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Transl ati on of PCT/JP2006/ 302697 SEM CONDUCTOR WAFER
SURFACE PROTECTI NG SHEET AND SEM CONDUCTOR WAFER

PROTECTI NG METHOD USI NG SUCH PROTECTI I}sﬁnsjsg—[!ggngCT/JmOOﬁBO%g?r
TECHNI CAL FI ELD The present invention relates to

sem conduct or wafer surface protection sheet and a

nmet hod for protecting a sem conductor wafer using such

a protection sheet. More particularly, the invention
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during and after gri pei dfﬁﬁG rcuit-forned
surface of the sem conductor wa er nd can enhance the
productivity in processing a non-circuit-forned
surface of the sem conductor wafer. BACKGROUND ART

Processi ng a sem condyptpmNTrval sfreifps! udes a step of
adhering a sem conductor wafer surface protection
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wafer (hereinafter, a sem conductor wafer surface), a
and mapetbéd for pratsstingg snfcondattoe wiafer fusing®Bdch & prdi@stion Qheet. More
t he sem conductor wafer (hereinafter, a sem conductor
paiggplarlybthe linvsntiomuosdytes ta a ssmmmndtﬁctpewhﬁenglrfahe pattiedtian eheet and a
{”{jectl on sheet for the sem conductor wafer, a step
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L‘ intag c a step of die bonding for bonding
“S%I}ﬁ DARIGYGHAS f BRaee %Fenélﬁ@r&w@fézvaﬁ@a@ﬂﬂg ahﬁbaﬂqrr%mdmg the

oy BB e BRI 50 e
| | duct f f
B OO ARl it 2

adhesi ve | ayer on one surface of a resin filmis the
mai nstream and has been used in the production

process of sem condugiQrkWRARSH AFE Mai n
characteristics required for the sem conductor wafer
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stress (prevention of the breakage of a sem conduct or

wahaf ssrfpcel prategiomeshbe nb catitapitgoimel B@fidaes the semiconductor wafer

(hereinafter, a semiconductor wafer surface), a step of processing a non-circuit-formed
surface of the semiconductor wafer (hereinafter, a semiconductor wafer back surface), a
step of peeling the surface protection sheet for the semiconductor wafer, a step of dicing
for dividing and cutting the semiconductor wafer into chips, a step of die bonding for

bonding the divided semiconductor chip to a lead frame, then a step of molding for

sealing the semiconductor chip with a resin for protecting the outer portion, and the like.

As a conventional semiconductor wafer surface protection sheet, an adhesive film coated
with an adhesive layer on one surface of a resin film is the mainstream and has been used
in the production process of semiconductor wafers. The main characteristics required for
the semiconductor wafer protecting adhesive film include absorbing grinding stress

(prevention of the breakage of a semiconductor wafer) during mechanically grinding the




sem conduct or wafer back surface after attaching the
adhesive film being able to be peeled off with an
opti mum force (prevention of the breakage of the
ground sem conductor wafer), preventing froml eaving
transferred substance on the sem conductor wafer
surface after peeling the adhesive film and so forth.
Such a sem conductor wafer surface protecting
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while the adhesive is tightly adhered to the uneven
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semiconductor wafer surface since the semiconductor wafer is cured while the adhesive is

tightly adhered to the uneven surface.

On the other hand, with recent developments in high-density mounting
technology, production processing of a semiconductor wafer has also greatly changed.
Firstly, in order to realize high-functional and miniaturized devices with a high-density
mounting chip design, the multilayer mounting technology of semiconductor chips is

under development. With the multilayer mounting technology, the finished silicon




2 thickness after grinding is targeted at 100 (m or

| ess, with the nunber of |lam nated chips of 2 to 10

| ayers. Wth high-density nmounting design, a thick

portion which was not problematic in the past is now

considered to better be thinned as well. Specifically,

a sem conductor wafer with sol der bunps forned

thereon for connecting chips and a circuit substrate
| ectrode in a gpherical attern can be cited. -
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vesemuclondibottof00af @r600aaseevebs gHadIng piiceRinf is ifvelvEdng
sol der bunps, a problem occurs mheregy t he
sem cnweaeirom reedneyelisealen fone stmicohfetdronsfec atithadidey bumps
the formati on of sol der bunps. As a result, it has
forsardothsreanpasispaof finislingdke sibodropant $o kK@ (mbomiess with a grinding
advance prior to grinding the sem conductor wafer
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unevehnssscoiducerywhfeghsisfaep prdtdcfing enibesick sfilasabatodods not
attern, the uneven gap being nuch | arger than that of
suidsirntmt abondl theenheyenakss t oft thaasddes huaps grouhie vaseessidofat the

.20 (mto 200 (m Furthernore, _
circumierence of the solder bumps as a result of insufficient adhesion between the film

and the solder bumps. Accordingly, stress is unevenly distributed on the semiconductor
wafer surface during a grinding process, thereby causing breakage of the semiconductor
watfer. The solder bumps may be spherical or in a shape similar to a trapezoid, different
from device to device, and from design to design by manufacturer, but the semiconductor
wafers with solder bumps disposed thereon generally have unevenness of very high step
diﬁergnce disposed on a pattern, the uneven gap being much larger than that of
conventional semiconductor wafers having unevennéss 0f 20 (m to 200 (m. Furthermore,

in recent years, due to technical considerations, a technology called wafer-level package




in recent years, due to technical considerations, a
technol ogy call ed wafer-1|evel package 3 has cone into
wi de use to further reduce the nmounting size. This is
a process that includes, after the conpletion of
sem conduct or wafer processes (the front-end
processing), formng a netal film rewiring, formng a
netal post, sealing with a resin at a wafer state,
and then form ng sol der bunps. The size of the package
has comg dpiewidecushiguturthonggdyee theemountingnsicendThiptck poesess that
c@n(fl it s suggested that this ‘Egckage may becone a
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rotecti on sheet which can prevent the breakage of a

and a gold bump of 20 (m to 50 (m is formed on a semiconductor wafer for liquid crystal

driver or the like. Thus, there has been a need for a semiconductor wafer surface

protection sheet and a method for protecting the semiconductor wafer using such

protection sheet.

