. The gel fraction (%) of a base film was 0% before

irradiation and 93.0% after irradiation. A storage elastic modulus of the base film was

1.2 x 10°Pa at 20°C and 1.6 x 107 Pa at 180°C.

- The adhesive protecting film 3 coated with a 20 ym (drying thickness) thick
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exposure dose of 500 kGy. The gel fraction (% of a
base filmwas 0% before irradiation and 94. 3% after
irradi ation. A storage elastic nodulus of the base
filmwas 1.3 x 108 Pa at 20C and 1.7 x 107 Pa at
180C. The adhesive protecting film4 coated with a 20
pm (drying thickness) thick adhesive agent having a
storage elastic nodulus of 5.5 x 105 Pa at 150C was

' t t.h . 0 -5,
wcrSERSHEN APETh SebheABhl: ibubogt 55 Trio?P8 ot 150°C v
I =i ' ' diated with
P e e R L NI o Vol tage of 200
kV and aRampldpsure dose of 500 kGy. The gel fraction

(%9 of a base filmwas 0% before irradiation and

94. 3’0ot ethickhéadi BJF Q) 6f HnOkfH L i u ‘
t he base ?i IIcm was 1. x) 108 Pgﬁgfer%o%ﬁénﬁce%g J):(dbzo(lﬁﬁer was

irradateait witB OS1C.elethen, beanp obie Sheacddidratidd Woddie o6 :2000kPBnd an
gel fraction: 0% was |am nated. The adhesive

exppsweedosengl H0DMkGy. c dier gsli frgetldne (%P lof es base il fvage 095 before
. the laminated filmcoated with a 20 pm (drying
Jirradipfin. aed 84.3th pttwr inddistion e Astemge lefastio gnalutisaofaige base film was
elagtic nmodulus of 5 5 x 105 Pa at 150C was prepar ed.
1.3 30 B2t 281G and)f 17 AQ Re 8t 36 2-6. Exanple 6 A
fil thickpess: 195 pm of a polyester el astoner
( pr odBcadnesive: Projrciing ﬁ‘@@s‘?‘?at‘?ﬁﬁmﬁ%a%tzgrléﬂ (Byirputhickness) thick
a}sthe fraction

adh%’%@%'%%ﬁ%a%%#t&aé?2%@@ moﬁﬁbﬁcofgs@uru;&i%a {36 f50°C was
' ; 08P 20C 2.0 107P
-pre%%(% #h%'%%%%?@%%&ofgﬁgﬁtanh I mag coat e)é with gago

pm (gjg.ybggm[jg@kness) thick 21 adhesive agent having
a storage elastic nodulus of 5.5 x 105 Pa at 150C was

. i t =7
Compar ae e 15, MR st Fiov il du? Hhiche coopymer was

thircknes
~irradihtey| wite-ad @Wctrag e vﬁ@pﬁh)’é&%léﬁﬁtﬁ)_rf‘%lta%der 6R2081 8¢ and an

with an el ectron beam The gel fraction of a base film
expomsse (ddsandf 808tkByagahe gel fraction (%) of a base film was 0% before
irradiation and 94.3% after iradiation. A storage elastic modulus of the base film was
1.3 x 10°Pa at 20°C and 1.7 x 10’ Pa at 180°C,

Then, a polyester film (thickness: 50 pm, gel fraction: 0%) was laminated. The
adhesive protecting film 5 comprising the polyester surface of the laminated film coated
with.a 20 pm (drying thickness) thick adhesive agent having a storage elastic modulus
of 5.5 x 10°Pa at 150°C was prepared. adhesive strength was 0.9 N/25mm.

2.6, Example 6 |

7 A film (thickness: 195 um) of a polyester elastomer {product name: Hytrel
5557, manufactured by Du Pont-Toray Co., 1:td.) has the gel fraction (%) of a base film
of 0%. A storage elastic modulus of the base film Was 1.0 x 108 Pa at 20°C and 2.0 x

10’ Pa at 180°C.

