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- Specification METHOD OF PROTECTI NG SEM CONDUCTOR

WAFER AND ADHESI VE FI LM FOR PROTECTI ON OF

SEM CONDUCTOR WAFER 5 TECHNI CAL FI ELD The present

invention relates to protecting nmethods for

sem conductor wafers using adhesive filns for

protection of sem conductor wafers and adhesive filns

for protection of sem conductor wafers used in said

met hods. Particul arly, thePgsiEeation i nvention rel ates

METHO@OPW@FEC?M@SEM@OWU@'@I@ WQ%QKNEPAD&EEWE FILM FOR

conprising adhering an adhesive filmto a surface o

a si de on whi EﬁogrE%THQQ'gQ%ﬁEM'@QP@MQT@R VWAFER

sem conduct or wafer such as silicon, galliumarsenide

or the like is forned (circuit-forned pl ane or

surface) to process thelEeHNICALGTIEEBCce of the wafer

(non-circuit-fornmed plane or back side) and

subsequently peeling the adhesive filmaway fromthe

waf g€ PIRRPIA HvaahersTelates fq protestiay methssisdomsserhicdnductor wafers using
adhbivé ARfs for gratebiic biaB J@ﬁmoﬁ&]ﬁt&r\ﬁﬁgfg %ﬁud;%’iaﬂéél\%]t” s A Protection of

to a protectl ng nmet ho Sem con

serqmnchtBL; wolers ysed m@qﬂjo@ g%;mqmmu'utheopreamtemvemmon relates to a
cj.n

pr Obﬁtﬁﬁﬁg‘gt@grﬁoig"ngﬁ'@iég?@%& w5‘fear tﬁ%?ﬂ?lﬂg;l Q‘ I g?f‘?‘eswe film to a

surfgege Rf gisifle on M@ggalh@tegraﬁdegrcumfof @e@minmdmtoxdhm‘er wach as silicon,

galllﬁh’l é?bé’rﬂ@’e bPhd fikeSis fbm Ecﬁgﬁ\pfb'nﬂgd Ealé%epcfr OSQH%%e) tE(rbcess the other

and an adhesive film
Suﬁm@h@m@emmpnrwquaﬁ@nmiap!sne as baﬁesup) aad sobsédently peeling the

adh&ﬁ&éifim RAk n}ﬁfﬂgﬁ utﬁlé’z &b%ﬂg' Ie%meﬁgﬁgpsgﬁ‘jhs?g method.  Further
Paﬁ@H'@ﬂbrFEﬁiPFﬂ‘ﬁ@Vb"Wéefﬂpn reldtegto denatading mstme fohamenn@mﬁctor wafer
which [ﬁ'@%lﬁ@ﬁ%‘dﬁ% o@éﬁnﬂéﬁd&?&owaff&y dRE W 3:5‘ d% oCPnﬁ?’che in a step of

Convent i ona ness Jent JGH
prodysing Aoihinogil isatnidondgcior phip, plotimialy, a step df iackisiig pfocé&dng, a step
I ts u
of PTG o B o AR el PR R In ProBlet iy 4 ighesive fim
Use@nﬁaébﬂgﬂﬁoddherl ng an adhesive filmfor protection of
a sem conductor wafer to a surface of a sem conduct or
wafer 30 on which an integrated circuit is fornmed, a
step of thinning by prBACKEROWND ARTk side of a
sem conductor wafer, a step of peeling the adhesive
filmfor protection of the sem conductor wafer and a
st efp lote yrass.nap theesread cbitiwatdss pordide cofrmmetdaibhy equipment and

o W HHEDEBNN SR TONE oD i Bl R R o,

- the thipping of esemigmdusion ghipemssbesh fartIHrepquedcotﬁamnmﬂy a thickness

of a $rhitGh ARt ABEF Qﬁbroﬁﬁlgtew% prﬁe ?Ioweger pel tﬂ%nmg of 150 pm or less

has been required depending on its usage.

A semiconductor chip is generally manufactured through a step of adhering an
adhesive film for protection of a semiconductor wafer to a surface of a semiconductor wafer
on which an integrated circuit is formed, a step of thinning by processing a back side of a
semiconductor wafer, a step of peeling the adhesive film for protection of the semiconductor
wafer and a step of dicing the semiconductor wafer. Especially, when the thickness is
removed to as low as 150 um, the thickness is first thinned to approximately from 200 pm to

150 Hm by means of a step of conventional grinding processing, and sometimes a grinding
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1 processing, a chem cal etching processing and the
i ke may be subsequently perforned for further
t hi nni ng. However, such a thinned sem conductor wafer

may tend to have a significant degree of warpage

deformation due to deterioration of its rigidity,

whi ch beconmes a manufacturing 5 problem Usually in a
processiap. afchemmioahietehing mesdssimgdarct the likbinmy B sulysqauentty pérformed for
fdhé}tﬁﬁﬁh onductor wafer is taken out of a wafer case by
! robot and fixed to a jig which is called a chuck

t atHQwevm sublea thinsskssntigontuchir maferanayateny tobavesa bigolicant degree

[

of wa?b AEBERh We t-ghcfeég\@:rrgﬁkona&t e {@]E Q\?@rﬁ %%cg)zn%s a manufacturing

cessing I's carrie
pr Oblﬁfﬁb disuslly inanstep efithinninga semicondudpr. chiif, evear page of a serhmonductor

wafeﬁ’l@fa%n REFH T Rafd kgé]éef l&f&‘ﬂﬁqog Hbg fided {aesfge@b\gﬁ?s cﬁ%rc]ea Huck table in

pS NMay cOne cause
the PM@M machine tp cbwy ouba back sidernregessing. \/"\Etfeewafan dftelhﬂae back side

rocolif g il oy A gt 55y BLRGRIUB I ik s 1
warpagedh ﬂ&WBfee@Ieatg”ees)SigmiﬁCmﬁsimgg tieeselsbepsh scmes starfsemay come to a
halt bESiSB YA Rt RelbBker 8 t@ﬁirhgot‘;ggﬁ'hrl{bg gbiy él\ﬁéarwgfed’;@gttﬁg like. Also, in
a stem@‘rmeﬂm ed adbem'o&:ﬂfm foy ptdtectioe:s@fcﬂ@misdmmg)roﬁafem serious problems
s GEELT: Gt gy oo S W o BRPAMERENY i tin e
wafer tethedbatk tablerindise péehag madhégr at ed circuit protection

S e RBoble BRI 6 b8 P B el 3ian Bl g fm o

| protections efa semihontoctomabfer whihlis adhgret @ngthé surfaar ofaa Wrai‘eriand residual

ooss g ARG R T A Tt LG s o

residualstedss of anzdhasine iln éorfprotechiaT ofpai Qérﬁibbhmibt@:f wafer occurs by tensile

v SPRCETSAGHE ot SBEne B, B o 0 ERE  steo of o

semicorekictin lafers Gerwealiy gpéeﬂdmj; tan?ilihlelw@ §ivn for pﬁc?ﬁﬁtidﬂgof a semiconductor
age, in. s uct.qr .waf ers ot her

wator {087 Fietie BEts 28 AN 1% ety eRECLRHIE JPRoR o gues i rosidual

stresséd, revultihg in easikabiag iwarpd ﬁ@ﬁu@fndﬂ&tbvwaie@@ group

pr@% jﬁt !Cgﬁe"; H’"?ﬁ Es%ga'yal lﬁéﬁﬁ%f@g})rerﬂ i) ‘I@v;nqargﬁlt proterc):tlon film is

_remarkabRy if Ase Sadwy of giyimRiei gloap pﬁ:ttécﬂi%ﬁ fifths.t Eﬁ)é&@éll_yaf' lfflrﬂseptﬂﬁmlde group

grotectlngfllmln hi nni ng a senm conduct o
protectigayii i€ fick, Wegesige i t@%wﬁﬂw‘?ﬁ%ﬁ?ﬁmh% [Re¥euz) Sirastef the polyimide
group prfotéiilﬁ@ﬁlrﬁmﬂf nrh@élééﬁlé%ﬂlfdﬁ&t%r Waﬁerb?@@l‘ésﬁft §$I'ﬁ)lfsgh‘8l§lems such

can not convey the wafer he ||
as a hglipf plQDEEF eeggsgwgfq:rgﬁg hp'@k% or the robot can not convey the wafer

- and the like.-

DISCLOSURE OF THE INVENTION

Disclosed is a
protecting method for a semiconductor wafer which makes it possibie to straighten or avoid
warpage in a semiconductor wafer and to prevent breakage of wafers during conveyance of
wafers even if t_he thickness of a semiconductor wafer is thinned to approximately 150 um or
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protecting nethod for a sem conductor wafer which
makes it possible to straighten or avoid warpage in a
sem conduct or wafer and to prevent breakage of wafers
during conveyance of wafers even if the thickness of
a sem conductor wafer is thinned to approxi mately 150
pmor 2 |less, and an adhesive filmused in said

| gﬁ nduct ed an extensive
ess: E%H%dhggsa@mé&grgd%s?'mﬁa{}é&found that the above
pr'81§| @N@foﬁm@eb@ngmte@ant@(tmaﬂ stgdaarsdt reisca rechut loave: found that

e S 8 Sy B R B4 50 Bp e

film fagsroteatian of enpéreicentiuctar wafer aepextheredhdihes,i the pfislostiesd has been
compT@(e@fOt ecting nmethod for a sem conductor wafer in a

step of processing a sem conductor wafer conprising a
f ilnonessppclothesltseprovidedia reoliecting method|for 4 semiconductor wafer in a

step ?f’ Prtogéﬁé a%e gﬁc&ﬁﬂ&tﬁf@g%tcgbgr rregra 'ﬁgp.@{e'pséf:kgihgrir?@%ﬁ adhesive

m and -an adhesi vé | ayer on “ofe"su
film femprotastion ¢f & ssimiearniduciopmalat compirising @baséBim and an adhesive layer

. formedHR 6ROIHRLEY ot @'of daa ﬁf&ﬁﬂéb ggﬁg e gfelﬂ% s?% cfp'i]l‘auctor wafer, a

sem conduct or wa esli ve
secornst gfep ©f heatingfthe tsamlc@adﬂcdgmafarm whishdhe aghesilecfilmdonpratection of

& ol Xi -
o RSN o6 SR A o g 7SR ! g o rena
 the sgzm(rqogdu(pt@m wafertth ewjegnithe adbesivy fi Irmdtbreprqt@;tladmértbei semieonductor

wafergé ia@ red Jief hﬁh?ni Fnca@ﬂmé‘%rr Piéﬁ?a Plsﬁnggﬂfl %E'hﬁ'i% "3 abrasing a

rasi ng I'rcuit-torned surrace o
: non-cg@wi %xﬁma@cwa‘ace\@f dhe Samd:cmdlﬁdur wafat epd of fouethl stag df peseling the

adheﬁ%@rﬁi t}ﬁ?pﬁdté%ﬁ OF tHR "<k dgn?kopwéel? ?roﬁtﬁWe‘égm‘#c%ﬁaﬁéto%afer

romt sem conauc
c dip brsefilaymaeeomprise at leastione |r@yelay¢rammng thehratie aitreedmaﬂ stress of

0 Bo e fter 30.se

0.5% &P 4. 3b 5B el ord 1205 b 2 pressRtmBRgmegt in view
of the (ackthatsfressim dttmching tisd adtigstvesti Imrfoaﬁﬁombbﬂ gf theesemiconductor wafer
is rele\l\g?es \Y; f| I.m f or Hrot ection of _the sem conductor

er, dhe mejt r'gige {hereinaftar refergd, fo @ljooas MFR) at 190°C

specifiéian 9 m?eo of efrekin eéiyetr Pia¥ingOtha SeblitR stiesd B90.5 % or less after 30
a resin |ayer having the

ified in JIS K6730 of
Sec°“‘f£§ﬁ%ru§13ds?*r & Cofs from W 610 ainy 12,1208r9/30 Mmivewdishsis a preferred
embotﬂﬁbﬁrl% \/IR;W oﬁhe]fg&(?hétsstr{aéQm éﬁ%&’r‘ di'@g@ Ank8ve Gfh ﬂ#rjpg%tectlon of the

is a preferred I'n Vi eW 0
semicanguetor waferds Felaxedi n at t achi ng t he adhesive film for

2 Pt the i b PATMALAL slBling s Mg  sorse
elastic ppaduius in e rangeiofi fom tx 6040 to & xatl% Ba abiterh 28°C to 2OGFC, which is

a preferng%%@m \Aﬁdlf'r!]eﬂfnag the g\.&)é)fo el%sﬂn n%xéro?}?&h@apggh tﬁ% afé 3t%alt 15 thinned

until th@ @p{d@ﬁssn@rmed tb ag a5 lmas 46ppon to bienitatwaf er that is
ff%@ﬁﬂnpgrnLl?tth% eptr&%ct[rla %Qﬁosds f'rsargenn%\égn%l}c or wa el$ t—'l-,v%n when the
thlckness of thie wafer in which an integrated circuit is protected by a protection film is ground
to be as low as 150 ym, stress by a stretch of a base film in adhering the adhesive film for
- protection of the semiconductor wafer to the integrated circuit-formed surface of the
semiconductor wafer can be refaxed and further warpage in wafers due to the residual stress
of the circuit protection film of the wafer can be straightened or avoided and prevented, thus

enabling to prevent breakage of wafers.
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According to the protecting nethod for a sem conduct or

waf er, even when the thickness of the wafer in which

an integrated circuit is protected by a protection

filmis ground to be as low as 150 pm stress by a

stretch of a base filmin adhering the adhesive film

for protection of the sem conductor wafer to the

i R egreiberd a@pecimtherﬁaonsmﬂo'adetli aihe @ﬁh%d’\fé ﬂlnﬂ for protectlon of a

ere and further warp

semic AT EPE e Bkod B e SrPRcfif o0 8 SCoiconiucior welgl aceording to

in wafers due
claim b weseini the bese filno tomprisescdt dsast ane esis tayah BAIRNER @io of residual

t t
stressH SR A P YT B &ftus LA IoRERP LIRS 1 © Plere™ s
pr CWiB daERt fe1gtesiotrieliiih rmé CKG?@'KJ%feﬁ%B' r@Qin%%é;r avi aving, th the residual

coonductor waf er used for the protecting
stressdo S@Ri ‘e andasy atter é?coada@ft@r lgpdta 120PGifonied wittisin dhen base film is

from 15"9/1@%% {ol idﬁ §ﬁ |h5\$ﬁ|c %eﬁéﬁen%ﬁeenﬁ Hn%r(g}a}%%lqw gf.the fact that

havi ng the rat |o T esi ress

~ stressjp aftachi tr@cagmwg filnefor Imztacfa:tn dfxCserbicTheudidrvader it 9€16xed.