DISCLOSURE OF THE INVENTION
The present invention has been made in view of the above circumstances, and
provides a semiconductor wafer surface protection sheet and a method for protecting a
semiconductor wafer using the protection sheet which can prevent the breakage of a

semiconductor wafer even when the finished thickness of a silicon part is thinned by



sem conduct or wafer even when the finished thickness

of a silicon part is thinned by 4 grinding when

processi ng a sem conductor wafer having an uneven

surface with extrenely big step difference such as

sol der bunps. The present inventors have conducted an

extensive study and, as a result, have found that a

sem conduct or wafer surface protection sheet
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heating the resin layer (A). The resin |ayer (A
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A second aspect of the invention provides a method for protecting a
semiconductor wafer comprising a first step of adhering the semiconductor wafer surface
protection sheet of the first aspect to the surface of a semiconductor wafer while
pressurizing at a pressure range of 0.3 MPa to 0.5 MPa and at a temperature range of 40°C
to 70°C, a second step of grinding the semiconductor wafer back surface, and a third step
of processing the semiconductor wafer back surface after grinding.

A semiconductor wafer surface protection sheet of the present invention in
which an elastic modulus of the resin and, as needed, a density are controlled can be a

member suitable in a series of steps for protecting a semiconductor wafer having

extremely high unevenness so that the breakage of a semiconductor wafer, contamination



menber suitable in a series of steps for protecting a
sem conduct or wafer having extrenely high unevenness
so that the breakage of a sem conductor wafer,
contam nation 5 or the |like can be prevented.
Furthernore, according to the nmethod of the present
invention, even in a grinding step of a sem conduct or
waf er having extremely hi gh unevenness on the surface,
it Is possible to prevent the breakage of a

or ghedikesiraetrseveptstler in a series of the above steps.
BEST FOR CARRYI NG QUT THE | NVENTI ON The present
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Su%gastic nodul us at 25C, and G (60) represents a
torage el astic nodulus at 60C. Wen the storage

elastic nodulus is within the above range, it is
possible to obtain an effect of high adhesion to-the
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0.075 x 106 Pa to 0.5 X 106 Pa. The storage elastic
comprisgsuis leags qredyyer of presirelapdyl (A) fsatinfyidg Ohexrelafibndip 6HG7(60) / G
X 106 Pa and nore preferably from4. 5 x 106 Pa to
(2. 5 &1 rderes (BY) wpsisenis Agstarage siastic andvblus &23Caand G (60)
~ __storage eIastic_anylus ragge at the tine of L
repipsentSy stragneladicaredulyspt 0 st Phenstrtomee plastivenpdidusis within
| ayer can he controlled . by ati for exhibiting
thef g 9 GrePBam o dn e Eeafilah pahgsiaaie dicoHtssaness on
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aRLAH ?ng S8R &hab hesi o n be maintai ned during
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pr ef eriathoradd QRRBALICASTR (56 iSRRr&THI § ¢
preferably %r om 830 kg/SrTB (t%’HSgO ‘%’8[} ggmg}]d 5% 10°Pato 1.0x 10
Pajaad triogeibfdrablp fiohes.efs ¥ 167 me@bPXK@F B8 The storage elastic modulus
G’ (25) is preferably from 4.0 x 10° Pato 7.0 x 10° Pa and more preferably from 4. 5 x 10°
Pato 6.5 x 10° Pa. By designing a resin to have such a storage elastic modulus range, at
the time of attaching the sheet, an elastic modulus of the resin layer can be controlied by
heating for exhibiting Bingham fluid behavior and for enhancing adhesion on the uneven
wafer surface. Furthermore, after the sheet is attached, the shape of the resin layer is
maintained so that adhesion can be maintained during processing,
The density of the resin layer (A) is preferably from 800 kg/m’ to 890 kg/m’,
more preferably from 830 kg/m” to 890 kg/m’ and particularly preferably from 850 kg/m’
to 890 kg/m’. By virtue of the density within the above range, 1t is possible to exhibit

effects such that the elastic modulus can be controlled while heating for attaching the



to 890 kg/ n3. By virtue of the density within the
above range, it is possible to exhibit effects such
that the el astic nodulus can be controlled while
‘heating for attaching the 6 resin layer (A), and a
cohesive force of the resin [ayer can be controlled in
peeling off the sheet fromthe sem conductor wafer
(reduced resin residue on the sem conductor wafer

