SURFACE PROTECTI NG FI LM FOR SEM CONDUCTOR WAFER AND
METHOD OF PROTECTI NG SEM CONDUCTOR WAFER USI NG THE
SAVE 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 nmethod
of protecting a sem conductor wafer using the
protecting film More parti cularly, the invention
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a conventi ona ace” protecti ng
sepRBh&nsiugdier wafer, an adhesive f| | mcoated with an
adhesi ve | ayer on one surface of a resin filmis the
main Stream However, with the recent wafer thinning
t echnol ogy, there has been proposed a process to
support a sem conducBACKGR@UNDWRIn adhesive film
wi t hout peeling the | adhesive filmeven in grinding
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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 the
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 conventional 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




wafers and the |i ke (JP2001-372232A and
JP2002-012344A). Furthernore, even in a heating
process, there has been proposed a process w thout
peeling an adhesive film (JP2002-075942A). Further,
in late years, an in-line system has been proposed by
i nstrunent makers, which is to carry out a step of
grinding a back surface of a wafer, a step of
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serpicdstar nwafer capable of the high temperature process 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 semiconductor wafer using the
protecting film.

[Patent Document 1] JP2001-372232A

[Patent Document 2] JP2002-012344A

[Patent Document 3] JP2002-075942A

DISCLOSURE OF THE INVENTION
Under these circumstances, an object of the present invention is to provide a
surface protecting fiim for a semiconductor wafer capable of preventing a

semiconductor wafer from breaking even when a thickness of a semiconductor wafer is




The present 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 layer (A) having a storage elastic
nodul us of from1l x 107 Pa to 1 x 109 Pa at the
tenperature range of 20C to 180C as a base filmcould
sol ve the above object. Thus, the present invention
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semiconductor wafer. rthermore, after peeling 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.
The second invention of the present invention is a method of producing a
surface protecting adhesive film for a semiconductor wafer 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.




sem conductor wafer via an adhesive |ayer, a second
step of grinding a non-circuit- forned surface of the
sem conductor wafer and a third step of processing the
non- circuit-forned surface of the sem conductor wafer
after grinding. BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON  The present invention will be described in
nore detail below The surface protecting filmfor a
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to Hoe€rom 1 x 4 107 Pa to 1 x 109 Pa at a tenperature
range of from20C to 180C by an irradiation wth an
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modulus exceeds 1 x 10° Pa, there are defects in that the film becomes hardened too
much, making cutting properties of the film 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 gel fraction of not less than 70% and
more preferably not fess 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 10’ Pa at 180°C is manufactured by exirusion

molding or the like and then the storage efastic modulus can be in the range of from 1 x




be manufactured by an irradiation with an

el ectromagnetic wave or a plasma treatnent on the
protecting filmhaving an adhesive |ayer forned on one
surface of the base film \Wien the base film
conprises two or nore |layers, the storage elastic
nmodulus is in the range of from1l x 107 Pa to 1 x 109
Pa at a tenperature range of from 20C to 180C by an
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projection and, accordingly, a dimple occurs on the back surface of the wafer
corresponding to the projection in grinding the back surface 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
cases.

As a resin forming the layer (A), there can be exemplified, for example,
polyolefin such as polyethylene, an ethylene-vinyl acetate copolymer, an ethylene-alkyi

acrylate copolymer {an alkyl group having 1 to 4 carbon a_toms), an ethylene-a-oiefin




formng, inflation filmformng or the |ike of these
resins. The el ectromagnetic wave refers to ganma rays,
X-rays, ultraviolet rays, electron beans and the

i ke. Exanples of irradiation equipnents include Area
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sem conduct or wafer to a circuit- formed surface of
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- thereof include an acrylic adhesive agent, a silicon
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copolymer, an ethylene-alkyl acrylate copolymer (an alkyl group having 1 to 4 carbon
atoms), an ethylene-a-olefin copolymer, a propylene-a-olefin copolymer, a
polypropylene and the like, polyester such as polyethyleneterephthalate,
polyethylenenaphthalate and the like, polyimide, polyetheretherketone, polyether
sulfone, polyethylene, 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




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 like
on the surface of the sem conductor wafer after

peeling off the protecting adhesive filmfor the
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surface of the wafer (hereinafter referred to as a
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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




agent is separated from an enul sion prepared by
enul si on pol yneri zation through desalting or the
like, re-dissolved in a solvent or the like, and used.
The acrylic adhesive agent has quite a high nol ecul ar
wei ght, and is, in many cases, |ess dissolved or not
di ssolved in a solvent. Therefore, in view of the cost
as well, it is preferable to use the acrylic adhesi ve
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12 BarBP%éam%gh%ﬁet repenepdly referRy rt@;aa@emethxaﬁ@h%a@a@f%ester
' Pre?ergbqg Isa (mgth acryllc acid alkyl ester containing an alkyl group having from 1 to

8 carbon atoms. Specifically, there can be exemplified, for example, methyl acryiate,
methyl methacrylate, ethyl acrylate, ethyl methacrylate, butyl acrylate, butyl
‘methacrylate, 2-ethylhexyl acrylate or the like. These may be used either singly or in 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




exanpl e, acrylic acid, nethacrylic acid, itaconic
acid, nmesaconic acid, citraconic acid, fumaric acid,
mal ei ¢ acid, itaconic acid nonoal kyl ester, nesaconic
aci d nonoal kyl ester, citraconic acid nonoal kyl
ester, fumaric acid nonoal kyl ester, maleic acid
nmonoal kyl ester, glycidyl acrylate, glycidyl

net hacryl ate, 2-hydroxyethyl acrylate, 2- hydroxyet hyl

_f_ro{!qééf;é1 \‘%é%tl“ghg 9?3‘%‘%{5 ?Tnﬁlslﬁé (rgeé‘t}%?cz{llél’ a%i | gll%}l ester monomer unit (A)

tiary-butylam noet hyl nethacrylate and the Iike.
calisépléelpgﬁqog are acrylic acid, nethacrylic acid,

-h 2. . :
et WaErg) S orfy () Rifine netb AR 2 avpg g fyngtonsl

ardBCedphnlNGSRaFMYg Rfh %B!%E%—Wili\q %ﬁgm tilerk NGB I%xemglg"ied, for

nononer, or two or nore thereo y be copol yneriz
exdriSie CHArYIIt aE NRERAdrYic Adid, liicomE QLT ARkEcdntdheid, NGtraconic acid,
amount used as the nononer (B) having the functional
fungarielgcid, caprRld acidf itdconiet dig mdrioBIkgl 64815 SmddaBhinid GicRORBhoalkyl
is in the range of from1l weight %to 40 weight %
estba sdithaonict heidt mbadalleyiroastdr, dimarid sclde nivppalkyr sstas malic acid
materials of the adhesive agent. Mdre preferable
mope@kyitesitar, glycidideasrglatpe ghfcidyt omtiacndatgh2-Wdtaxydiflyl acryiate, 2-
wei ght % Thus, the polyner having the structural unit
hydreyetiv h metincosatant adrylamide, s amthacsdapissi t tesiierpdbutylaminoethyl
nomer conposition can be prepared. Mreover, in

acryaige forian UL BRRIBY FAIhaCaYBle and|the firayrTirefassis ate agivic acid,
me@%@%ﬁ%%%ﬁ%?@@gqﬁé?@l %gd rtg,fJ ?@géﬁ@g{@h E\%Ehdaictryilac%g ,S agrtyla?nide,
meftRh R Crothe et SBE ol ineln il ePrim el the main
mofiGHbE AP G dh i Rereb? e bef Lh I rhart TR AEnetlny, it i

preﬁég?oﬁé‘ghﬁsi‘h\éearﬁ&ﬁrﬁ%a e foRBRleh ZQ) F%QH@%%! 'furﬁtﬁiioﬁag group

od, it is preferable to consider”a cross-11

capaBlelsIGefdting W4 Lrobs-AiindPiddnt iPh thERaRYe2df i 1 veight % to 40
cohesive force of the enulsion particles. In order
weighta% basedeohlltsé adtapanbingl gSath@kendnsinefsags ral afdtelals of the
nmodul us of not less 9 than 1 x 105 Pa under
adheeivp eaganlr doco pafeiablesaroduritrionn 0 Grige ETEG 1i weigbt % to 10
preferable to inprove a cross-linking nmethod to
weighfi %t dhus,dhe polgserkaving tbe stiyctosb onit (B mithiapgraximeately the same
di functional nononmer (C). As for the nononer to be
comrRsIPY @6 the wangmeet comnesitien sam bpdremsyeshpl i fi ed, for
exanpl e, al net hacryl at e, all¥) acryl ate
e layer Taily

di Vi pg\g_q{z;g?/?{gc?er\;rpq{)“ e adhesiv 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
film 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




nmet hacryl ate, vinyl acrylate or, for exanple, both
ends are a diacrylate or a dinethacrylate and a
structure of a main chain is propylene glycol (product
nanes: PDP-200, PDP-400, ADP-200 and ADP-400,
manuf actured by N ppon Gls and Fats Co., Ltd.),
tetranet hyl ene gl ycol (product nanes: ADT-250 and
ADT 850 manuf act ured by Nippon O Is and Fats Co