S petlhef bR@ fil nﬁy%o%?ﬁgbpa %ptonﬁl rgéﬁ %P’? 3%%{5}8 réai &eaglastrc modulus

residual stres o Or ess

in the zanger of form bk 192@’@ to Jr xrd @'iPa lat fromh23 ﬁhmemﬁ"CmWB:h is a preferred

embocfu'h@m ééttq{alaoarffbf?e& of %‘9'?}?% r{é‘ \P%femag?s @rgw n% fHe rﬁuckness is

nbodi nent in view o
remova@tca%aﬁ@weﬁ@nestmbeﬂaa| m for protection of the
sem conductor wafer is relaxed. The base film may

conprise a supporting resin |ayer having a storage

‘el-astic oD Y OUITTHE IMVENTIGID7 Pa to

1 x 1010 Pa at from23C to 200C, which is a preferred
enbodi nent as it has an effect of supporting the wafer,
t hide presentiimveationwili be ddseribéd rkmersdatail balewoved to be

. EST .

ST R ol oL R AS oY probe = protectng
method éerca i semicontdustor evafert acdordial otw. thBi psres-em inaghtiod h§?dx}b%|ned The
ches L 5 B 8 B SR T B B roches
by formuag an e\dbegse Iayer an ent isoadesofex phed ﬁﬁﬂl In'di8er t@CH‘r@téthhe adhesive
v iy 5 T PSS S e n st
of an wbhsen Ve tltwafﬁrfam obthe samitasdudtdr ﬁaﬂ@ﬁlﬁ?% fHe:c éI{rfa'cB AtHE "adhesive

e si.ve er eeling filmis

ayer eXisfl BB ine PEA T Seee R oo iclibeiasbepitg apent coatig
solutior i coatesll cd'emm smﬂaceoff HRp&SIING Tl aind Urfel %o foihT Re_dRbsild fayer and
the resﬁlg duct r VI a the surface of the adhesive

%B% 8Ny $yrfaceiof the bpse filng is preferable for
preventingt h:miammembh Cdih ﬂl'ées@féﬁé df e 2RMEorfRRior %fels ehé' %t Qe gdheswe

laver. is coated- on one surface of the peeling filmand drie
Yt to formthe adhesive | ayer and _
The base film preferably comprises at least one resin layer having the residual

stress of 0.5% or less and more preferably.0.1% or less after 30 seconds after load at 120°C.
A point of the present invention is to accomplish relaxation of stress generated on an

. adhesive tape and semiconductor wafer in applying the adhesive tape in the first step by

heating the adhesive tape and semiconductor wafer in a heating step. When the ratio of
residual stress of the resin fayer is excessively high, it is impossible to sufficiently straighten
or avoid warpage in a wafer caused by the residual stress of a circuit protecting film of a
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25 the resulting adhesive layer is transferred on one

surface of the base filmis preferable for preventing

contam nation on the surface of the sem conductor

waf er due to the adhesive Ilayer. The base film

preferably conprises at |east one resin | ayer having

the residual stress of 0.5%or |ess and nore

preferably.0.1 %or less after 30 seconds after | oad
semjgondugtor waey imseree gasast t he present invention is to

aCcCORRhé fdkirf %kl ingnthg g ofresiaday rreg% ﬁp %%2{1 é‘rlnlﬁas pHer 30 seconds

adhesi ve tape”and sem conduct or wafer
aftes inasat\i20t G dbe MFR ate190°Egegulated ibylS KEZAa ispréfbrbly from 15 g/10 min
i ' t fer i ti.ng . .
to 20190 Yiin PP L rERIRAP U B gt oo B BT P Gegins in which
MFR 4%y eéppearanse safisfiethe dliayn, range by melfus siikihg ahd forming resins having
. i Ci | i qht i d warpage inp a wafer . .
higts MFR @'ag;l}»% gﬁgﬁia%gr{leg When He ﬁl\ﬁgfo 2 r&SF]c[g i??o @W&{%@fﬁ if dpsufficient to

cause t ual Stress

~ strajghten of aypid wamagedordvafieo caustdeby the weitBalCstrRs. of lacitdift protecting

o F &S] [ e tio of residual, stress of .
i by SIouBRY Wi, B S 8o, | ) B RL 5 oy oo MR i
excagsvelit highCseraigondactd waflerHria Kb&agijig nuigef e stotkyad & ev8ited resin is

/ 3 0.t 0 m..n. and further preferab .
fowh ot 58 S 6k tost E3f o emisnilr igFarinbden heated in
heatymRsten. appear ance sati sfies the above range by

nmel t4 L%l form ng r.esins, havin igh MFR i
e SO S8 G TSRS PR B BB aiterence i
the M@fﬁ!‘r%ﬂfgeﬁtaﬂc&ef;istemﬂe‘ ot bgmg élecr:]trcﬁielsadisghttéﬁin?léy@"\/l@é\?ng the ratio of
. u e, resi dua ress of a ,
esd0 8008 U S0 S S eRbab LSt S5l ot S prventin
breakage ofawalers Qﬂirl;}dﬂ@&)lbhﬂ éitimfrbnidebﬁﬁg #dﬁewwg it S?] prtef_erable that the
: [ . .a sem.copdugt or er and a heating
rioRRE 7 I AR Bl 285 oot pberaty, e
th:clfgr&eaiaﬂr;mn ﬁoqtmnm:lsmt;gg.s ?thgaue éheilritﬂ{nek@ gttgée m“g‘éa@?i ttﬁ% gﬁhesi.ve film can
ot S ABIREE bE AR Pt bLEE ey ok an s
adhefigre tadthegprojectidreand]i dcberdie a dimplengcoind l@ﬁ tiedl bﬁé@_@idérb@ the wafer
resin layer havin

' f _bu el ectrode S . g
°°"%?é’§'?§‘5ﬁ§ 5 oot iciicce e siGogtdhe Pates impermp Sages. When
the Hidmeds iaftoerhdigjmegx iﬂb@&‘oz’ﬂ% cﬁfﬁﬁtﬂi ;eca igheire ViRBt adHesie film and

' r.s_during t ac i de processing as
prodlE RS i dtiod HuBfertrihg A atoficlr sotinube Stest he”
r esAa forag eeSill; hawipg ﬁlw ratlr?_t dkmsﬁuamt@sm%%ﬁm %?Qeﬁ%fé%f 30 seconds
J the . thickness is from pmto .
aﬁerg/%raﬁv\%{e ﬁ&? h(g {hﬁfec Igﬁrésge iegcepggf?qc{,)v\fg; @a@m.pﬁae %ﬁg'grliemg—vmy! acetate
copoﬂym?m aaathyfwﬁ-myf ?mrgla&aactdppgfnﬁ&r|(éﬁvamywrsdj;? ﬁé\biﬁj @ 4lcBmon atoms), |
ce of. e . wafer thereby causing . an insufficient
an egﬁ eggicae(;%lgﬁ%E?%og/ Mo BE%Y[ﬂ'?etha'? '%E%‘g’r'ﬂ??fgl y, a dinple
occGDmrrmncighe{@mis_ of die Oé&:hyléﬁ&willelécﬁt@te_c gbb&?@?ﬂdhéﬁde product
ction .in gri side o e
nam%\%%\?@ﬁ%ﬂ)&s’g Stel beghiar E0%20, EAE 2550 Sha EVAFLEX vs773w
manufactured by Dupont-Mitsui Polychemicals Co., Ltd., those of an ethylene-alkyl acrylate
copolymer include product name: EVAFLEX-EEA (registered trademark) manufactured by
Dupont-Mitsui Polychemicals Co., Ltd. and those of an ethylene-a-olefin copolymer include
product name: TAFMER (registered trademark) manufactured by Mitsui Chemicals, Inc., and
the like.

These resin layers can be produced into a film by T-die extrusion molding, inflation
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the thickness is too heightened, it becomes difficult
to prepare the adhesive filmand productivity is
affected, thus increasing a production cost in sone
cases. As for a resin having the ratio of residua
stress of 0.5%or less after 30 seconds after |oad at
120C, there can be exenplified, for exanple, an

et hyl ene-vinyl acetate 25 copolyner, an

extrélfsm| raplging| and thecligt alWhesothel MABris (E‘ngh & kephpeagate for extrusion and
mol@fyg! B%ﬂlﬂlﬂ%d“’ﬁ&ﬁr Q%?‘a&ﬁﬁ:m’}% of RBin§! ;Sn)grﬁldﬁ‘@ghﬁe?%ﬁ That is, it is

propyl ene- a- in copo
desﬁ?&éut@t 'éﬁd@fSt@TWb teimpsreane -depepderay ciratle  MFBOlof reresin and select an

LEX (registered trademark)
eﬂﬂugféggaﬁ%@%@%%mb Be PR RE L Ex Voovaw | manuf act ur ed

by [ihﬁoh@sqwmmrefﬁtﬂb}{\chQMG:ahspdﬁmg réstirgl layei‘mmmgota storage elastic
I t.£y13
o AR dE N 1 & B R I el iR A i e to 1 x 107
Pa, I8y fromu330@ te B0°Qi  Pol ychem cals CoI Lt d. agd t hose of
f nclu r.o u nane:;

TArvR as: 8 Be oo AR HedR hvek K pietarab B ThuATa & 200 um, and

morehwefiecablhsfrorh 16. ym maoom WHea thd BrickResesl the'si%)gséﬁﬁng ?8kin layer is
d t fi I SI on nol din

RN ORI —
waf&/FR nios sifiiciént, thetebypecrasing wagiageXind lﬂéki@lﬁtﬁéﬂhe d@hﬁ&dﬂl@uctor wafer.
Aoyl e bAE R8BSR TG ofurs Gurt Simenradh gt the semiconductor

wafem thers Saasidg teke irawvafors Hesansl eas, WhérmheNhidkMdssas too helghtened
ion te rature suitable

cut o nEFbE Sl ¥ i B o Md o pesig of e

adhewpepﬁln*t frarg theesdmicomgietor vaémsbcametdiiegearR mobil@ivity is affected, thus
x 107 Pa to 1 x 1010 Pa, and nore

lncr?ﬁsg?ge? BH%VCW&%S!LWOW%&% o1l x 1010 Pa, at from
23C Asofc? 08 Gupportihg olesis Say@f ﬁd?@swp&%t b8 %dlﬁhﬂeﬁ@%@r’éphthalate

f
poly SRR 5D PrhioS 415 i PO amPOVRRT EHie tfenen Bglyeler sulfone,
polybthﬁleﬂappolybnopgiehésaﬁd laayesdin 11gyer LiHadd ®f | ANEE er‘ésm@”thereof Typical
eS| t he adhesive film after arln I ng
com o R AR RREeh: MBI BEVEEYRBe  SORIRFERL (Prodktopgme: Teonex
manufizheed b;ag'elﬁﬁﬂ_ltmgen@lbdlyfduaé éﬁohhé%a@ﬁe tdpftal manufactured by Kaneka
Ingly, a bad adsorption or

iHctor wafer. Accor
Cm&ﬁﬁncﬂ%ﬁ Bccurs during conveyance of the seniconductor

waf ris ptéferableatat the Rihasike dg@nt\/\ﬁfrﬁfh% the aéﬁ’é@v&%?@nsof the adhesive
t ene cutting during

h
fim Yot Broledfion, Bt FHeC S&isoloudSr el ot WeClai &5 AdhoEive agent even
underatepiperittte RRALIIOES of, fbh %xérﬁp!@daﬁﬁrb)(ﬁaftélir M2bs@Ms! A se}r/mconductor

sem conduct or vvafer becone difficult and productivi
wafer gis qaé%c?@(gter hifsst $taerdaadhaying theoadhasiven fito Sor iptotection of the

semiOABuEdSREfer to the circuit-formed surface of the semiconductor wafer. Specific
examples thereof include an acrylic adhesive agent, a silicon adhesive agent and the like.
The thickness of the adhesive layer is preferably from 3 ym to 100 pm. It is preferable for
the adhesive layer that contamination due to adhesive residue or the like does not occur on
the surface of the semiconductor wafer after peeling the adhesive film for protection of the
semiconductor wafer away from the circuit-formed surface of the wafer (hereinafter referred
to also as the surface).

Particularly, it is preferable that the adhesive layer is cross-linked with a cross-
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As for a supporting resin |ayer, polyester such as

pol yet hyl ene terephthal ate, polyethyl ene naphthal ate

or the like, polyimde, polyether ether ketone,

pol yet her sul fone, polyethylene, polypropylene and a

resin | ayer made of m xed resins thereof. Typical 20

comercial filnms thereof include polyethyl ene

napht hal at es (product nanme: Teonex manufactured by
linkdrgy ?gewt D?ani) agﬁgctp@ fyncpﬁoagl qrpvduperondeeradiaicthad rays or the like at a
highRiRREiRCl st B e@ﬁe?@@%lfréﬁ%ﬁ§ fhote#284 t#w(p?nl.lchk&leﬁ tI}rough a heating step

preferabl e tha ve agent
a %(ﬂf@@f‘% they pdhesye filve ferdn@;tﬂohen df the fserrm:drm!uctor wafer to the circuit-

forREPIRAhEO b Othel S8mREAARIIIWSEP" alff Shtdhith tY n; Chb Ol ace of the
uhder

as an adhesi ve agent even enpera
serpigenAuctos ysafer is fr@rea@gdnpl’e*theappnwrefatmq tHz«ithCbad mdreﬁng and any

adfﬁe@% GO Lo rno%f:&fr du B8R ﬁ'@réaefsgqﬁ tl?e Eglﬁ]es’si\fe etﬁ%g% even when the

dhering the adhesive film r ot
adfseéw dmdiqe teeteglisre of the seencondlmrt wéfer rie cdsarddatoetef circuit-formed

surFaBS éfemeceaﬂ%h uct?ﬁ\ag«%zSI §Rc?cth£|1| ub%e)égr&ﬂtrgg%trgghr&It(e@tment at a

i ncl an_acry |c a Ver agent>
tem&@[ﬁ*#" ezﬂﬁd SPHe or moge.  ToHbis teffect itds pradérablecthatitresdhesive layer has a

storlagéf %Eﬂrsgiingﬁﬁltlg ! gg{ f%ﬁetet 12%15‘492{?@1'%&%(8 0It geswable that the storage elastic
mo@dmﬁ s iigh ampabisible. oHawlnes) lte&mpesirrd'me aﬁpréﬂﬂaielh}(ﬁx doemsa.

duct or ‘waf er
Dot SEE a0 of REmiid 08 Sbive ied Foihare forahoite chpracteristics, a

-'meti;emusmgohmHmy!wvaﬂbesnmNagerft ngm(éﬂnphﬂeldr CVhé atRESRS layer is formed by

t d to also as
w8 580 br bh SaliHiSh sAFingiaSh by S ennaens Maich, i an emulsion
pohamEtizafiore chpgigmer scontahsisg |d iketh)udriile acker akgt e§te(¥-)'xrfighd]ﬁer unit, a

er

eact ve function
morg adé} é’é‘ﬁﬁé \%'8 ragﬁ‘/'rgctbqﬂ goupcrpable o rea%"%‘”ﬂ%ﬁs‘i’?% -Inking agent and a
difutétimnaldhesirmer umtna Bpé&difidc Smbumets @ﬁa)ﬁdtldeﬁp a?ﬁ@c?ﬁ@-’ﬂnklgg agent having
h 1 ter _adherin e adhesiv
twojcf R EL%"%B? 4 sk othsh G moReu S BgRaBIE0 ot Coesbe Totseraradiusting an
adhesive usitenglth)r r‘rncbasercffajethgofhet AgyIRCAIRRNBUSEEHt iIMahE preparation of a
onta on _on tpe surface of the 5
solu@@ﬁ.1 t@grﬁ%y Ve [agept |s,senarated, frof, ap Hsgpulapp Arepared by emulsion

polypreedzaﬁrca;%mmghaiesaitlhgd)r pRelika) ge-aRdoldEY in aEBREhVEr the like, and used.
cur e increase in the

ol UG08 BB B b G905 . any cse, s

disspived echdtatissolvetitie a%meﬁt) NhgéfFe, Waliew dfSha 86 rex%%élloit is preferable
Ui t,- f or med

face of the senmi conductor waf
to ul o b aifg<ite Biprt B e Ak g vusionanush o
temé.erfat tinee anfylit Sehiesive NaYeRt uE@dtlhltﬁe S4rb8&Ht: inldntioR, there can be
i fs\bletht t he dhelvela has a 10 storage
exe f"ﬁ&ﬁi ¢ FEAP s 2Br3C '°|aé’§§?"’ﬁlaa fltdgem%reatbm'me an gefylic acid alkyl
ested e imettizlceylit kld bikgl sdtor aig8 rAik@es ltl'ieredf%llal%ﬁalhsm&%n%rg(heremaﬁer
er limt is approximatel

o B3 s ARG oy P BEet s Sns ne moar
conthiaingra bamomgnémnieaviny & Jandigns 6@ &b bf feacing with a cross-inking

agent.