surface). The sheet according to the. present )
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of the sheet, the elastic nodular ratio G (60) / G
(25) When measerialefor gk $heet adcordingtd thezmesconinvbreion £ designed,
(25).is the storage elastic nodulus at a room
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sutfAeVeningss unsvdinesswERe0 (aUHhas the didstit Sddfiif %@tﬂ}ﬁ(ﬁbmﬁf (25)
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is bothendnit, itthe dhash év atiched sitd wapenmnidirngeat 400t €6 70°C and at a
copolynmer as a mai n conponent and an et hyl ene-a-olefin
prespporgngsof §ddvPat 0. T MIVERd (used)iitdtae besh fonadithaavdsy high adhesion
manuf actured by Mtsui Chem cals, Inc can be cited.
to the wafer could be obtained at a normal temperature, This is considered possible
because the deformation of the resin layer (A) due to heating and pressurizing effect can
- sufficiently follow the unevenness on the wafer surface. It is preferable that a resin
forming the resin layer (A) exhibiting the aforementioned characteristics contains an
~olefin copolymer as a main component and an ethylene-ci-olefin copolymer such as
TAFMER (registered trademark) manufactured by Mitsui Chemicals, Inc can be cited.
The olefin copolymer has a property that a corrosive ion or a metallic ion can hardly

entrain. Such ions can be a deterioration factor for the circuit on the semiconductor wafer

So, such a copolymer is suitable for the semiconductor wafer surface protection sheet of



The ol efin copolyner has a property that a corrosive
ion or a netallic ion can hardly entrain. Such ions
can be a deterioration factor for the circuit on the
sem conductor wafer. So, such a copolyner is suitable
for the sem conductor wafer surface protection sheet
of 7 the present invention because it is a materi al

vvi th I ess stresses on the environnment. Incidentally,
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copolymer as'a main component. The content thereof is usually from about 60 weight %
to 100 weight % and preferably from about 70 weight % to 100 weight %.

The resin forming the resin layer (A) can contain components such as a
thermoplastic elastomer, a co-oligomer of ethylene and a-olefin, a synthetic resin and the
like as a sub-component, in addition to the olefin copolymer in the ranges in which the
object of the present invention is not damaged. By these components, the softening
temperature at a temperature of from 40°C to 70° for attaching and the adhesive aptitude

at a temperature under the user’s environment can be adjusted. As the thermoplastic

elastomer, there can be exemplified, for example, a polystyrene elastomer, a polyolefin




object of the present invention is not damaged. By

t hese conponents, the softening tenperature at a

tenperature of from40C to 70 for attaching and the

adhesive aptitude at a tenperature under the user's

envi ronnment can be adjusted. As the thernoplastic

el astoner, there can be exenplified, for exanple, a

pol ystyrene el astoner, a polyolefin 8 elastoner, a

?I uret hane el astonmer, a polyester elastonmer and the
elffsi er, § Rolyurethang elastomer, a prlyrsterelpsiomsr 6vé therléke. In particular, in
f.l etxi.bi [ Uéhoh ag@.esi on . while i ntai ni.ng the noisture
ordes 1P diproysdbe GRSy pradhegion s mpiatasing gheomeisimss eontent and

: t | ast d | yol ef i
of | Gufafal 4T 8. RofGiBlF bosch anlisBEsnér sioth@en 2pht pelvoletin
RGB! | ALl Lo BB Soni, hlnd’ &% S9BSE ! SDple, o

stk BbgreRd-SytaReHBLE ydo?@ﬁgl_%ﬁl(gg%}le éln?tknoe lé-e&ﬁ@@r%}'bg&rlene-styrene

(SEBS), a styrene-ethy esstyre
bl YR&er (SEBS) a st L50Fv1eAE
copo yﬁg, (hydr 696%1123&%3?%%{}???& ezélgroe?le g%ktCR%OIY?lEre(SEPS)’
otksmnsyehe denanplbels w@holhrr, ShyRlrbfhlatéde pfRATER BkRbf and the like.
products such as product nane: JSR gl S (registered
Cancetie ereamig)lesnafithe $E§ irohll enyombSReieb pfodnets istéh 8 poa@d watne: JSR
name: KRATON D (registered trademark) manufactured by
SISKrepistereigrddemiariyd marufacheed b IfRCE etperation anplodsciafamSERS ATON
i ncl.ude_comerci al products such as product nane:
D degeistyyed (tradgmerior aanviagaesdabk) Shedln iagetwu e & . byFutthegr eyacrete
As the polyol efin el astoner,

Co., Ltd d the |iKke. a

eXgnpleR Q,fo%%rféi‘lug? cRMpRArGiadl Sroducts| Bick fopradvgt aame: SEPTON
highly crystallin ol ynmer  such _as pol ypropyl ene

(regisBind widelpasf e Tapred By K utare Snartd. 4388 Yher bl ock
exhi bjt] Ccrystallinj conpri Si a. saqf art _
XA SRR LA b Bl PO % S B oring

hi éfgtg'tﬁkglﬁliﬁxﬁx)égﬁﬁrg{g %s?po?ﬂgﬁ@??&géoﬂp?&eﬂgoe{ £k Dart and a monomer

copSMBeF BRYke Benibidhy ShdhESaamnitfecng rysk{ P M&P%aﬁ' 85K ve cited.
copol ymer, a pol ypropyl ene-pof yol €tin

Copoere exymplek | theebf Patas oRYy | kiR Qb@%n&@p@dhyléﬁé-bu@mm-oleﬁn

( thgﬂjl |)£<§. sluCodr;l;:r ete eggxpl es includé cormzrc al

crpstaliiue) sloslu copapnat @ oyildie-pdENAREN ok Tde b block
t rademar k? manuf act ur ed pigy JSR pCor por at ioon gjr??rtﬁh}gﬂene oe

copalymer, Fhelypropylengpoiyoledin (oirytysntinehgoBpasldng bickk copolymer
usual ly liquid at a normal tenperature. As a-olefin,

angd fher like; affonwreiexexappiesiiadudd opmmeenig) | peodwstobuhi assproduct name:

