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PROTECTI ON OF'  SEM CONDUCTQR WAFER SURFACE AND METHOD OF PROTECTI NG
SEM CONDUCTOR WAFER W TH THE PRESSURE SENSI Tl VE ADHESI VE 5 FI LM TECHNI CAL
FI ELD The present invention relates to surface protecting adhesive filns
for sem conductor wafers and protecting nethods for sem conductor wafers

using i 0 the adhesive filnms. Mre particularly, the present Jmmmmmmmmmm
relates to a surface protecting adhesive filmtar a sem con and
a protecting nethod for s sem conductor wafer using the adhesi veggjish«»m whi ch
can prevent the breakage or the g)%r& ﬁg&ﬂghl on of a sem conduct or wafer and
enhance the producti vi t% /ﬁﬁ'gf rcuit-fornmed surface of the
seni conddcR & 45 Raf &F I§A€ﬁ4(§@ﬁ9” VE Ef'-é\b %@RpP&@Jsﬁ fid '& Nef Conduct or
waf er conpBEYIE OGO Rf WAF ER] PV RAGCE AMD aME Tt @PeOtFf MRATRETING fil m
for a sem egmivohNBUERORI WAGER QViraUTHES PRE®S L foesafivEhepaegig@nduct or
waf er,. a s%ﬁmof processing a noncircuit-formed surface of the

sem conductor wafer, a step of peeling a_surface protecting adhesive film
for the sem conductor wafer, a ﬁ?—%%ﬂggﬁ%ﬁ@% for dividing and cutting the
sem conductor wafer, then a step of nolding for sealing 25 the

sem conduct or tThé praddn iBvémsin rdiofes o0k @CideN@rdtbetingila@ne §106 tfiiMB, foand t he

i ke. Com\e%naamﬁuryw plePs Bndt SRR ABRRSL N0 3AADHGLERHarll PR face

of a sem, él'ét or W uct or IS
renoved tt T3 2d¥f'>°i?mpaé‘ﬁ“é?fa% h*hﬁf pfﬁ@"éeﬁ”%’&fﬁhé?'&?eﬁ/\é?e? itself
m ght be mta@m mmt‘étﬂlgda@qsoveafldjanfag@d sp@yeendgetes evp By aadnediatsicab

grindi ng athotiier 3G eaedroiuBELIOVaBr UBNGIth&Taghbsibe fiMokath dde préventithnut e

stress. Qﬂbtrbmgecgraﬁ{aoeonfafm.amwu sk@e§§me nhb&oi?{ﬁf&pgqﬂgr\g{anwnﬁﬁ is less

than 200 u al qgter ed. surface q 8 8Amico F
mechani caﬁr%u‘é V"Hd'é'dp °n°33f'l’118n °§'t%[)°u6 oEheR ¢al?er Bt ment ™' % r'a 6% onal |y
carri®d oWt'®'n order to remove a damaged | ayer generated on the
non-circuit-formed surface of the 35 sem conductor wafer. As an etching
step of a chem cal treatnent, BACIcROUNDERSteEp has 1 been carried out,
whi ch uses mainly a mxture of fluorine and acetic acid. A circuit-forned
surface is faced dowmward while a non-circuit-formed surface is faced
upward to fix &ultedurfdi REPCEBIDE oAsSHNICANAETHP L OHRIGE t TAMRETSEr 2wittaP Afanps in
a stalke tadtertinpeasamaconpiisdedingnalikesives fimplgses seimiboradustidrr ¢gtem tgas. The 5
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pr ocessi (r)l% a non- em con has been
carri ed cl-l@ﬂe%?as"fer dH‘f"t Y N ssey ?ﬂ”déff’“’éinwéw o Hen e, cf'ﬁ"‘e"gt f°éat ment
of a wast@VSNLENHAUUING thRSeNiRen dyator hvader. Wbt BedeP PHMoidingfer sa8ding, a step
of rernpvithg sndesraethrl cuye witpenersad &d ppateziingnie botdrtpohomTathdusfikee of a

sem conduct or %F\@ént%%np%ﬁrb @P&%rﬂff}ﬁdc@s%. a Honldi F&Qm%hh@&i sLHa89B§iader ation
of an environnment aspect

i nsi de thseané'%?%ungl ?rswﬁaecrlewg?xm'c'ﬁ etsé; tE%tsﬁP’ég‘J drssi'(‘ﬁ{1 5r l? re|n"'n°"or a’er to
generate PR #&midw t#5u309 ey tsifﬁgg'ihnOfLB %r%&kFW%‘%’eWﬁfﬁin'ﬂiﬁﬁ arigfater or
causi ng adétespomednfduartoademiaged fiaemdanssd g < asepaniar gheding tandrhei s a

probl gon i gerhikdhaddiod ﬁamtm@ﬁts@é Bl gk eh Qiulel ANS RIPK dte 31/®8E1 CORAHGL Qca¥@her from
a chuck tah ?hlckr}%rlts rfheaéer%%oﬁéJc%P%}ak lsslte§9 tpgh %‘o%fmgf SP&# E?%J Pg Or

evaporatin

waf er t hat® 9%&5 S?O'aPﬁMHB%I "3f"t"‘e°r"d¢’f‘-l°rﬁd‘l’ﬁ1§'§ H’Sﬁ“’&”'F%‘M w%er%ead 401 3ce of a
sem condugiesr chvahemichhdrdsdmaneiaraidddpnaly maerie theo ut eiyperder Urereamel sy @cuum
condi ti ongaraégediddri Ngdreat@d Mo ATRNRNET na%-diRRiiRared plsasmme etghi mg st ep)
tapes3gndgpémggnﬂ£§g,t\I,vgfe(;lanaged hI n late years, the thinni nﬁ of a

sem conduct or | een_in_ hig avi.ng .a
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manuf acturing process of a sem conductpr wafer has been conplicated. A
protecting nmethod for a sem conductor wafer capable of preventing the

t hus-t hi nned sem conduct or wafer fromthe breaking and the pr

various back side in a state that a sem conductor wafer is admﬂﬁmm ml ””“m:-l
substrate supporting the sem conductor wafer via a surface prote

adhesive filmfor a sem conductor wafer has been denanded as a st &
processing a non-circuit-fornmed surface of a sem conductor wafer. An
exanple of a protecting nethod is disclosed in JP2001-77304A. In this
patent is disclosed a nethod of joining a holding substrate having a 35

t hi ckness of nore than 0.2 mMmmto a circuit-forned surface of a

sem conductor wafer via a thernoplastic resin |ayer, and processing a

non- ci rcwt for rred 2 surface of a sem conduct or waf er . However a met hod
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25 prevention of any contam nation on a wafer by the adhesive | ayer Wen
performng a step of adhering a circuit-forned surface of a sem conductor
Wafer to a substrate supporting the sem conductor wafer via a surface
protecting adhesive filmfor the sem conductor wafer, a step of
mechanically grinding a non-circuit-fornmed surface of the sem conductor
wafer and then a step of 30 renoving a damaged | ayer generated on a
non-circuit-fornmed surface of a sem conductor wafer. That is, the present
invention relates to a surface protecting adhesive filmfor a sem conductor
waf er in which an adhesive |ayer having a storage elastic nodules of froml
X 105 Pa Heenlcacridd DutPehixth J&3Omnaindy @ thitateneSfuoding rod 3Betic3aamn tAH 100 um

is for nece.rfau.tbeﬁrheaaasﬁséaw (A FodivedraSwhiferaendit claclma@emfah lghrfaa¥i By a
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the foregedmand tépIYEMNel &4né SimeSedn asis veslial e tphial atép ng prdbasivgal il m for
the sem C&%da?éu?{f(?%%srsmg RP‘irfeO mnnan%gem \Péfeprhgge@édnngaﬁ'led out.
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subst r at escdutpproand the kitrehaehpepwdutedor water via a surface protecting

adhesjive fil m froratd h§esrMac18p WE tréhoWWah & déraxdéiager genadheiSova dayer on
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mechani ca ringin non- ci r cul or med .sur e_sem conduct or
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substr at egtching tuséng apledined stHepeytrr émide nthea Yakyetf |mHds genkigAt ed on
t he noncl feeipetrathpssmaddsin fvaceaofn tolhders emgeanciiet pasmaf enusameéwtingppl yi ng a

netal ;40 @fe;ﬁma%w&uu&o&pwm FWehidtr§ @iusaorssm&aamwnmwaﬁ §bme The

charact er|stics o ace protecting |.m.for, t gonduct or
wafer acciiitng FLunFhesr I8 raEh: MontlrC o Ry et PEIER K00,

resin for?ﬁrwgoadme@wmrmnsazﬂwpb&ﬁ'e 200C and a storage el astic nodul us of
an adhesi ve | aferthat 4:5@€ alserhative 3tep, 195tda of eplttrrid@'orPevapByatpw asing t he
surface phetfiCéh g mstEsiMerdrined boitadd@1SemianREneiRsr Waler thaviwag t he

above%(gesm ,Pe%dang.rk CORURACE ndr L SUPRISEH' £l RePL RS DRSS! g@@l@rr esul ts

such at t bre ge o sem con reven even if
t hi cknessh¥¥ a°%éﬁF@5W(ﬂ’uctSé?°%\H‘PeP°m%“PWrﬁr?é‘a Y85UYT Goditians 1398 qffedn a
seri es of insthepsarcompaEminer Bg the stboye gflagmxiene)ieg cltercuapes oiglddesardadye of a
sem condugimagekh wafer on a substrate supporting a sem conductor wafer via

a surface protgeyi o Adhesineulild “L Ry B n‘&%f&‘r‘%@ﬁ 48 erRdn@nst ep of

mul ti-processing a em co uct fer. The
Ul U1 progeaeh 10, Al Lot E ek of (R e enpiuct R wler. e
waf er andredWdRA onlmptepeean disney fomapvfiagtird@nPreeessi Vieh seMiceARYAHET Walera

t hree-| aypsis pbsncompicatbt h adreictieg Inestes s fdray Bergicangydor vated calpablei C

modul us apdpavRaffg fthe %usBﬁﬁT LE e ERa CARRWNG A tREE b BMRDTdAdNin3S The

present 10 o%@g% Rﬂ vanaHegnla\t};g S]J {Enbgdstat% h E% sde%rtl %ondﬂ%ro\p’afel?f %E%Ereda