ﬂ a mxture thereof 00

thagy XABp?améer tem[ﬂ%twemomofmﬁr%aﬁo& F%Z%@ ﬁaﬁ greferabfe

o Idirateer {asp1REG fiarch i DB AePrette [T famerizing the

R T ERles |, Sl Vi ingrer et §P§'§;w§¥'¥f #3ih dyero can be
: exé‘\ﬁﬂaﬂl@& Yt %f(émné@' %II ngé%?%%qs@? ue@%llu ra%%t%??%b%nz?rhe vinyl

- me%ﬂa‘&ﬁ%&é”ﬁﬁ |%c%esémf090§%ﬁ§i!é' BAthagndd Sre "RNGEBN late or a

conp03|t|on can be prepared. In addition to the main

dinvBdnaiRate CANAISA istruéturgof Aenaif dsinvie pﬁ@}ﬁ}l‘éneaalgcdl RBroduct names:
conmonorrer havi ng the functional group capabl

PDIPe20L), IRTIP-480, ARP-200 28d | ADRK0Q, @geuthctured Iﬁpﬁmpbh CDlls and Fats
conmonomner having a property as a surfactant

Co(, heutar), ndétramethgdérs r glyctlo (@I‘c&:@ct&3nar&e¢ml£@f§25& abheé ADT-850,
surfactant) nmay be copol yneri zed. The pol yneri zabl e

magyfeticachhy Maeon é)llprarpiefa;s 6b., bdil.n gandop ohixtuse | thergofaipriduct
a mai n_nmononer and_a comononer, and al so _serves as_ an

narpggi| ARE il $ @MDPTﬁOQ%mgn%ctw@ﬁwlpm Pishand Ratedae, Ltd.)
&ﬁl.@l ng an acrylic adhesive agent prepared by

a" fon pol yneri zation using a poI yneri zabl e

s BERAM SFSREoE Boioreg &) ot BruliensoryBieriad. the amount
uséﬁsfﬁ%Lé# dso glcelﬁérablg qﬁglbb tan %Vc?fnfr V%ﬁedh %\Je'i@g n/ gg %b%l @tt %?rﬂnore

occurs asily

prefégay%n%maighﬁ%g ﬁéﬁpﬁta%eb edl & 2 ﬁ?ﬁ% m@gﬁ&r Thus, a

or sucn a polyneriza

pol§Hef R&lithe strOgtf gﬁfn(@ﬁwmsmbk.ﬁmb% th@%n@@dﬁ%o%monlas the

pol yoxyet hyl ene nonyl phenyl ether with a pol ymerizab

mohompr @ipest¥ltion con Pe bRspapsiticed in  a benzene ring
(product names: Aquaron RN 10, Aquaron RN 20, Aguaron

RN- 38, addiipnatooihe RiNainOmanomeih eohstikging ntha ufdhetive ediebly and the

Dai i chi Kogyo Seiyaku Co., Ltd.),
comonomer having the functionat group capable of reacting with a cross-linking agent,
a specific comonomer having a property as a surfactant (hereinafter 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 polymerization. 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 semiconducior wafer with

water.
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amoni um salt of sulfuric acid ester of

pol yoxyet hyl 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 i ke, manufactured by Daiichi Kogyo Seiyaku Co., L
td.), and sul fosuccinic acid diester series having a
pol ynmeri zabl e doubl e bond in a nolecule (product

name Lat enmu Latenul, S-180A and the |ike

TGRS T R St RIS Zeble SO SRR oo BT fgh g rample,
polyBNeRche R BnyiPRtvf BiteE it B RlyinenenSte 1 SharigrdyP troduced in
a GERGhY TG BRAUBSHIREL Ao R, AdUBrdORKIS | ARl Rn-30,

AqLBRhERAAD BRd SXETRE) Haﬁgfac{uﬁ’éd %?afmlcﬁ'r K'bﬁgdéﬁ%i r%kg Co., Ltd.),

pol ymeri zation, anionic polymertzation,

amPRIiUIe ['9aft adfi UFuAS thcldBstet 168 pofyeRvdttleddeN Bohyishenyl ether with a

production cost of the adhesive " agent, the influence

polginetiredid tpedpenpiajro@y ptipgudetl in B ®eRBHRMRIG prddét names: Aquaron
i nfluence of ions on the surface of the sem conductor

HS#HT, dquarcth HB0! arkdethet like, painyfzeturedaby @aiith Koago Gdivaku Co., L
pol yneri zation is preferable. As for the radical
td. )} ging reslfpsugcininadid i di¢sieroserien heving  polynmerizataie i donbleybditein a
radi cal polynerization reaction, there can be
magegeiep| (Prodeef,  Hapies: ekalgpiue, Soh2§ani batpebxBd88As god dke  like,
- benzoyl geroxide, acetyl peroxide, isobutyl peroxide,
magpiasivERA by itk iCmporatiay e THS)- BUPNOReN hRYipe, a polymerizable

o e Sy DR e it A St GRS may be
' | f at d the Iike, d
Co%?n@%%%@égﬁfgﬁgé{gmz, ger Zgobiasiesggut yr gni It r iel e?nZ, g'z?
bj - it Ll , . .
2 o SRR b dneepeniam of e 2qndic qdhepitg agent

theROLMTBE iek&hpidd Pior (REMBIEU L RiQD gQ@h\éﬂféﬂoﬁ aL }iBkkc PolyAization,

anong these radical polynerization initiators,

cativRiceiolypidrizBlich AMPIHEAKEC ORTsRIEHHS $heSPoBu@RnAHRPBE B adhesive
persul fate, potassium persulfate, sodium persulfate

agenmcthé influbhdecof tad (naticrel YRILRS of leUhbrbrieks, 2RO irfRBPEISSNS on
havi ng a carboxyl group in a nol ecule, such as
thedsutface 06 ihes sémicondudeaivefer anecthd ldked tHehpolyinkezationa by radical
preferable. In consideration of the influence of ions
- polymerizatiors Us f preteraitlet héissdon dundadicdr palaierizatisnmrinitiaton in the
persul fate and azo conpounds having a carboxyl group
polyrerizafien &y dhe radigalnplynarization yeastign.4thetm fary Heepxemplified) for
and the .
examp?e, 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-methyibutyronitrile, 4,4'-azobis-4-cyanovaleric acid and the like.
In the polymerization by the emulsion polymerization method, among these
radical polymerization initiators, water-soluble inorganic peroxides such as ammonium

persulfate, potassium persuifate, sodium persulfate and the like, and also water soluble
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like are nore preferable. Azo conpounds having a

carboxyl group in a nolecule, such as

4,4' -azobi s-4-cyanoval eric acid and the |like are

particularly preferable. The cross-Iinking agent

having two or nore cross-1|inkable functional groups in

a nol ecule used in the present invention is used to be
- reacted with the functional group of the acrylic
_adhesi ve agent for adjusting an adhesive strength and
a2} ETRAUNGE 3103 CHENE 0Dt To b B0RGul A Tager 4 robis-4-

AR AT B PRI B2 oo of
) ' t . '
BT BNt Aoy D AP S ) comns
' t , : . .
eSS PRI Mooyl S0 snoRREBMLE Bl st ana e

liké BkEmoreSREMAHMY. CAZEQIIIIRES havisd'a %ﬁrt}oﬁ*igﬁ&}'ﬁ iR BBRcule, such

di i socyanat e, hexanet hyl ene diisocyana

as Ur4-astiy-h ey prcopRne atialananes el H6 pyaibabay Brehaighiki on
product, polyisocyanate and the I|ike, aziridine
c onp dbe dwssAistingagant hawhd ywobpmoradress-lirikapledandtiofalrydups in
propi onate, tetranethyl ol methane-tri-o-aziridinyl

a moleglonsaddn the, Neselit pivenidmie ubedhte-be, actet s(ith-the functional group
aziridi necar boxyam de),

of feenecriiie edhesivs pesnd far sliusting pn adhesivi steanattpang arriobiedive force.
N, N - toluene-2,4-bis(l-azilidinecarboxyam de),