' t.o 20
D\%Xk?)% (Sreglstered trademark) manufactured by JSR Corporation and the like.

g
-

The co-oligomer of ethylene and a-olefin is usually liquid at a normal
temperature. As o-olefin, there can be exemplified, for example, a-olefins having 3 to 20
carbon atoms such as propylene, 1-butene, 1-pentene, 1-hexene, 1-octene, 1-decene,
I-dodecene, 1-tetradecene, 1-hexadecene, 1-octadecene, 4-methyl-1-pentene and the like.
Among these, preferable is «-olefin having 3 to 14 carbon atoms. Concrete examples
thereof include commercial products such as product ﬁame: LUCANT (registered

trademark), Hi-wax (registered tradefnark) and EXCEREX (registered trademark),



carbon atons such as propyl ene, 1-butene, 1-pentene,

1- hexene, 1-octene, 1-decene, 1-dodecene,

1-tetradecene, 1-hexadecene, 1-octadecene,

4- et hyl - 1-pentene and the |Iike. Anong these,

preferable is a-olefin having 3 to 14 carbon atons.

Concrete exanples thereof include conmercial products

such as product name: LUCANT (registered trademark),

Hi - wax eqQi stered trademark) and EXCEREX (regi stered
mi“?‘%@fé‘l‘?ﬁ&ﬁ?)’%‘{‘t%‘l ﬁ‘@fcéﬁstUFed by Mtsw Chenical's, Inc.

o B 1 SRR St b By o b By Aot
opRRFRRLRIRY offiofickl) 13 BoRyRRA t“&’ﬁte Siisie gfgHes nclude a low

B e
a-bREhadiid 3%%' ot MEAT MR 0ol LR LA FRTALNO e

resin | ayer used 1 n 'the present 1 nven

cont aM&aﬁnvMi’é |t1@é st foRfik the/ Fe§1nVYQ§zé}r{A2 iSeddinthé a*]e!sé/rﬁ invention

added to this kind of reSinin th nges in

mayhainsdih @rnviafitiycs addgeawhRASYe géﬂéﬁﬂly%de&%ﬂnﬁﬁﬁh 'OF esin in the
properties, non-contanination with respect to

rangesi porvchict arhamafesistiar eudhotas i eRai adlitsioAs dafie peelmg properties,
additive, there can be exenplified, for exanple,
nonacpn@nynaﬁonwrvtth agspettap the gchmcamhmtd!rewh&r are not 1mpa1red As the
antioxi dants, heat-resistant stabilizers, |ubricants,
addigive.dhe§Gan b6 ﬁﬁ@ﬂplafénde&rmmmawanqy oéghmvsalamght hissorbents,
preferably used for the resin

It
anP%’ygfi‘m%Ai{)eaf F—‘tSlSFaélf é‘:aé‘glé?r&b]“éﬂc%fﬁ%tsoﬁﬁ@ﬂg ypents, sadbesiee irepprting
wef0° i e BB T8 1 a0 3E miste nél's?ﬂﬁ{rﬁlge rtggﬁq BEie iy preferable
|
e KRl P TR P RE bl o Bttt G 55 o o
exﬁ@gaﬁlnhnbﬁ&me@%hﬁg?ﬁﬁé& gyTpai r absorption of

sol der bunps or are preferably used in

conbi wakh @ refid 'Iéylaﬁ A) iVRB8e Bf‘fgvcf‘&elﬁ rell a?? %sﬁjlagg}@gz& having

t acki ness betmeen dyers nee ntr

anehisfic aBdulnt eid AdLcIEiWAEEHh M Bot'iRDhi? abﬁ%ﬁt‘io% ((f@)ldglebum s or the
peel ed away. The thickness of the resin |ayer (A I?

like bsqrtferah hy( et & torghindtiogh Fattke, wiéd fheckat ﬁe@leﬁﬁd’aja Rackiness
- the sem conductor wafer surface depends nostly on the
betgregp layers needs to be controlled lest that an interface between the resin layers (A) be
peeled away.
" The thickness of the resin layer (A) for absorbing (adhering) high step
- difference formed on the semiconductor wafer surface depends mostly on the -step
difference such as solder bumps formed on the semiconductor wafer surface. The.
thickness of the resin layer (A) is preferably not smaller than the step difference formed
on the semiconductor wafer surface. For example, in case the step difference has a
thickness of 100 (m, the thickness of the resin layer (A) should not be less than 100 (m.
When the step difference is 200 (m, the thickness of the resin layer (A) should not less

than 200 (m. However, adhesion to the semiconductor wafer having high step difference
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di fference such as sol der bunps fornmed on the

sem conduct or wafer surface. The thickness of the
resin layer (A) is preferably not snmaller than the
step difference forned on the sem conductor wafer
surface. For exanple, in case the step difference has
a thickness of 100 (m the thickness of the resin

| ayer (A) should not be less than 100 (m Wen the

: iff ' h hi ck f th [
s 3%3& 9"6' &y%ﬁ 5ot e the ¢ep dﬁﬁ?ﬁez&cf%sfqléx@:;@gg formed on the
- _adhesi gn tofthe em.c n(ilucﬁ)or waf er hav'l ng high step
sl CPRAY Rt ate] (UFidce, RRAISP PR(PE HERSIObPRBIeTPgrepRe So, the