surface pPot ec em-cond nafter
referf®d to aaF%'EF*&'#tﬁt-‘P”&d‘l‘f&ﬂ% sfei"l'Fﬁ"%&?fr WPty Y18 ? i TiRcEsBIteFt\Bent i on
wi |l be dedesibediimThe addmsicveddctémwateohds npenodemengedasnd stepventti on i s

prepared pyocesifh RoOneHcRelesd MR dl AiyRice W1 bsdnicanuttdraggreand a back surface
of a base film, noéﬁarﬁaaléfy oGl n DT oYRBlos 0 T 35208) 1799088, Pidf e

adhesi ve Ia er, ease Bgladhe5|ve
ayor . - AstMaS AR 'S GSPTAC? MRS Vi PEP Bratn Sihsets % back
surf ag®é ofhl@msbapsfeﬂﬂel thani i 2comsiode rcickdrfotediaueiaere of gnsegicgnductor
circuit-fasmdviaual #oemobldshic &M aeystucirar pnadeakingher sbmafrtent-fo@ier red to
al so as the wafer surface) via a surface of the adhesive layer, in order to
prevent contanination due to the 10 adBesive | ayer on the surface of the
sem conductor wafer, it is preferable that an adhesive agent coating
solution is coated on one surface of the release filmand dried to form an
adhesi ve | ayer and, then, the thus-obtained adhesive |layer is transferred
to the base film It is preferable that a base fil mused for an adhesive
filmof the present 15 invention has a nelting point of at |east 200C and a
t hi ckness of from 10 umto 200 um In a step of grinding a
non-circuit-forned surface of the sem conductor wafer (hereinafter referred
to also as the wafer back side) and then renoving a danaged | ayer generated
on the wafer back side such as a wet etching step; a plasma etching step, a
pollshlng step and the I|ke it i's 20 |nportant ‘to prevent thermm
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15 adhesive agents, there can be exenplified, for exanple, an acrylic
adhesi ve agent and a silicon adhesive agent. The thickness of the adhesive
| ayer is preferably from3 umto 10Q um Wen the adhesive filmis peeled
away fromthe wafer surface) it is preferable that no contam nation occurs
on the surface of the sem conductor wafer. 20 Particularly, it is
preferable that the adhesive layer is cross-linked with a cross-1|inking
agent having a reactive functional group, a peroxide, radioactive rays or
the like at a high density lest the cohesive force is increased too nuch
after exposing to high tenperatures in processing the back side by a wet
et chi ng, sariptasima sstibentyciardvgdet.i showeyeramehdthed obiiatypeaniogphsaose t he

surface 28nmQf ptdiferienduehngdicd %ntmﬁandrsowrhcrseaqmaubttorlvsafrare;r@rﬁbée that a
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has stor #525saraspyid nRIRS aRsopRed ingrase ‘33316’6‘“%“1'6“%’ watey pa at 150C. It is
nore preferable that the adhesive |ayer has storage el astic nodul us of from
1 x 105 Pa to 1 x 1 D 30pRxiats@ReUF ThAsIngeretioRd of form ng the adhesive
| ayer having the foregoing characteristics, a nmethod using an acrylic
adhesi ve agent is exenplified. The adheS|ve | ayer 15 forned by using an
acrylic adhesiYRAe{gHIfS SWRTEHNHENSET eHIPHIHH YolNPrBFY32A1 i'BRE B0l Aer
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to 12 carRRofPratews so@meééd'aqrrmgeﬁepalwgﬁnreéf:surrfaéa thc? waoowtﬁ') watejl i c acid
al kyl estoet)suditafieraipperting the rRi)@aCiuy{orcwafer didl K\elurfesd eprot@tingi ni ng an
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acr te t yI
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m xt ur e ofertimondwctopweferUsual | y, the anount used of the nmononer (A) is
preferably in trhet 1ange mbsékioRydRioeidbhtes%ot & &&a@e%b@mm%ﬁﬂﬁedeon t he
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%to 95 weinghbvikig af miehhg( pEhhpAES MlakC20eicdamd kylingsd BickiRBO R Frodnid 35 A)
can be prepared. As for the nononer (B) form ng the nononer unit (B) having
the 7 functional group capable of redcting with a cross-1inking agent,
there can be exenplified, for exanple, acrylic acid) nmeth acrylic acid,

| taconi c acid, nesaconic acid, citraconic acid, fumaric acid, maleic acid,
Itaconi ¢ acid nonoal kyl ester, nesaconic acid nonoal kyl ester, citraconic
aci d nonoal kyl 5 aster, fumaric acid nonoal kyl ester, maleic acid manoal kyl
ester, glycidyl acrylate, glycidyl nethacryl ate, 2-hydroxyethyl acryl ate,
2- hydr oxyel hyl nethacryl ate, acryl am de, nethacryl am de,

tertiary-butylam noethyl acrylate, tertiary-butylam noethyl nethacrylate
and the like. Preferable are acrylic acid, nethacrylic acid,

2- hydroxyl et hyl acrylate, 210 hydroxyl ethyl nmethacrylate, acrylam de,
nethacrylanlde or the I|ke Cne of these rnay be copolynerlzed mnth t he
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10 polynerizable surfactant has a property of being copolynerized with a
mai n nononer and a conononer) and al so serves as an emnul sifying agent in
enul si on pol ynerization. In case of using an acrylic adhesive agent
prepared by emul sion polynerization using a polymnerizable surfactant,
contam nation on the wafer surface due to a surfactant does not usually
occur. Further, even 15 when slight contam nation occurs due to an adhesive
| ayer, it can easily be renoved by washing the wafer surface with water. As
for such a polynerizable surfactant, there can be exenplified, for exanple,
pol yoxyet hyl ene nonyl phenyl ether with a pol ynerizabl e 1-propenyl group
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gfe?ef blageé?rbib§nélucq¥ta\99féala%'a'&sﬁgn pr%E‘grtteQeudo'nkﬁ'uﬁf @arpﬂé tg'i\félrﬂl @yr Jn!klng

funct?onal “Er%ﬁﬁ%er ﬁmémﬁbel 3@8%"9“’5"’33 &4°t ghed'é"gr 35&38'&' ‘tﬁs‘tch \gunctl onal
group of ¥Me22esaéi| i c adhesi ve agent for adjusting an adhesive force and
a cohesive force. As for the cross-linking agents, there can be
exenplified, for exgaBira)oPBOYRIHRRVIMIS ciichHasnyeNTidRl pol ygl yci dyl

et her, polyglycerol polyglycidyl ether, pentaerythritol pol ygl yci dyl ether,
dlglycerol pol ygl yci dyl ether) glycerol poly et her, neopentyl gl ycol
di gl y&t dyl eth ge Pr’%%%t‘d"‘f?”d'i°@l"§/5|b&y‘i’eséf'ﬁ€? 'gﬁff"zéet%' bglPWe, i socyanat e
conpounds suchFistly.earsurégdey peatectiid sgdogsimatfdm Iﬁ%’xanﬁwyP@W‘Qﬁ WeHRTy anat e,
tri met hyl ol propane tol uene dllsocyanate 3addi ti on product, polyisocyanate
and the like, aziridine conpounds such%as

trinmet hyl ol propane-tri-(B-aziridinyl propionate,

tetramet hyl ol net hane-tri-Baziridinyl) propionate,

N, N' - di phenyl net hane- 4, 4' - bi s(1-aziri di necarboxyam de), 3Q

N, N - hexanet hyl ene- 1, 6- bi s(1-azi |l i di nscar boxyam de),

N, N -t ol uene- 2, 4- bi s(1azi |l i di necar boxyam de),

trl met hyl ol propane-tri-B-{2-nethylaziridine) propionate and the I|ike,
tetrafunctional epoxy conpounds such as

N, N, N, N -tetragl yci dyl m xyl enedi am ne,

1, 3-bi s(N, N -di gl yci dyl am nonet hyl ) cycl ohexane, and nel am ne conpounds such
as hexanethoxynethylolnelanlne and the I|ke 35 These may be used elther

Y " o Y .




10 filmto the wafer surface, or the adhesive filmis detached fromthe
supporting substrate of the sem conductor wafer and a protecting property
of the adhesive filmbecones insufficient, whereby the sem conductor wafer
may be broken or the wafer surface nay be contam nated with grinding dusts
or the tike. Further, when the adhesive is too high, a peeling workability
m ght be decreased such 15 that sone trouble nay occur in peeling the
adhesive filmfromthe wafer surface after processing the wafer, or the
sem conduct or wafer m ght be broken. Usually, t he adhesive strength is in
t he range of fromb5 éq/25 mmto 500 ﬁreferably from10 g/25 mmto
300 g125 (RAfReineites, 1Ee7 699 4R 2aneds IR ﬁdf‘éﬁ'det M Perpafiaot e e 8UESH4- BA

pl ate. 20nv¥entiannwilhde dfescoed.ng Thiae agidiwd fdmagenordineattp nthes presendn on one
surface ghvdMi@nsidbslepate byl @rmingt Be ¥Bekivegaléd Bh da1RV saAaté n@qnet hods

such as %ac?'s‘un%%@to‘%ra %%qum o Grfinare | uﬁ%'rhe %Sh%rdeﬂﬁcgﬁ’t‘imu%t%r ayyre rofl

nmet hod, bar ‘coating nmet hod or
the | ifke 'B%ﬁdﬁés'éf’)bweéda ’*ﬁéS%(S'Hﬂl'? PHﬁgh?doP” Griﬂrf‘?ﬁatq{éhﬁéﬁf‘ﬁs'éﬂﬁﬁ’sﬁ ve agent
are not 2& panatheditafdirnyn b midhesive Geyreraal bgth § suifacepaed arkaskesuriocdry t he

sane in ané aage foh, fn EBISOEtbR 02RBGdhe@lonf sfaaTeOuisearaTedSsircdObfthaut es. |t

is nore Qra%'flgg c@ort\galqr y(hErEQn ?Jrere%rrgé Qmﬁ&GaQthN;&Br ngfaf:é Omalé seconds