Ast 1o nibengToss-inking rsienisi -thereo cam they (exemplifigidn dpr “example, epoxy

con@éﬁ.ﬁ{gﬂgﬂgé&b%‘sﬁ s‘éﬂﬁtﬂl I,@%glﬁq%g/{ aeftl}ljenr,C t;io?yng?glce?oﬁ)o;))(giyglycidyl ether,
Peﬁt??&ﬁﬁﬁ ety Syt alfrBhaehgb ey pne gty
o TR ROy P PGB AT L L Wt

cofibetirids € s@dh N0 BfrafiBhfend ?iisﬁ%ﬁnlalé, h@)?arﬁ&ﬂ;tﬂ@ﬁg g@fso&;’é‘ﬁata,

cross-linking agent 1S preferably I'n such a ran

trintdldiolbraBars! €S0 Biidodiiad B ddfticAUBSd LA, ?B@isocyanate and the
cross-linking agent is not |arger than the” nunber of

likef, unzitidiomatorgsaunds stci e agmgthyRipieieeltiB-ageMyl  propionate,
However, when a functional group is newly generated
tetrametiytoiroetbass-tri-prariridinyle apropionate, WINN'-dibkeenylmethane-4,4'-bis(1-
cross-linking 12 reaction proceeds slowy, the
azigdiprearhaxpamniag), adeNthaxametivieperit Gxbistidazilivinechenoggamide), N,N'*-
amount ~as required. The preferable content of the
tolyengwed-pisiikagifidinggarmoxyamide), ¢ heimednipipropane-tinB-(Pmethylaziridine)
meight Sr&]tg 15 wei ght parts per 100 weight parts of
propRpdize A teadkes iRiEniisintel ergrn cOmBOLRsIS SHEN | @S t AL N'N-
tetf%@%v‘gﬁﬁ%[gwm@ﬂslémitng,e £ ,g-rﬂ)?s%l,\f\F-dfg?yrc%?rla(r)rfingnqgthﬁ?cgglgkgx%ne, and
melamine compounds such as hexamethoxymethyloimelamine 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 functional 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
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be insufficient, the elastic nodulus may be | ess than
1 X 105 Pa at 1500C 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 fromthe surface of the
sem conductor wafer, the peeling trouble may occur in

an autonmmatic detapi n hneandtesemcndu
redifipE Prrgcs HlaviofiR Rk kep Gest TAY 26 renamead & ras amount

stren

=sEy Fe@ﬂtﬁ%ep*’s%ﬁaebi? SRMF LIRS (P RBOE pots 6?*1{%"96 o fom

A M A WA i o
Wﬁé?ﬁhé %Hh%ﬁf‘@%ﬁ Fr??jvl ng mé’é1 ¢hd &ﬁm@%@?&ﬂ! of t ya?fheélve Hyﬁr may

step of backgri sem conduct or vva and

belfigafcra? Bk ésmc&ﬁmmnﬂaytbernewfrﬁh Pk mmiaaaﬂ 18Ehd heat
on the surface of the seni conductor wafer may occur in

resisiance0AsEbe ddiefioratHiie SAdcerdrgf) an GaRtsiRgres R Iduefo Heeshhesive
in the present invention may properly contain

layeatshid$ itee pscur @nd dic editdshvg siethgti iv éngpeasedr tSoe svhes disd patecting
rosin resins, terpene resins and the |Iike, various

adkesivedimds peelat dwah dom ke sudacuciihasemicosductarhvedtfer, fe peeling
aimof the present invention is not influenced, in

trogblamaysieceign epautamaficidetainganachineagshihe spmigoadediomyafer may

becq% ol&%rrerl zing the specific difunctional nononer and
t

%Jwr?heﬁwnr?gmea@eéﬁﬁ W ifesonteiien tah Brughaihp rRgihesive

str%’n%'é@“&?yﬁ@é "R e BPE IR ROF R RO PE rericapdorlay Aater i
h h f

o b W S L 8 Bl I e

thegg%(rﬁﬁ{pndm(’\%fgy 'ap&ttﬂé ra%hé%]ﬁe 0% fin 9RE 1okt L bY ?Ba#@ﬁﬁd:ﬁ‘& the

orm ng agen are pres

serAiEBEdUctor! Warbh %n@qmﬁl‘e‘éﬁa eaé’feﬁwe dG&Qrt @ﬁ?ep at Eoﬁtgﬁmatlon

surface of the sem conductor wafer to such an extent

on tHeadurfées bi the skmidoRBQASH Ve mEPHcduRinSsonfAsHRBs. it 1S
preferabl e that materials which are volatilized at a

dryiTige tzelhpsiveatagent obatingesaldivesiuved i3 tAg eirbser®ahidiion may
solution are used to mnimze the residual anpbunts of

propiis eontaint teekifigrdhies i agasstiny exdhediee paafiesiEsy eush msngkin ofsins,
the protecting adhesive filmfor the sem conductor
terpgardesing and éheplikes uarious reudacthntn aod thd lkeptoopushlap extent that the

adj usted in consideration of the
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 glycol monoatkyl 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 impossibie. For this reason, it is

preferable that materials which are volatilized at a drying temperature of the adhesive
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processi ng conditions of the sem conductor wafer, the
di aneter of the sem conductor wafer, the thickness of
t he sem conductor wafer after backgi rnding and the
like. When the adhesive strength is too low, it is,
sonetines, difficult to lamnate the protecting
adhesive filmto the surface of the sem conductor
wafer or a protecting property of the protecting

ag@thestiMg sblutibh %@%3 tbr\%h‘\firﬁlhs'tﬁé‘tre5|¥\6¥ra¢r}?éﬁn#§q‘3f these in the

. sem conduct or wafer roken or e surface o
adfﬁmquygrconductor vvafer may be contam nated with
grinding dusts or the like. Further, when the adhesive

st r eMigé Adhesivieostrdtiglhof thepsretdctigy au¥eskaDAli oy 1 Sdthichfductor
decreased such that the peeling trouble may occur in

watem iauthenpitesent heemtipnn gamrebeh ipropevip exndjusted [ abasitiématon of the
adhesive filmis peeled off fromthe surface of the

progessinm pendiions ohdicesericorauctiroeaiers thegdiainete € khes serhiaorductor
of the sem conductor wafer, or the sem conductor

wafgsstae thiskgrss oidhe semisandyrcterovaferatios ackgimgingyandithe like. When

" jve th|S|nthe range of from5 g/25 mm

%J%sweg% rgagtl:hﬁ IoWe il §oMetigrRsL Giffiuli S0 nisminaie durprotecting
a8 T T S é RS S B S B 5o6eb o
profBS e et b GRS et BB I S eRE el g may
~ be Ebrél@n of gﬁﬁé@t BP qhe %Bmfc%ﬁgutftgr Dvg{‘er trﬁ%gtb%r ccgfﬁérﬂ?‘ngtede\mth

gravure ro net hod, ar coa

gri ShistdTBE fh‘équea Ffiirﬁelc %ﬁrthgglr yé’gvé)’é drideh [s! ljég h?éw aBeeling

applied. The conditions for I ng t e coate
wor&éblﬁ@ln‘ﬁ?ht&ﬁaﬁcr@s@d 8Qéh PRf fhe Pk (? YoubRShhbY) 6E&H in an automatic
r

. Gener al is preferable to y the sane in a

detaping man:ﬁlnérvﬂmnaﬁéﬁrdtéct&@CHBEeél% il Rpekibds REFAMS tHeOsuHAce of
mnutes. It is nore preferable to dry the sane at from

the 8e0tondudFOeder after pravesdiby trecttark darfhae & the serhieendUetor wafer,
satisfactorily pronoting the cross-|linking reaction of
or thpesenteansigcipr wifengnighiebe bagkgntihesongheasese Wg@lly,, the legihesive
protecting adhesive filmmy be heated at from 401C
Stfetnathee indhe danger & HoBD 255NN do 569 926ums. prefasably flemdiOyg/Agmm

o BhaEndh it e %feﬁga&%é%a%@gﬁsgﬁm
' ab 3 00

et A Bietiselsh shrig R Eennive oo coBiPa vl o ons qsé of
the %%E cfr”ﬂ% eﬁ] rnlgnovxm !:t?atmﬁventﬂgdss Sﬂ%hc ?K],%gc Scrtog%a (ﬁgethod a

acco Ing to € presen ron
reverse roll coater 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 to 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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| am nating the surface protecting filmfor the

sem conductor wafer to the circuit-formed 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 sem conductor wafer are
carried out in sequence. Subsequently, a third step

aggﬁt @ﬁ?ﬁ#‘ Iﬂtfbgl ?'&Pﬁ@,&? V'Fhef h'i %s%rofd[h agﬁ’gs(?v rﬁg%)?eﬁ%rably

ace 0O SEH]COH or war er or

in ng{gﬁ erﬁf%ﬂ:?ﬂﬁl%%blﬂgﬁ.cond' t| ons such as met aI

sputteri ng or netal oy is carried out w thout
peel ingmefhbod i Brodiubihg 8 RInMESHHULRE whidr Bhing Ti'ib-esurface protecting
remai ning steps are not particularly restricted. FO
filneXarnthk esenficonaubiof welfer adcofting RUtR pREBEONSIRIOAT avmtegtep of
is exenplified in which a step of peeling the
lanpnatingdhé ngfadhesicctnd dilhnfof the dehicar@ioition weies to® thevaifcait-formed
a step of dicing for dividing and cutting the
surangi(beminatieroefemetide as a ssitfeqe) of theclediicrndf.cor wetel, iangpcohe step
sem conductor chip wth a resin for protecting the
of é’éﬁ@f'nﬁlaﬁtmnnoraﬂtmtﬁ@rqukéum thereinafter ogferied to as a back
uence. a met hod of grinding the .
Sur?ﬂ?%l g tP% a?mwpeﬁim veafen a(e @arrwdmg'nsi@@aw@pest%wseqw@m@ third