The adhesive protecting film 6 coated with a _20 pm {drying thickness) thick
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el astic nodul us of the base filmwas 9.0 x 107 Pa at
20C, 9.5 x 106 Pa at 80C and it was unneasurabl e (due
to filmfusion) at 180C. The adhesive protecting film
7 coated with a 20 pm (dryi ng thickness) thick
adhesi ve agent having a storage elastic nodulus of 5.5
Xx. 105 Pa at 150C was prepared. Adhesive strength was
1.0 V25rmm 2-8. Conparative Exanple 2 A film
gtate

t.hi ck : .195 f et hyl - vi nyl
Al BORG hauac 1 Piape SarE POGHS o ot br ol el 199°C was
-at | { 200 kV and
prer@lied ST Bt THa®IR NREa8i on (9 of a base film
was 2076 behBhfgvs EkadhRt{ on and 68. 6% aft er
i rradi ation. ,E\ storage el astic nodul us of the base

fi 1 m RRP (thRkRess: 495 Lﬁﬁb%f a%oéfhg@ﬁe-gmpil ??n écg(g:toy?% was not

180C. Then, the adhesiVe protecting

irradiaté@ witfhandiledtieg Bdaint KNGS §ol frddibs bf 2886S1iMEWAY994 and a storage
havi ng a storage elastic nodulus of 5.5 x 105 Pa at

elastié GGdols of thiepasefim RaH e ¥ q05Ps ANadIT Vs <116 PY 2580°C and it
2-9. Conparative Exanple 3 A storage el astic nodul us

wasgihmgabarablef (duentofilmefupiohy et t80°€net er epht hal ate film
(thickness: 100 pm was 4.0 x 109 Pa at 20C and 1.5 x
109 Tha aghesige @rotepling filthé wdtesswilte ap2® pec (dryigg fthickmess) thick
coated with a 20 pm (drying thickness) thick adhesive
adhggiven, poaal haing & siaragre elastis tmedutsl @f Us5 of 19° Pax al 50FG was

PrerRyosb AHPSS VersUNal BRS MNEBIIMG & Sem conduct or Vf er
> 38 RS EGRPR A nat ed 0t e whol 6 surface
RN N A—
g o, ST AP Ll 5y 0 s
sS04 AT A
irradidtiof NG 58678 G irdLtdM A storage elastic modulus of the base film was
9.5 x 107 Pa at 20°C and 9.0 x 10° Pa at 180°C.

Then, the adhesive protecting film 8 coated with a 20 pm (drying thickness)

thick adhesive agent having a storage elastic modulus of 5.5 x 10° Pa at 150°C was

prepared. adhesive strength was 1.0 N/25mm.

2-9. Comparative Example 3

‘A storage efastic modulus of a base film of a polyethyleneterephthalate fitm
(thickness: 100 pm) was 4.0 x 10°Pa at 20°C and 1.5 x 10° Pa at 180°C.

Then, the adhesive protecting film 9 coated with a 20 pm (drying thickness)
thick adhesive agent having a storage elastic modulus of 5.5 x 10° Pa at 150°C was
preparedl. adhesive strength was 1.0 N/25mm.

3. Method of Protecting a Semiconductor Wafer

3-1. Example 7
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TN

using a grinding machi ne (Mdel : DFG 860, nmanufact ured
by Disco Corporation). Then, an adhesive filmfor die
bondi ng (product name: H ATTACH, nanufactured by

Hi tachi Chem cal Co., Ltd.) was lam nated to the back
surface of the sem conductor wafer at 150C (Model:
DMt 800, manufactured by Takatori Corporation) in a
state that the protecting filmwas attached to the

2o EICHF ol SriccRoTbSoL S . B0 s el o e
ol R SRSl B B0 T, 00 4L o
walio Rt e, e3840 o T 4 3iBt Mot il opg wia
! Sl ) S 8P 5 5 g, o

surfeRi of QR@BHAdAAIdUBRF Rbfer WIS rOGTd Qi Hewedter thitknokd l?é(ﬂﬁ% 100 ym
results are shown in Table 1. 3-2. Evaluation o '