As for the monomer (A), there can be exemplified, for example, an acrylic acid atky!
ester or a methacrylic acid alkyl ester containing an alkyl group having approximately from 1
to 12 carbon atoms (these are generally referred to as a (meth)acrytic acid alkyl ester).
Preferable is a (meth)acrylic acid alkyl ester containing an alkyl group having from 1 to 8
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met hod using an acrylic adhesive agent is exenplified.
The adhesive layer is formed by wusing a solution or
an emul sion containing an acrylic adhesive agent which
is an enul sion 15 pol yneri zati on copol yner contai ni ng
a (neth)acrylic acid al kyl ester nononmer unit, a
nmononer unit having a functional group capabl e of
reacting with a cross-Ilinking agent and a
cartien @iares. o Saecifieatinrtbereucent bé exempitfiet)j for aaxamptas methyl acrylate, methyl

S nki n
S8R B cied TR0, BUST b B oo, 2
ethylbevad |a¢e/lateméh@itkeadﬂ'besa mgydre usatheithiey sirgly engt & mittore of two or
o2 adi B b BB b, ARG a5y s o of o 10
Welggfe%ttm% S epighbbtebadedam the tetalidrmbomt gfrall flae Adnbiers as raw materials
o SR 5 A48 1 1A0 R o e o g weion: .
By mifamgythe @nzmink ssetbas denmohaser (A)tia sach Iag:ang@J aepblklmér containing
[ sol.v

ronfFo30igarte B RgBRRY afd Biklorabf Tom St P 125 wgnt % of the
{(medis)aoryli¢ acid alkybegierahenandramniti(A) carebd prepardy | i C adhesi ve

agen h orm N emilsion as

e Az 16 e SRl 3mite i e s af Bayino o unctional group
capahieeritreamlggnmmraecmaﬂlrMQ egaﬁpﬂaefjd &h bd @ierﬁ@?ﬁi&@' f@s exdinple, acrylic

repare usi ng an acryli
acnoggr{x%t'hg?rwﬁl(f acnésif%qon p gqcﬁnlc aéﬁ,, gtr% agid émegp geid, maleic
acidyi itaaone tetcet elfncfnoamyla emﬂrn N3 AOHRE a(d’tﬂrﬂbuﬁt?d‘llfy?rester citraconic acid
0_also 0 copol yner i

morﬁ%él&ig%g \)‘\h"f'ﬂr'caa?‘r@ Sﬁﬂ]gﬁ%rﬁe{cﬁgiwﬁ k%/{ ester, glyc?dyl acrylate,

glyckdyirometiacrytate;i Bdyarokystiyli Qﬂﬂbtegf%?dr@mw em@fhacrtylr?te acrylamide,
for the

ac thacross [ 1.nkin ent .
mefEaS autoh, dererfafiyBEipat atiaspi 1oty shbleraRasipyiometiveriate or
the alikey | | Prefenatliealakey | acryaia-t @bldOfméthHﬁrﬁ(hﬁCédd i o- I"@Qioéiylt@{h:ﬂ”acryiate 2-
v AR, BB RIS SRR G5 & e mey oo
copolglfr?nzagl\mm e ﬁla(riTﬁtoh)Jﬂ@F Yo ﬁNcﬁ%E dnlérlfkwer&i?trﬁéQ ‘be copolymerized
er e aci d al kyl ester
thergih.oi Gitetalyn 35 IR CGbB (roh it AGoRRGHRCH 4%t mpnemeH having a
funcmbnaisgl;roﬁp&mpﬁbléaﬂflz’géa(l:ttnbewm'n @aﬁob@lllﬂdﬁﬂbéﬁt: |§f|n tﬁ@rrangie of from 1
.exa acryl a nmet’hacryl at e,
welgiﬁrﬂ}?oatsg weéqrﬁ% md%o& ﬂgﬁamgmtﬁf agélyeg,mgpgmemsyqaw materials of
the amdsaxeradeat eMo& prefdfa’dlél @Phbhnﬁ@ iy iHatrBngs of g i wght % to 10 weight
%, EF”S?}B XI ﬁ 2C %Fther smg {%)or in a mxture of
 Bviie e ReistanBuHn: (RoutRAPH wemAisHoe samaycomposition
as tmesnmnerfner edrhpositiontdan Heémq%r@cﬁ from10 5 weight %to
‘%&ts'% ai‘gﬁq he, t taI amount of all the
" i A 1< aghesiva layer AN IHRRIPDS 8 g8 adhesies agent even
under tﬂh&reaélhse cmrtd.tlo&sum até‘,té p o H@6ceRbing 'RE 3k \WRicIHH the/oéeﬁ'nconductor
t he amount used as the

waf%ﬁﬁﬁegh%tgg/o of Eé%t {‘tgny ﬁagenrg g \adbesvenbiley fom grotection of the
semiconductor w&ﬂegfﬂth&/octran%rrﬁedﬁ@urﬂﬂe dHother8émieb S RAG NaYer dr ¥ iike, it is
adwsgolé/\qo djLIS 0atnoa 5suve s%‘engt a%fd thre] peeling property. As its approach, it is
advisable to consider a cross-linking method of a particutate bulk for maintaining a cohesive
force of emulsion particles.

In order that the emulsion particles have storage elastic modulus of 1 x 10° Pa or

more even under temperature conditions of from 150°C to 200°C, it is preferable to improve
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(meth)acrylic acid al kyl ester nononmer unit (A) can be
prepared. 10 As for the nononer (B) form ng the
nmonomer unit (B) having a functional group capable of
reacting with a cross-linking agent, there can be
exenplified, for exanple, acrylic acid, nethacrylic
acid, itaconic acid, nesaconic acid, citraconic acid,
fumaric acid, maleic acid, itaconic acid nonoal kyl

a C@ﬁémkmﬁe@sﬁ'@ﬁl e ma:rdhlmo:ahkwe dsrcerby comcﬂ)an@izlr(g & difunctional

| HOR
e d %ﬁggﬁéiﬁ{e’e@%er éllg yCl Or%g %‘egx%elle Fe p%nsaﬁxempllﬁed for
examg{q] ally megta@ryla:_te,mﬂdlr aprylatehglivmatbeytmee vingl- rhglﬂa@'ykatﬁ Rinyl acrylate, a
matBRaI R Ghichaiof er&ﬁn‘il %%ﬁds a % gggry\!/ &5 § Gimethacrylate and a structure

tertiary-butyla acr
of atraqipjchaip-iv propylene @b@ot{prodmet mr:anezgz IPRXRe2@0, POIM200,i ATER-200 and ADP-

400 P&%E%ﬁ%l’éﬁeﬁﬁpﬂgﬁ ﬂ]l# %pé?—*a% Cﬁe fl{&ax{‘%’.@ myﬁane glycol [product names:

ADTgbhang &D&'tSéO m@nyﬂaatmreibby Nlppha@ﬂg IaamFﬁfs ©6., Lag drkakiAixture thereof
t
orof iy 55 P o SERELINRL L LB SUOVERAT o g 1t o,

Ltd. P@diheﬂfbw t h. General ly, it is preferabl e that the

ano d noner a uncy i

ar odherk B el FRARHE (eT ke aRUBesSonolykiefiged B amount ussd
thereef is prefarablyaindie cdngerafriicin Oviewvgbht % toB0MReinRi Bhéndmore preferably

w8355 0 11 & A STBARS S afl WS TRACTES. S5 vt

strutrmal nnit (Q) with afgpeoximaiply thé sémmoilnpc@m@hhs %etrﬁorl&néﬁoﬁ’(ﬁosmon can
IRV t he pol yner having the structural unit (B) with
bep ed..
proXi mately the sanme conposition 25 as the nononer

con’imsactdltum dxlﬁrthben?i‘rﬂmdsl?ﬂner{\/bbmmmg tHe é!ﬁﬁl@élvé hdfent and the
ve a [ u uUnct,l ons as.6an a esive
com5n8 NGB %, HEBord A AP R S g et
spegifico cersenargert hwnhm;akpmpd?st( ek & gﬁﬁéaﬁhﬁgﬁﬁbiﬁ%f%{' reféﬁrfefertio also as a
eat | a I agnerin e adnesli ve |
polyRfizs  TRePoRIcHoY 1 Zoefimaik: daudpumergm guriaciant has a

propeity olib¢ing copaiyinerivetianit DmalnAos@IRICMIHISIASNONTEr SAndlso serves as
sahl e, to adj ust._an adhesive

an e['r{ﬂ%éwg{;ﬁggﬁgm aﬁrél})fﬂgré PPHH@eBF?}}S’@r t'? ca;i%oﬁ Ying @ pertihadhesive agent
prepaed tadwsftabhg)olly?e;rﬂaﬁord@mrtlgia %%ﬁeri‘zblﬁllélsﬂgaé@ﬁth@&t%m%tlon on the
ot B AP oA, 1y SO s Sor when i
contapmmatrmh escdra\d%:estbcuralm@n.@slay& neosHH E8sil9Thel refold@ Hyawashing the
sem?é rg?g Qe en U néjerht eg)er ature conditions of from
R Wty Suriepe Wit Y& erable to inmprove 8 a
cr oAs-foi s¢ma p@ynheﬁtdbm BB AdtEMD tiﬁaréQ!&ﬁSbé(/ %)x&ﬁbﬁf%db)for example,
nononer

meri zi e .di functional As
polyﬁg%ﬁg%qn G)g B}Z %r&?fo‘f"@h@rf? WHerjzable 11prReaYgipup dntroduced in a
benzewermt;l(brcmﬂct fiames: e%ﬂﬁtdrﬁRl\aM YAdIEHrﬁRI\NiGiUQ}uaﬂH RN 30, Aquaron

RN-6Y .{;.3(4 Biechel et e ?P%{ﬁhb%‘)gﬁégg%gtee ‘hbyaERiym salt of
sulfuac eac&:l dstacroﬁlpm)exymh)ﬂerw rEhYIRtdryl atHer afith 8 [SdiyrhéiZdbR 1-propenyl
group introduced in a benzene ring (product names: Aquaron H3-10, Aguaron HS-20 and the
like, manufactured by Daiichi Kogyo Seiyaku Co., Ltd.), and sulfosuccinic acid diester having
a polymerizable double bond in a molecule (product names: Latemul S-120A, Latemul S-
180A and the like, manufactured by Kao Corporation) or the like. Further, a monomer having
a polymerizable double bond, such as vinyl acetate, acrylonitrile, styrene or the like may be
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* are perAdR: aiuside

5 of a main chain is propylene glycol [product names:

PDP- 200, PDP-400, ADP-200 and ADP- 400, manufactured

by N ppon Ols and Fats Co., Ltd.], tetramethyl ene

gl ycol [product nanes: ADT-250 and ADT- 850,

manuf actured by N ppon Gls and Fats Co., Ltd.] or a

m xture thereof [product nanes: ADET-1800 and :

ADPT- 4000, manufactured by N ppon Ols and fats Co.
copdemﬁmamdsnhmmhdke 10 When the di functi onal nononer

C d, th t us )
() AP T B BeRIBRY EREA e oo ST A58 a3 adpasyn agent, there
canY%be @x8Mplifiady Hor %(aﬂﬂlemﬂdiczﬂr@flﬁha’ﬁﬁayonf aﬁﬁm@ ﬂowmém'on cationic

POlﬁéf&ﬁgomﬁggqh%%@(ggsé ci]]agpgrtgp ngo cttea;)cqﬁ} p-fgthe adheswe agent, the

mfmppe ok ittrafuat§ortah grcs.@mbf cmrmbtlrig@ 1S .dﬂh@né@ﬁpﬁﬁé on the surface of
n .ad

o SHMESIHRE 5081 08, B e Lo ool Brbmerzaon i

prefemumonf&ar fdvay iragical pialymém@iﬁ@h iGQtAP is AR PoBmfrization by the radical
cross-Jinkin pecific

poly@g%%tﬂgq{&eaﬁhgn ﬂaerg ?ﬁnoé W@mggﬁa egquq@m%torgamc peroxides such as

bentdsytr;mroﬂﬂé encataf§ perogide! @soﬂuﬁy@ pEFoxde, D@J:tm:?&ﬂ i r?e’i‘&h@e di-tertiary-butyl
ol yneri zabl e

su be ¢ rlzed The
Peméif{ a‘ﬁﬁ%{ﬂ?f)yr%%%a"e'@?@% 8f 'kseu"wg%fuwemf%dq%&mﬁ [pmmonium
persulfami, potmﬁomépier@mdat@ Sb@mwﬂQWulfa@%daih‘é%kﬁeéN&%zé‘%on%gounds such
nusf n ent nenulsnonP ymeri zati on.
as 32 B hatiyOnflac 3 2 reoHEeTR T MR, dhpaebitng-oyanovaleri
acidaoruhsiiken pol yneri zati on using a pol yneri zabl e
surfa tant, contam nation on the wafer surface due to