Steﬁe{}h g n@ %\f@o{r‘lm)égggp bgr?@rg&cg%gq OI:iaﬁg surface of the
f hod

i ﬁ%@%&ﬂﬁﬁém R S Ep s

spu?t%ﬁﬁ’@ dy ﬁ{e?ﬁ.aﬁ% ébgérﬁ&ﬁ Vit ﬁlﬁﬁ% w%gﬁqiam%]&%ﬁ%gpr{)ﬁgting film.

Th@@%aﬂﬂﬁu%ﬁé yaf Rét b?rtnEMér‘lW%sthé}é&‘”eﬁor %xgrtnﬁ% Y method of

releaS|ng the stress renovin anage

prof@aed & eemBnlifi@ob dakersir Eﬁ.‘?ﬁpli%d lhhﬁh%ﬁféfst@&%fﬁaé}ﬂg the
to etching or polishing after mechanically grinding

proteténd adiestuer fllacer thesSsepiedriiiatl wafd @ istepdef didihg for dividing and
processing in this third step, wthout peeling off the
cutirgothe semigpniiudton wafes teegtep of notding) & iseglirgntha dleeséoneuctor chip
filmfor die bonding, a step of lamnating a dicing
- with a prsiraied Profeciing s euderf pdriiant end thedikb @nelcarged nuisg saquehce.
tape or processing under high tenperature conditions
f or A$pateetheth §f §rinding the pa-Ciredt-lgrpRd surfacsciy e sasend step,
sem cgnduct oIr }ﬁ\gaf er and then making a netal alloy is
thereara Be SERMPITipRe for %ﬂe@p&ﬁ»& arethaslgol mpﬁ'?argcaﬂwn@amafthe back

the surf

s b B35 Pt S LGB DL g metnoc. o

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 back 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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washi ng, plasma washing or the |ike on the surface of
the sem conductor wafer may be carried out as
required after the protecting filmis peeled off. The
t hi ckness of the sem conductor wafer before processing
t he back surface of wafer is properly determ ned
dependi ng on the dianeter, the type or the |like of the
sem conduct or mafer and the thickness of the

adﬁ%ﬂjeh@&g tb(r;rfog%n n?v%%:éap qr Ces%",!;@ ?EQS{ngﬂrFﬁééemperature
'qﬁ@?’gl r Uﬂgﬂﬁdq ? |[1n %I%Etooliler%aglpglﬂjf&?%fw %Tl&;}?dutc%(np%aper and

€ operation am na
thenNRalihPh Qﬁétéi@iof/ id Bardidd bhxe § Hfrﬁ,QH(? gﬂﬂgeétihg énlrg is pee ed _off from

sem conductor wafer 1s generall uct evi ce

- thedein@iBenat @k aemiddnaudtO MRl |Faﬂhé}ﬁfoﬁ9é W8AtR@nA such as water
roll-shaped protecting film though it may be manual |y

- wablang, dsech washigpoethe Hsesn thexRtesf 1k sbifcopdlQeBlAfer may be
| am nator include Mdel: ATM 100013, ATM 1100 and

carfigilas0equitatl Hfec ther prdiebiingTiias pedleCafip. , Model : STI L
series manufacture by Tei koku Sei ki Co., Ltd., Mbdel:
DR8 50 thivkeesofdies sensicanduston walar defdrg pMicessingtiekiack surface

: ., . Ltd., RAD3500 series manufactured by Lintec
of \@fﬁwr%rpp%ﬂy dptermingd depeadingpnathe aliareeter dhaitypa or e lieeyf the

nat or the adhesive filmfor die bonding, for
sergrg mE? "ﬂ?g%repn d Afavieoess pivihgoremieansusior wakel f!ﬁ?" processing
the 3R 5fics SaRP PimPRor g SreseTuts s Ropfig on the
i B SRR e e GO LRAYB, GARCE OF 2 paLvest e
m Xt'FHee gfara% ROLYT Wnflgatln S'tr{é Ecﬂe&m hgl@rmitefhtte'hggrfe{cgsbp the

to form heswelae can

: serhiBéhdiictor Wafer G gérﬁkﬁal%o\‘lbmtg@ by %Sdeﬁ}lc@r!ﬁnbﬁg}ated as an ﬁutomatlc

thernosetting fesin may be sometines conbined

lamiritort 1U6RR) Bfbliishepéd Sdtecing filnf Rsighst iy Bbfn‘iﬁnuﬁligﬁ laminated in

bonding 1is heat |am nated to the back surface of the
sonse pasesn dxatrpiesvafiiey awoimtia laminktdr indi@enMbdd: ATM-1000B, ATM-
sem conductor wafer with the adhesive agent attached
1100tandet cAM 1100 Aharafadtited by dahatos tGopp.aebdeh &TL kerids stagpfacture
- on the back surface of the sem conductor wafer are
by Telkgkeiciaiki &loy Lébnireelc@R850%: DRGOE setieymanufactursddyeitd Seiki
off from_ the surface of the sem_conductor wafer. A

Co. sleth &“%09 FeEes BpRyiast EdPYHReg ERIMORtiop ape theBigduct ed

|ce denaqni.nat ed aut omati ¢ det api
ﬂ!} e\g% n} ofa ?ammator the adhesive film ’r%r d:% bonding, for

' example, 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 bonding
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 roll to form the

semiconductor wafer with the adhesive agent attached thereto.
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be manual | y detaped in sone cases. Exanples of such
automati c detapi ng machine include Mdel: ATRM 2000B
and Model : ATRM 2100 manuf actured by Takatori

Cor poration, Mdel: STP series manufactured by Tei koku
Sei ki Co., Ltd., Mddel: HR- 8500 series manufactured
by Nitto Sei ki Co., Ltd. and the |like. Further, for

i mproving a detapi ng property, it is preferable to

oo A B LB s B R slePabh e, pedk SBRSE o the
PP R T B o
theoéurfa% of el Rffcdbiulibewadhes 'sgﬁesa&eméseo%eﬁlﬁmg L&Al be

Imin the present invention can pro
coﬁdﬂctéiﬁ 190a dBviIeOBSHHAhREY 88 aAfautdiRatRy RESS liLngchine though % may
conditions of the sem conductor wafer, e di aneter o
be trighuafyri detapddaih @omeahsss. Elenpléed bﬁ&j’bhséﬁt&ﬁaﬂd”&tapmg machine
sem conductor wafer after grinding the back surface,
inchelat Mogdel: CATRI{20008 amd tMadel:hiATRMS2H)D amghufdvturkd Kigy Takatori
When the tackiness is too low, it is, sonetines,
Cogiorationu Model STRnsenies enanuéactured by tTeikgkd Seiki Co., tLite, Model: HR-
surface of the sem conductor wafer, and a protecting
850ft epriestmanyfaciuied py dlitecteikidd.i L arsttbentike.i Rigrtiferifor ismproving a
whereby the sem conductor wafer is broken or the

detepip erestY: tihés SEaleaBRdGCE¥duRhT dptaping Wishihariingeerequired.