usifly ot gfihding radhite Ymage!: HBb-860MpRinatddiRed s YsdUBbrporation).
Condi ti ons Each of adhesive protecting filnms 1, 2, f
Then, 2 adiesevile fomdiertainekhg (roduet name! eHPITAGEE nefnufdefured by
_circuit-formed surface of 10 pieces of sem conductor _
Hitaghi IChemicahioerldd.) dvasndaninategi fontbh dmck tshifade of e $@ficonductor
m depth of a scribe line: 8 pm and width of a
Waée Bt 6@52’9 (Modek dIMBOP, menplackired)briakator Gomaedtiari) irc aistate that

assenhl ed therein. A back surface of a seni conductor

- the,pipigeting, tim Wasnattaghed | tor the semieandupios kvafers Becamesultpdrom 10

ol o T BB o koS 65 e vt

brefRA of terlibalRR kRt it Bk Sfiee At BiRtphin the
- . i hat. t h

w04 NG g i BN 545

In thef %ta%ﬂ&%té%fethegﬁértg?@ olﬁisitg/ﬁr%bf‘ﬁ lﬂr\?ees%_obﬁg}hﬁﬂhi%&u% by Nitto

nore than 1 x 10- pearance o
Seikif@o.PL@t)?BﬁebRQ?e bf SeMRBBRYIRIGUAFER Wérel i oBEIVESN M Htained

waf er were contirned. Subsequently, while maintalning
resuitscarashofn oTab®@ne than 1 x 10-5 Torr, a tenperature

was i ncreased to 200C Appearance of the protecting

fi| ¥-andEilestiongefl Srotettings Eiine amdec High Wafperatwer #nd Vacuum

confirmed. Under vacuum and high tenperature of 200C

- Congifiggist i ons, no bad

Each of adhesive protecting films 1, 2, 3, 4, 5 and 6 was laminated {0 the
whole surface of the circuit-formed surface of 10 pieces of semiconductor silicon
wafers {diameter: 8 inches, thickness: 600 um, depth of a scribe-line: 8 pm, and width
of a scribe line: 100 pm) comprising an integrated circuit assembled therein. A back
surface of a semiconductor wafer was ground until the wafer thickness became 100 ym

using a grinding machine (Model: DFG-860, manufactured by Disco Corporation).

- The semiconductor wafer after backgrinding was conveyed to a vacuum heated drying

. machine (Model: V-30, manufactured by Toyo Seisakusyo Co., Ltd.) in a state that the

protecting film was attached to the semiconductor wafer. The wafer was maintained in
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appearance of the protecting filnms 1, 2, 3, 4, 5 and
6, and no breakage of sem conductor wafers were
confirmed (eval uated as excellent). The results are
shown in Table 1. 3-3. Conparative Exanple 4 Each of
adhesive protecting filnms 7,8 and 9 was lamnated to
the whole surface of the circuit-fornmed surface of 10
pi ces of seniconductor silicon wafers (dianmeter: 8
thic Ress ng depth of a scribe line: 8 _
a* 18cr PHefOT i1Hdningles. fppeanpe 0§ thﬁgpl@iﬁCtlng
A back surfa

o, W PR i A il e

B B T R e

. Zooapifl‘_l\ éﬁ%ﬁiﬁf ﬂggt;ﬁ{){ggﬁrﬁ)@ fi!nﬂaﬁd t?:ﬁ@aq%ﬁg rﬁﬂ‘ 3@9? %%%coﬂ@{x‘%or) wafer

werédSortfi ﬁﬁb@ atigel GbaEJﬂ‘ﬁn b(ﬂ’fiikhl grtgﬁg retd?ezogeg]yc%fr’l@{glgﬁé %Yo bad

waf er at 150C (Model: actur atori
appearspeeabf ano protedtiid aﬁlrﬁsthatz 3h3 & ahack] Bagf rb ”l‘)ﬁé@%ge of
attached to the sem conductor wafer. As a resu

semigdretucton wafdrs aeré benfipmetigetainged ok BxSeiMAY. ahbasémﬁ aré’> shown
pi eces of sem conductor wafers were broken after

in TableKigr i ndi ng surface due to bad cutting of the
protecting film No breakage was confirned from ot her
waf eF8. Comperativetthxemplodecting films were |aninated .
Furthernore, in lamnating the adhesive filmfor die
bodi FRFh ploathesiveaprotecting fimed7.8rane Btwes leafinatsd tto the whole