toSmnute f ac ng the cro i nkin action of
Lhe cr oS 1281 flo T anbestie Tover ARHEIRy &0 dyrsnt o0 aemﬂé'aee%eri‘z dbe 'ng
adhesiove ﬂ‘theﬁivﬁa'ﬁyﬁreml‘lé‘é& syrface fof dhe 36MITO BB IELrit 15 BiAfsrable BB hour s
af t er thesrdayhesgveobgéheomtihgIionaicmgendoatexnbin g esalrizice @t the relenpe ¢tred. | n
order thalnd &%@@%W& Lae/@sr.va faybPRABdINGR, B fhushRi8HBE 3GReA0E 1BAGK
surface Qf t he Cﬁ dhk ¢ i s preferable that an adhesive layer may first
be forned® 6?‘?"553635 o 58e aic?cﬁ?’dl ng to the above nethod and the adhesive

| ayer may then'tde Prefenside é'hﬂtt*héﬂé)? figp usgfffacan aghesiypifi@rof thadratfidsi ve

| ayerigmayinbentfoor hdd aonelting muntf eiceisieatt 2owr Cs heetasthodkniebe ope@iri g frhl s

respecti vwgl voandnt hem, thsﬁgh%$' Hﬁnélﬁyeﬁ ﬂ@ry chBuitisifderdu@ et Oofl 2ne both
the surfa% EQQ%‘R%J(W (ﬁS?eu?anér reef?r?faeté |51[U %ﬁ?ﬁ’%%df%eb?ck I'E!g) QQQES' ve

| ayer on e sur

an adhesﬁ?é"e{@@ﬁi"“@fa ?f@a%%ﬂ’rb"yl?f ABNe iR AR thwafariaack fiee F?th%aéﬁfﬁem ve
st rengt h #ebingenterhea stipemg elthexi sterand peliibied sder camdrdlye Hikeacit dpt ed
depengti nGirfpo®tans UbSpieabes tIvdiRROIddidanafm eprduvaterfimaierithesd Btdpli Sncase,

cither ofcaifastiflo P51 UbAYT RcMYshfinh HT0RE SHcR sl SUENiE vl b

sem conduct O{ af esive

| ayer havi®i§ '?'h@f\}\%“aﬁ‘ dTPeé?'\VB%ﬁ"& er?e"‘m%‘%i"ddﬁﬂ §f r}b%b%{PP?f@ YRe

adhesi ve 414 wadunm chredifens doaduetes gnnérated gue ho whrs s, asiodthdahdpattron i s as
descri bedthabpwieshiripw@ear ankinthei Bke.of UpdeV arisengewpsinegnthanbasd ifion ien t he

surf age osremeb@em ?%ﬁur;mg \A@frﬁsmn'gt pbrﬁtp&fefagnabétezbb% oW §opg@nt s of
pr oduci ng_al he Regl i ng

film the gan ra}er& duréndgegf ghod:etsF] anLé %% EgHﬁl grf’\slrer per{gh;[re in ams¥ agr I:an
storing, %%W ﬁ@eéﬁdf‘ i ﬁb“ﬂﬁe'yzm‘ﬁ@&'%‘%Ej\é‘?ﬂ'"%@éﬂ’rf@"'g?ﬂ F‘?fri"’%FPé
mai nt ai nedrdin&riig,0a awiting poimploy awietim foreangl 4 hess fibh i< frags2ADODodI00Es S
regul at edini BohsiPeratiedes@lchHiadidtids 260he |gteserdteidaddl OFuphR&OdUeImanehe

se Cé’d‘d”\%%on‘?@fo‘? |gﬁ]c§:?ty\'\’gl r?J}dBH‘%H{onQ\% ifGdd A 'F{%L{h%d dJ %n‘irgbgpélﬁ GQnduct or

waf er accor ton is appli Scri ed above, a
first ste?)p'ﬂfe"‘f Pf(lar'?g?ef’ﬁe Whirface of the 20 semiconductor wafer to the
substrate suppér thigkpesheof sehesodidnchay anaftect vhaan hdhesinedorge. f Whenfor a
sem condufieOknivHeRE iBatdioN@waite @0BRSddrRsh@Y BIrc®beltaimast Righsyrface vadd back
surface o élhfg '%ﬁgs T/é r&lid e ?ﬁQQEgh?L%Qn% EFGB&W C@Jn‘%a&!dnﬂqwgvﬁe*ﬂe back

si de enlcon o  wa em conduct ar _ waf

gri nd?%g E’? ﬁ'@“’\f’?a'st 8'9§'u55?[dr a adé"ﬁaw?hé’ﬁcaa °P133$§1%‘ ”8?”%% Eh"r?ow ng
damaged | wér‘"rgn'erra#een@ﬁntweﬁsﬂfkoeNdeWéfertSWéfaeerﬁnécﬁfdar&rafmwwér"!and/ or
applying a netal are carried out. The gubsequent steps are not particularly
limted. For exanple, a nethod of producing a seni conductor wafer is
exenplified in which a step of peeling a sem conductor wafer fromthe
supporting substrate of the 30 sem conductor wafer and the adhesive film a
step of dicing for dividing and cutting the sem conductor wafer, a step of
mol ding for sealing the sem conductor chip with a resin for protecting the
outer portion, and the like are carried out in sequence. A protecting

met hod far the sem conductor wafer according to the ;35 present invention
W Il be described in detail below. In the protecting nmethod for the

sem conductor wafer in the present invention, the first step of fixing the
13 surface of the sem conductor wafer to the substrate supporting the
senlconductor mafer V|a the adhe5|ve f|In1for a senlconductor mafer havi ng

T e e el o Y Y b1 o VL T

e of



10 approximately fromO0.5 umto 60 um The thickness of the sem conductor

waf er before grinding the back side is properly determ ned dependi ng on the

di aneter, the type or the like of the sem conductor wafer, and the

t hi ckness of the sem conductor wafer after grinding the back side is

properly deterni ned depending on the size of a obtained chip, the type of

the circuit or the like. In 15 this case, the m ninumthi ckness enabling

t hi nni ng of the sem conductor wafer by applying the protecting nethod of

the present invention is approximately 20 um As a back side grinding

met hod, known grinding nethods such as a through-feed nethod, an in-feed

met hod arPdcRe e ok @nagdhesing Bired. InIview thes e fe atwese retieidess tfidhpack si de

gri ndi ng biase Y as lpyefe ety Grioed 10l ® ZoOLNg a sem conductor wafer and a

gr! zg_stn gne by ,tetgggg.mgumernsther@rhpa ﬂsteer.rrt hﬁ\ewraahesa QReAplifid e h@ck side
i ndi ng,

pol i shi nd* g A&’ H&*M émsémti’trbf@a’erﬁe gﬁ%\?l 6%5?@)&&”%9 Eedafgﬁ}é’ Mener at ed

on thé bat@kveéhﬂenemaph@aé%m%tshmrchb? redfRSTEnYiRRe PHfides ret'%'m'w abeép, the

pl asma ettgdiling asdepixandesine tpedeios hi Tigicl epmaiercizo perticedthfedsoftihtinneng t he

sem Condlb(‘rB&’uctW?afn?J Ta'bﬁHPYﬁJ}Qxfé’dlu%' R?Térﬁ)fq_rtd %‘P@ﬂ}b‘itn'a% l%ﬁ&ﬁ Q3bAENt N
formng an_el.ectr trk inh_ad |t|ggtorem)val

of a darrdj?@ ff’%t)‘fear g'enerlif'%'a %eWécaﬁaERrpgr?i’e° POREC BRIME3NdaSt 8P waf er .
The et chi4R§PstRDYiagH rep|byskrd. aphdire M add WF'r"S‘hFWQ EgsHed veTI6Y proper | y
sel ecited ladestrids mur. tamdtdvefoiridr: egoi ng pur poses. In a step of applying a
netal, a |ayer|ihageerofabBOkiht thb GlRLsivE iahani 1oy thideadnskReiiaydraginme on the

back  si daeah%tw% mgmt&%r@rrg tgrmangtttrﬁ nv&t&mehngffaﬁapclnw rtgar.g%'dﬂ gvmos and

sol der bu r@ d out endi n vv? er surface
after the d'hé%?'\‘/é”f'?'l MRS TRES 881“%[%&‘9/5 I’%E\R/h%"n%dreg?vﬁ’ﬁ ?gaﬁ’iapﬁﬂi aYRE for the
washi ng ngansoatedtdretiee baok serfexemdl thei sedyicémuckoranwpies, fAetfondehiraijesuch as
wat erisasdihigiveS haRBL N6 Nt bl exeitd el e forde yarpighiangadiblic aauskivas pl asnma
vash 19 Olgdn?Gurld &1 AH aiRedif6 'dbent.” trttermet%tgstw e alihddifs PaYeF i¥ashi ng

may be used i n combinati o washin s .are pro Laé}/seected
dependi ngfT8H AR feyR e h‘i"’n‘&t?@n“@onéﬁ”ﬂ‘?'bwe 'terf'é"e\/\}ill"’er‘s BHPAYYSTR for the
sem condudeorsfenfuriace it eheferabiptivatent coglamendtisn eenurs ive tsemuctasduct or
waf er in étheepeasasiductvrendfeon can be applied, there can be exenplified,
for exampl e, apshldfon, rhteﬁree$ameltharame%fheseeqsya%rmrysurnked with a

gal | i um ar seni Cri g kr Q F raaé{Ne ﬂ‘ arseni c ea upt rqloa IVtehe i ke.
10 EXAMPLESSTHEK easgeer? *VENE "8RS (5'\2/'%? 9'9pRc P RTEETFY 19 trat ed

bel ow w tWYFé’FéF%Hl&% 8t 8 tE&'aﬁﬁnesv leshihe | cofesixeaippre s 'aﬁeraeeﬁm fuche