Wi th ding dusts or the like Further when th
MofSgr ad B i Rgifaraan i feps et e €5 SHciiR tenon-

RS R,
pr ot fed ffaeﬁnééé &ntl];é Qlﬁpfatcgt%h ﬁ'l‘ébéoq"%glvgfa Iartﬁeof e é?g@e%ﬂr?%ﬁlﬁ?irn the

waf er after perfor surrace pro

' pre%@ﬁ tlrﬁf‘émldip '?:gHCbt%ber‘Mifb%r adﬁ%teﬁhﬁh%%lﬁﬁi%g&?t&r et %cessmg

be broken in some cases e net of prep r|ng

cortd'ﬂi‘m§ WF iR SerRicOhdfctdr Mikfén, kB bR ctdreor IR sERRBHGI®Sr wafer, the
waf er and the nethod of protecting the sem conductor

thickeésy ofisthegsérhieopduatozcivifey dftdr Nyrinding hBe P& EBlirface, heating
invention are as descri bed above. However, in view of

corgiitioneriti thg thite <16p ot thei ket | Whan tméweackmeﬁaoe tob ibwe it is,
sem conductor wafer, it is preferabl e that

soregtippese ditfiayit do Hminate dtbelpﬂgte@tlnlg firhdo thensuriace of thessearicbnductor
envi ronments of storing, coating and drying and

walgpnANdoh REGieEing oroperiyRabe protasting dmekacomies Hesuiisiant ewhereby
mai nt alcped so as, to co Ieﬁevvl th cl eanl i ness of cl ass

the 1 JBCIIUCIs SMaieg iR Siokan i thessuriasgeslalhesteniganapctor wafer is

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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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
waf ers of germanium galliumarsenic, gallium
phosphorus, galliumarsenic-alumnumand the |ike.
EXAMPLES The present invention is now nore

ecifi.cal i 1lustrat bel ow with referenc

BRERRUE ol i, eliiode, 67 PSS eaTHVBRT Mes o rprpreterable tha
M) | es. while,. [ . .
bR S AR Reciap ﬁ%%%ﬁ?ﬂié‘aw'e?@:wéﬁ%h%ﬁ s goating
T hAH PR cROARERTe of reBR VAo e Y Fugnipipec so as

td &ts@pﬁ%m AeMIRGS! HIRET RGN b H@?él%féﬁ%ﬁ (R8C ﬁ%&’érBQSt%Hdard
a method regulated in JIS Z- 0237-1991 except for

20emdi ti ons defined below. A sanple protecting filmis
lam nated to a surface of an SUS304-BA plate of 5 cm
X 20Agnfof rteg Weaticmduttod mafés 43 WhichO9%k) proté@ingt Method for the
. adhesive layer at 230C, and allowed to stand for an
sem@ondudrevaierdn diie presentsmmptien can bebphlied nttetchmndanglemplified,
is peeled away fromthe surface of the SUS304- BA
forsxampleaa dicpe Mafeirigl welods walets afgeraapival, gelitm-arsers@@allium-
mimn, At this time, a stress is mneasured and
phesihprts: glliyrirarsepieslypingmangtthe Bfe. 25 nm  1-2. St or age
El astic Modulus (Pa) A sanple for nmeasuring a
vi scoel asticity of a base filmof an adhesive filmis

prepared. The sanple is t Lﬂ%aa rectangle of 10 mm
(crosswise) x 35 mm 18 %W% se). A storage elastic
nodu ' ed. 0C..to, 200 sing a .
aynauy & el ReAMEEH iTioy B Gt A ARl BT win rterence
- kd [MaloWg
o BTblegionio ey i Eyeeot FERTEL 6, 5t 1 o rese, agpies
MeBnWAild, vaforf préperféh&sickibed RYBanlesiReRINESIWES bi HE fofowing

lam nated to a thickness of 1 nmto prepare a sanple
mett@dsmeasuring a viscoelasticity. The sanple is cut in
a
1. Measurement of Various Properties

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

A adhesive sirength is measured accofding 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
measured and converted in terms of a width of 25 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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circle having a dianeter of 8 nm A storage el astic
nmodul us is nmeasured at 150C and 200C using a dynam c
vi scoel asticity measuring device (Mdel: RV 800,
manuf act ured by Rheonetrics Inc.). A neasurenent
frequency is 1 Hz, and a warpage is in a range of
fromO0.1 %to 3% 1-3. Gel Fraction of a Base Film The
gel fraction is neasured according to JI'S K6769. Not
-tha . f.a base material of an Sj :
cob§iisel B cloat <ol sl  Bieshio A it 280 pdfogysing =
St g . st e e o] | S e _
ol RoBRRI *Trectihfy TB3o P ISAT, RSE, FRRAGLTES b
RHEBISBICS IddY), | SmbaIREREA i IgeSs 8.1%,
c crbf. °m BIRERER flddulRiylid 2%%%“1@98\1@\(;%&&? gr1/o

polyester filmis iInmrersed 'n o-chloro not

- | ess AtdeibrBofiUsdhesilB SayeR BPAS alifesie! 06 i@'ian%%%fe{i 2{? a thkness

| ess than 8 hours. The weight of the sanple a
of diriginrtg prepai@ asdangse flimddsubing biscoblastictg! The aakipRNisicit in a
cal cul ated according to the followng fornula. Cel
cirtle hatinga didfeter df[8 roieiAgbtbrag ebisée modius iabasuted ¥€158PC and
of Sanple before inmrersing) - (Weight of Mesh + Sanple
200G ewsingmer diymaic (issbelhsticty Geaplringb efevice i(Modelsi RY)SH800,
x 100 1-4. Breakage of a Sem conductor Wafer (Nunber
mappfagiusedly Rheomelfiteincos Asnesseremantirearange isot Haednsrawanpage
. .a step of grinding a back surface of a sem conduct or
is iggrrange of fomeB 165 /336 nati ng an adhesive filmfor die
bondi 2} gf met sputtering or netal alloy

and & gt%%%ﬁct“g'gf’lﬁﬁﬁﬁ‘??#@ pr?t ecting film 2. I
. _ ; -
A A 5 ST A D
Y N (e T

. =) ' .
sofit3 SV a0 P AES el S ponio o

theaM®Ehaledhls 08 poSlblcfifibs ifhert88 iﬂf\e{ow XPBNEWPAS B SohdRRR film is
of 200 kGy. The gel fraction (% of a base filmwas
immersed in o-chlorophenot for not 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 (%) =
{[ (Weight of Steel WireMesh) + (Weight of Sample before immersing) —
{(Weight of Mesh + 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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0% before irradiation and 85.4% after irradiation. A

storage elastic nodulus of the base filmwas 9.0 x

107 Pa at 20C and 1.3 x 107 Pa at 180C. The adhesive

protecting film21l coated with a 20 pm (drying

t hi ckness) 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 N 25nm 2-2. Exanple 2 A
wdigd m (thickness: 195 pm) of an ethyl ene-vinyl acetate

copolynmer was irradiated wwth an el ectron beamw th

an agoelBaafon vol tage of 200 kV and an exposure

dose of 300 kGy. The gel fraction (% of a base film

was A%ilef(@icRneds: I 0B @ki)0sF aRdetPlerdamii Eetate copolymer was

irradi ation. A storage elastic nodulus of the base
irradidted With anlel@ctronlBé&anPayadn 2@ Bésh Tybe XEldérbnABeat Processing

180C. The adhesive protecting film2 coated with a 20
Sygiem(EB§20M 100 maknfestled by dikV Edipesitioa witheat abealératpravoltage

storage elastic nmodulus of 5.5 x 105 Pa at 150C was
of 2lo4 pad anExposuie desw of 200 kByt Fhevgs! ftadionl( B3 ufra b2sd film was
oExample 3 A film (thickness: 195 pm) of an
0%cbeigleciadiation jand &5 4% eaftep freadjation. wAstorage sifistic swpdulustof the

with an accel eration voltage of 200

baﬁa?&"'glr‘f%%%ggé%g%énﬁ &0 G BE "4‘(§bPR@}/.13qggé gel fraction
% of a.base film % . irradiation an .
2 Bl BB, WS L e
b fi 8 P 6 VA
A S Sef Al R, 75 9026, 4o
preﬁ%r\%ig.nﬁﬁé(éﬁ'h%isﬂg s{rgjlggllf%§ﬁ)0 lg%menzo adhesi ve agent

g a storage elQastic no us of 5.5 x 105 Pa at
150G yagxamprpar ed. adhesive strength was 1.0 N 25mm
2-4. Exanple 4 Afilm (thickness: 195 pm of an

et hyA ema- (thidihesaC ebat Bmg QRIOAY NBRyIdRSvinyl" Aadhat @dboyrﬁéﬁ was
an electron beamw th an accel eration vol tage of 200

irradigtenditiaran elgetrsnirbeath09thodn eBelk@iion MaRage lof f200CKY Gitd an
(%9 of a base filmwas 0% before

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 pym (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 N/25mm.

2-3. Example 3

A film (thickness: 195 pm) of an ethylene-vinyl acetate copolymer was
iradiated 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 108 Pa at 20°C and 1.6 x 10’ Pa at 180°C.