PolimedrRtion ki the &mlsion elymenizatian methodegraang these radical
poiwawlﬁaﬁdﬁ ElhiatorQ Oﬂh@ﬁb&ablb%o@%ﬁiér §er9)|d§eé Qué aédéﬂﬁrﬁbr’( Gm persulfate,

r an eaS|I e renove wash |ng
| pmas“%‘ﬁ{'wﬁ{ @{1:%@0 gf§'ﬂ§fﬁ‘%é@d\¥ﬁﬁt 'ﬁ%ﬂ%ﬁ'sowtﬂssoﬂme 8z pompounds

havaﬁg @Od:arﬁ@(yl gﬁﬂ@lbqn %UthI%@tﬁlénéucht &@ﬁﬂ—&ﬂi‘bi@@-&é‘%léﬂﬁ'a‘i‘; and the like
el( léeth yl ene nonyl phenyl et her wit

ﬁp? lqjl,uggge plipns an dkgisyrfacg of the sem:conductor
fdreamm uhh dmatédawd P EB L

v é I ug)fg[)n RN- 30, aA uar ggﬁﬁ’dﬂl%d;%éét?ﬁoﬁﬂﬁﬁ&& In a molectle,
S”C*hﬁﬁ f“a@? '%&"%9“%'%&#0@(@596“@5%%/ammmete prefgrgblp; Azo compounds
hav:ﬁ@ﬁ%rbﬂﬁyﬁé&obp% a rAbteELE] SudhCAa ASER)bis-cyanovaleric ac;g %nd the like

ﬁ %/I ene nonyl phenyl ether with a pol yneriza
are e8P oup i ntroduced in a benzene ring

(pr wﬁéﬁommﬁl AR 1a0InG S wdOer rﬁgk@ﬁ%sﬂﬁieﬁﬂe %’]ﬂ:ﬂbﬁ%ﬁ groups in a

manuf actured by Darichi Kogyo Sei

m°’eL°HE’ for uspdp g PTBSE dhYenbom & tsad @s@%Feéﬁéiﬁ w@h the functional group of

| | r
e S Terad oo 912 Bl 05 S gl . 5 or v

. Lat
Cmsﬁﬁﬂ'ﬂf'%aggf'ggtﬂﬁv Ra beopyRIPRlifiedn foropxarple, prexy FempigIds such as
sorbnolrm;cywdw @tich gpolfg{wt@rmrwygiﬁﬂw efHY bb&t@ﬁm itop g%ﬁg%dyi ether,

dlg[yB%rng)oﬁ/gﬁ(mdyi ether, glyggrlo} rplolygiymsdty re?h?a? (r)aéopentylglycol dlglymdyl ether,
resorcin diglycidyl ether and the like; isocyanate compounds such as tetramethylene
disocyanate, hexamethylene diisocyanate, trimethylolpropane toluene diisocyanate 3-
adduct, polyisocyanate and the like; aziridine compounds such as trimethylolpropane-tri-g-

aziridinyl propionate, tetramethylolmethane-tri-B-aziridiny propionate, N,N-diphenylmethane-

- 4,4'-bis(1-aziridinecarboxyamide), N,N'-hexamethylene-1,6-bis(1-azilidinecarboxyamide),

N,N'-toluene-2,4-bis(1-azilidinecarboxyamide), trimethylolpropane-tri-B-(2-methylaziridine)
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copol yneri zed as required. As for the polynerization

reacti on nechani sm of the acrylic adhesive agent,

there can be exenplified, for exanple, radical

pol ymeri zation, anionic polynerization, cationic

pol yneri zation and the |ike. Considering the

production cost of the adhesive agent, the 5 influence

of the functional groups of the nononers, the
proplmfiditaeimdelhe)ilke deteafomctional epxl @empalindd é\sachsa?dmwndu%&églycudyi-m-

xylewg{igfm mie, a{’. %(gi,(]’l‘ N;%ig Eﬁ/@?lﬁ%%/rgetﬁw)@ 2k Iﬁ%g;t%gllamme compounds
suchulsWamzﬂbxmthylbmmmihelafmdtthé ik Yl‘ﬁd may bBusBY elthé singly or in

msrlzatlon reaction, there can be
amix a@’ﬁ{?ﬂ"\f § d"For exanpl e, organi c peroxi des such as
benZordinaplyy thei cﬂmterﬁt@ethé c@»@é—ﬂ?ﬂtlﬁ@ agérﬁqglﬁéfbrdbﬁf 4R a range that

0X ertl ar per oxi de
the BNBECH] 0 PSichs) e i M cianeoas powal s Pabiegas than the number of
funqhenmmrdqsa i Uhé aoylic aORSYIvE RgIR' Hﬂmfe@éﬁwh@ﬁt@ﬁjﬁgﬂﬂﬁal group is newly

t e, sodi um per sul fate and the like, an
aenBBIEH I B “oRRmiG BEGtan, b whef dom Grops Uk ng irpastion proceeds siowly

the Eco%*s-llaklnglageﬁt ey Ml &ﬂlﬁa&ﬁéw it Bl hRyer amount as required, The preferable
zobi s-4-¢ anovg eric acid or the Iike. In the

°°"t88 %@Pl oS! sl ihe iranoe,ef fora 0 weidBh PAG o 48, weight parts
per A0®N@ighbpaes 6fHé @@iyllc A8hd¥Ne/AFnt.Z WiHeAMhé BbitbAl i8'eXcessively low, the
wat e[ﬂrsol Eﬁ’l e an| cd_gerom des such as ammoni um

coh?;é¥es 6P A% prlaqtgﬂm%dthgrﬁlgg;csmpmgp% may be less
thana’ﬂ& 1d%erd hkf?@ma#’S@"@'t@ 2008 %hd%fé'atl Flals?sté}?c‘é rﬁﬁ{rrgglﬂ%gesriorated in some

having a carboxyl group in a nolecule, suc
caseg. JACrdngly-an @ dlesidue dyeita theddbésive falyer tears to occur and the
adhédigf ﬁ?é}@tt? is lh&eé&fﬂs' Iﬂe(ﬁ%tdagg Dk cﬁe'éﬁnd %l{gﬁdg 'Fr?agr &tcul' Eﬁ?n automatic
on the surface of sem condu
peelingr warhine én é’ﬁﬁ“@z@ec@ﬂﬁ@él!’ﬁcfﬂmhf@v |pngjedlooaawybmgmeu$emlconductor
wafédr s itfadB | ffeut h% s&ﬁc&%tcﬁ‘%ﬁfm %ZBE'b?olé'e %396’&48%% g When the

acid and the |ike are nore oco
contgnly jifglog B&!Cbo%w aehaspe; ﬁtrangtbl between $hﬂ:mcﬁreswe layer and the

semitoAdudGoRbfer %U%é@@é’%@l@ﬂ%ﬁe Cﬁ‘h Fhé réénlﬁt Halfea gﬂﬁoeing dust may be

particularly preferab ross-1I
emefﬁ&\/Pﬁ'@'epmdh@rsemductgwafern&aface dnanthei ad’rwswgrlawsml the step of

l<@4f

gnncﬁng {kl)‘lg tr?éézg Csfdeedd? rthé@&n%ﬂm?tﬂbﬁ%r&l}%%g ln'f'tbérr%ﬁé?é“ﬂ#é) Q«a‘h%?rﬁcilfcgor wafer may

be bEﬂ!‘P? [oF H’ea‘iﬁﬂ'éé‘?f\iﬂécﬁglé'ﬁferﬁuﬁa%ﬂjqnasbemgnhmumienbml somd cases.
andrRe @aRSHe/ §?<efrf? chS?nﬁolLl?{) ltop %38 éﬂe@gﬁﬂﬂgﬁﬂgum properly

t here can be
contaip dackifiers %@muﬁm pdackiiepei sieh 8@tﬂ¢eln regns yvigipeoeresins and the like,

' vanol@n?'sldﬁ‘bé‘tﬁht@ﬂnd e ﬁi{e to%"if&h aa‘?lré%g[t t!tle?hthep giny 03 rp%%sent invention is not

her d cer ol

-,nﬂuwegglnmdﬁgwn t@tﬂnﬁeacry vl ayeylt ptepdreyl bwcmdlynmﬂzm the specific

difunc&ii fidhofied Lab(&ﬂ‘@@roé? kHRfn i hﬁlgbédg&' Whﬁﬁ?%eanc?atmg solution is an

conpound such as tetranet I'soCcya
emuigieRafiEiRyMiBa @gants suely an aleéhylemeu ghetohirioobgkyl mhafs andi therlixe may be

rop&Hly 8848PRALGoh3an ag O
P pazs{ ridine conp gﬁngs g&'@:ﬂwtq rﬁ i ?E gﬁe%?g#b‘}aeﬂgoq n?tsmﬂuenced
Diethylene glycol monoafkyl ethers and thelr denvatlves used as film-forming agents, when

they are present in large amounts in the adhesive layer, might contaminate the
semiconductor wafer surface in some cases to such an extent that washing is impossible.
For this reason, it is preferable that materials which are volatilized at a drying temperature of
the adhesive agent coating solution are used to minimize the residual amounts of these in
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aziridinyl propionate,
tetranet hyl ol net hane-tri-(3-aziridinyl propionate, N
N - di phenyl net hane- 4, 4' -bi s(1-aziridi necarboxyani de),
N, N - hexanet hyl ene- 1, 6- bi s(1-azi |l i di necar boxyani de),
N, N -t ol uene- 2, 4-bi s(1-azilidi necar boxyam de),
trimet hyl ol propane-tri-(3-(2-nmethylaziridine) 10
propi onate and the like; tetrafunctional epoxy

the gdgsingriayersuch as N, N, N , N -tetragl yci dyl -

iyge[gl%cg(oﬁ%og atren%/th .of t e adhﬁ;gW%{ mr()f 8{;8?‘8\%’)55#1%9 secmlaonductor wafer

in the preserd ibventionndan bfuqino;mly adjusted |n consideration of the processing

cona*ﬁ%ﬁ‘{}ﬁéy%@w}ﬂjcﬁl Iﬁl%}e etl’?ﬁn%{ F ei%These n(ﬁ}t/:tcg wafer, the

er singl
thickirags rod the yemidmedu@mt wafer afftet gﬂndin@me badﬂkslﬂg s&@ielﬁlb like. However,

refe i at e nunb
whefl B riditsive 1 AL BIE AL BB M GOTRIES; it to atech the
adhgsivey fim foh protedtionriortbe lsemiconﬂmmart wafenburgiceUdtil & PrdtB&ting property of
e S A B PR PR ety S SSctor wato may
be brela?\llt oothe emidmemutioe wz:f(m-fac@ kiaydbd e@ﬂémmttem wmg @fiAding dusts or
ross- i nkin may . be cont ai ned i

the fik® " lirtnels e B8 adioh St Rl s B el s PagimaowowablIy might be
decr@fasemmmrtbstssdmmmmge Brgthétautcfmatlﬁ peBling magﬁn@fnafyrdéﬁuﬂn beeling the

h ¥n ?r 15 wei arts, r 100 _weig parts
=andePfiln BF bl o el 4B aricarkfet Heioneiae gy processing the
serrmonésdorwedafgr baok, suﬂéflebr tlwb@ﬁicumdclﬁfrcv{%férf mIgh{3 Fé‘BI‘Hk%h\hg some cases.

e insuffic el asti ¢ _nodul us

Usup e 4SS slBadh ingraifrapiyihesmaoe 5 F00S @ik Mewo 500 9125 mm
and me e grefablyniagm bid) gleb _enmcmaoeg;/w i i term8 on adhesive strength in

Aé ord g 1.pA" dhesi ve residue due to the adhesive

reggr n%‘,gﬁ é "F%%%Sur and the 15 adhesive strength is
i ncAeasmdthoUrbftdmlaﬂngs ﬂf@adﬁd@&:ﬁ%i B&thblcﬁdﬁ}ti%nrﬂﬁ’oﬁl& Sitface of the

machine in peélin

s U DB s 5t BRSPSy Sl oot o oo

roll mrmtimd;tmgravmfren naidd et tdall mé%HCQ%QHﬁé’anter method, a
cases. \VWen the content

. be, brok
BT TR i,
agerdicine siot/ padtla)fetﬂy &mﬁedl h&engedly,Cio RdpetRabidab oy #e Eane n‘a % range of

| h
rom3BFEE 360G B brametl seeondein 1Ominsort Ranare pseiefebisioaingthe same
at freiescadhg si7oec iy #6mi 15 td&@nak ?d? 5%113#@3' n%r”@at%ﬁa%topﬁ(c&omotmg the

side of the sem conductor wa fore
crosg-dnkinghreaaiianef tﬂﬁﬁ@ssﬂ'ﬁl&mg poemirvilbehe adhedies agent, the adhesive film for

 rou SISO o 55 8 M RAO B I8 €8l 00w

arouqd aftenihe ﬁ@frm@sthmadmesmngemcm:y\g ysbh)ﬂem Isy:onmbal n
t acigid BfddloP ro%glbﬁln &y sl vﬁfrh ejssrbteﬁ gﬁﬁ%agmlconductor wafer

resins, terpene res ns. an
in the giesa@ttla\rqnﬁo:a isoast drschibgbaliaves iddweaar, extiewtof bi‘mrbnﬁrigecontammatlon

on 1 8k S e R RGO R BBl el Bt procucinga
the raw mstsrialy suchrag thﬁbasepélm thecpeading filng theoadhesiverayeat asdthe like, and
envanHlﬂeﬁﬁsQJﬁ)lréﬂa?lhbngtoﬁlgfnédatl%’ ahd Va‘?ylng Ywegdﬁehs?vecggent cgatmg solution

sol ut1on
are maintained so as to comply with cleanliness of class 1000 or less regulated in U.S.