Exanpl es afésrorspasiiedo t inghetetiesestiubed i edrovds sproe plag ataicknsidedbg omtwelg of an

adhesi ve é't@hﬁt@aélﬂerﬁQ'ehEHr@@enbgﬁlﬁsﬂlhbnE‘hdi‘%éJEoﬂaﬁ@r@t%l@iﬁﬁ@rsﬁfddecon
waf er?" regrpﬁﬂ %Sﬁttonguctgr f" mc?gasredal Et 13 énﬁeg%f:ektl% {]%Iagg%eﬂem#tgt he like

were carrie
cl eanl i ne¥%d 8pY éf’%%’é“i@tﬁ)d‘dﬁ dPé‘é’é °F%‘¢fu‘i"é& @d"’ien'"PJ'es“F’éde?%ﬂ”QteaWd‘é‘? ‘d 209b.
The presefr thisveffe¢tont iis prstfedabm tied the wdbseivExianpt dos Sardgpusigmtioperti es
descri bedmbBulo¥arglffsn War eonRassned1@opdlatt 18d°¢ ol lawinge peéfaedise tHat

Measur ene 5 n v 6 th.igyneasur ed
accorgr ngn’teomahi%igag gfgéﬁlsgﬁ}ég% nﬂzté ?H@ ﬁg\ZSO?}qhg@f gQ?e&%quof xcf)ondr tions
h of

def i ndy bBF gt adhesive filnms prepared in Exanples and Conparative
Exanpl es is | afisnat swpthed aofs dpfmine Hte AadhspiS80RYBA hvbe B or@aP620 cm
(regul at echdraciatisti€s, 430D Lk ingi #n BEyliadheseive dgayeis akedBGjedandnal | owed

to stand £6Hes‘ri% rﬂl LRS folfll @ dug’ifngt be ﬁm Qdhasgl dgandwhitp sampl e is
peel ed ana e su

180 and a pefero 8? mefnzggﬁn rtr:mpolymerpﬁon%l_lrmngtar{én%'% glcfy |re: éaétrd %Hﬁg asta‘ng! eaﬁ{j
conver? edMPAOMEF MBitofA)a anMpneMer Tt (4R) hE"'"St%r’%l@“e"%aéﬂr?‘ép ¥88aP'EsoY Pa) 35
A porti onregfcting widinesicvesd-iyking ofgeah adhesdifendtidng irsorcamd rnanié () oina
thickness of 1 mmto prepare a sanple for neasuring a viscoelasticity
having a 16 diameter of 8 nm A storfge elastic nodulus is neasured at
150C and 200C using a dynam c vl scoel asticity neasuring device (Mdel:

RMS- 800, manuf actured by Rheonetrics Inc.). A neasurenent frequency is 1
Hz, and a warp age is in a range of from0.1 %to 3% 5 3. Evaluation of a
Cont ami nation A sanple adhesive filmis lamnated to a whole surface of a
sem conductor silicon wafer (dianeter: approx. 200 mm (8 inch), thickness:
600 10 um depth of a scribe line: 8 um width of a scribe line: 100 um
via Its adhesive |ayer, and subjected to a back grinding step of the

sem conductor wafer and a step of renoving a danaged | ayer of the back side
(a chem cal etching, polishing or a plasna etching). The adhesive filmis
then peeI ed avay . Thereafter the surface of the sem conduct or waf er |s
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17 A pol ynerization reaction vessel was charged with 150 wei ght parts of
dei oni zed water, 0.625 weight part of 4,4'-azobis-4-cyan.ovalerlc acid
(product nanme: ACVA, manufactured by Osuka Chem cal Co.) Ltd.) as a
polymeri zation 5 initiator, 62.25 weight parts of 2-ethylhexyl acrylate, 18
wei ght parts of n-butyl acrylate and 12 weight parts of nmethyl nethacrylate
as a nononer (A), 3 weight parts of 2-hydroxyethyl nethacrylate, 2 weight
parts of nethacrylic acid and 1 weight part of acrylan de as a nononer (B},
1 weight part of polytetranethyl ene glycol diacrylate (product nane:

ADT- 250, manufactured by 10 Nippon Gls And Fats Co., Ltd.) as a nononer
(O, and erHionnhgints pesnecdv enapnhialapluiant orofn smuiaien eoniginin e atcapssof

pol yoxy et imkirgnag esiryd v twd oeies f{mtwhapggraupehara ablatoleemraticedsial

et hyl ene moﬂ@s.v@p@w'omoffua«.n%o)an%Jﬁasa«epowaﬁwam Qase p&%nyl thgr oup
i ntroduced I n actured by

Dai | ohi YL dahaRks Kasnt 1 0¥ PaBsca Ay B o 1SIQETT oNE BT EF S ehe
r eact aht saGReissspRATatPdafrom cin POWTILien TrEPAEAd BYhemrisian PEERRITZRtIAN acrylic
resin enuinsbwgh déddisngvas theuikedlre ks oneddnind aveilgitt &b dife Bq eids usedoNni a

(PH=7.0) $Re QEWB@rfdh@Qw@C& nit Ga 'é/%gﬁfg%ﬁe&u@&r\ﬁ& KE a}g,e,@t niL)nah@V' ng a
solid content fEl>r<1arrpl el

e
of an Adh%%ﬁ‘a\?e??s,&d‘%é%? %d g)' n (dbﬁsfhle?rdl D3 |s§ﬁ’°rngacﬁ°dﬁ{°r£' '§eY'°Wa°s ¢fiar ged
Wi th 150 9estcHswelhrit & Beferaptmlorutp st 4TV DEDS W REAE! e fBFM of an

4, 4" - agobemubioyanevett.eri c acid (product nane: ACVA, manufactured by O suka
Chenical Co., Wsto) tRSad sﬁ)@humlwaamnn?éeIc@htaeaswn)plﬁ.sdz&rvmgme parts of

2- ethylhex cryl § 4t 8y O but yl. r t n i ght
parts of r‘%t?’lcé} lr.ya%hgswg' aqen eBQ%Dng an? ;}',1 é f"@% %Ig ?Ik?1 g ?52 e
2- hydr oxy@PH}ﬂcrH@t et y‘P'éY'e esﬁ”wé‘!"gﬁt mixte Hreraeh Haa?crill RINa T MY 1

wei ght pathereihafter yéfamedeoasisa asoaomeronias) (A)ara d0copD wme riging plag tsaofe
anmonhgm &ahta%omwmnﬂua&icdn%mﬁﬁ Hfcopinparwy e dvyd e rRe nienyh@hgrydp et her

(aver age gg ﬁ!mfhﬁ ingQM S gqpsgd,mq( gewy,{tene oxi de: approximately 20) with
a

a polynerlz 0 oup I nt roduced in zene rlng pro uct

nane: Agquar on AS- 1’8 éﬁﬁ'ﬁﬁ?@% )gd heyy °L9£|‘?%ﬁi‘e'k6'3y%’g aEfy as a
wat er soi ublagicaikpreater or Theethecrginatid allor @star gontainiag #W@il‘ﬁ"?&)’@-’?d"ﬂZC for 8
hours to prgepane an acrylic resin enulsion. This was neutralized with 9 35

?‘311322. ff)eqftoaﬁ“@é}%n %mm@meép'ﬁ? oBherafy PERPAEE 034, aqumsc@ﬂa@%wa agent

Conpar at i \‘)g] ?ﬁrtgrﬁar 5{‘?8'8??%5@%8"%)5?”@%aiﬁhﬂééﬂ\fe% Ac?neas'lmvg %) al/&y!

pol ymeri zatduwnhpwaetfeyn Vessel was charged with 150 wei ght parts of 5
dei oni zedimatearhorDators. Wsipghtficphy,.tthefe dardbe azelpltidd,dyancarapler metmdi d
(product Raf@ate m¥éthyl rﬁ?é’!h'é&gialﬂé eéih?Yac@l%@H(aetﬂ]Qﬂbﬁabrymh bibtyOagryfste 2

pol y i za |n| t| ator 26 wel of 2-ethyl hexyl acrylate as a
m)no%r% % &g arts of 2-h rgrox gf% [ et haer t parts

I
of net hacrewy”%e’%(bf‘ yifrﬁ of tReliht B&’P’B?V BEr“fPﬁrﬁ"aéréé ?fo’ﬁc?n‘é‘r‘x? and
0. 75 wei ghef per or oPreanmdnialion the saduntofsed 9f ftg Monaoied (Asiseprefgrably in
pol yoxyet hiyd eaegenanyigpmenyl ether (average number of noles added of

ethyl ene qyigg, htaﬁ%%' ér%‘?drbf /?%)asWEF‘ 1Re RALY ARbLACH Q1 diePhORSHY!s &¥ OUP

i ntroduced in a manuf act.ured by
Dai i chP Ko ? RL? gﬂ?sﬂ&} aagn' \R&rér”ég‘%u%f "% 'ébmg*f?efengfhg?react ant s
were sti rroenl 86 weEht 0%72¢ 9orwaohbuks tRY 5P esifeiplr theammruny| ¥ged & n

enul si on. THd smeasmeBeulA)alinzedichi tdh Fanyei gt @2élyrhemqemaisirgnmbnicam( pH=7. 0)

to prepargpan @&.w | Co dhﬁﬁ' vea@ge%a.gﬁdhe% ve &g&rﬂsb@) havji ng amsol i d

content of .42 i ng

Sol uti on 852\69'5'“\1\% %@5 We%?tm 7 o%@&ﬂ&%ﬁ@&&iﬁ&?\% ?ﬁ’g‘?‘fﬁ/n‘g' Lgﬁfi{m on
(Adhe@PveA@déPﬂﬁgWBBFU¥ﬁon 1) 100 weight parts of the adhesive 1 prepared
in Preparation Axdapltee Imoho@sr dAB) Athmiigy éhsvarsocoherctnidd (Blamdvingr ther
adjusted to pHof 9.5 with the addltlon of 9 weight % of aqueous anmoni a.
Subsequently, 0.8 weight part of an azi’ridine cross-1inking agent (product
nane: Chem tight Pz-33, manufactured by N ppon Shokubai Kagaku Kogyo Co.
Ltd.) was added to prepare an adhesive agent coating solution 1 . 30 2-2.
Conparative Preparation Exanple 9 of an Adhesive Coating Solution (Adhesive
Coating Solution 2) An adhesive coating solution 2 was prepared in the sane
manner as in 35 Preparation Exanple 1 of an Adhesive Coating Sol ution
except using the adhesive 2 prepared in Conparative Preparation Exanple 1
of an Adhesive . 19 2-3. Conparative Preparation Exanple 2 of an
Adhesi ve Coating Sol ution (Adhesive Coating Solution 3) , 5 An adhesive
coating solution 3 was prepared in the same nmanner as in Preparation
Exanple 1 of an Adhesi ve Coati ng Solutlon except using the adh e5|ve 3
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15 mnutes to prepare an adhesive |layer having a thickness of 10 um A

pol yet hyl ene terephthalate filmwhich is subjected to a corona di scharge
treatment on its both sides (nelting point: 255C, filmthickness: 12 pn) as
a base filmwas coated to the thus-forned adhesive | ayer, and pressed to
transfer the adhesive |ayer. The adhesive layer is formed on the other side
of 20 pol yethylene terephthalate filmin the sane manner to prepare the
bot h- si ded adhesive film After the transfer, the fil mwas heated of 60C
for 48 hours, and then cooled down to roomtenperature to prepare a
adhesive film1l. The storage elastic nodul us of the adhesive |layer was 1.5
X 10s Pa factibp@Cgeongp tafabie IdSeRativg wIBOL. crbeg-fihidng ddeat adleesicae 154 r engt h

was 230 Q/éaﬁ ol han, 25xarn§|%suauggcaracadh%m@crwé %merﬁam.adaeal ve layer
was formed on one surfa