The adhesive protecting film 3 coated with a 20 pm (drying thickness) thick
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irradiation and 94.3% after irradiation. A storage

el astic nodul us 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
adhesi ve agent having a storage elastic nodulus of 5.5
X 105 Pa at 150C was prepared. adhesive strength was
1.0 V25 2-5. Exanple 5 A film (thickness: 195 pn)

ol g S %é%%gﬁﬁ%ﬁfciw%fﬁ@@%%ﬂ}? i“%‘ﬁsi okt l%@h?@%d was
V, . 500 LT
pr g%glt'(i %ﬂ%%%?%ggﬁgnﬁgggq ﬁfbr%nﬁ.'v\r/gs 0% befGér e ier ?Zdi ation

and 94. ¥pafled irradiation. A storage elastic nodul us
of the base filmwas 1.3 x 108 Pa at 20C and 1.7 X

107 Raiilad (thRRkessT B, ) P& ﬁﬁ?étﬁ?leﬁé-bﬂ};l( bbétslenessolymét was
pm gel fraction: 0% was |am nated. The adhesive
irraaiatéde efithngn fdlddifoh Isempwithi B ddesleRibl eadiBge i’ FJ0BCRVOAnd an
the lam nated filmcoated with a 20 pm (drying
expdsuck dess pf DG diTeei gat fegptioh (PEVoing lEsetfivnagas 0% before
el astic nmodulus of 5.5 x 105 Pa at 150C was prepared.
irragigtion iané 94t3e aiprHragistian. oA Slopagenelagticomodiespl the dage film was
film (thickness: 195 pm of a polyester elastoner
1.30pt® &acat 2A8mand fytr 89" Pas8IB0°Granuf act ured by Du
Pont-Toray Co., Ltd.) has thedge_l fraction (% of a i
base e PCSHE oiechid (16} 4watadyith & 26U (e thgi@ess) thick
base filmwas 1.0 x 108 Pa at C and. 2.0 %, ..107 Pa_ at
achEg56. 2darb MaiEs? RSB RSP aod e oh eoat dl RAcH B0 was
dryj.ng. & hj S ' 21 adhesi ve agent having a
pre@%&’ag%dh«%?%é?V%@ﬁ?(ﬁsu@ﬁ "B x 105 Pa at 150' C was
pr epake ive strength was 1.0 N 25nm 2-7.
Conpp%rgaﬁxe/'ggﬁx%znpl el Afilm(thickness: 195 pn) of an

et hyA efi@- uhidkhes8C a8t §me AROLY r@ﬁylé\?eg-viﬁﬂt gcf'ététfea% @%rmwas

wth an er[ectron beam %’he _gel fractio a base _
iradRedO¥itansh 2leelron a@am QitASin GcbBigutivg Witadddr Basekl idnd an

was 9.0 x 107 Pa at 20*C, 9.5 x 106 Pa at 80'C and it
exposure dose of 500 kGy. The gel fraction (%) of a base fim was 0% before
- irradiation and 94.3% after irradiation. 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 um (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
A film (thickness: 195 pm) of a polyester elastomer (product name: Hyirel
5557, manufactured by Du Pont-Toray Co., Ltd.) has the gel fraction (%) of a base film
of 0%. A storage elastic modulus of the base film was 1.0 x 10° Pa at 20°C and 2.0 x

107 Pa at 180°C.

The adhesive protecting film 6 coated with a 20 um (drying thickness) thick
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was unmeasurable (due to filmfusion) at 180*C. The
adhesive protecting film7 coated with a 20 pm (dryi ng
t hi ckness) thick adhesive agent having a storage

el astic nmodulus of 5.5 x 105 Pa at 150' C was

prepared. Adhesive strength was 1.0 N 25nm 2-8.
Conparative Exanple 2 A film (thickness: 195 pn) of an
et hyI ene vinyl acetate copolymer was irradiated wth

e R PR B o R YRR, SRR oo

re i rradl ation and
pr%g@eélg/o a@}eg%%p%a%‘l at’l on&%ﬁﬁngr age el astic nodul us of
the basexdn cédi%t%%xa%pfé%( 107 Pa at 200C and 9.0 x 106
Pa at 1800C. Then, the adhesive protecting film38

coat adimi (ticiheds) 0B (164 Yor 26 éthyléllfélelﬁﬁ) acettzﬂé ClopBNhRs '\A)é% not

agent having a storage elastic nodulus of 5.5 x 105 Pa

irregiiatddbRittiCamarctran bexmn elhe gaiTeRtive ofSd bSOl Was0%.hd a storage
N 25mm  2-9. Conparative Exan‘gl e 3 A storage elastic
elagticimbdglue bf thelbase filn vas @0 a 1POPy et BYIC: 9 eriophb EaBatGand it
film (thickness: 100 pm) was 4.0 x 109 Pa at 200C and
wag ugmgasupgblefdugt to figo fusSionTath§0°Che adhesi ve protecting
film9 coated with a 20 (drying thickness) thick
dhe e adbgsiie: PRieFRGy fien 71 swiagewi) 820 Bmnigaung igness)shick
x 105 Pa at 1500C was prepared. adhesive strength was
adhesjyenpgatiyhaving isterage sfaste gnedylis §f & Ssenil@oRausl 50°C was
ch of adhesive protecting

prepgqeﬁ,s Afﬁe‘?"e g}(e"gﬂ' @’aﬁr?ogﬁl 1ami nated to the whole
sur_fz?l_%eé%frqpapaqwg ErX%@hf ormed surface of 10 pieces of

semi con N fers (dianmeter: 8 inches,

thi ck nfﬁﬁ‘ls (’thﬂ?r@es@”ﬁQ?eﬁttnb1 & 8ﬁ e':tr@lél%@vihilngéetéep%po‘“f\}mer was

wi dt h SCri be
|rrabfé§e§9 Wﬁﬁ % Gldcfrbh theds WYH' &4 atceéér%'t Bn VoIt {a’@é lor o f(\?ccﬁld an

a sem conductor wafer was groun unt i he waf e
expto@h:@km 0P a0 WGy 00heNgel Urdchsh f'{‘%%lrdfrﬁj'b%ge A hivie 0% before
y

(Model ;- DFG 860, manufactured b sco Corporation).
irradiation and 68.6% after irradiation. A storage elastic modulus of the base film was
9.5 x 10" Pa at 20°C and 9.0 x 10° Pa at 180°C.

Then, the adhesive protecting film 8 coated with a 20 ym (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 elastic modulus of a base film of a polyethyleneterephthalate film
(thickness: 100 ym) 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
prepared. adhesive strength was 1.0 N/f25mm.

3. Method of Protecting a Semiconductor Wafer

3-1. Example 7
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Then, an adhesive filmfor die bonding (product nane:
H ATTACH, manufactured by Hitachi Chem cal Co., Ltd.)
was | am nated to the back surface of the sem conductor
waf er at 1500C (Model : DM 800, manufactured by
Takatori Corporation) in a state that the protecting
filmwas attached to the sem conductor wafer. As a
result, from 10 pieces of sem conductor wafers with

or B B AR Maklsh p T Aol b & P B SaPRARD to the

wh\%a%gséﬁbc@géfﬁtﬁ i%aﬁ-&%pe@%ﬁ%@&%’ |%F1 gliolf ﬁ'eéésr 1&. gerrqggr%&l%%é silicon

ound™ not hi'n rpro ; _
o8 B D4 A 0 S8R ac B QBRI [ B v

of his@ribe iikd: QRARE) AmFHRMCANRUGREd W@%&s‘@ﬁ{b‘!‘eﬂ%ie&n.lA back

observed. The obtained™ results are shown In Ta

suface. of B\t 0gtoolafBr @h€ §louRd ufil e waie tickhb&became 100 pm
Tenperature and Vacuum Conditions Each of adhesive

usipg i gainding rhadhire Modkl: BFGA8605 raaviliféctvas byalligeat €6rpbeation).
the whole surface of the circuit-forned surface of 10

Then, eareadhesive diim domndle dboding i(priodast nanest eHATTACRwamufacBired by
_inches, thickness: 600 pm depth of a scribe line: 8

Hitaehi Chetrical §oh Lid) was s laminated itnthe bapd swfpce ofrphe ssmigorstuctor
i nt e?r ated circuit assenbled therein. A back surface

water ah T3® i (Moral ENBO0emanufapred by Fakiatar Garparation) in a state that
RS BER5G8 REFATE o % P, Bor e o o
ol LR 5, B e e vt
el o B it W iy TEALRHE o il i e
AT T S bolliShap KR ¥Riffo KRR AES, .4, 3l and o