Federal Standard 209b.
In a method of processing the semiconductor wafer to which the protecting method
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emul sion, filmform ng agents such as diethyl ene
gl ycol nonoal kyl ethers and the |ike nay be properly
added to such an extent that the aimof the present
invention is not influenced. 30 D ethyl ene glycol
nonoal kyl ethers and their derivatives used as
filmformng agents, when they are present in |arge
anounts in the adhesive |layer, mght contam nate the
for dhenemicanductor wafeeracsmndfmcte the pesent dawatioh @ab Wehagilied, a step of

bl reas
adlﬁﬁhggﬁ% :agﬁé \Z‘%ﬁm fc% a:{rgtﬁgﬁagf st hg :%q;u&qp &rmfeart o tﬁgés&rface of the
semicongugtoy | wafer earpk matstepe obfproctdselngdﬂres In\aﬁ~oﬁ§ﬁﬂiorrﬁ@@tsdﬂlﬁce of the

, i ni th dual
AR 6 3ol Db T gl sresve
flmoTOrthn@teetdimea perfdrivedh f Dine }suma[oéhloéte § dr@ehot partlcularly limited. For

o, NI IS R bl i s o

- peedjng dihe |adheS|mEf fitrin dfors praotaxtion uﬁttne s‘eﬁf' (ﬁ:fn,dubtbf-‘ vﬂjféﬂ‘@t &bp ¥ dicing for

a1 T ROHE 0l ol 2o SR T g teemionducr
chip with A irésin fdrkp»mwmg thevbeter pixtion Hnethy fke EarebE Edlrib@ olitdR sequence.

| 2 L0 Sl BT etk ol e B upion,ater
the (fiesit etepsmfré(meenglﬂmb adimsﬁleemml fﬁg pRASIEBH tof td sefit8nductor wafer to the
surf%gg ?fc' @yeﬁé;q'gl:@'éc{“c[% L on (s:f,%gﬁns I'{g:gslgé ]:tjlp@g@pergpoqq\s@tor wafer to
whistethecarthasive ditm iorf @bteﬁ:tidirf aﬂmer@m&mdgeﬁ WHfé}% %@heweB Ks carried out.

d
el e afRlie e eleratlg g Lo 200 i agappiecpieray rom 1007
to 150‘ghtTItEeheadmg Itierasie preferablyl 31 $8coR@ETBr AbRHUBhEmoRe 5rgférably 10 seconds

aut o n chi ne occur eel i ng
or o Lherk T il (RiResar g e 3de.fhhmgemiconducior wafer and the
fourthestep of ﬁwmrthmaﬁesuwr Iefof prokdcBibn B B SShieOndfor wafer away from
seni coawactor waf er side, or the sem conduct or

the Semconguciar M@gerbgrgk%n? ol s Bk an adpgsive ffilm femprotection of the

senmd:hdsu:tmewatdremgérh id adtured &6 AR Wirduit- fbhﬁed %UH&CGPBf freodm 6|§conductor
rom 1

t.0 500 25 mm 15 and nore preferabl
waf%/ |Q§h%r§t st%oalg)/v%deﬁﬁqlt?qq g@weoﬁlmgﬂw dqgwgglilqyrbof the semiconductor
wafertdaarmgtplﬂefemblym[d to an SUS304-BA plate. As a nethod
oat i,n e adhesi v ent coating solution on one
sur c%d‘c%%"‘ttbﬂee mﬂa@ fPﬁﬁl?r Profesting sigthed far|the srmisspductor wafer
accardiaty ito @m@baﬂsnmbn &Estatﬁe%éehﬁ@ﬂh? is ﬁ@élé@gwa Lrom the side of the

gravure r ol

reve | I coater
g B8 phFenafifoe UMcompEtegiahcn e raroticondupr avber (hereinafter

abbreoiateeiras® tohatdctng ddresive fifinCREPEsS B §i§ifhce [di8he adhesuve layer, and
coat ed adhesive agent

di.t f t h
the RQS’F CIH%IJ 1%| 5%?,\24 F'e ¥‘°i ﬁ?@eéag tedheopyface, of the @@ﬁ@?@p@blwfer via the

adhdsn/edl‘ayert {fiestsas®. | Theh, rtﬁél@@m%ndﬁdt&%ﬁf&?t& erﬁéipfﬁe hesive film for
seconds to 10 m nut es. IS nNore re era

prot(-fcéloa pi}%eﬁ&'*g%ﬁ?éiucfgf WEfeB R 0TS hpatecharont ARG 200°C atfeast for
5 seserisrnd sndre (Secohd ¥tep} - Shif¥eqaitlySha SeficdniubloP Wakdr kel %o a chuck

table of a back side processing machine or the like via the base film layer of the protecting
adhesive film to process the back side of the semiconductor wafer (third step). In the third
step, all of a step of grinding the back side of the semiconductor wafer, a wet etching step
and a polishing step may be carried out or any one of these steps may be carried out. Then,
the protecting adhesive film is peeled away (fourth step). Further, after peeling the protecting
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C) cross-linking reaction of the cross-I|inking agent

with the adhesive agent, the adhesive filmfor 25

protection nay be heated at from 40C to 80C for

approximately from5 hours to 300 hours around after

the drying of the adhesive agent coating solution is

conpl eted. The nethod of producing the adhesive film

for protection of the sem conductor wafer in the
adhgsiveditm, ireateent sushias waterleashing) eihsatzowashitgovetie tike ishapplied to the
surife8 ¥ e RAAUSRLEAPWERDLEPALLON  on the surface of

e sem conductor pref erabl e that
envilnonmeating sfeppas dumiethgd afl hezding Hiee samicontigdtoralafer to which the

[ eeling fil t he, adhesi ve .
adhggiggtfﬂg ﬁw%%%‘;eﬂhé;%%’&%@ﬁ \Hc‘fod' S ag]aersg,etagrrei GG be exemplified,
for sxamplrga roethod g heatihglthel wafet lba aghmar patagavihg @oRdAting device, a

L on. ' ' t ly. with .
el hEdng 3 L1 ), B Bkt oo dvio @ meinos
of heaiig by biswingdearch d0@anerated by aptdrataioipray 66ESSiongorith®, a method of

‘ ' ! ich. [ hod 12
noafi by RN ot Mol b b PRI o 1 e pr osent

i nvePaniventiaraiy, ?e tieep phdleside @rme?pinﬁfste@c#wwmig@mdl%r wafer having a
; S | [ .Rr ctio t he .sem conduct or .
iR RS o SER BLRE UrBelle, i RS P o e
appsixispately t_prfmcreﬁ@? nm bf?)or]m‘l ﬂ@béﬁdl?g of) ngé@ﬂe%lﬂbfs%ﬁﬁcdh@uctor chip or
.he C rh.waler are ertorne I N sequence, .
the IS ORGHe SORT Hahd oy abingg e olapiiemotiod of Efd wegpit inventon, the
thiclnest ez mltmis?q;m_m‘ bg resdiowThe 1suqu.q umnfmisSﬁ@g,S trfef fifi@Aum possible
. [ L1 I L t ed. ol exa : net ho (0] .
iofiRsh o e soicolh G let b P Ealely 29.HpI Mhebtnp fnickness of the
wafmmhe?qewlan? dfehmmﬂhj aglegéle? aﬁﬂl%ﬂdf:hlﬁg fs.telp”&t)rf é’rpolfishing step can be
| oNn o e conauct.or er, a ste (0]
perilri §ltsBuctiyyyo etk Ae cine Phg Thedhikihe of teceayconductor warer
befcmﬁfgdndi_n? If]i&t bamk&_ﬁdéf:csl pibmlyzdvt?r_ﬁﬂiédt %&J&B?g%@hé?%&@ the type or
| a.resi or, pro in e outer portion,
the 5559 e Peidiconthilaye Weter otk i iMipknese gl ik semicondustemuarer after
grinqiing)trm:bétdkgsideisfpwbe‘rlsirdetdﬂmin‘?eﬁfﬂe?@ﬁ&m@bﬁ the/\&iz€ bf thB rédiffting chip, the

present invention, after the Tirst step of adhering
typed ea‘af?éjgio\r/g’efllkpmfor protection of the sem conductor

waf &n bperttien of usdteging Othet PRt CAHEREOTIM\Ab &he ditace of the
onductor wafer to

f h h
s R R FeR P dahy PO GHoURYR s generaly conduced
with sedevivendfetedrio wafaarautsmatitaping nha&:hﬁﬁrtbivﬁﬁbrp&brotecﬁ@& adhesive film
in ahe&tbg(?g.te&g%‘%gtu#e |pi%£%eferabl y from 70C to 200C an _
for 847 & 8 L §uch gutppwtic tanieg maghingy inglyde Models:
ATM-H000Be AFMRII00 &ncs TEARIYRI0D ndiftiad bVDraﬁ?@ﬁ e @p&alioh, Hhd Model:
0 processi ng

onds r.,nmore. _Then, the third ste
STL ?%ﬁe%g'@ﬁ'u%%’ ecf)l?y Tﬂl@?‘é'é?fﬁ"ﬂ gﬂw’&lﬁ\dcﬁo fo@her and the
f ouAs b vedyegf batk pieelgringing PRocas adbWA grihdif Fitithods such as a through-
tlr%)n f the mcond%ctor waf er away from the
r

rof e s ( >
fooct SRR o, BP0 ey ke ctro tPlche 18 e these methods, the
grindirdhefthe ®ath bite iocondueiea aihile %o@lfnd@@emﬁ:sm&%d?%é%r?a"nd a grindstone

by fegﬁrnga\gav@tmré&%ﬁ.d %g?rgliaﬁag otf %u&? Srir?cliigg(): lrjr{atchingg I"ffé%r gragirng%a%% procassing
the back side of wafers include product names: DFG-841, DFG-850 and DFG-860
manufactured by Disco Corporation, product name: SVG-502MKIi manufactured by Okamoto
Machine Tool Works, Ltd. and so forth.

After the completion of the back side grinding, wet etching and polishing are
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20 wafer in the first step, above descri bed adhesive
filmfor protection of the sem conductor wafer can be
preferably used. As a desirabl e enbodi nent of the
protecting nethod for the sem conductor wafer
according to the present invention, first, the peeling
filmis peeled anay fromthe side of the C adhesive
| ayer of the adhesive filmfor protection of the
conduelied oasd restuired wat ey \A(eh etahimpbtepr add tivd boningt edp aé}e 3conducted for

B S!S BPRS Seob e 4hor i

the &@hmcmiuctor waders mrhadiey ah dxide R8T 0P itk Gite) fcoﬂﬂutﬁihg Viir@treatment in

fi.rst
forrE an SRk B B Bt 5o inch e el Potviry oroperty selected
accprdintgatotthe foredoindpurpesasconduct or wafer is adhered is
heat f I eag t for 5 seconds or
o £ o chiABlefigy ol Berknk st sithing,erogess, comBgaL Saition treatment
andibé ke pbthbiveder, the aiimbwek'lrlﬁﬁhkb@élé@ aﬂrﬁy ﬁgh&h‘é fsﬁﬁfé’c% of the wafer. An
opeRiiBira g a6e gl DT v i erieies & e wake sometimes

margiatle cohdedted selﬂmww&dumh@rgehelfaﬁy dohBiréted ?iye@)gevt:ﬁ Mla‘?red to as an
e back sid

f of di
audil et s, oS diecition 2ylbe SuloEtin gostggmadiee. dne adhesive
film jopéedéd agaysbye ﬁxn‘r@ﬁ thiﬁ W@ddsb@ﬂ*m@fér oRla @dbﬁuﬁn%u@lﬁ tdbltE SR peeling the

t he protect
adh&i@Tint e ABnratle bgéﬂagﬂ‘ea%égﬁstvﬁ{wwog@féw? chpgl takler  The preferred
heatirig mmmammgart b@ pﬁp@ti?%bleﬁ&d &%.ﬁ@k@%m&réthﬂe%nge of from 50°C to
go(lf:rc% "qt su?1 ] V\? er was ?FF asnma washi ng or
%;%H 8ing, 0 ﬂeres'gdpf%és Heelingoaf t&@rﬁﬂr@ﬁwe film may be
condvadtexdt ma‘ﬁstamhatf thd adhdsivk: M@aE Fiked ﬁi@@lcméstaﬁé 5@5@@%
heaﬁ}:l1 &p‘ hegs%gbconduct or wafer to esi ve
fil mPBIPSS i YHergRtic H%e'%rﬁ“%@]ﬁ'aﬁfcm@dwc&elﬁ ATRM-2000B and

ATRMIRO@ thanUReiRed BY THRIEX OB drhticid Mod@l L smriﬁg@ffﬁaured by Nitto

t.h fer on a anar plate
sei B Lt MedsicS TP Sefigs monuirturmsby gk KIS ecknapdso forth,
neafThe lrfacdofBs selidondadtbN@ater BRat baling M 8 tecgn% adhesive film is

f .h
Was'(k%éﬂ? 5‘?‘?’0987 g?tfia'g‘g%éshlag %@%@&%gega%&%e@ﬁf ed, for exampfe wet

wasliinatsuoly agywater adsiahg, adiveht W&Eﬁlﬂbe&l théYiRe fcfr? 'Wa%ﬂmg such as plasma
mfrarE entlonaly, t he bac

washjng oLt ?HGegBB‘E;%“aY'E%m'Edh%id&tdva%ngeruiq’?&@nﬁgwashﬂm may be used
togethrcklnesé vitdshfrigomie s Rife tpﬂ)p@lgc%e%@t@?ﬁg;féjud?{g t?ﬁj %rbtammatlon

{J& % %roun End t hi nned TprOXI mat
conqlign, o 5 SUPRFHLHER SPMIoBRUGiPIVEiBBe of a sen conductor
chi pasofor ttﬂi?éi sarficonddotor NvafdrNes RARH iy &B@cﬁﬁdﬁgmg{ﬁ%d for the
ti ngf nmet hod of the present invention
semBARAERICESTEET Be hritat Cuenom 6ah el Apaiess here gombel exemplified, for
exantple,s aCaflieon t Weferi & MYN BOSKERKE oft éﬁr'fdiﬁ’tﬁﬁ ﬁwﬁr“earﬁemc gallium-

m condpctor wafer is approxinate
phos?ﬁ??:'ﬁn%%@ UrBRTRane- Bmiﬂélf'bgr?%@ﬁé@edom to be 150 pm or

l ess, a wet etching step or a polishing step can be
EXAMPLES
The present invention is now more specifically illustrated below with reference to
Examples. In all of Examples and Comparative Examples to be described below, preparation
and coating of an adhesive agent coating solution, adhesion of an adhesive film, back side

grinding of a semiconductor silicon wafer, peeling of an adhesive film and the like were
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performed subsequently to the back side grinding. The

t hi ckness of the sem conductor wafer before grinding

the back side is properly determ ned dependi ng on the

di aneter, the type or the |ike of the sem conductor

waf er, and the thickness of the sem conductor wafer

after grinding the back side is properly determ ned

depending on the size of the resulting chip, the 20
carfueyg@utm enwongientsunaintainadso 4s t_oe:on}fﬁl;lf witle l’:lehhlmesgfof class 1000 or less

ri.n t esiye fi o e sur

rog@HER "0, FedBh IR AEB°D THE cirksaP veblifn, 3 gl iited (o these
Exmctmhemmms pnopertusgdaemnadzd yn mtmé@dverw inBagured by the

folld\ﬁ erred to as an automatic taping machine to
H%ﬁ%tﬂg%otectlng adhesive film in aroll state is