. S Ai h I b f h .
0 B SPGB B TR S gy

deflgﬁ‘&ﬁmm thereof. So, the thickness of the resin
yer (A) suitable for the sem conductor wafer needs
to beasiuhd BRLYSInARTHALthe ASint € siid L B8 i
resin |ayer (A)l, t here cgnl%glg feageélﬁgpf Fllgéé%%‘i g% rg}(&%phﬁgd’ for
ex@plaPh @olydlap@l ipdred bblyka¥elhyerolP | Masite of! 1
l am na?e ygf a p%} yo:pe%’i n | a§er and a pc?l ??sbﬁé)réﬁna%g?r, and a
pobmestet buget, iakie thevtike hwitialn che bp'pReRrlyyudées edcAemeridi the pk&uction
the production process of the sem conductor wafer.
praagss efxdepbmiconductaseafef. Bot exdnnat, enteppeofmigniaite type made of
ol yester |ayer and polyolefin layer, in a grinding
pO&esfébl@wrrﬂgd oblyokefindasrerr, o adwioding predessing of the senivenyduosor wafer,
concerns such that the sem conductor wafer m ght be
theje, sy Pegercerss sheh thattheasmigondpgtor aafer might be watred due to the
sen onduTtor &ﬁter itself or shrinkage of t

h
defggF Of GEEIIELY o the SHBICCRMNREr WAet HBelf pighrinbage B the polyimide
s PGB e i B PR palench pRivest A Uacksthte anrigudity of

i gt ' dyct or fer can.be reduced. As
olfRB08e B S GPBLHE' Mo Do ol i B SRPEERTct o water
carPBd ¥aLkay ene, an ethylene-vinyl acetate copolyner, an

et hyl ene-al kyl acrylate copol yner (an al kyl group
havi ngs Jthé Obdte CANROPrALQABR) ard I NER- N gjfo'iyréthylene, an
copol ynmer, a propyl ene-U. -ol efi'n "~ copol yner,
ethpleng i ubane @pelyinte ahidgledicpolcyR st %bp(ﬂﬁﬁ?@r alkyl group
pol yet hyl enet erepht hal ate, pol yet hyl enenapht hal ate
hadngl 1t be 4| ¢dceon Slonsg drhethytenbiogulefihi @pobimdrhe fraggedd-diblefin
: and its thickness depend on the
copolymer, a polypropylene and the like, and polyester such as polyethyleneterephthalate

polyethylenenaphthalate and the like.

Since the configuration of the base film and its thickness depend on the
production process of the semiconductor wafer in many cases, the base film needs to be
designed in consideration of a method for protecting a semiconductor wafer. For example,
to configure the protection sheet, there are four patterns inchjding 1) polyolefin layer /
resin layer (A), 2) polyeé;ter layer / resin layer (A), 3) polyester layer / polyolefin layer /
resin layer (A) and 4) polyolefin layer / polyester layer / resin layer (A). When a grinding

process of the semiconductor wafer back surface in the second step is considered to be

introduced into a grinding machine, the thickness of the sheets described in items 1) to 4)
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producti on process of the sem conductor wafer in many
cases, the base filmneeds to be designed in

consi deration of a nethod for protecting a

sem conductor wafer. For exanple, to configure the
protection sheet, there are four patterns including 1)
pol yolefin layer / resin layer (A), 2) polyester

| ayer / resin layer (A), 3) polyester |ayer /

. pol.yolefin |layer / resin |ayer (A) and 4) polyol efin
is PRI gD i fan 1400) i ind B prEARIABTY Rorhorpean 200 (. Tn the
gl n .ocess of.the seniconducto fer back
mllod JoeBror iR TS sfisoufisih wEBb S dhe $hicp e hickness of the
j E Nt O rindi chi ne, .t thi ckness o .
pofEESREER: 500 Ppdh 1 PP R Bty o DG 0’0 m i
; : : nd more preferabl
CORHLREAD of R Wolfgif) e KR BRI feBrRifhiinte water
isT@nd s i t : i ok :
coPRSRETH GG pelF(6e 4313 o BB SR GHIFRS reim
layepr(@.) prEfeethidkhysst ¢fOfik $lsom P 1adB0is( i Mo Gﬂr{é'@@r@ bR more
of the workability in'the procéess for producing the
preferabboficlu SOEMm weoer(m. conpri si ng attachi ng and peel i ng
of the sheet w thout damagi ng adhesion of the resin
| ayer Whai an Fickingiprodesessngéhentiealpol o liké,ion alhayteresiktant process
. from10 (mto 400 (mand nore preferably from30 (m
is egplaged (mithe veeond and shicchiteps, ps teapsimusi stgectefigaztionothe sheet
tﬁe li ke, or a heat-resistant process is enployed in
coppgnraaibindtentsoliand g hayiap @ poliesten &l parhimaterd shée butermost layer
configuration in itens 2)

hagﬂ??gft%f?&{?g{ﬁ@i Se'SEttf’Bng?giﬁt@t FeSIYIRACE ahpistraddeat its

ot Sy PR LB SRt ESGT S S
L OO AL A i, e
a ﬁggg ?Ttg ig’F legéi’ifnlkrkgcte %gtgv}cr;f%n%i.bgﬁ’éﬁ;gﬁr %ﬁfﬂ?rggeﬁpf;a%% @gdteclftl%g] sheet to the