In thEPEREFAG @te@foftt!h\@p%é&tiﬁ@?iin%ggfmédek:fHF@éHboh! RakaaeuRSd By Nitto

sem conduct or wafer were confirnmed. Subsequently,

SeivihCo.eLIdNRbrabikdgal dTGevrAcomd 0ttoF wikets Woleendt ddBarked IeDobtained
Torr, a tenperature was increased to 200" C.
resiigpmarshoweinofabtent protecting fil mand breakage of the
sem conduct or wafer were confirned. Under vacuum and
hi gh3-2enfpetugtion eof oProating Fmwdindeoidigh denipathture and Vacuum
appearance of the protecting filnms 1, 2, 3, 4, 5 and
CO'Bﬁt*O&'ﬁd no breakage of

Each of adhesive protecting films 1, 2, 3, 4, 5 and 6 was laminated to the
whole surface of the circuit-formed surface of 10 pieces of semiconductor silicon
wafers (diameter: 8 inches, thickness: 800 pm, depth of a scribe line: 8 ym, and width
of a scribe line: 100 ym) comprising an integrated circuit assembled therein. A back
surface of a semiconductor wafer was ground until the wafer thickness became 100 pm
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., Lid.) in a state that the

protecting film was attached to the semiconductor wafer. The wafer was maintained in
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sem conductor wafers were confirned (eval uated as

excel lent). The results are shown in Table 1. 3-3.

Conpar ati ve Exanple 4 Each of adhesive protecting

films 7,8 and 9 was |lam nated to the whole surface of

the circuit-forned surface of 10 pices 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 .
vapuina oF BPeos i * 493 s iter1d Hinles, ARPasiRIGe o e REstecting
. Of seni con tor wafer was ground until the wafer .
g G T OB A SHONOBT P AT BTy PRy SBRRGHENty, whil

. | 8 f,act ur b i Co rati
R RGO 0 TR R 5 Y b fgases o
ZOH@T%@%&MH@@ bf #et ﬁﬁ@gﬁlﬁéﬁlm'_@alﬁcﬁﬁmakg?w ﬁ'\%l semconéit:&t?r )Nafer

was nated to the back surface o e sem conduct or

wef@ic8hfirdled] SOnder (WHRGGh ‘anBMi§P femBRrattA6E B6GE Bdnditions, no bad

Takatori Corporation) in a state that the protecting

apbédrah A Df athb aghlaedting firhe senl @onduet aid VR &id ndS bieakage of
result, in a wafer to which the protecting film9 was

semldoadintor, walers viare soiffirmed fvah Rtk hOexcatiéd). STHEIe8Ults are shown
broken after backgrinding surface due to bad cutting

in tdble he protecting film No breakage was confirned
fromother wafers to which the protecting filnms were
| ami R&k depmpaFraliveiempleed in | ami nating the adhesive
filmfor die boding, no breakage occurred from other
waf eFach @f \adhesive rectenting dtims ef finAng wagadamiaiadatoetipe. whole
However g’ece of sem conductor wafers we

UGB Ui, S RETRS ST PhdOr PFeR Ph SPRUCOBRUTGG SliRy warers
£ilm7, . whil i f senicand . .
(d'%%;a‘%"é'zf* H@géﬁ'ﬁz%ﬁﬁ@%?w AEPIGR ibSURE: prgt S gt of @
R R T -
surf rcﬁ lé%'énﬁ@n%ﬁctﬂf \%f@g\%ggrohhb 1 THRL wiRsf ﬁﬁc?(ne%%@eecame 100 pm

reakKkage sem conduct or wafers occurred.

usiﬁ?taﬂigﬂﬁé#n? GRLdHiTe ANSIENBIE-86b, TaMRackured 1y DR8B! BaidbRition).
of Proteciing Films under Hi gh Tenperature and Vacuum

Thémnah 4dHesive Hie Horodic dBREIRYG (Srobt@tresid: NBIATTATH, fanBfaztfed by
9 was lamnated to the whole surface of the
Hitechi €hetnidad IQve d_td.)i mkaa c mnohatdd te thecesckofurfaesrioft thedseiticsnductor
silicon wafers
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 resuit, 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 confirmed from other wafers to which the protecting films were
faminated . 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: HR850011, manufactured by Nitto
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(dianeter: 8 inches, thickness: 600 pm depth of a
scribe line: 8 pm and width of a scribe line: 100
pm conprising an integrated circuit assenbl ed
therein. A back surface of a sem conductor wafer was
ground until the waferthickness became 100 pm. using a
grindi ng machi ne (Mddel: DFG 860, nmanufactured by

Di sco Corporation). 3 pieces of the wafers with the

rot ecti,ng film8 attached thereto were broken due to
| Seﬁggfouc'fff’t)%goﬂmr YrEoken) wafgs p ecgfng ﬁﬂ%Z@r Ya{grs, no breakage of
nbr qgken fers wer onveyed.t o vacuum . e
solf At r R stenet, RS iy SR i P
Sei s S . L. A ecli
fil m%v\kgs@ta ag?{ég# % (')‘gtte Etg‘gsg'rlrrﬁ %%gﬁ%% ﬁv;é/a]ﬁ%e?;t%%é% Vecuum
CofBiishs Was mai ntai ned in vacuum of not nore than
1x1O0-5Tbrr for 10 m nutes. Appearance of the
Pr ot g&kh ¥ allhb4RaprOI&ARGHRAS 70T hiE oSRAE CRREHHL o the whole
wafer were confirnmed. AS a result, no bad appearance
sudécd bether iRt fori@dl $UriBe of B Jpidedd, ofEsiBehdURA kABEN Afafers
sem conduct or wafers were confirned. Subsequently,
(disvinetee Sririchesi thickrgesea80 pomy fdepibit of arecribet Im@n 8 Jurx, 1&hddwidth of a
Torr, a tenperature was increased to 200' C. Appearance
scriife times 148r ptrg cxompgisingl an amtegratesiakingyit afsetribbed therein. A back
sem conductor wafer were confirmed. As a result, in
surfane qf eeaieandyctpr waferwagproupsl untll the wetse thickgess bepameetQd um

observed with floating fromwafer surface at a )
“S'f‘%rﬁJ%"l"E’t"iﬂr waghing, gogels BFEHEAP. Meanufaciiysed by Risge Corporation). 3

pieBEsof Gecvatere Wt aserdirging S dateded féraiontire hapken e fo bad
i BERBIHD S8 afaine, Then BB ATE Witk eoye g acuum
el Spiid RRNAL (ooch ¥ SORRARIGel o Bl (BRI Ty gy in
stag ﬂhgg%gépotgétmgef%i% Jtialcggd dg&haﬁ?ﬁg%ﬁﬁﬁﬁ%ﬁwéf& F1RALL R was

(eval'uat ed as I'n the protecting
malritdifePin vaciirdto 6bi Merel thbA\ x1@? TorP R 10R8RGKXEd A}ﬁtl)_éenance of the
floating at 25 200C. The results are shown in Table 1.
profeadiihg filn Addbsiakegd of the bAtRestv@od Wafer wéadhesfineed. | Afna result,
3Adhesive fil m 4Adhesive film5 Resin of
no bizegk etppgéranee \af nihiee plojdating - filmsy 7etéhydnen®; \dandy het brghlesgz  of
-vi nyl et hyl ene-vi nyl
Serpicp aaéers mem eendisned.cSubtequentlyewhileemaintainigg vacium of not

more than 1x10° Torr, a 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 terﬁperature of not
less than 100°C, whereas in the protecting film 9, 7 protecting films were observed with
floating at a temperature of not Iesé 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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Fil mtotal 195195195195EVA 195+ Thi ckness

[/ nn] pol yester 50 Anpbunt of Electron

Beanm200300400500500 Irradi ated [ kGy] Base Film

Gel 85.490. 293 94 94 033 Fraction [0% ... Base Film

Storage Elastic 9.0x10e a a e Mdul us [Pa]

at 1. 0x101. 2x101. 3x101. 3x10 20C Base Fil m Storage

Elastic 10 1.5 x 101.6x101. 7x101.7 x 10r Modul us [ Pal
20&\{&}11;3 )é\fégagla/;\%gﬁé&r\{%z a%%zgzozo Thi ckness [ pm