& araloanx bl g ,? dheswe Film
(Adhesi v&"HECRTS) #ife & I‘?@g?'ﬁeaﬁ'gat A SolAtq off® G %c' pat®d"on &'

pol ypr opyneealifv |asten mpaqonify 2eid moncRlkyk #&s: cHRAMYC @§I%g‘%°ﬁﬁ1yl' coater,
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3-13. Conparative Preparation Exanple 2 of an Adhesive Film (Adhesive Film
13) The adhesive coating solution 1 was coated on a pol ypropylene film 35
(peeling film thickness: 50 um using a roll coater, and dried at 120C for
2 mnutes to forman adhesive |ayer having a thickness of 10 um A 25

pol yet hyl ene terephthalate filmwhich is subjected to a corona di scharge
treatnent on its both sides (nelting point: 255C, filmthickness: 8 um as
a base filmwas coated to the thus-forned adhesive | ayer, and pressed to
transfer the adhesive |ayer. The adhesive layer is fornmed on the other side
of 5 polyethylene terephthalate filmin the same manner to prepare the
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roan1tenperature to prepare a adhesi vé% il m 16. The storage el astic nodul us
of the adhesive layer was 1.5 x 105 Pa at 150C and 1.3 x 105 Pa at 200G
Further, the adhesive strength was 120 g/ 25 nm when 25 neasuring an
adhesi ve fil mwhere an adhesive | ayer was fornmed on one surface, 3-17.
Conpar ati ve Preparation Exanple 8 of an Adhesive Film (Adhesive Film17) 30
The adhesive coating solution 3 was coated en a pol ypropylene film (peeling
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20 Then cooled down to roomtenperature to prepare a adhesive film 18. The
storage el astic nodul us of the adhesive layer was 1.5 x 105 Pa at 150C and
1.3 x 10s Pa at 200C. Further, the adhesive strength was 220 g125 nm when
measuring an adhesive filmwhere an adhesive |ayer was fornmed on one
surface. 2 5 3-19. Conparative Preparation Exanple 8 of an Adhesive Film
(Adhesive Film19) A thernoplastic polyimde filmhaving a conposition of
200C or nore of a glass transition tenperature was formed to prepare a film
19. The storage 3() el astic nodulus of the thus-formed filmwas 3.0 x 109
Pa at 150G and 2.0 x 109 Pa at 200C. <Protecting Performance of a
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15 that some trouble may occur in peeling the adhesive film from the wafer
surface after processing the wafer, or the semiconductor wafer might be broken.
Usually, the adhesive strength is in the range of from 5 g/25 mm to 500 g/25
mrn, preferably from 10 g/25 mm to 300 g/25 mm in terms of an adhesive streng
th in regard to an SUS304-BA plate.

20 As a method of coating the adhesive agent coating solution on one
surface of the substrate film or the peeling film, known coating methods such as
a roll coater method, a reverse roll coater method, a gravure roll method, & 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

25 particularly limited. Generally, it is preferable to dry the same in a range of f
rom B0°C to 200°C. for from 10 seconds to 10 minutes. |t 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 surface protecting adhesive film may be heated at from

30 40°C to BO°C for from 5 to 300 hours after the drying of the adhesive agent
coating solution is completed. In order that the adhesive layer is formed on
both the surface and back surface of the base film, it is preferable that an
adhesive layer may first be formed on one surface according to the above
method and the adhesive layer may then be formed on the other surface.

35 Further, the adhesive layer may be formed on the surfaces of two sheets of the
peeling films respectively and then the adhesive layer may be transferred to
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A protecting method for the semiconductor wafer according to the
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- #109& () e_p'nie,n uctor wafer accordlng to" the prasent I ventlon rst, the peeling film i
peeled away from the side of the adhesive layer of the both-sided adhesive film
to expose the surface of the adhesive layer, and the both-sided adhesive film is
15 laminated to the surface of the semiconductor wafer via the adhesijve layer.
Then, the peeling film is peeled away from the other side of the adhesive layer
of the both-sided adhesive film to adhere it to the substrate supporting the
semiconductor wafer (first step). The same type adhesive of both-sided
adhesive film may be used for the adhesive layer of the both-sided adhesive
20 film. Further a difference in the adhesive strength between the strong
adhesion and weak adhesion may be accepted depending on subsirates
supporting semiconductor wafers (adherent). The adhesive film may first be la
minated to the substrate supporting the semiconductor wafer and then the
semiconductor wafer may be laminated in sequence. At this time, it is
25 important to prevent an entrainment of the air and the like in an attaching
process.
As for the substrate supporting the semiconductor wafer used at this
time, for example, glass plates or non-circuit-formed bear wafer and the like are
exemplified. Subsequently, the semiconductor wafer is fixed on a chuck table
30 of & grinding machine or the like via the substrate supporting the semiconductor
wafer to mechanically grind the back side of the semiconductor wafer (second
step). Further, a damaged layer generated on the back side of the
semiconductor wafer is removed and/or a metal is applied (third step). Then,
the semiconductor wafer is peeled away from the subsirate supporting the
35 semiconductor wafer on which an adhesive film is laminated. Further, after
peeling the adhesive fillm, treatment such as water washing, plasma washing or
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y #10‘%36&-"‘(5‘-"3%9“"5’ to the back side grinding. The t ickness of its etching is
a0#10%R' (dpprvkXOAQUEESE (0)5 M XOHD Ydd. ()TWEFIEEH%SGdi-Ut{eY%@Hs@Jnductor
#10% & (afer Pb\efor%lgﬁ/&:llﬁé thb ba%ﬂeos'@l}&s oferhOtetbPifined depending on the
10G s6° 10c{amqur Itl'?‘ao /§Lr I')a fike oN‘heng P\gl%(gumor wafer, and the thickness of
the semiconductor wafer after grinding the back side is properly determined
depending on the size of a obtained chip, the type of the circuit or the lika. In
15  this case, the minimum thickness enabling thinning of the semiconductor wafer
by applying the protecting method of the present invention [s approximately 20
pm,
As a back side grinding method, known grinding methods such as a
through-feed method, an in-feed method and the like are employed. In any of
20 these methods, the back side grinding is usually conducted while cooling a
semiconductor wafer and a grindstone by feeding water thereto. After the
completion of the back side grinding, processes such as the wet etching, the
plasma etching, the polishing and the like are conductad for removing a
damaged layer generated on the back side of the semiconductor wafer. The
25 wet etching step, the plasma etiching step and the polishing step are conducted
for thinning the semiconductor wafer, removing an oxide layer, conducting
pretreatment in forming an electrode on the back side, and the like in addition
to removal of a damaged layer generated on the back side of the semiconductor
wafer. The elching solution, plasma conditions and polishing agent are
30 properly selected according to the foregoing purposes. In a step of applying a
metal, a layer made of gold, nickel, titanium or the like is formed on the back si
de of a semiconductor. Further, a step of applying geld bumps and solder
bumps can be carried out depending on the devices.
The wafer surface after the adhesive film is peeled away is washed as
36 required. As for the washing method, there can be exemplified, for example,
wet washing such as water washing, solvent washing or the like, dry washing
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gallium-arsenic, gallium-phosphorus, gallium-arsenic-aluminum and the like.

10 EXAMPLES

The present invention is now more specifically illustrated below with
reference to Examples. In all of Examples and Comparative Examples
demonstrated to be described below, preparation and coating of an adhesive

15 coating selution, back grinding of a semiconductor silicon wafer, removal test of
a damaged layer after the back grinding and the like were carried out in
environments maintained so as to comply with cleanliness of class 1000 or less
regulated in U.S. Federal Standard 209b. The present invention is not |limited
to these Examples. Various properties described in Examples were measured

20 by the following methods.

1. Measurament of an adhesive force (¢/25 mm)

An adhesive strength is measured according o a method regulated in

25 JIS Z0237-1991 except for conditions defined below. Each of adhesive films

prepared in Examples and Comparative Examples is laminated to a surface of

an 8SUS304-BA plate of 56 cm x 20 ocm (regulated in JIS G-4305-1991) via its

adhesive layer at 23°C, and allowed to stand for 60 minutes. One end of the

sample is held and the sample is peeled away from the surface of the SUS304-

30 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 widlh of 25 mm.

2. Storage Elastic Modulus (Pa)

35 A portion of an adhesive layer of an adhesive film is laminated 1o a
' thickness of 1 mm to prepare a sample for measuring a viscoelasticity having a
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109Z& Q) ;,g_rop@i(\)o_fla@qube Ilne 8 pm, width of a scribe line: 100 um) via its adhesive
layer, and subjected to a back grinding step of the semiconductor wafer and a
step of removing a damaged layer of the back side (a chemical etching,
polishing or a plasma eiching). The adhesive film is then peeled away.
Thereafter, the surface of the semiconductor wafer is observed with a laser
15  focus microscope (Modsls: VF-7510, VF-7500 and VP-ED100, manufactured by
KEYENCE Co., Lid.) at 250 magnifications. The number of samples is 10 in
each step of removing a damaged layer of the back side. The evaluation
standard is as follows. O: When no adhasive residue occurs, no abrasive or
chemical etching solution is entered at the time of polishing belween the wafer
20 surface and the adhesive film and no peeling trouble occurs, [0} is marked.
When an adhesive residue occurs, bad peeling or the like is observed, the
numbaer of appropriate samples is indicated.