1. MathodttiddeasEragrvarimisoProparties aut omat i ¢ t api ng machi nes
i ncl ude Model s: 25 ATM 1000B, ATM 1100 and TEAM 100,

manuf actured by Takatori Corporation, and Mdel: STL
1-1.3deasesement of ac AdhesivéForbei (g@Bunibei ki K. K. and so

forth. As a way of back side grinding process, known

grinding nethods such as a through- feed nethod, an

i n- fAreatihesiva dafcalisimiehsured lkecatiingap pl netod |régl.ﬂét‘éd(iﬁ JIS Z0237-1991

f th k
excb0E PRI ot bl R e o o Examples
and gzommameemmgs fseaﬂher@ whh BUTAGL6RE PectingUiE} SISS04-BA plate of 5

om 3 9 R lreB SR )01 505 B4 pikiaihs priksiieyayirfa én atmosphere of 23°C,
cut iDRGe Bdrie sEEQrﬁﬁQio%d t&6andbér emmte%.c tH{{r@ Cih?\édpéé‘Gé)fllgm is adhered

'EC)%& atl &] nane: SVG 50 manuf act ur ed
suc E&e er%@@ referrgd t(aﬁlgo as thephiDp is qxiqr@ed to the side
of 20henag rfﬁé @USHMCEA e LK thR! &Peﬁéh 'b‘i{ﬂhﬁg?nél‘ﬁﬁ _Itﬁé %éﬂ%e direction

shln are 14 conducted as requ

(hef%'f]éﬁ?fnfg aﬁ#%? ap dhe, J0) 9 origntsd dp thé Sicscef fuemoef ther SUS304-BA

platé. e One &g Mﬁmﬂmpﬂ@ﬁ?r@tl\ﬁﬂ l@"l‘)efd"@ncpﬁféksé'hﬂs i91peklda away from the
sem conduct or wafer, further thinnin

suriace Qi tas SHSB-Bhaplate atrapesliangleef Hor @Bd Iaa;@d rate of 1360 mm/min. At
this lithk Sa sPEURGY Floh el &ﬁ.fvgﬁ ctrode
° (I)n thg back si dee &g{ %'Htgr&ﬁé 2t ng soﬁe'lnfn 'on is
properly selected 5 according to the foregoing

1-2. Stﬂr@@@é%st:ﬁfﬂ&@&luéfﬁa conpl etion of the back side
gri ndi ng process, tzem cal solution treatnent and the

i ke of the vvafer the adhesive filmis peel ed anway

Supﬁdrﬁr'fg Rb&n $Hydrace of the wafer. An operation of
peeling the adhesive filmaway fromthe surface of the

wafer is sonetines manually conducted. However, it |s

gengigaktlon d?‘%\ngéé‘étfﬁﬁin ng?rﬁ%fdé?]vé&%ﬁfvgff%rf&d t%%c%’lgn %ﬁg semiconductor

automati ¢ peel | ng eratt
wafep i @i Pr@pﬁ'@eﬂ reﬁ@"ﬂﬁ'@hﬁmplet(w @6h’&mmnd TD: |1I0rmns A storage elastic

modP&s! &b di¥¥ct an' a9 n?ea%[]nller& R oﬁ&rﬁssgb Waf ehold & using a dynamic

vacuum c uck ta
viscoelasticity measuring device (Model RSA—II manufactured by Rheometrics Inc.). A

measurement frequency is 1 Hz, and warpage is in a range of from 0.01% to 0.1%.
1-3. Residual Stress

A square sampie (MD: 20 mm and TD: 20 mm) is prepared. Stress relaxation after

load a_t 120°C is measured using a dynamic viscoelasticity measuring device (Models: RMS-
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adhesive film it is desirable to heat the adhesive
filmthrough the chuck table. The preferred heating
tenperature can be properly selected within the

tenperature range of from50C to 90C depending on the

kind of a resin to be used. Peeling of the adhesive

filmmay be 15 conducted in a state that the adhesive
filmis fixed to a dicing tape or the |like. Exanples

80QdndsQamplate;, oremufactyree by heometrics érsc. ). MHaIdtio Mp esidiial stress (%) after

Q ATRM 2100 manuf actured by Takatori
30%)0%%%%0%%%] del : HR-850011 manufactured by Nitto

Sei k| Co., Ltd., Model: STP Series nanufactured by

Tei koku Sei ki Co., Ltd. and so forth. The surface of

t he sem conductor wafer after peeling the protecting
1-4akdblt SloweRdtel(gMD3nin20 washed as required. As for the

washi ng net hod, there can be exenplified, for exanple,

wet washing such as water washing, solvent washing or

t he Métheds dgylatesini NG KSUBH were RfférRdito. WRmBhEGeMent Bfperature was
190'\/\% and the like. In the wet washing, ultrasonic

shi ng may be used together. These washi ng net hods

are properly sel ected depending on the contam nation
ndi t.i on the surface of the sem conductor wafer.
15 FAtpEBr fRcdate AUBuR it e Serighrehcion afen © he
protecting nmethod for the seniconductor wafer in the
present vent on c e ied, there can _bhe
Excerippiotg=0s6 2pbpeive A adfeied 4 suBesapan dnateslicogsmior waer
(hemﬁfaﬁéfsalﬁﬂreﬂetfeﬂﬁéﬁ dnvafge|didntite a%ﬁfﬁxﬁna@?' iOOUmm thlckréeoss 740 pm)

h |
W%@“@ﬁ@g ﬁ%ég?ghaqﬁfﬂi‘glﬁtgpgﬁgqmefn% rapw?'nwﬂéuctor wafer via its adhesive

layes petigfd hand yoliet.| mﬂrtﬁéﬁmebﬁbﬁwféémééiea %&%p%‘ﬁ& ISte Model TP-320,
lve

Exanpl es an ara
marfuﬁa%e@%g MBBJ&CB&%MSP &far 6q9lisg. tr!‘r'grvtﬁﬁf%la@qkrfgdgg graund using a

bacﬁdihﬁIgwﬁdlﬁgaﬁhclﬂﬁ@t(lmﬂeﬁoﬂ)%wm mafirashursy ol Bi%co Cor oration) for
hesi grinding of a sentconduc of

th'"%'m? Y ?m'@'fnesae@ rﬁﬂ@cqs*f oG Jeiitoke TheteRkeR theevarer facing the
protéd:tlﬂ@ adhesive Jfﬁm@{abh&ﬂ sOfdcel v 11§ ?ﬂﬂﬁﬂté ﬂmﬂgm@lnnﬁ Gtate that the

t& aj{h@ :ﬂ) y. With cleanliness of class O or less
Protpeling) 3fnegive i) is adbgrdy i@ thersafase @f Supwaferte peastsathe maximum
distarivedatwah ths 180pblatd Rd 1BE waferlRer §lde55|a{ﬂ'€|a%$ounFHf \Ivgr%%ge in wafers.

rious properties described in_ Exanples were neasur

10 quﬁréaé) ﬁ%&?ﬂ@“ﬁﬁ?ﬁ&ﬁ@geﬁ'ﬂ!e igvBeigatgdof Measuri ng
Various Properties 1-1. Measurenent of an Adhesive
Force [2 An adhesive force is neasured

1-5-?6%"8@8% ??[;a %8@%’9&'%& WaleyNumber eiValess)z0237- 1991 10
except for conditions defined below Each of adhesive

fil 'ﬂ% obt ai nefd X each of Exanples .
e number of broken semiconductor wafers in a step of grinding a back side of a.

semiconductor wafer and a step of peeling a protecting adhesive film is described. 10 of
wafers are evaluated and the appropriate number of broken wafers is indicated.
2. Preparation Example of a Protecting Adhesive Film

2-1. Preparation Example 1 of a Base Film

As a heat-resistant film layer, a polyethylene naphthalate film (product name:
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and Conparative Exanples is adhered to a surface of a
rectangul ar SUS304-BA plate of 5 O cmx 20 cm
(regulated in JI'S 4305-1991) via its adhesive |ayer
in an atnmosphere of 23C, cut in the same size, and
allowed to stand for 60 mnutes. Here, the adhesive
filmis adhered such that the machine direction
herei nafter referred to also as the MD) is oriented
TEéUEXh Bagutastured by Tajinddupsint {_b) SaBap4- tBAkp)éataf Sgmt gs selected.
[ t opal ct e
THf RS S Rali DR b fleieifinl SRR Coliiner Bprogyst ame: EV1SO,
maRngagtyedd BupentaMitsi Bp!ycihmmsalsm Bid.) mulnaatmkn@ae B50dum) having a

mel@ﬁoﬁrnﬁtesa‘%(? 9) Mo indifi ¢Mobse Ig:g c%pgp% é'ltgg%géa Boﬁgcapg;(e treatment. A

peel ed away fromthe surfa
corgfta disgarpeaieatment wagOalamcapplipdb thet sidefof 3B8 ¢Mylehdivinyl acetate

e

copdymet Rihird &7 apiibsil 8% 0 BrelBfid b8 iy pEWRy BLpBEiniciness of 245
Hm.\baRralie of Fesiduabatpessraf IEVE Redrigna hejtdiowAateof GO gl TO M was 0.02%.

base filmlayer of an adhesive filmfor protection of

a sem conductor wafer is cut to prepare a rectangul ar
2-2. $ypparatignExarspleZof arBeseFinl0 nm). A storage el astic

nodul us (machine direction) is neasured at fromOC to

300C using a dynam c viscoelasticity neasuring device

(Model a RsA-resistantafid dayany edphlyetﬂmenaerterphmldtélq"lm (p%duct name:

TECHEE TSRS PRI ot 19 Mlig S Wiieah o 5B v slectea
Thtssmar@rm!aﬂtpﬁ ewithvEan @mymmeamjl 2ot mﬁatwserp(p%mkedmme EV150,

mrS 9505 B0k 5 A2 o, 85, i B 50 ) i o
melt(fimdeate ofnlﬁe-gflm smﬂaamgb@nplcen@cuﬁgraué@@ﬁal dRehdte treatment. A
coroﬁ?te&ga{e@g ggaggﬁ t Yv%sh (e%s{ atahglg%f to iheh s p{s ttl%qegyspygéewnyl acetate
copqiyherdforming akkddhesise tayguioairepare Bdse ﬂﬁﬁ@ﬁhw éftotal ttllgkness of 100
pm. ﬁ'&%g g rteg duAhqu %Eggggvt e”pe%r?ﬁﬁk zatég?rﬂ éq)gldgém@ was 0.02%.

Wafer A protectlng adhesive filmis adhered to a
SI|lCOﬂ mrror wafer

23. f’ﬁéﬁag’%‘*ﬁ’g?%xgﬁﬂ %PE@ 5’?%5"33 a waf er, dianeter:

approxi mately 200 rrm t hi ckness: 740 pm having no

;g%ﬂgoé; etai1 s;s\}érﬁ ﬁ a&gfe?@'on 7 Slfé}'féeacnaphthalate film (product name:
TEONEX, manufactured by Teu[n Dupont Ltd.) having a thickness of 50 ym was selected.
This was laminated with an ethylene-vinyl acetate copolymer {product name: EV250,
manufactured by Dupont-Mitsui Polychemicals Co., Ltd.) film (thickness: 195 um) having a
melt flow rate of 15 g/ 10 min at 190°C by conducting a corona discharge treatment. A
corona discharge treatment was also applied to the side of the ethylene-vinyl acetate
copolymer forming an adhesive layer to prepare a base film 3 having a total thickness of 245

Hm. The ratio of residual stress of EVA having a melt flow rate of 15 g/10 min was 0.22%.
2-4. Preparation Example 4 of a Base Film

As a heat-resistant film layer, a polyethylene naphthalate film (product name:
TEONEX, manufactured by Teijin Dupont Ltd.) having a thickness of 50 ym was selected.
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15 layer using a hand roller. And then the wafer is
heat ed using a hot plate (Mdel: TP-320, manufactured
by Advantech Co., Ltd.). After cooling, the wafer back
side is ground using a back side grinding machine
(Model : DFGE860, manufactured by Di sco Corporation) for
thinning until its thickness is reduced down to 50 pm
Thereafter, the wafer facing the protecting adhesive
This Was laminaterbwith anfetlodenssovalafini cs:pplymem iiprdbdtaiams: aiafmen (registered
t r sive :
trat?en%rﬁ‘} 4b|?‘é‘ Lntflﬁagtﬁreg b?}lﬁ‘fﬂq tIQ)c H@%‘EPP%‘"PH% 195 um) having

dhered to t e surface
a nﬁﬁib(ﬂ% matedif st ght@ nije tahd®0°¢ thy cfdnductpigaa eoming dl!sreIaV@‘ geatment. A

corl 5385 8 BP0 585 D L Sen 208l cootmer

formnguamaacﬁm\zé:tayeﬁ to Rrepalecg Basy filn !Bwvuﬁg raotu&l HickN8ELBf 245 pm. The
i f V\ﬂf&ﬁ%\d 25 Th nunber
rat é’ 8?%%5 NG Oée t@ﬁowe@mawagﬁgmsﬂ Hawikats efe3 ¢/10 min
wasvo.oa%.sem conductor wafer and a step of peeling a
protecting adhesive filmis described. 10 of wafers
are eval uated and the appropriate nunber of broken
2-51@b@parative Pféﬂ)hﬁ‘aﬁbﬁ@xal%?lea offd BR&H Ajhon Exanpl e of a
Protecti ng Adhesive Fi 2-1. Preparation Exanple 1
of a Base Film Asa heat-resistant filmlayer, a

ol y&d hy heatresi f i t
TEgﬁ‘f__% ky i ]:eaglt%ﬁfr Iglgh %?er i :ﬁg@%fjh?%ﬁé élﬁ‘rﬁ?alﬂe 1 m (product name:
k egufagiurashby, Feiig tde)dWawnma éhrmss anﬁﬁﬁaure dNaS selected.

‘ThigMds dmisbieY| ®e-aH 'éYHyIéHéeJll"Nl eaéé@ﬁ@' &{ﬂyrﬂ&r @it name: Ev4so,

manuf act'ur ed

ma’ﬁ@?%rﬁ’érﬁYcQP%OFE:MfSULP@wheﬂmcaiﬁ ﬁchu ldkidédm (thidkBessr)195 pm) having a
melh 8 eitedof 1Bld/ 1ol AWM étatl @0"@“ b}%gn(gfctlﬁg r??b&xﬁ% d?\%ﬁ%ﬁgytreatment A

conduct i ng a Ccorona di schar ge treat

coreflas eisaha e + treainaeinwassalsq apliedh o itael Stidﬁ ©hdheieflaylerfe-vinyl acetate
copblbﬁzeﬁd?bhh‘@% é’dH’é‘éive@é&%? & Brep r%oé)i:% |Im ﬁ rrfg ‘i’cﬂal thickness of 245

adhesi ve layer to Earea ase
Hm.¢ Fih% raie ot rezﬂdL@hstressmf Yhehavingi ameft ﬂawsat@wéﬁ SSgIﬂ@mm ois 8%.

EVA having a nelt flowrate of 150 g/ 10 m n was 0.02%

2-2. Preparation Exanple 2 of a Base Film 10 As a
2-6.Furgparptian Exagnele of anfAdBssive Ageniol yet hyl ene napht hal at e

film (product nanme: C TEONEX, manufactured by Teijin

Dupaont Ltd.) having a thickness of 50 pm was sel ect ed.