ecting film9 was |am nated . However,

S“ff%g‘ie COB' '@Segp%%f%férﬁdc gHidRRa 6F Wapises Qxe?eém@@mtprd@@onowafers

coff Bl oot S BPE 5 b Tl o »
I

scri " 308 b ) Soliiihb B Ried L desamdhd isperRint ot back

surfgéeéﬁégémfé%n uc!t&rqmafeP{\)l QE)a d oﬁﬁﬂé%fé"@h gme{%s?}e%%éﬁgo um

ers sem COI’]

usw?cﬁ%l‘irﬁﬁ\ g TRt fm&?é?' Whé@ Fﬁ%ﬁufﬁ@tﬁgﬁar 'bE“ Eﬁpcjj Cotporation).

4. Evaluation of Protecting ns un

Thehean@dpésive fid tbr\Rs %bﬁaln@g%hbtoﬁhﬁnga@hﬁpﬁ@q hr‘ﬁﬁhﬁ‘fﬁcﬁured by
protecting filnms 7, and lam nated to the who
Hitachi Chemical Co., 14d.) was laminated to the back surface of the semiconductor
wafer at 150°C (Model: DM-800, manufactured by Takatori Corporation) in a state that
the protecting film was attached to the semiconductor wafer. As a result, in a wafer to
which the protecting film 9 was attached, 3 pieces of semiconductor wafers were

broken after backgrinding surface due to bad cutting of the protecting film. No

breakage was qonﬁrmed from other wafers to which the protecting films were

laminated . Furthermore, in laminating the adhesive film for die boding, no breakage

occurred from other wafers to which the protecting film 9 was laminated . However, 10
_pieces of semiconductor wafers were broken due to melting of the film in the protecting
film 7, while 3 pieces of semiconductor wafers were broken due to melting of the film in

the protecting film 8. In a detaping step (Model: HR8500Il, manufactured by Nitto
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surface of the circuit-formed surface of 10 pieces of
sem conductor silicon wafers (dianmeter: 8 inches,

t hi ckness: 600 pm depth of a scribe line: 8 pm and
width of a scribe line: 100 pm conprising an
integrated circuit assenbled therein.. A back
surface of a sem conductor wafer was ground until the
waf er thickness becanme 100 pm using a grinding

Jmchi ne (Mbdel : DFG 860, manufactured by D sco

Se@%&ﬁm*&%)

ghythes unproker swafer pradediinpeitms\ipt watens no breakage of
film8 attached thereto were broken due to

serfiEadtiElor TR GPOMTFA: rIGARIER refulth 8l giovmia fable 1
iri 8 ERoh {E BRoE AR kg hdBe LG dimperaRiss and Vacuum

Condfiigigkusyo Co., Ltd.) in a state that the protecting
ITmwas attached to the sem conductor wafer. The

5 ot AP 5 T Sk g 1 o o

surfat@id? ahe REclit-lofmad Supkeakid I Opiebde of %Qg%ﬁﬂ&mﬁér"éilimn wafers

waf er were confirned. As a result, no appear ance
(diaafetérh @ incraise thickngsé: 0T pih, dBpaNer 9 scand e Pisakagdsvigh of a
sem conductor wafers were confirnmed. Subsequently,
scribdiline: D mira) wbmgrisiag Lammintegratéd chouie abdumblddiRerdin. A back
Torr, a tenperature was increased to 200C. Appearance
surfgee pha serpicondustormeafer was gralindnumdikthg evabdr thitlhess became 100 ym
.sem conductor wafer were confirnmed. As a result, in
usingn@ gppding deachiner (Meder, DEG-86, manufacured tiyrdiséa IQuspasatian). 3
. Observed with floating fromwafer surface at a
pleqeéﬁ)g

teyveiee wih kistpriesting lan 8 rtlacheshiberelp whks broken due to bad
cutlBaSiah A5 abr rine o leos e anveyod (53 Sacuu
nealeBHSER AP g 50 bR o Rt B8 i na
s o bR 1l AERRES 6 B o g o ves
5B S8R0l Mot 16156 o TGRS AbBp g e

prot8cting fMirRICHreMthdel dfthe WBhfcdMaliclBbSaf ' ata

at Z’25 200C. Thgresu?ts are S(r:]own,ieﬁ%%g%ﬁbéﬁhﬁn'e&ﬁﬁ)sr:gresu!t,

no baddagsiavancki bfntﬂneAdllibwdtM? filmam72 ddiaesioreadd |iB Dreakage of
Adhesive film4 Adhesive film5 Resin of base