Table 1
Adhesive film 1 Adhesive film 2 Adhesive film 3 Adhesive film 4 Adhesive film 5
Resin of base ethylene-vinyl ethylene-vinyl ethylene-vinyt ethylene-vinyl ett;;g:tr;?‘;val
Film acetate acetate acetate acetate polyester
Film total EVA 195 +
Thickness [m] 195 195 195 195 polyester 50
Amount of
Electron Beam 200 300 440 500 500
Irradiated [kGy]
Base Film Gel
Fraction [%] 854 90.2 93.0 94.3 04.3
Base Film
Storage Elastic 7 8 s 3 5
Modulus [Pa] at 9.0x10 1.0x10 1.2 x 10 1.3x10 1.3x10
20°C
Base Film
Storage Elastic
Moduus [(Pe] at 13 x 107 1.5 %107 16x10" 1.7 x 107 1.7 x 107
180°C
Adhesive
Thickness [ 20 20 20 20 20
Adhesive
strengthN/25mm] 1.0 1.0 1.0 1.0 0.9
Breakage in
Grinding {No. of - 0 0 0 0 0
sheets]
Breakage in
laminating
Adhesive Film for 0 0 0 0 0
Die Bonding [No.
of sheets)
Protecting Film
Appearance
under Heat excellent excellent excellent excellent excellent
Resistance and
Vacuum
Evaluation excellent excellent excellent excellent excellent
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0 009 strength[N25mm ... Breakage in Ginding [ No.

of 00000 sheets] Breakage in | am nating Adhesive Film

f or 00000 Di e Bonding [ No. of sheets] Protecting Film
Appear ance under

Heat excel | ent excel | ent excel | ent excel | ent excel | ent
Resi st ance and Vacuum

Eval uati onexcel | ent excel | ent excel | ent excel | ent excel | en
t 26 Tibbe 2 Adhesi ve fil m 6Adhesive film 7Adhesi ve

esive film-9 Resin of

basepol yamésRe @ By leRaeYiniY| ebityle@re- Vi NY ldhesive fim o
i _at eacet atlepol yet hyl enet er epht hal at

——EkLneLasL@neLaoa
REFH?;‘PF Fot al j‘s?ﬁirgs 9@1‘ 'V“:MLII ?ﬂggﬁ_ '[“Un] pélmu&hter%thalate
] |

eamtoIpoo— | adiated LK\.D)I] Base FtmGet6068
Thickness [m] 195 195 100

Amount of
Eleciron Beam 0 0 100 0
frradiated [kGy]

Base Film Gel
Fraction [%] 0 0 68.6 0
Base Film
Storage Elastic s ; . ; \
Modulus [Pz 1.0x 10 9.0x10 9.5x10 3.0x10
at20°C
Base
Film Storage

Elastic 2.0x107 - 0.0x10° 1.5x 10°
Modulus [Pa]

at180°C
Adhesive
Thickness [ 20 20 20 20
Adhesive
strength 1.0 1.0 1.0 1.0
[N/25mim}
Breakage in
Grinding [No. 0 0 0 3
of sheets]

Breakage in
taminating
Adhesive Film ¢] 10 3 g
for Die Bonding
[No. of sheets]

Protecting Film
Appearance :
under Heat excellent bad bad good
Resistance and
Vacuum

Evaluation excellent bad bad had
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O 6 Fraction [9%4. Base Film Storage Elastic8 ' Mdul us
[ Pal 1. 0x109. 0x109. 5x103. 0x10 at 20C Base Fil m Storage
El astic2. 0x10' -9. 0x1061. 5x108 Modulus [Pal at 180C
" Adhesi ve20202020 Thi ckness [pn] Adhesive

strengt hl. 01. 01.01. 0 N 25nm Breakage in Gindi ng

[ No. 0003 of sheets] Breakage in |am nating Adhesive

Fi | m01030 for Die Bonding [No. of sheets] Protecting
Fi | m Appear ance under Heat excel | ent badbadgood

EFFECT OF THE INVENTION
According to the present invention, in a series of protecting methods for a
semiconductor wafer using a surface protecting film for the semiconductor wafer using
a base film in which a storage elastic modulus for at least one layer of the base film is
from 1 x 107 Pa to 1 x 10° Pa at a temperature 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 o not more than 200 pm.
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Resi st ance and Vacuum Eval uati onexcel | ent badbadbad 27
"EFFECT OF THE | NVENTI ON According to the present
invention, in a series of protecting nmethods for a
sem conductor wafer using a surface protecting film
‘for the sem conductor wafer using a base filmin
which a storage elastic nodulus for at |east one |ayer
of the base filmis from1 X 107 Pa to 1 x 109 Pa at
(ngﬁmgqperature range of from 20C to 180C, breakage of
t he sem conductor wafer, contam nation and the like in
a series of steps can be prevented even for a
sem conductor wafer in which the thickness of the

1.Sem @O BGHHTeObrotedBiE bdhasivefilANRA 4 SeMRbndRIS? \Hf@lncgrﬁgrising a

pm 28 CLAIMS: 1. A surface protecting adhesive film

bateffilnd hawing Gansihesios layef RIrmee Har driel §18fade thRSS, whbidin the base
havi ng an adhesive | ayer fornmed on one surface
filrb kempo$es avleyee(A) Hakieg kasteragh idlastic enplulus e fram ayxerd’ (P to 1 x
having a storage elastic nodulus of from1 X 107 Pa to
101Px at 4 pgnrRaatute range aifemna 0@t 893@. of from 20C to
180C. 2. The surface protecting adhesive filmfor a
sem conduct or wafer according to claim1, wherein the
| ayer éA) is partly cross-1linked so that the gel _
2§ r ot e uece: Biotactide 2ubame Aiguior 9. semiedngupipRualer according to

prqtecting, adhesi filmfor sem conduct or wafer.
claifn Jo Wﬁﬁwﬁ#@d'aﬁfa{@slﬁ)a giossHriecsq gt ine(ge) fractopas oy less
thaﬁr?cb%fs'l inked by an irradiation with an
el '‘ectromagnetic wave so that the gel fraction is not
| ess than 70% 4. The surface protecting adhesive film
for a sem conductor wafer according to claiml,

o e 0 BRSNS gy BT g B TS ccron

clatii £k VBB Shé rapar3(HMst ParO0ciRB-lifkedTRY SVIifraG8ton with an
protecting adhesive filmfor a sem conductor wafer

eleattornaghetig wave so that the gel fraction is not less than 70%.

4, The surface protecting adhesive film for a semiconductor wafer according to
claim 1, wherein the adhesive iayer has a storage elastic modulus of at least 1 x 10°Pa

at 150°C and its thickness is from 3 um to 300 pm.

5. The surface protecting adhesive film for a semiconductor wafer according to
claim 2, wherein at least one layer of the base fim is not irradiated with an

- electromagnetic wave.

6. A method of producing a surface protecting adhesive film for a semiconductor
 wafer 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.
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claim2, wherein at |east one layer of the base film
is not irradiated with an electromgnetic wave. 6. A
nmet hod of producing a surface protecting adhesive film
for a sem conductor wafer conprising a step of
irradiating at |east one |ayer of a base filmwth an
el ectromagneti c wave and a step of form ng an adhesive
| ayer on one surface of the base film 29 7. The

nmet hod of producing the surface protecting adhesive
filmfor a sem conductor wafer according to claim®6,

7. €ONMp Frbas o !‘%ds to? rﬁ& u&iﬁi atﬂé a&ur%%gegrdt%%ﬁﬁ 284 eisH)eanﬁ'llﬁ for a

of a ImW| | ectron

selfnfr,%i:nglf|1 &@gferné’&co drPtol diih 6 Q:f{?ngﬂgm tsﬁéé)e@f |ﬁ‘£d|%l g'%trlgast one

an adhesive | ayer on one sur ase

layBr B4 Bash i AHOAPEERS Foap b RBANE LA TradBdrE8f not less than 70%
conprising a first step of Ilamnating the surface

an@eGkarififtehiRfheadnsiveithydr bAbna sEeadec sl isdserfilmaf er
according to claiml to a circuit-fornmed surface of

t he sem conduct or wafer via an adhesive |ayer, a
- second step of grinding a non-circuit-formed surface
8. of t hemsthoil cafnpratacting wabemicanducior whiier dostpegingfa first step of
processing the non-circuit-forned surface of the
langsingdhel gufane prafeelingaddhesive diim fafianggmigondpkier water @geatling to
protecting a sem conductor wafer according to claimS8,
c'am drigiarfirchikbored shdace f ihe 6%\°P%§t°étwﬂf%’ a4t aiy ﬁéh%ad\ajayer a

Se G IR O EMa0 REor D e o n%f {6 Shmisobtifoy wiegpend o
Lish t ect
i e%pc%f?ﬁﬁéﬁséa'bg e P B0 B SR grater
ruliq?h _d step con'_prl ses at | east one step selected froma
d e% of attaching a die bond film a step of

sputtering a nmetal and a step of making a netal all oy
after sputtering a netal. 30

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

meial.
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