selBRBhGAACIUGERE JRMEE pPefefaBRL v e odsiOhyeP ?g? hﬁefﬁigée ELI@erl]ting and

sem conduct or wafer surface preferably via

prasayéting, Ahd Whickendhgtap iofl griadidg (RE 8&BbAFICRE waBHbak surface and
second step of grinding the sem conductor wafer back

subseficatly @myingsosagetelnng \proass yindg mlishiad ped@li K¢ removing a
process and a polishing process for renoving a

dagagsslglasien ggnsratefbhgreagantling paoagsiimglonghe senesadungorowater back
t he sem conductor wafer back surface w thout peeling

surfaggs veithouh peelivg dhe surfasg proteetingriilseiprsaeence.cand thérea tidrd step of

third step of . . :
carrying out metal sputtering and plating treatment or other heating treatment, The step

thereafter is not particularly restricted. But, a further example include a method for
producing the semiconductor wafer comprising a step of peeling the semiconductor wafer
surface protection sheet, a step of dicing for dividing and cutting the semiconductor wafer,
- astep of molding for sealing the semiconductor chip with a resin for protecting the outer
portion, and the like in sequence.

In consideration of adhesion of the resin layer (A) to the semiconductor wafer

surface having high step difference in attaching of the first step, as the temperature and
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carrying out netal sputtering and plating treatnent or

ot her heating treatnent. The step thereafter is not

particularly restricted. But, a further exanple

i nclude a nmethod for producing the sem conduct or

waf er conprising a step of peeling the sem conductor

waf er surface protection sheet, a step of dicing for
~dividing and cutting the sem conductor wafer, a step

of nol di.n seal i ng the seni conductor ch

Pf?sé%ﬁeﬁopwlgia; gﬁ%mpﬁgatw@és BLRf@Rbly 3b the @Rge aﬁﬂgﬁmét F(?%eand the
R e SRR B SR BT ERAET B o o
m%&@%ﬁdﬁéﬁgt éﬁgf%c?%%glﬁ%&@é}egﬁgé}%g I(g t@&ﬂ%m%%%ﬁ;tg}.sff&esin layer
PSSyl SLET 1500 06y APHE P 05 0506 i

- m&uiisVRa66 T Qnd @P?ZSQT@ the! ftoaPE SRR Lo My QF Zsf@ki%en the

good use of charactéeristics of the resin layer (A
terhP@atiPisTAONmAB ehdrLS09T, HRY elastid AbdMES of AR FeSinaAbi QN iP high
o o) TG RGNS (e Blastic MOdiAR of e feSin Ty 0)'iP high,

- witont exdebigh@atdapabilidul stssoindSep diftbréacethae hsy b&Baused some

storage el astic nodulus at 25C. Wen the tenperature

defestsriotthevsens corictot @@ ert dueh ab asids i soakibases oMeah@hil€Silien the
| ayer (A) is high, wthout exhibiting a capability

terpparatifssis npt ey thee pOWl, thiceelasiicanoduher o tenesindayam (AR thay become
some defects in the sem conductor wafer such as voids

exfremely dew s thak theggampmyprisecongarregardingtpaptpesion afithe fesinrayer (A),
| ess than .Z0C. e el astic npdulus of the resin |ayer

. C
thigleessagn-yd FPé‘fY_t Xhs el §F thoolflees Vhemnthe prrspure gyotanars ghan 0.3
M R TR B APTbsP Ty 9P SOt e B Gy e el s no
' han O, MP .
A3 S0 SEE PSR A s
noli@lFolnliey BE GRS Whéet! & AL Iikd e?&tch@%gi. é'[:]’n l'ng/}ren}lﬁg%h?&ﬂl%tion is

ari se regarding protrusion o

préfériablyReRsted idM1 R téRpdFiYe Bfigd HFU0SO8ET0RF add B gtéﬁsxre range of

Accordi ngly, an optinmum conbination is prefer

0.3s BiPacioed]s INIPat &R ding 1o eh@ thiElgeER B0 fhe Oesift A4y dr QAT Ofhcadhdpe and
the pressure range of 0.3 MPa to 0.5 MPa according to

plactreenthifckapediffemhcd be thesinicdmiyietor (Afer dfhke siHapeeanthe sheet is
pl acement of step difference on the sem conductor
attgghedrorghe fike Forexanide,demperaghieend pessuat tamtieehs ard5ede 0.35
i ke, For exanple ter(riper ature and pressure conditions
€

MR orfPC// Ot W#Pa can be cit

As a method for removing a damaged layer and grinding in the second step,
there can be exemplified, for example, a wet etching method using a mixed acid or the
like, a plasma etching method, a polishing method or the like. Such methods can be used
only for a mechanical grinding mainly by a grindstone in the second step. However,
when the semiconductor wafer is further thinned or strength of the chip is desired to be
~maintained, a step of removing a damaged layer generated on the wafer back surface due
to etching or polishing is preferably used in combination thereof.