4, Breakage of a Semiconductor Wafer (Number of Sheets)

The number of broken semiconductor wafers in a step of grinding a back
side of 8 semiconductor wafer, a step of removing a damaged layer generated
on the back side and a step of peeling an adhesive film is described. The
number of samples is 10 in each step of removing a damaged layer of the back

30 side. ©O: When no breakage of a semiconductor wafer occurs, [0] is indicated.
When a breakage or a crack in a semiconductor wafer occurs, the number of
appropriate sheets is indicated.

< Preparation Examples of an Adhesive »
35

1-1. Preparation Example 1 of an Adhesive (Adhesive 1)
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& ()‘4“](’54“39;\& A ;f]'%wlagbéd of ethylane oxide: approximately 20) with a
polymerizable 1-propenyl group introduced in a benzene ring (product name:
Agquaron HS-10, manufactured by Daiichi Kogyo Seiyaku Co., Ltd.) as a water-
15 soluble comonomer. The reactants were stirred at from 70°C to 72°C for 8
hours to prepares an acrylic resin emulsion. This was neutralized with 9
weight % of aqueous ammonia (pH=7.0) to prepare an acrylic adhesive agent
(adhesive agent 1) having a solid content of 42.5 weight %.

20 1-2. Comparative Preparation Example 1 of an Adhesive (Adhesive 2)

A polymerization reaction vessel was charged with 150 weight parts of
deionized water, 0.625 waight part of 4 4'-azobis-4-cyanovaleric acid (product
name: ACVA, manufactured by Otsuka Chemical Co., Ltd.) as a polymerization

25 initiator, 63.25 weight parts of 2-ethylhexy!l acrylate, 18 weight parts of n-butyl
acrylate and 12 weight parts of methyl methacrylate as a monomer (A), 3 weight
parts of 2-hydroxysthyl methacrylate, 2 weight parts of methacrylic acid and 1
weight part of acrylamide as a monomer (8), and 0.75 weight parl of ammonium
salt of sulfuric acid ester of polyoxyethylene nonylpheny! ether (average

30 number of moles added of ethylena oxide: approximately 20) with a
polymerizable 1-propenyl group introduced in a benzene ring (product name:
Aquaron HS-10, manufactured by Dalichi Kogyo Seiyaku Co., Ltd.) as a water-
soluble comonomer. The reactants were stirred at from 70°C to 72°C for 8
hours to prepare an acrylic resin emulsion. This was neutralized with 8

35 weight % of agueous ammonia (pH=7.0) to prepare an acrylic adhesive agent
(adhesive agent 2) having & solid content of 42.5 weight %,
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& () - &$108hrtof =18t ety (e rylate, 2 weight parts of methacrylic acid and 1

weight part of acrylamide as a monomer (B), and 0.75 weight part of ammonium

10 salt of sulfuric acid ester of polyoxyethylene nonylpheny! ether (average

number of moles added of ethylene oxide: approximately 20) with a

polymerizable 1-propenyl group introduced in a benzene ring (product nams:

Aquaron HS-10, manufactured by Daiichi Kogyo Seiyaku Co., Ltd.) as a water-

soluble comonomer. The reactants were stirred at 70°C to 72°C for 8 hours to

16 prepare an acrylic resin emulsion. This was neutralized with 9 weight % of
aqueous ammonia (pH=7.0) to prepare an acrylic adhesive agent (adhesive
agent 3) having a solid content of 42.5 weight %,

< Preparation Examples of an Adhesive Coating Solution »

20
2-1, Proparation Example 1 of an Adhesive Coating Solution (Adhesive
Coating Solution 1)

100 weight parts of the adhesive 1 prepared in Preparation Example 1 of
25 an Adhesive was collected, and further adjusted to pH of 9.5 with the addition
of 9 weight % of agueous ammonia. Subsequently, 0.8 weight part of an
aziridine cross-linking agent (product name: Chemitight Pz-33, manufactured by
Nippen Shokubai Kagasku Kogyo Co., Ltd.) was added to prepare an adhesive
agent coating solution 1.
30
2-2. Comparative Preparation Example 1 of an Adhesive Coating Solution
(Adhesive Coating Solution 2)

An adhesive coating solution 2 was prepared in the same manner as in
35 Preparation Example 1 of an Adhesive Coaling Solution except using the
adhesive 2 prepared in Comparative Preparation Example 1 of an Adhesive ,
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base film was coated {0 the thus-formed adhesive layer, and pressed to transfer
35 the adhesive layer. The adhesive layer is formed on the other side of
polyethylene terephthalate film in the same manner to prepare the both-sided
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(peeling film, thickness: 50 um) using a roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having a thickness of 10 pum. A
polyethylene terephthalate film which is subjected to a corona discharge
treatment on its both sides (mealting point: 255°C, film thickness: 190 um) as a
30 base film was coated to the thus-formed adhesive layer, and pressed to transfer
the adhesive layer. The adhesive layer is formed on the other side of
polyethylene terephthalate film in the same manner to prepare the both-sided
adhesive film. After the transfer, the film was heated at 60°C for 48 hours, and
then cooled down to room temperature to prepare a adhesive film 4. The
35 storage elastic modulus of the adhesive layer was 1.5 x 10® Pa at 150°C and
1.3 x 10° Pa at 200°C. Further, the adhesive strengthwas 30 g/25 mm when
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measuring an adhesive film where an adhesive layer was formed on one surface.

3-5. Preparation Example 5 of an Adhesive Film (Adhesive Film 5)

The adhesive coating solution 1 was coated on a polypropylene film
(pealing film, thickness: 50 pm) using a roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having a thickness of 10 um. A
polyethylene naphthalate film which is subjected to a corona discharge
treatment on its both sides (melting point: 269°C, film thickness: 100 pm) as a
base film was coated to the thus-formed adhesive layer, and pressed to
transfer the adhesive layer, The adhesive layer is fTormed on the other side of
polyethylene naphthalate film in the same manner to prepare the both-sided
adhesive film. After the transfer, the film was heated at 60°C for 48 hours, and
then cooled down to room tamperatﬁre to prepare a adhesive film 5. The
storage elastic modulus of the adhesive layer was 1.5 x 10° Pa at 150°C and
1.3 x 10° Pa at 200°C. Further, the adhesive strength was 60 g/25 mm when

measuring an adhesive film where an adhesive layer was formed on one surface,

3-68. Preparation Example 6 of an Adhesive Film (Adhesive Film 6)

The adhesive coating solution 1 was coated on a polypropylene film
(peeling film, thickness: 50 um) uaing a roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having ‘a thickness of 10 pum. A
polyphenylane sulfide film which Is subjected to a corona discharge treatment
on its both sides (melting point: 285°C, film thickness: 75 um) as a base film
was coated to the thus-formed adhesive layer, and pressed to transfer the
adhesive layer. The adhesive layer is formed on the other side of
polyphenylene sulfide film in the same manner to prepare the both-sided
adhesive film. After the transfer, the film was heaied at 60°C for 48 hours, and
then coolad down to room temperature to prepare a adhesive film 8. The
Storage elastic modulus of the adhesive layer was 1.5 x 10% Pa at 150°C and
1.3 x 10® Pa at 200°C. Further, the adhesive strength was 90 g/25 mm when

measuring an adhesive film where an adhesive layer was formed on one surface.

3-7. Preparation Example 7 of an Adhesive Film (Adhesive Film 7)

The adhesive coating sojution 1 was coated on a polypropylene film
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(peeling film, thickness: 50 um) using a roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having a thickness of 10 um. A polyimide
film which is subjected to & corona discharge treatment on its both sides
(melting point: 300°C, film thickness: 75 um) as a base film was coated to the
thus-formed adhesive layer, and pressed to transfer the adhesive layer. The
adhesive layer is formed on the other side of polyimide film in the same manner
to prepare the both-sided adhesive film. After the transfer, the film was heated
at 60°C for 48 hours, and then cooled down to room temperature to prepare a
adhesive film 7. The storage elastic modulus of the adhesive layer was 1.5 x
10% Pa at 150°C and 1.3 x 10° Pa at 200°C. Further, the adhesive strength
was 70 g/25 mm when measuring an adhesive film where an adhesive layer was
formed on one surface.

3-8, Preparation Example 8 of an Adhesive Film (Adhesive Film 8)

The adhesive coating solution 1 was coated on a polypropylene film
(peeling film, thickness: 50 um) using a roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having a thickness of 10 pm. A
polyethylene terephthalate film which is subjecied to a corona discharge
treatment on its hoth sides (melting point: 255°C, film thickness: 100 um) as a
base film was coated to the thus-formed adhesive layer, and pressed to
transfer the adhesive layer. The adhesive layer having a thickness of 40 um is
formed on the other side of polyethylane terephthalate film in the same manner
to prepare the both-sided adhesive film having a different adhesive sirength.
After the transfer, the film was heated at 60°C for 48 hours, and then cooled
down to room temperature to prepare a adhesive film 8. The storage elastic
modulus of the adhesive layer was 1.5 x 10° Pa at 150°C and 1.3 x 10° Pa at
200°C. Further, the adhesive strength of the adhesive layer having a thickness
of 10 pm was 55 g/25 mm and the adhesive strength of the adhesive layer
having a thickness of 40 nm was 90 g/25 mm when measuring an adhesive film
where an adhesive layer was formed on one surface.