Thi & Rel¥medFatian reactiantyeses! washpharged withy150aweight parts of deionized

wat&OP@BZSTE\Wei@Hf QEEHC tof @fr@-az@@%o%yan{%g#{ a%'i:tt'ir ?Brokanct name: ACVA,

pont - M tsui Pol ychem ca
mawfaﬁtlﬁﬁﬁ 8y Otsula %m'ﬁ%i\ﬁ(hgud ) BS anpolymedization iritiatef 62.26 weight parts

of 20HthyiResyi ac@ratel HACWBIGhCPAGF hRBtyR 2ERIAE And! SERBILAE parts of methyl

treat mént.
methacrylate as a monomer (A), 3 weight parts of 2-hydroxyethyl methacrylate, 2 weight

parts of methacrylic acid and 1 weight part of acrylamide as a monomer (B), 1 weight part of
polytetramethylene glycol diacrylate (product name: ADT-250, manufactured by Nippon Qils
and Fats Co., Ltd.} as a monomer (C), and 0.75 weight part of ammonium salt of sulfuric acid
ester of polyoxyethylene nonylphenyl ether (average number of moles added of ethylene
oxide: approximately 20) with a polymerizable 1-propenyl group introduced in a benzene ring
(product name: Aquaron HS-10, manufactured by Daiichi 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 9 weight % of aqueous
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corona di scharge treatnment was al so applied to the
side of the ethylene-vinyl acetate copolyner form ng
an adhesive |layer to prepare a base film2 having a
total thickness of 100 pm The ratio of residual
stress of EVA having a nelt flow rate of 150 g/10 mn
was 0.02% 20 2-3. Preparation Exanple 3 of a Base
FilmAs a heat-resistant filmlayer, a polyethylene
ammapiA: (REFA( 19 iPresars e @getic mehesive agamEdhasiveldgant U) édving a solid
con{aﬁtgfam_m\,é}#ﬁ%t Ltd.) having a thickness of 50 pm was
sel ect ed. his was |am nated with an et hyl ene-vi nyl
acet at e copol yner (product nane: EV250, 25
manuf act ured by Dupont-M tsui Polychem cals Co., Ltd.)
film(thickness: 195 pnm) having a nelt flow rate of
15 g/ 10 mn at 190C by conducting a corona di scharge

Methb& @f ﬁﬁarﬂ)tanné\ﬁn AQhedik ,Qé e etgﬁ?/FBEIﬂBW nt was al so

appl 1 ed e side of ene-vinyl acetate
copol ymer formng an adhe3|ve | ayer to prepare a base

fil 5 iy
10 ROt ) IS o By 8 on
adJU}a‘@dgFOllQH iof §-nith theoadditiaBoof2 weight Spaf aquemus Enamnhaa Subsequently,
1.6 QrflelﬁhtB s forl 4R éﬁtn en‘%s e msi aa?;'éaﬂ‘ ééroﬁ namerEBQ@altlght PZ-33,

pol yet Iene na ate
maﬂ#ﬁﬁﬂwl‘édtw @ﬂpmyl $b®|$llbﬁl Bagaku Kagsto)Cdna‘lLtm)gwastdddeBntaSﬁrepare an

athgl\ﬁéE%&WcWﬂﬁn %ﬂhﬁfbhel%ll'mlﬁ (J(qé@wogﬂ%té aminated with an

ne-a-olefin copo ¥Wame: Taf mer
(regl stered tradermrk) A—407O manuf act ured by Mt sui

2-7_%%,%.-%?&?5)& fd‘fighglgd{qfigbgik_-%ss 195 pn) having a

ow ra mn at 190C by conducting a
corona di scharge treatnment. A corona discharge

Ctre o) to,the si of th . ]

. S3EheTp P eR0R) A1 b R afcpyone im cing

film,| thigknegso 50riepaunsinga balis eoei’celL rand drizdi 4t9120°C @drad minutes to prepare an
rati o of residual stress of

aoheshye R g B HRRURSR G Yty RS o (s RSt g RO his been

subjactgﬂ 10 amﬂona\@%cﬂarga%ea&néﬂ \ﬁ@d’@@r’idﬂd‘ %&h& rﬂﬁpﬁbﬁ'ﬁéd} Edheswe layer,
a Base Film 10 a heat-resistant fil

and Pfﬁﬁggd t%tfwf%hﬁyﬂwedaxﬁﬁ Wéﬂeatr@ trarisier, (the Blouwas hearted at 60°C for
48 hﬂﬁ@\'@ﬁd muécﬁﬂédlﬂ% Ry ra—c?rhltb g@é@%ttol-ﬁrgparie%vb&ﬁesfi\/e film 1 for

ckness of, 50 pm was sel ecte
Pmt%“PH Othee'iWP‘@Wé'QW Wafer.atbe adkesiwptepgtywasptQw2s mm.
narre EV460, manufactured by Dupont-M tsui
chemcals Co., Ltd.) film(thickness: 195 pm

2-8. ﬁ’ aration Epeaniple 2 of ppddhegive BiM2. 5 g/ 10 min at 190C by
- conducting a corona discharge treatnment. A

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 prepare an
adhesive layer having a thickness of 10 pm. A side of the base film 2 which has been
subjected to a corona discharge treatment was bonded to the thus-formed adhesive layer,
and pressed to transfer the adhesive layer. After the transfer, the film was heated at 60°C for
48 hours, and then cooled down to room temperature to prepare an adhesive film 2 for
protection of the semiconductor wafer. The adhesive strength was 90 g/25 mm.

2-9, Preparation Example 3 of an Adhesive Film
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corona di scharge treatnment was al so applied to the

side of the ethylene-vinyl acetate copolyner form ng

an adhesive |ayer to prepare a base filmb5 having a

total thickness of 245 pm The ratio of residual

stress of EVA having a nelt flowrate of 2.5 g/10 mn

was 8% 20 2-6. Preparation Exanple of an Adhesive

Agent A polynerization reaction vessel was charged

with 150 wei ght parts of deionized water, 0.625

wei ditte pdtidsivel cohtifg s@l&ﬁ@h 9-Was ¥eaey @neécfﬁlaﬁr%bgﬁne film (peeling film,

%geroduct name; A manuf act ur ed by
thic PPgum) Asing %ciP'!/l‘Fé?ﬁeZ-a@n(bldﬂB@n&tfl H08€, fo6 2 ﬁﬂ“num ghtprepare an

athéWé %y%? H%\fvmﬁ §ttm¥lj<r%§§¥f ﬁ‘).cg%l ah& "{lel%g:iﬁ%g?%ﬁfﬁ" wl%ch has been

butyl acrylate an ht par
subﬁgﬁdd@ra}, p@_qogaa;tsqhamnmem:rneomvas donded)itd theathus-fefmed adhesive layer,

e T R T A —

48 lnmma,nmd (i@ cdoled:idgivh tpabbnofemmémt@td gr&ﬁamfn Efﬁ;hﬂahﬁfig% film 3 for

protgéﬁéﬁ’cg Ft)rgéné%ﬁ%égﬁé%ogp ¢is Thg adnpsiye ftrélrgzg?law%ﬂgﬁg{%(@

and 0.75 weight part of ammoniumsalt of sulfuric acid

ene n | phenyl ether (average
2103%%%3?&({)‘}"0%@?@‘;/3&% CHYH 'Eﬁep ox?/de: (averag

approxi mately 20) vvlth a pol ynmeri zabl e 1-propenyl
gro in roduce beniene ring (product name:

d,i
Aquals 7ehesivs eoating, sl £avas,cq8ie eh iR RelgyePYNe, bl (pesling fim,

thickBass: mqm)) asing a Y6t 86ats0!dMal ricP FPAHRE forl B
ants were stirred at from 70C to 72Corf orem@uﬁ"s o prepare an

reac
adh?%"e [5\”@{)5?@”&@ Bugkpess of 48 e nAisideodf. thehhaseviils 4 wh!ch has been
subj8QEé t@lsl diEnavisBhat 8@@#&%9%\9&3 BOEUR th(ljj Wmeg adhesive layer,

(pH=7.0) to preparé an acrylic adhesive a
and p%ﬁ&ﬁ%%tq/féarzf@@ﬁhe aghdsive; Ia}gera Aftet the: tramsfer.ahé filnd wd2 héated at 60°C for

48 Hb‘ﬁ?@'Hnd(y oﬁ d\é%iéaoq ‘%55 tFm%gFa{ELéregtP)e;?rﬁ\éaereA% adhesive film 4 for

Coat'i n uton

proteaqtign ob aerm@prmntesm@r.agmadmmfdrgm\e@b 160gI25 mm.

further adjusted to pH of 9.5 with the addition of 9

wei ght % of aqueous ammoni a. Subsequently, 10 1.6
2-11yfeprgnerative Peepafatian Exaimpledofrem AdresirelRilnki ng agent

(product nanme: Chemtight PZ-33, nmanufactured by

Ni ppon Shokubai Kagaku Kogyo Co., Ltd.) was added to

pre gd@esweadfb%@g\ﬁe)hmgarﬂt wase &baleg a@Dh Wolyproplylehe filvh Pecling film,

thick %e& Vgﬁ'l'r}vlfs nr]{ga% lrolILhc aged,h $ \;E eag%tg? 2(5@61?1) lngj négq%& ﬁg rprepare an

adhea;weaayeroraa\mg arthakmlsycﬁr yhena itk rBf(tﬁ@%Jabé‘Q‘lm fs l:umch has been
b% ess: g% sing a roll coater, and dried
sub)j & %rco?nﬁll tl'lf t@gg m,\r@séwnded 'to the thus~fon'ned adhesive layer,

and pressed to transfer the adhesive layer. After the transfer, the film was heated at 60°C for

48 hours, and then cooled down to room temperature to prepare an adhesive film 5 for
protection of the semiconductor wafer. The adhesive strength was 100 g/25 mm.

3-1. Example 1

An adhesive film 1 for protection of a semiconductor wafer was heated from the
wafer back sideby a hot plate set to 70°C for 10 seconds in a state that the adhesive film 1
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adhesi ve | ayer having a thickness of 10 m A side of
the base film 1l on which has been subjected to a
corona di scharge treatnment was bonded to the

t hus-fornmed adhesive |ayer; 20 and pressed to transfer
the adhesive |ayer. After the transfer, the filmwas
heated at 60C for 48 hours, and then cool ed down to

rogmt rature to prepare an adhesive film1l for
Wasp?@%%‘é‘? F@'ﬁ‘ed'fhol!%u@éﬁ%'ﬂﬁju@ﬁ@m'qﬂaﬂwor wafersa@nersr wefer, diameter: 8
inctads! HigknBsHaS0 HubsedqiBntig-tRe Wﬁ&%&ﬁ%ld%@agﬁgqﬂd%r&l its thickness

ofﬁgn dgeswe ilm 25 The adhesive coati n
was) raalicedoqPNE Bno9 P yisingpgl Baek fﬁ'qqgfm@i@@lmﬁghlflﬁ%IGMOdel DFG860,

marﬁdTaaKfeﬂSt@ DieBo orptihiitth)a Ak lgrif@ad etgn g?ﬂglngrdoﬁg;@&d semiconductor
120C for 2 mnutes to prepare an esi ve
RCUEATED S“‘?Sﬁﬂ ity Acasselte tget #Hordedstorncase 25 eofmaéersfbm means of a robot

armONG Ibrdikagd 8 Wafers BLE FS ﬁﬁeﬁ&eﬁcé@%&@@n g‘; Qﬂ'gfgg@deuctor wafer and the

treatment was bonded to the thus-forne
caspefip.caused by warpagesiadhe semiqoaduster wales ahthiretine andayeebad adsorption

bet\t%eirﬁfhet\kkfﬁelt BRd HeLrobol EPm fdu'rl %ﬁvéygﬁ&?%&}rregocrﬁ? was Hdicated as
ho , .and then cool ed o room tenperature
&-g'ﬁl}f?—r an adhesive fil m 2 for protection of the
Sem KGPIREL GhO anRing 'of Jé}‘ﬁ n_%?hﬁsthé( %e?rjﬁé Ellar ;el_'g gft&/ égndmg was

mm 2-9. Preparation eS| ve
meagpEedh gfie 3ireeillc d1a amgumflwargagellmms wajat\mrs ®:9 ram in the direction of

the B@faCRIVARYE Waéﬂésme(fmﬁ%i g%g%?#ﬁgbﬁ%;cto?gv !Q was attached.

using aro coater, and m nu
ThetrSSlﬂ‘%é)ﬁ’&F@daﬁfe shewa i Table éyer haV| ng a thickness of 10

m A side of the base film 3 which has been 5

subjected to a corona discharge treatnent was bonded
3-2.tkxapple Zhus- f or med adhesi ve | ayer, and pressed to

transfer the adhesive |layer. After the transfer, the

filmwas heated at 60C for 48 hours, and then cool ed

dowl the saseermasnpeas that slesorigaddpdpampte adhxmpv thett illeatiy from the
wafdrBack Riqinwrfst éo‘?lﬁuﬁfed the fge@]fﬁoggé‘ g[_}g%\gaf q‘b bre k%ge of wafers during

adhesi ve streng
sncaseg|Rat ite e casanite @nd r@fctmweMtvesfaMe Bicturreth eAﬂeH@mdmg the back

s;decﬁ‘f%t élﬁ&rﬁ OF Wah2ein ‘fl?es\nféf?e‘?tvga% P4 n‘fi}nqr? rtl%eog?ef%l eng H}ﬁ gl:lpface where

peeling film ~“thickness
the ﬁﬁ'@psdf‘fq n é!'” prRtectien rof 2heri mle@duotopnmjar waarattached. The results

obtaftdR&sé Yo /ing a thickness of 10 m A side of
t he base fr??ﬁefagié\z/i\%i ch has been 15 subjected to a

corona di scharge treatnent was bonded to the

3-3. ERispfcof med adhesive |ayer, and pressed to transfer
th eagheswe | ayer. After the transfer, the filmwas
heated at 60C for 48 hours, and then cool ed down to

I OO[R h8 83| Hﬁﬁerte% %?B@%&lb@ﬂ ||Ei“¥>1($ 1= %f%écrgnaﬁtggf b%ating from the

protection o sem conductor wa h
Wafegtba@hgqlqlﬁwscqmlc@dzat H°C for 30 seconds using the adhesive film 2 for

protection of the semiconductor wafer. No breakage of wafers during encasement into the
cassette and no conveyance failure occurred. After grinding the back side, the amount of
warpage in the wafer was 4.6 mm in the direction of the surface where the adhesive film for
protection of the semiconductor wafer was attached. The results obtained are shown in
Table 1.