Then, a step of processing the back surface of the semiconductor wafer (third
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MPa or 50C/ 0.4 MPa can be cited. As a nethod for
renovi ng a damaged | ayer and grinding in the second
step, there can be exenplified, for exanple, a wet
etching nethod using a m xed acid or the Ilike, a

pl asma et ching nmethod, a polishing nmethod.or the |ike.
Such net hods can be used only for a nechanica
grinding mainly by a grindstone in the second step.

s RGP Gt BERaTgEHNaRe (8 St PhSAqESEEhe prstesding film, a step
d d |
o e BB ST o i o
d t her
LR LY AR (0] 0. BSf S tn 1o
e tﬁ@@%%ﬁﬁuét‘l‘.ﬁrf %ﬁg 'bgélf rfata 1?%%? Tt L1']1o¥vsme: ?%rgs Then, the

processing in ep, pee

seRIn8EbN Grafdr | s faée ?lto%&tloﬁ’fshg’ét q¢ %%élb@ Qm}éﬂ d qfurl!ﬂEﬂﬁer Yafter the

conditions for sputtering a netal onto t

protecticacaeatfis pbeled 504y, GoMeieat ﬁfch%%fer%ashxﬂgeﬁﬁénﬁgwﬁﬁﬁlg or the
sem conductor wafer in a plating solutionfor plating

like heappdiei cotidusatface ofahesenbiasidusior age as sequarefli ed out in
sonme cases. Then, the sem conductor wafer surface
prot ect i on Tidetkicss pitbt sshiavaductdrwafdrdefone procadsingfis properly
the, protection sheet is peeled away, treatnent such
detaegmwggl éﬂepqmigrg g thepdiametar, whestyipa gr dhe lilteeof the kemicenductor wafer,

3 i.e ?Fsurface of the semn conductor wafer as
an éﬁf‘uﬂ? S‘Tﬁfgt HeBRGaducter welss adienprasawsing be bagl eutrface of the
bef or e det ermi ned dependi ng

sefjeonduc é“%e\fr pr 1spﬁ(83eflyfgg{eg\gg{eﬁ dependmgan thesize otp a obtalned chlp, the

e tQ fer and the thickness of the
ty‘geeérgt@%%g&? orth er after processi ng t he back surface

f rl
_ ((:i)e pte 2@} n(g&?an fo@@égtg%n esémbct%ngﬁ ﬁﬁéb aﬁcré g]rci%vglgn Sheet to
thd §iRfacé 6EtHelseRficdnlfctbt K8fer & n@ﬁﬂg bhBR Y lﬁf"‘é Eé\ﬁ?é @&ommated

t he sem conductor wafer surface protecti

as b @utBinafi@ G¢hefing iR hBR TLAPASHE b b1 \MBIRE sbRicRMRA} Water surface
conducted by a device denom nated as an automatic

pratedioni shgetrEodEh 6 HAYTPE infdn0@lRopéthied ShaPR6E cases. Examples of the
sem conduct or wafer surface protection sheet, though

aufomatiayadheringamachihy imheteatiodeli ATSHITB0CRSAEM- EmrmlldeBE@M-loo
the automatic adhering nmachine include Mde

manyfactoegbiy Taren (3gp.aMbJdEEANDA Garies manufactured by Nitto Seiki Co.,

Ltd. and the like.

As a method of mechanically grinding the back surface of the semiconductor
water, known grinding methods such as a through-feed method, an in-feed method and
the like are employed. In any of these methods, the back surface grinding is usuallyl
conducted while cooling the semiconductor wafer and the grindstone by feeding water

thereto.

EXAMPLES

The present invention is now more specifically illustrated below with reference
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manuf actured by Takatori Corp., Mdel: 8500 series
manuf actured by Nitto Seiki Co., Ltd. and the I|ike.
As a method of nechanically grinding the back surface
of the sem conductor wafer, known grindi ng nmethods
such as a through-feed nethod, an in-feed nmethod and
the like are enployed. In any of these nethods, the
back surface grinding is usually conducted while

to ﬁ:‘é{%laipﬂ% wﬁ%%?géﬁgﬂlg%lrgoonmr' ?Na@ﬂjt Eltgg%gd?.pé ?l}eﬂs% Eéiz‘(g]gl;feg.n eMggnwhile,
valiV el Resh bt R Bt arE Mepdsed bt o ipE e,

[ t WiJn | es. Meanwhil e, [

or opr AYeBuifent S VURRE PRAAINCS ot e moasar ed by ¢he

f ol | qui nEreABELACR -ofétorég‘ﬁig&t;&;ﬁg{julﬁé gvarious

Properties 1-1. Measur orage El astic Mdul us

G Asahmie f$ﬂhed§ﬁﬁ§é‘5iv§§%oéa§,’tic&g%kfﬁ ty I%Hfixx rcr)?n Ql?f(gstﬁ% fim and a

radi us of about 8 mm and a thicknesS o

thipkrea oL d mvh i) pRephiRE vt O FERM Braid L2 kdin BYST(AVAA strage elastic
storage elastic nodulus G is nmeasured at from 25C7to

m@ins(@tis wiehsined @rfipei 2510 © 909 (APABIUE BMREat@E thehasuidnent of

- nmodulus of a resin layer becones inpossible) using a

elagiye aridolugi efcoedsinstayei bacomes dmpoisitde)desing e dyMveir) viscoelasticity
RMS- 800, manufactured by Rheonetrics Inc.). A

mepaing aleuive (MedelenRYIS-800. Mepufietired viar Rigeniesidsr dm.). A
0.196t§d§96 1-2. Density (kg/nB) The density is