- semiohyildoewafers/eret duyifiened.v Sogbeceichily, ite WiaMithining vacuum of not

et hyl ene-gi nyl ethylene-vinyl Filmacetate acetate
morg dbamtle 19 domt @ temperature was increased to 200°C. Appearance of the

protecting film and breakage of the semiconductor wafer were confirmed. As a result,

in the protecting film 7, all of 10 protecting films were observed with floating from wafer

surface at a temperature of not less than 100°C and in the protecting film 8, 5 out of 10

protecting films were observed with floating from wafer surface at a temperature of not-
less than 100°C, whereas in the protecting film 9, 7 protecting films were observed with

floating at a temperaturé of not less than 100°C. Furthermore, in the protecting films 7

~and 8, all of 10 protecting films were observed with floating at 200°C (evaluated as

bad), while in the protecting film 9, 7 protecting films were ndt observed with floating at
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pol yest er

El astic Modulus [Pa] at 9.0x107 1.0x108 1.2 x 108

Filmtotal
Thi ckness [pm pol yester
200 300 400 500 500

195 195 195 195 EVA 195+
50 Anmount of El ectron Beam

Irradiated [ kGy] Base Film Cel
85.4 90.2 93.0 94.3 94.3 Fraction Base Film Storage

1.3x108 1.3x108 20C Base Film Storage Elastic

Modul us[ Pa] at 1. 3x10'

1. 5x10'

1. 6x10°

1. 7x10'

1. 7x10'

2003&03 AdheS| ve 20 20 20 20 20 Thickness [1n] Adhesive

hgtresuls
G i nding

Fopdfpoun Tkl 1. 0 1.0 0.9 Breakage in

[No of 000O0O
| am nating Adhesive Filmfor 0 0 0 0 O D e Bondi ng

[ '\b'TabPJ1 sheet s]

sheet s]

Br eakage in

Adhesive film 1

Adhesive film 2

Adhesive film 3

Adhesive film 4

Adhesive film 5

Resin of base
Film

ethylene-vinyt
acetate

ethylene-vinyl
acetate

ethylene-vinyl
acelate

ethylene-vinyt
acetate

ethylene-vinyl
acetate +
polyester

Film total
Thickness [

185

195

195

1985

EVA 195+
polyester 50

Amount of
Electron Beam
Irradiated [kGy}

200

300

400

500

500

Base Film Gel
Fraction [%}

854

890.2

93.0

94.3

24.3

Base Film
Storage Elastic
Modulus [Pa] at

20°C

9.0 x 107

1.0x10°

1.2 x10°

1.3x10°

1.3x10°

Base Film
Storage Elastic
Modulus {Pa] at

180°C

1.3x107

1.5 x 107

1.6x10"

1.7 x107

1.7 x 107

Adhesive
Thickness [xm]

20

20

20

20

20

Adhesive
strength[N/25mm)]

1.0

1.0

1.0

1.0

0.9

Breakage in
Grinding [No. of
sheets]

Breakage in
laminating
Adhesive Film for
Die Bonding [Na.
of sheets]

Protecting Film
Appearance
under Heat
Resistance and
Vacuum

excellent

excellent

excellent

excellent

excellent

Evaluation

excellent

excellent

excellent

excellent

excellent
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Protecting Fil m Appearance under Heat excellent

excel | ent excell ent excell ent excell ent Resistance and
Vacuum L:~Eval uati on excel |l ent excell ent excell ent
excel |l ent excellent 26 Table 2 Adhesive film®6
Adhesive film7 Adhesive film8 Adhesive film9 Resin
of base pol yester ethyl ene-vinyl ethylene-vinyl Film
el astomer acetate acetate pol yet hyl enet erepht hal ate