3-4. Example 4
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20 2-11. Conparative Preparation Exanple of an
Adhesi ve Fil m The adhesive coating solution 1 was
coated on a pol ypropylene film (peeling film

thi ckness: 50 m) using a roll coater, and dried at
120C for 2 mnutes to prepare an adhesive |ayer
having a thickness of 10 m A side of the base film5
whi ch has been 25 subjected to a corona discharge
treatment was bonded to the thus-fornmed adhesive

| ;

A?%’gp trtleh% g’ﬁ@?gfgs tHat H%é’tf?%@%ns Egﬁn@gg‘)eﬁké’eg)d gf%fglﬁe aghesive film 3
for pretection, g the, éi‘?”ﬁ%ﬂﬂdelgtoﬂ ovafer avasousad enﬂslerlareak@et of wafers during
encﬁé@ﬁé\f%t@"ihé‘@ﬁ@s%ttéearfd tﬁ(gnc nye Emceofaﬂl%u%%dcﬁﬂe éf%{)gnndmg the back

sem conduct or wafer. e ad S|ve stren

 sidey the; amaiintsf vgargagmmw@afqr was adhoei mdhé idinectiorf ofrthe surface where

the RIRBSIGE | from
bSO ofotS A N e baicb g Bhor el Al The resuts
0btf§,'é%b@f§§hpwna1§qlmé that t he adhe3| ve film1l 21 was

adhered to the whol e surface of the 10 sem conduct or

wafers (mrror wafer, dianeter: 8 inches, thickness:
3-5./m@Me S Subsequent |y, the wafer back sidewas ground

until its thickness was reduced down to 50 pmusing a

back si degri ndi ng machi ne (Model : DFGE860,

man i Retsameimegne aﬁcﬂ)aw&]@lﬂb@d indeNampidé B,ee);c@pt thaht 1@, adhesive film 4

0 ctor, 5 er _.was

for pftflcioh i M- SEftoRliGtlo® SR OUAH Clel,° NI ShEaldRR o erers uring
encaggmant inty theceassetie aaldrrmbcnnvemnre fhiburb roeaxkra@e aftemrirelirsy the back

SIdedth“e érﬁourﬁto? Wa@%{ﬂécﬁ gﬁ%g\)g?egrtu iiglgllﬁ gh Hléec lonW?ftt?er surface where

cass
the @éh?&t‘@nﬂlﬂttf@r prdeation aof i semicmmjuatmd wefeb agisagiswhpld] OThe results

obtRRLEE &) and the robot arm during conveyance
occurred&uﬁm sb\%as indicated as OKin Table 1. 10

Further, the anmount of warpage in the sem conductor

3-6.09 arﬁﬁ%%&aﬂt fling was / measured. As a result, the
anount war page in the wafer was 1.9 mmin the

direction of the surface where the adhesive film for

pro | C ct,ar s attached. .
b LR g SR SAABLLN il LS SRS acresve i
for prtaetisineof2he setrticonslanter mfmemasassetch als dae&eult b@ﬁfe'tsﬂand the cassette

werd R duo 8 SR, R M UL Rt o e

Casséﬁe,v\kﬁtﬂér@tla‘[]gibtgak@ac aferteer] aftet grindvey Qafsre! e AVt B@n failed to

V, ce f ai After gringding.the back .
conVEgRGBRC G 10N EeRE BRI il T LSSl R iy e bagkcice, e
amopm ofhwargage in ithen wafert wias 4arf mtremth éiredtiba FAR8Sdurce where the
adhd‘slv{e'ﬁirﬁ‘?%' B@%‘i:ﬁ(% opp}eogerrltlcon Betor 92 eq'%a}soéttavc\:%feg.r Tvt\tgstesults obtained

are shown in Table 1.
3-7. Comparative Example 2

In the same manner as that described in Example 3, except that heating from the
wafer back side was omitted using the adhesive film 5 for protection of the semiconductor
wafer. As a result, wafers and the cassette were interfered due to warpage in 5 wafers out of

10 wafers during encasement into the cassette, thus causing breakage. Further, after
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obt ai ned are shown in Table 1. 3-3. Exanple 3 25 In

the sane manner as that described in Exanple 1, except

that heating fromthe wafer back sidewas conducted at

100C for 30 seconds using the adhesive film2 for

protection of the sem conductor wafer. No breakage of

waf ers during encasenent into the cassette and no

_conv&yégée failure occurred. After grinding the back
gringing.waters, thegghet am fajledaiopenswey i whaterslibof i@swafes back into the
cass8ttd. hAftéH drifeid SiHef : ' .

filmfor g pr otgglg?iq%ﬁk Ef%ef gﬁ%@%ﬁ&%&é@% '\ag'Fe:?)a%/\éggvaS 13.0mm in
the directioned thersidfacedvhere thepadtiesive il éorginotantiomof tiabémiconductor wafer
waslatthchBd.aTRE Peshiits & as that described |

i n Exanple 3, excg%ﬁwyﬁﬁ?§?ﬂ§]ad gg{%e film3 for

protection of the sem conductor wafer was used. No
[Taie @pkage of wafers during encasenent into the

cassette and no conveyance failure occurred. After

grinding the back 5 side, the anmount of warpage in the

wafer was 4.5 mmin the direction of the surface where

the adhesive filmfor protection of the sem conductor

waf er was attached. The results obtained are shown in

Table 1. 3-5. Exanple 5 10 p_ In the sanme manner as

that described in Exanple 3, except that the adhesive

film4 for protection of the sem conductor wafer was

used. No breakage of wafers during encasenent into

the cassette and no conveyance failure occurred. After

grinding the back side, the anount of warpage in the

wafer was 1.5 mmin the direction of the surface where

15 the adhesive filmfor protection of the

sem conduct or wafer was attached. The results

obt ained are shown in Table 1. 3-6. Conparative

Exanple 1 20 In the sane manner as that described in

Exanpl e 3, except that the adhesive film5 for

protection of the sem conductor wafer was used. As a

result, wafers and the cassette were interfered due

to warpage in 5 wafers out of 10 wafers during

encasenent into the cassette, thus causing breakage.

Further, after grinding wafers, the robot armfailed
“to
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convey 3 wafers out of 10 wafers back into the

cassette.

After

grinding the back side,

the 25 anpunt

of warpage in the wafer was 12.1 mmin the direction

of the surface where the

adhesive filmfor

of the seni conductor wafer was attached. The results

obt ai

ned

are shown in Table 1. 3-7. Conparative

protection:

Exanple 2 30 In the sane mannér as that described in

waf er

back

25

Exanpl e 3, except that heating fromthe
si de m{ted us the a he3|ve 111 m5 T BEomparative | Comparative

: prot Vg “:’9% E?‘ te i:ﬁ;%ﬂﬁ’iﬁ&ﬂ AT ™Y ¢ EARE 5 | regiilid 1 | Framote 2
No. offpefeef s apd t he cassefte werelinterfefed gdue to warpage
,ﬁﬁhﬁﬂ+4}4waf2rs Dttt 3f u'wgfcr\ du?ing ehcgsenpﬂtm?ntg- >
gfek‘;l;gfe"f:as grte| thys c 1u3|1n bieakage. | Furt her| after
ey g{i hding waf érs, {he Tobol fall ed®o fon?&® 4| 26

‘ gmmﬁﬁﬁEES out of 10 wafers backjrnto The cassefte. AfTer 7
Bmmuym¢1'rlEWhe baff si tle, PEe anoff¥ of wBPbagp i AENhe| PEN
Thickn ‘ﬁ' was 13]0 mmin] the difection pf the sprface
Isuppe reg the adhesive flImfor protectipn of the -
resin 5@ pondfict of wafer |was®attpchefl. The MBsulfs 50 %0
(1] . obt aJ ned.are] shown iph Table L. 5 [Taple 1] > 24
SwrageXanpl e 1 nple 2 anpl e B Exanpre 4 Exanp
elasticConppr ati ve {Conparatjve No.jof basg 1 1 2 3 455
moduiuk iof Thi ckness of bgase filn 245 245 100 245 245 245

[suppor®ll5 | SuPo tli s, PEN PEN, REN [PEN. REN |PEN, REN | B ahngsssa, .19
Eg“}Of sjupporting 50 50 O 50 50f 50 50 jresin | gyer (pp)
3na : . | _
mnff§90rage el gstic R
Resin layer EVA_ | EVA EVA EVA |- TAFMER EVA EVA
Thickness of . !

* |resin tayer 195 . 195 50 195 195 195 195
ffoml -
MFR of resin |
layer 150 150 150 15 3 25 - 25

ALof 10mint
JResiduat
stress of. )
resin layer . ' ‘
ftor 30 0.02 0.02 -0.02 022 0.02 8 8

" {seconds
{9%1
Heating }

Jemperature | .

‘|before ‘ , i .

. g%@Jﬁg_ 70x10 [ 180x300 | 100x30 | 100x30 | 00x30 |- 100x30 -
x heating ’
ime [s]
Amoun of

Jwarpage in R
wafers afer |
complefion of 1.9 1.t 46 45 1.5 121 130

- {wafer )

‘|grinding

 [Breakage - R
during _ @ : , Swafers | Swafers

- |encasement |- oK oK oK oK oK - broken broken
jnlﬂ .D_EE aite ¥ o

_|Bad )

:dﬁﬁgfq" oK oK oK OK OK  |3bad wafers |4 bad wafers
Rvance b



nmodul us of :."' supporting 53, 0.19 5.3, 0.19 5.3, 0.19
5.3, 0.19 5.3, 0.19 5.3; 0.19" 53, 0.19 |ayer Gpa
(23C, Resin layer EVA EVA EVA EVA TAFMER EVA EVA
Thi ckness of resin layer 195 . 195 50 195 195 195 195
MFR of resin layer 150 150 150 15 3 25 25 Residua
stress of. resin layer 0.02 0.02 .0.02 0.22 0.02 8 8
PE f t rt3 seconds L% Heating tenperature before
'ﬁ:a‘?@fﬂ nerfpPhgtnlate sbWA:1e3hylee- oy ezetate oxBlymaroox 30
grinding (tJ x healing tinme(s) Anmoun of warpage in
waf ers after conpletion of 1.9 1.1 4.6 4.5 1.5 121
13:0 wafer grinding. Breakage during OK OK OK OK K
5 wafers 5 wafers encasenent broken broken Bad .
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adhesion OK OK K OK OK 3 bad wafers 4 bad wafers
during 25 PEN. pol yet hyl ene napht hal ate, EVA

et hyl ene-vinyl acetate copolynmer 26 CLAIMS: 1. A
protecting nethod for a sem conductor wafer in a step
of pre@gRAd.-Ng a seniconductor wafer conprising a
first step of adhering an adhesive filmfor
protection of a sem conductor wafer conprising a base
fil on one surface

an n adhesive | ayer . forne C
L. t hef f’get"‘ n%m@{hﬁgtf?rt a §egiflustor s g Sfeﬁé’f_Processmg a
serBieFhERAFHEAA comfsBig a ﬁs?ﬁ@ﬁ)gﬂacﬁfeﬁg% % a FPmt

senm conductor wafer to which the adhesive film Tor
progecsios of p semispndintorseaferantrising a sk ¢ilmiand ad hdhailedbye

r re of. 70 o .200 a third s of .fixin
fork R R ST POt T PR e et R0 AESP O R AP or
waft 0l @2bhdfteP bl hdreing b seRienah&tbr Wafd o WhicAdResddsiol fifin
gri nding machi ne or an abrasive machi ne and gri ndi ng

for grotggiionsafite semieendurios wiafer inadhetedsal afteroperature ¢f70°C to

] f f ourt tep.af ,peelin he,

205 EPRRAREMS PF AREEhe s PRSo RucRyaterih SBuh B RS i or
provation of thenemiwndesocoafdtistadheiod barm. griddinBhBadhi® @Ghi NY
nmet hod for a, senjcondyctor wafer according to claim1,

abraiye warhipg and,gdnding prateesing @ ser-ciipuil-formed swdacesd the
eayer . . ¢ . %,
s, WE (A OBl DAL paf ooy 85 o
- thepewicootucigr wefehfdmftbe semisemduvctmndeatéror waf er accor di ng
to claim?2, wherein the nelt flowrate ( MFR) at 190C
specified in JIS K6730 of a resin layer having the

2. I eSTHsIptothine SretiRfd ° i
under ggdlag 150Cf@g§S?%%ﬁ?%gﬁgfﬁ%&ﬁ?ﬁé?gﬁgg%ﬂ%%fo

wherieh thg baseHélnpeaspstses sideast bhotesindayer heeimgdantitio ob residual
cqr di claim1,  wherein the base film
Sue‘é%%gdrj'?%%rqgsssq?%b%%‘?cﬂﬁasr'%Jiqeﬁ I?aé&ﬁzﬂa ing a storage

elastic nodulus in the range of from1l x 107 Pa to 1
x 1010 Pa at from 23C to 200C. 5. The protecting
3. et Heripogicting smethoddhtiusanaicondifctar veeferorodonding to cbaimidn 1,

w5 ol A BB B R R e
haviid e @il &S b 05 Bbr RsS %&W&H&{dg e Rlad ?{g ffbof:%

the protecting method for a sem conductor wa
fromdéq t mgn teo2) gl Omidn. wherei n the base

4, The protecting method for a semiconductor wafer according to claim 1,
. wherein the base film comprises a supporting resin layer having a storage elastic

modulus in the range of from 1 x 10" Pato 1 x 10" Pa at from 23°C to 200°C.

5. The protecting method for a semiconductor wafer according to claim 1,

wherein a thickness of the semiconductor wafer after the third step is 150 pm or less.

- 6. The adhesive film for protection of a semiconductor wafer used for the

protecting method for a semiconductor wafer according to claim 1, wherein the base
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27 filmconprises at |east one resin |layer having the
rati o of residual stress of 0.5%or |ess after 30
seconds under | oad at 120C. 7. The adhesive filmfor
protection of the sem conductor wafer according to
claim6, wherein the MFR at 190C specified in JI.S
filnxgoraprisss af leastons Fosin yerhaying the ratiord residyad sfagss of Pedaor

165#’&&69'3? s 24s LESS lggigglz%gcseconds under | oad at 120C
ormed Wi thi

n the base filmis from15 g/10 nmn to
200 g/10 min. 8. The adhesive filmfor protection of

t he_sem.condyct or wafer acgcording t claim6, wherein
7. ¢ heThgadbepive ﬁ%gﬂwrpges@%og@ﬁ ﬁaptwﬂ%cﬁfgswfg? w%rmlg to
[ : i C.: Ul i
claff ! iy fnIh o 13030 bhéei A WS K30 BnE FEAFIaGr kAR
the residual stress of 0.5 % or less after 30 seconds under load at 120°C formed

within the base film is from 15 g/10 min to 200 g/10 min.
8. The adhesive film for protection of the semiconductor wafer according to

claim 6, wherein the base film comprises a supporting resin layer having a storage
elastic modulus in the range of from 1 x 107 Pa to 1 x 10" Pa at from 23°C to 200°C.
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