3-9. Preparation Example 9 of an Adheésive Film (Adhesive Film 9)

The adhesive coating solution 1 was coated on a polypropylene film
(peeling film, thickness: 50 um) using a roll coater, and dried at 120°C for 2
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minutes to form an adhesive layer having a thickness of 10 um. A
poiyethylene terephthalate film which is subjected to a corona discharge
treatment on its both sides (melting point: 255°C, film thickness: 100 um) as a
base film was coatedto the thus-formed adhesive layer, and pressed to transfar

5 the adhesive layer. The adhesive layer having a thickness of 40 pm is formed
on the other side of polyethylene terephthalate film in the same manner to
prepare the both-sided adhesive film having a different adhesive force. After
the transfer, the film was heated at 60°C for 48 hours, and then cooled down to
room temperature to prepare a adhesive film 9. The storage elaslic modulus

10 of the adhesive layer was 1.5 x 10° Pa at 150°C and 1.3 x 10° Pa at 200°C,

Further, the adhesive strength of the adhesive layer having a thickness

of 10 um was 55 g/25 mm and the adhesive strength of the adhesive layer
having a thickness of 40 um was 90 g/25 mm when measuring an adhesive film
where an adhsesive layer was formed on one surface.

15

3-10. Preparation Example 10 of an Adhesive Film {(Adhssive Film 10)

The adhesive coating solution 1 was coated on a polypropylene film

(peeling film, thickness: §0 um) using a roll coater, and dried at 120°C for 2

20 minutes to form an adhesive layer having a thickness of 5 pum. A polyethylene

terephthalate film which is subjected to a corona discharge treatment on its

both sides (melting point: 255°C, film thickness: 50 um) as a base film was coat

ed to the thus-formed adhesive layer, and pressed to transfer the adhesive

fayer. The adhesive layer having a thickness of § um is formed on the other

25  side of polyethylene terephthalate film in the same manner to prepare the both-

sided adhesive film. After the transfer, the film was heated at 60°C for 48

hours, and then cooled down to room temperature to prepare a adhesive film 10.

The storage elastic modulus of the adhesive layer was 1.5 x 10° Pa at 150°C

and 1.3 x 10° Pa at 200°C. Further, the adhesive strength was 100 @g/25 fnm

30 when measuring an adhesive film where an adhesive layer was formed on one
surface.

3-11. Preparation Example 11 of an Adhesive Film (Adhesive Film 11)

35 The adhesive coating solution 1 was coated on a polypropylene film
(peeling film, thickness: 50 um) using a roll coater, and dried at 120°C for 2
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minutes to form an adhesive layer having a thickness of B0 um. A
polyethylene terephthalate film which is subjected to a corona discharge
treatment on its both sides (meiting point: 255°C, film thickness: 50 um) as a
base film was coated to the thus-formed adhesive layer, and pressed to transfer
the adhesive layer. The adhesive layer having a thicknass of 80 um is formed
on the other side of polyethylene terephthalate film in the same manner to
prepare the both-sided adhesive film. After the transfer, the flim was heated at
60°C for 48 hours, and then cooled down to room temperature to prepare a
adhesive film 11. The storage elastic modulus of the adhesive layer was 1.5 x

10° Pa at 150°C and 1.3 x 10° Pa at 200°C. Further, the adhesive strength was.

160 g/25 mm when measuring an adhesive film where an adhesive layer was
formed on one surface.

3-12. Comparative Preparation Example 1 of an Adhesive Film {(Adhesive Fllm
12)

The adhesive coating solution 2 was coated on a polypropylens film
(peeling film, thickness: 50 um) using a roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having a thickness of 10 um. A
polyethylene terephthalate film which is subjected to & corona discharge
treatment on its both sides (melting point; 255°C, film thickness: 100 um) as a
base film was coated to the thus-formed adhesive layer, and pressed to transfer
the adhesive layer. The adhesive layer iz formed on the other side of
polyethylene terephthalate film in the same manner to prepars the both-sided
adhesive film. After the transfer, the film was heated at 60°C for 48 hours, and
then cocled down to room temperature {o prepare a adhesive film 12. The
storage elastic modulus of the adhesive layer was 5.0 x 10* Pa at 150°C and
3.0 x 10* Pa at 200°C. Further, the adhesive strength was 70 g/25 mm when

measuring an adhesive film where an adhesive layer was formed on one surface.

3-13. Comparative Preparation Example 2 of an Adhesive Film (Adhesive Film
13)

The adhesive coating solution 1 was coated on a polypropylene film
(peeling film, thickness: 50 pm) using a roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having a thickness of 10 pm. A
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polyethylene terephthalate film which is subjecied to a corona discharge
treatment on its both sides (meiting point: 255°C, film thickness: 8 pm) as a
basze film was coated to the thus-formed adhesive layer, and pressed to transfer
the adhesive layer. The adhesive layer is formed on the otheéer side of
5 polyethylens terephthalate film in the same manner to prepare the both-sided
adhesive film. After the transfer, the film was heated at 60°C for 48 hours, and
then cooled down to room temperature to prepare a adhesive film 13. The
storage elastic modulus of the adhesive layer was 1.5 x 10® Pa at 150°C and
1.3 x 10° Pa at 200°C. Further, the adhesive strength was 330 g/25 mm when
10  measuring an adhesive film where an adhesive layer was formed on one surface.

3-14, Comparalive Preparation Example 3 of an Adhesive Film (Adhesive Film
14)

15 The adhesive coating solution 1 was coated on a polypropylene film
(peeling film, thickness: 50 um) using & roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having a thickness of 10 um. A
polyethylene terephthalate film which is subjected to a corona discharge
treatment on its both sides (melting point: 255°C, film thickness: 250 um) as a

20 base film was coated to the thus-formed adhesive layer, and pressed to transfer
the adhesive layer. The adhesive layer is formed on the other side of
polyethylene terephthalate film in the same manner to prepare the both-sided
adhesive film. After the transfer, the film was heated at 60°C for 48 hours, and
then cooled down to room temperature to prepare a adhesive film 14, The

25 storage elastic modulus of the adhesive layer was 1.5 x 10° Pa at 150°C and
1.3 x 10° Pa at 200°C. Further, the adhesive strength was 8 g/25 mm when
measuring an adhesive film where an adhesive layer was formed on one surface.

3-15. Comparative Preparation Example 4 of an Adhesive Film (Adhesive Film
30 15)

The adhesive coating solution 1 was coated on a polypropylene film

(peeling film, thickness: 50 um) using a roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having a thickpess of 10 um. A

35 polypropylena film which is subjected to a corcna discharge treatment on its
both sides (melting point: 160°C, film thickness: 100 um) as a base film was co

26



& 5Vw 10% & ()- 1111gGr 10 10% & ()- 10%& ()- 10%& ()- 10%
& ()- 10%& ()- 10%& ()- !! 1617191{ ?2G+ 10 10% & ()- 10%& ()- 10%
& ()- G 5W 10% & ()- 9 FINPIR[!bl 2+ 10 10% & ()- 10% & ()- 10%
& ()- 10% & ()- 10% & ()- 10% & ()- bljlkilImnlol{ C+ 10% & ()- 10%
& ()- 10% & ()- 10% & ()- G 5Vvw 10% & ()- ol x!ylz!!111gG 10% & () -

10% & ()- 10% & ()- 10% & ()- 10% & ()- 10% & ()- 10% & ()-

10

156

20

25

30

36

ated to the thus-formed adhesive layer, and pressed 1o transfer the adhesive
layer. The adhesive layer is formed on the other side of polypropylene film in
the same manner to prepare the both-sided adhesive film. After the transfer,
the film was heated at 80°C for 48 hours, and then cooled down {o room
temperature to prepare a adhesive film 15, The storage elastic modulus of the
adhesive layer was 1.5 x 10° Pa at 150°C and 1.3 x 10° Pa at 200°C. Further,
the adhesive strength was 80 g/25 mm when measuring an adhesive film where
an adhesive layer was formed on one surface.

3-16. Comparative Preparation Example 5 of an Adhesive Film (Adhesive Film
16)

The adhesive coating solution 1 was coated on a polypropylene film
(peeling film, thickness: 50 um) using a roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having a thickness of 10 um. An ethylene
vinyl acetate copolymer film which is subjected to a corona discharge treatment
on its both sidas (melting point: 85°C, film thickness: 120 um) as a base film
was coated to the thus-formed adhesive layer, and pressed to transfar the
adhesive layer. The adhesive layer is formed on the other side of ethylene
vinyl acetate copolymer film in the same manner to prepare the both-sided
adhesive film. After the transfer, the film was heated at 60°C for 48 hours, and
then cooled down to room lemperature to prepare a adhesive film 16. The
storage elastic modulus of the adhesive layer was 1.5 x 10° Pa at 150°C and
1.3 x 10° Pa at 200°C. Further, the adhesive strength was 120 @9/25 mm when

measuring an adhesive film where an adhesive layer was formed on one surface,

3-17. Comparative Preparation Example & of an Adhesive Film (Adhesive Film
17)

The adhesive coating solution 3 was coated on a polypropylene film
(peeling film, thickness: 50 um) using a roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having a thickness of 10 pm. A
polyethylene terephthalate film which is subjected to a corona discharge

treatment on its both sides (melting point; 255°C, film thickness: 50 um) as a

base film was coated to the thus-formed adhesive layer, and pressed to transfer
the adhesive layer. The adhesive layer is formed on the other side of
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polyethylene tsrephthalate film in the same manner to prepare the both-sided
adhesive film, After the transfer, the product was heated at 60°C for 48 hours,
and then cooled down to room temperature to prepare a adhesive fiim 17. The
storage elastic modulus of the adhesive layer was 1.2 x 10* Pa at 150°C and
0.8 x 10° Pa at 200°C., Further, the adhesive strength was 40 g/25 mm when

measuring an adhesive film where an adhesive layer was formed on one surface.

3-18. Comparative Preparation Example 7 of an Adhesive Film (Adhesive Fiim
18)

The adhesive coating solution 3 was coated on a polypropylene film
(peeling film, thickness: 50 pm) using a roll coater, and dried at 120°C for 2
minutes to form an adhesive layer having a thickness of 120 um. A
polyethylene terephthalate film which is subjecied to a corona discharge
treatment on its both sides (melting point: 255°C, film thickness: 50 um) as a
base film was coated to the thus-formed adhesive layer, and pressed to transfer
the adhesive layer. The adhesive layer is formed on the other side of
polyethylene terephthalate film in the same manner to prepare the both-sided
adhesive film. After the transfer, the film was heated at 60°C for 48 hours, and
then cooled down to room temperature to prepare a adhesive film 18, The
storage elastic modulus of the adhesive fayer was 1.5 x 10° Pa at 150°C and
1.3 x 10° Pa at 200°C. Further, the adhesive strength was 220 g/25 mm when

measuring an adhesive film where an adheslive layer was formed on one surface.