Filmtotal Thickness [km 195 195 195 100 Amount of
4@&?%2Benm 0 100.0 Irradiated [kGy] Base Film
- Cel Frachdn@ive di® | hal:afGinS P adiager k! I St opage. El ast

2R | e T adidifunh QJ"?g%ﬂ‘“%

Modulusl [Pal 1.0 10 108

Rest otbere C| atyldinevi®l 0

1]

LB

Fal

elash

.1

ikl O
Thickness [um)

(U

Bagevest] | i epvisreaipe
omer , |- acejdte

AT ITUO IO

195

LU

195

195

ht— 1 88#e Adhesive

i

100

Amount of
Electron Beam
Irradiated [kGy]

100

Base Film Gel
Fraction [%]

68.6

Base Film
Storage Elastic
Modulus [Paj

“at20°C

1.0x10°

9.0x10"

9.5 x 107

3.0x10°

Base
Film Storage
Elastic
Modulus [Pa]

at 180°C

2.0x10’

2.0 x10°

1.5x10°

Adhesive
Thickness [um]

20

20

20

20

Adhesive
strength
[N/25mm]

1.0

1.0

1.0

1.0

Breakage in
Grinding [No.
of sheets}

Breakage in
laminating
Adhesive Film
for Die Bonding
[No. of sheets]

10

Protecling Film
Appearance
under Heat
Resistance and
Vacuum

excellent

bad

bad

good

Evaluation

excellent

bad

bad

bad
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Thi ckness [pm Adhesive strength 1.0 1.0 1.0 1.0

N 25mm Breakage in Ginding [No. 0 0 0 3 of sheets]
Breakage in lamnating Adhesive FilmO0O 10 3 0 for
Die Bonding [No. of sheets] Protecting Film
Appearance under Heat excellent bad bad good

Resi stance and Vacuum t ,.-~ Evaluation excellent
bad bad bad 27 EFFECT OF THE | NVENTI ON According to
the present invention, in a series of protecting

nmet hods for a sem conductor wafer using a surface

e Ti1min whi ch aEGHEC hal ‘éﬂgiﬁbék;ﬁ@@m us Tor at -
o ety B e Blestdndingn, it Fidhies S MpBem s for a
sem?d%ﬂ&ct@ur @Q@%lnﬁgf %rﬁﬁja %E &m&dﬁl&tfgf th\@aée?ﬁtc?nductor wafer using

contam nation a a series o

a basBIMR N QbhichVL BotRe éaé‘ti%%&dmgélﬁﬁ' %’i é%@f &te Iaﬁer‘"&’ tﬁ@ bhbE film is
t hi ckness of the sem conduct or er 'S Inned to
fromndk 1061Pa tbhiax 18008a B tebfperature range of from 20°C to 180°C, breakage
of the semiconductor wafer, contamination and the like in a series of steps can be
prevented even for a semiconductor wafer in which the thickness of the semiconductor

wafer is thinned to not more than 200 pm.
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CLAIM5S: 1. A surface protecting adhesive filmfor a
sem conduct or wafer conprising a base filmand an
adhesive layer fornmed on one surface of the base film
wherein the base filmconprises a |ayer (A) having a
storage elastic nodulus of from1l x 107 Pa to 1 x 109
Pa at a tenperature range of from20C to 180C. 2. The
surface protecting adhesive filmfor a seni conductor
waf er according to claim1l, wherein the layer (A) is
partly cross-linked so that the gel fraction is not
CUAINIS: than 70% 3. The surface protecting adhesive
filmfor a sem conductor wafer according to claim1,
wherein the layer (A) is partly cross-linked by an
1.1 r r ddsurtace protgating adhesiecimrfona gamicdoodusiarevaler camarrisinge base
fird€hnd éﬁ‘éﬁhé&bg' [&ydp %rn{eﬁscﬁw ?r#baéhr?agg/" of'the ggge fitH, mﬂw%?ein the base
protecting adhesive til or a sem conduct or
fil cempdsase layer (8) kavinam stmge elastic medulghetfrare 1a)&Patad x 10°
|l east 1 x 105 Pa at
Paaat%tt@@ﬁg'%fl{?é t??%ﬂﬁ@ﬁ?b@ﬁsﬁ 3 mto 300 gm 5. The
surface protecting adhesive filmfor a sen conductor