3-19. Comparative Preparation Example 8 of an Adhesive Film (Adhesive Film
19)

A thermoplastic polyimide film having a composition of 200°C or more
of a glass transition temperature was formed to prepare a film 19. The storage

elastic modulus of the thus-formed film was 3.0 x 10° Pa at 150°C and 2.0 x 10°
Pa at 200°C,

<Protecting Performance of a Semiconductor Wafer by an Adhesive Film>

<Method of Back Processing and Devices used>
(1) A Device(Model: BEST, manufactured by Disco Inc. and Nisso
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Engineering Co., Ltd.) was used for back grinding and chemical eiching. (2) A
Device (Model: PG200, manufactured by Tokyo Seimitsu Co., Ltd.) was used for
back grinding and polishing. (3) Devices (Model: DFG850 and SR10,
manufactured by Disco Inc.) were used for back grinding and piasma etching.

Example 1

A glass plate (thickness: 1.0 pm) in a shape almost identical to &
semiconductor silicon wafer was adhered to a whole circuit-formed surface of a

10 semiconductor silicon wafer (diameter: approx. 200 mm (8 inch), thickness: 600
pm, depth of a scribe line: 8 um, width of a scribe line: 100 pm) where an
integrated circult can be formed via an adhesive film 1 to prepare an evaluation
sample. 30 evaluation samples (a set) were prepared in the same mannsr as
the above.

15 . (1) Back grinding and chemical etching: Back grinding of =a
semiconductor silicon wafer was first carried out on 10 sheetis of the thus-
prepared sample to have a thickness of 70 um for the wafer, using the above
device. Then, a chemical etching was carried out on the wafer back surface to
have a thickness of 50 um for the wafer.

20 (2) Back grinding and polishing: Back grinding of a semiconductor
silicon wafer was first carried out on 10 sheets of the thus-prepared sample to
have a thickness of 52 um for the wafer, using tha above device. Then,
pelishing was carried out on the wafer back surface to have a thickness of 50
pm for the wafer.

25 (3) Back grinding and plasma etching: Back grinding of a semiconductor
silicon wafer was first carried out on 10 sheets of the thus-prepared sample to
have a thickness of 52 um for the wafer, using the above device. Then, a
plasma etching was carried out on the wafer back surface to have a thickness
of 50 um for the wafer.

30 According to the above back processing (1) to (3), there was no
semiconductor silicon wafer on which any crack was generated due o breakage
of the semiconductor silicon wafer and deformation of the adhesive film.
Further no contamination such as an adhesive residue or the like was observed
on the wafer surface after the adhesive film was peeled. The resulls are

35 shown in Table 1.
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Examples 2 to 11 and Comparative Examples 1 to 8

(1) Back grinding and chemical etching (2) back grinding and polishing

and (3) back grinding and plasma etching were carried out in the same manner

5 asin Exampie 1 except that the adhesive films 2 to 19 were used instead of the

adhesive film 1 to evaluate protecting performance of the adhesive film.

Further, in Example 8 (adhesive film 8 used) and Example 9 (adhesive film 9

used), the adhesive layer having s weak adhesive force was adhered to the
surface of the semiconductor wafer. The results are shown in Tables 1 {o 3.

10
..... [Table 1] . o . e
Examplo 1 | Example & | Example 3 | Example 4 | Example § | Bxamplo 6 | Example 7
Rase Film PET PET FET PET PEN :  PPS Pl
"Thickness (um) 12 ) 100 190 0| %
Construeton of Woling Pant (G)| 255 il i 255 269 285 -
Adhegve Fm |Main Agent 1 1 1 | l 1 l
Coating Sohtion 1 1 | { 1 1 1
Adheve Film 1 2 3 4 5 B 1
Thickness of Ahesive Layer (u) | 10 1¢ 10 1¢ 10 10 10
Adhesve Force |g/25mm] 230 129 55 30 £0 90 70
Elagtic Modulus [Pa) 1510 | 1510 | 15%10° | 15x10° | 15%10° | 15x10° | 15810°
Wefor Breakage in Back Grinding .
(Number o Wafors) 0 0 0 v ’ ! 0
Contamination after Bach Grinding
ard Chemical Etching 0 ! 0 ! 0 y 0
Contamination after Back Grinding
nd Polding 0 0 0 0 0 0 0
: Contarmination after Back Grinding
and Plastna Biching ’ 0 0 ’ ’ ’ v
Wafer Breakage after Back
Grinding and Chemical Etching 0 0 0 0 0 0 0
Wafer Braahage slter Back
Grinding, and Poising 0 ! ’ ’ ’ ' !
* Wafer Breakage alter Back ,
! (rinding and Plasma Etching 0 0 0 ¢ y 0 0
[Table 2]
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Example 8 | Example 9 | Example 10 | Example 11
Base Fil FET FET BET PET
: Thickness (un) 100 100 50 50
- Congtruction of {Melting Paint (°C) 255 255 255 255
* Adhedve Film [Main Agent 1 1 1 1
Coating Solution 1 1 1 1
Adhesive Film 8 9 10 11
 Thickness of Adhegive Laysr (ug) 10, 40 10, 40 5 80
__Adhesive Force [g/25mm] 55,90 55,90 100 160
Elastic Modulus [Pal 1.5 x 10° 1.5 x 10° 1,5 x 108 1.5 g 10°
- Wasr Breakage in Back Grinding 0 0 0 0
; (Number of Wafers)
' Contamination after Back Grinding 0 0 0 0
: and Chemical Etching
: Contamination after Back Grinding 0 0 0 0
. and Polishing
i Contamination after Back Grinding 0 0 0 0
and Plasma Etching
Wafer Breakags after Back 0 0 0 0
. Guinding and Chemical Etching
. Wafer Breakage after Bach 0 0 0 0
(rinding_and Polishing
Wafer Breakags after Bach 0 0 0 0
(Grinding and Plasma Etchine

[ Tabled]
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Comparative | Comparative | Comparative | Coroparative | Comparstive | Comparative | Comparatve | Comparative
Examplo ] | Example 2 | Bxemple 3 | Example 4 ; Evample’ | Evarple | Buample 7 | Exvample &
Bass Fln FET FET FET FF EVA PET PET T’“‘*"";"‘““‘:
, Thickrees (un) 100 8 26C 130 120 50 50 50
Conarct o lMelt’ns Fant (0] 256 55 256 160 8 255 55| 200 or more
: Main Agent 2 l 1 N 1 3 3 -
| Conting Sohution 2 H 1 \ 1 3 8 -
Adhedye Film 12 13 | 1% 16 17 18 18
Thicknosg of Adhesive Layar (um) 10 10 9 10 10 10 120 -
Adhosive Foree [g/25mm] 70 KK 8 : 3 120 5 220 -
Elastic Madukus [Pal 050" | 15x1¢° | 15x10% | 15%10° | 15x10° | 15x10° | 165x%10° | 39x30°
Back Grinding 0 4 ) 0 fi 0 0 : 0
Bock  [Chemicel Etching 0 ¢ ) 0 0 0 0 ! 6
| Processing Polisking 0 ¢ % 0 ¢ 9 0 0
Plasma Etching 0 0 X X x ] 0 ]
. - - penstration of 6 wafars! 1 waler! 19 wafers:
i &m”?::héfﬂﬁ:lﬂggﬁf:mm 0 Bad peeling | etching 9 1} schegve | odhedve | achesve
solution readue residue residue
-~ Bk Grind penetration of § wafers: 10 wafers!
: Cnmmm&?:;;;:k Grinding 0 Bad peeling | polishing G 0 adhosive | Bad peclng | adhedve
agent reddue roadis
- v 4 walars: 8 walers: S wlers: | 10 wafers:
Cunturmnag(;r: u.ﬁerg ﬂc}.‘ Grinding achesve | Bad peslirg |Plesma arror Al . Fim .| achedse adhesve edhesive
and Plasma Eiching . deformed | deformed , . ,
residue rasdue regdus residue
Wafer Breaxege ster Back 0 0 _ 9 0 0 0 5 wafars
Grinding and Chemizal Etching braken |
. Wafer Breakege eher Back 6 0 _ 0 0 0 0 8 walers
Grnding and Pelishing brokas |
i Wafar Broahage after Back 0 0 . 2welars | 6 wafers 0 5 6 wafers
|__Grinding and Plasma Etching crached . cracked broken

INDUSTRIAL

5
According to the present invention, even if a thickness of the wafar is
thinned as low as 100 um, a semiconductor wafer can be prevented from being
broken and being contaminated or the like in a step of grinding the back side of
the semiconductor wafer and removing a damaged layer generated on the back
10 side.
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2, The surface protecting adhesive film for a semiconductor wafer
10 according to claim 1, wherein the base film comprises at least one resin film

selected from a group consisting of a polyethylene terephthalate, a

polyethylene naphihalate, a polyphenylene sulfide and a polyimide,

3, A protecting method for a semiconductor wafer in a step of processing a
15 non-circuit-formed surface of a semiconductor wafar comprising a first step of
fixing a circuit-formed surface of the semiconductor wafer to a substrate
supporting the semiconductior wafer via a surface protecting adhesive film for
the semiconductor wafer having an adhesive layer on both a surface and a back
surface of a base film, a second step of fixing a non-circuit-formed surface of
20 the semiconductor wafer on a semiconducior wafer grinding machine via the su
bstrate and mechanically grinding the non-circuit-formed surface of the
semiconductor wafer, and a third step of removing a damaged layer generated
on the non-circuit-formed surface of the semiconductor wafer in sequence,
wherein the surface protecting adhesive film according to claim 1 is used as
25  the surface protecting adhesive film for the semiconductor wafer.

4. The protecting method for the semiconducior wafer according to claim 3,
wherein the third step comprises at least one step selected from a wet etching
step, a plasma eiching siep and a polishing step.
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