2. vaf gheagpREd iphdedtifg é&n@énﬁé ilm W@reéeée%l&ﬁ@ua@ﬁﬁ/afe'r'd&ordmg to
further Coan“ ses at | east one i'S not

clairpy gyheredy theryer @G sopartly P&?ﬁdfﬂ'éﬁtqy %0 m'&e ge! frachian isgipt less

tharf 7g9.0duci ng the surface protecting adhesive filmfor
a sem conductor wafer according to claiml,
conprising a step of irradiating at | east one |ayer of
3. t he Thasstirfaée IprotedtihG z@iResile ditm dormg rb%trdicfbnwaat@r @Bfér actdrdifg to

of t dhe ve | a gr .on e urface of .the
ciffs & HRefin B8 AATer Ponds 1S 300k B phariatpbat avitn an
elgutromagnetiogvasel Iaeshavmefgel fradtion isanot $esitiea et or waf er

according to claim®6, conprising a step of irradiating

at | east one |ayer of the base filmwth an el ectron
4. bearhhs surfaes ptdmtigeladhe‘aim ifitm ftbmermﬁcdnduaftmt whifes saccording to

claﬁrn ANWhILIARE a %ﬁv%%ﬁer hag st(?rg Iﬁﬁrﬁﬁﬁ%%? LAY ¥asPl « 10° Pa

one' SUrrace: 6
at prQFCendiitn ghicknessiis drondd atndo 3ﬂaﬁ.tﬁf. conprising a first
step of lamnating the surface protecting adhesive
filmfor a sem conductor wafer according to
5. The surface protecting adhesive film for a semiconductor wafer according to

claim 2, wherein the base film further comprises at least one layer which is not irradiated

with an electromagnetic wave.

- 6. A method of producing the surface protecting adhesive film for a semiconductor
wafer according to claim 1, comprising a step of irradiating at least one layer of the base
film with an electromagnetic wave and a step of forming the adhesive layer on one
surface of the base film. '

29



claiml to a circuit-fornmed surface of the
sem conduct or wafer via the adhesive |layer, a second
step of grinding a non-circuit-forned surface of the
sem conductor wafer and a third step of processing
the non-circuit-fornmed surface of the sem conductor
waf er after grinding. 9. The nethod of protecting a
sem conduct or wafer according to claim8, wherein the
second step conprises at | east one step selected from
a mechanical grinding step by a grindstone, a wet
7.et cHihag matgs) of preduniagethshi sufase eprotacting pdhdshki rign for a

seﬁ‘ﬁ@o?idu&@r wﬁglea&%kﬁr%j OfjaiRf @tc\%ﬁgngﬂ%% %ﬁﬁnof ﬁrég%ﬁlt\g? bt least one

waf er accor |ngtoc am8

layes 9 thes basedtim |vatisan Jedronthspms ep dhat dhe gel cﬁ'nctamsﬂaneczﬁfis not less
tha 166 Bhag sRpWr ?brplﬂ'p% n ddheSive %yérttﬁfor%f ﬁlﬁf@h’é %)ﬁhé BYseilm.
all oy a

netal and a step o |ng a fret ter
sputtering a netal.

8. A method of protectmg a semiconductor wafer comprising a first step of
“laminating the surface protecting adhesive film for a semiconductor wafer according to
claim 1 to a circuit-formed surface of the semiconductor wafer via the adhesive layer, a
second step of grinding a non-circuit-formed surface of the semiconductor wafer and a
- third step of processing the non-circuit-formed surface of the semiconductor wafer after
grinding.

9. The method of protecting a semiconductor wafer according to claim 8, wherein
the second step comprises at least one step selected from a mechanical grinding step

by a grindstone, a wet etching step, a plasma etching step and a polishing step.

10.  The method of protecting a semiconductor wafer according to claim 8, wherein
the third step comprises at least one step selected from a step of attaching a die bond
film, a step of sputtering a metal and a step of making a metal alloy after sputtering a
metal.
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