MEAPHEHFH ISy eRDcd | dimerd diveanpags TMromads 5 to 3%. 3,

Br ea of . Semi cenduct or Wafers (Nunber of Sheets)
et Sy e

Wth “sheets of sem conductor wafers with
201154 BRS39S RSB SH
L chressedlggor bk SEOCRTSiEh CRRETUGRATT, g
an  ontt fedhrdMoCs SRGAPSF semiconductor wafers with solder bumps having a
radius of 250 (m formed thereon, the wafer back surface is ground to a thickness of a
silicon part of 300 (m and then observed to check errors such as dimple or crack using an
optical microscope.
2. Examples
2-1. Example 1
An ethylene - a-olefin copolymer (TAFMER (registered trademark), a product
of Mitsui Chemicals, Inc.) having an elastic modulus at 25°C, G’ (25), of 5.15x 10°Pa, an
elastic modulus at 60°C, G’ (60), of 1.4 x 10° Pa, G’(60)/ G’ (25) = 0.027 and a density of
810 kg/m’ was used as a resin of a resin layer (A). The ethylene - a-olefin copolymer
was subjected to film-making processing at a thickness of 350 (m on the surface of the
polyolefin layer side of a laminated base film made of a polyester layer (TEFLEX,
thickness: 50 (m, a product of Teijin Dupont Films Ltd.) and a polyolefin layer (EVA,

thickness: 120 (m, a product of Dupont-Mitsui Polychemicals Co., Ltd.) different from
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2. Exanples 2-1. Exanple 1 An ethylene - a-olefin
copol ynmer (TAFMER (registered trademark), a product
of Mtsui Chemicals, Inc.) having an el astic nodul us
at 25C, G (25), of 5.15 x 106 Pa, an elastic nodul us
at 60C, G (60), of 1.4 x 105 Pa, G (60) / G (25 =
0. 027 and a density of 810 kg/nB was used as a resin
of a resin layer (A). The ethylene - a-olefin

was subjected to fil mmaking processing a

thgpﬁgﬁ’!l Y481 I progar a(§FmeTPrdneos wites swfase profection sheet. Then, the
B el o S S5 e
- wi a&gdré‘fhé@k i{aﬁhﬁ ﬁa@g o%fg 6m2}5 EQ%B%IB%%F es%?ayer (R under
rPg&Qtﬂ € Mdtéﬁé’ésFF ‘Uo}ﬂ&%%ﬂ {5?60‘7"0%& 0, J‘I{/&a %It o‘%{ef{ﬁ% ngg ma?erlal was

ere ayer o) prepare
grvldeb a SMELRECoMNOLIRESH PiH SRR (m otte&ﬁ) stheet was peeled away
senm conduct or wafer surface protectlon shee

at 26t@ah¢thd entibendRRHr GRTEUGHO bbWRT&RI to ekl badla F darfER3ch as

having a radius of 250 (m forned thereon via e resin

crichye din{p usinglat opticahipiiedcope BHedted¥lie HRvsdT afONPittdt QI8 Table 1.
of 60C and 0.4 MPa, and the resulting material was

In deldlandadhesian b thekuegswas ddtérenisdd accepratip@ivhe®fio 36ids (vate formed
The protection sheet was peeled anay at 25C and the

at ﬁ’@rﬁlr@bﬁﬁﬂmﬁc@ rofwhgf bympiat theltines elbattacbingh &ladbbitity was determined

§$ rapce_such as__crack or dinple using an optica
acGRPEOSWBHR T TYHd otab dhjckgessnariatipn)ansid¢ theuwatenefer grimding is not
n. Table 1, adhesion on the bu

mo&%?@?‘r%%r@d while gpacegpiab AL\ & meredbane2d Ghmod  at

- the 91' reﬂce of the bunp at the tine of
attachi ?1%‘ dability was determ ned acceptable

when ATTV y(lg- t _OTgﬁn %%'b mée{a(rl‘ﬁg’h)&gtg)(r(eﬁﬂsfc’%ﬂe ﬁr%J]ema\f% a product

after grin IS no

of Nﬂ@ﬁ?@lﬁ&lﬁ@i@ Iﬁ@fﬁ'av_r@/?ﬂ éamrn??cfuﬂg%t %&%’&%@E@)Tof 5 anés a, an

2 An et hylene - a- I n copol yner egr stere

elabti@OIROK It SRCPGOMIGLof 00f8 M bl Cﬂé@)ﬁ @agﬁ) —l(ﬂ%}?:) 5a61d a density

having an el astic nodul us at 25C, (25

of 38BkPm’ vas useel B3itresin 6OF wsitslapdr (AQC.ThS etHyBRk - Qb1efn %g%diymer
106 Pa, G (60) / G (25) = 0.033 and a density

wak gllib]@ctwdis) filsethatingaproesssing af aahitkasiss) of 3§ (m (A)the Ilh'ﬁace of the
et hyl ene - ix-olefin copol yner
polyoletin layer side of a laminated base film made of a polyester layer (TEFLEX,
thickness: 50 pm, a product of Teijin Dupont Films Ltd.) and a polyolefin layer (EVA,
thickness: 120 pm, a product of Dupont-Mitsui Polychemicals Co., Ltd.) different from
 the resin layer (A) to prepare a semiconductor wafer surface protection sheet. Then, the
semiconductor wafer surface protection sheet was attached to the semiconductor wafer
with solder bumps having a radius of 250 (m formed thereon via the resin layer (A) under
temperature and pressure conditions of 60°C and 0.4 MPa, and the resulting material was
ground to a thickness of the silicon part of 300 (m. The protection sheet was peeled away

at 25°C and the semiconductor wafer was observed to check bad appearance such as

crack or dimple using an optical microscope. The results thereof are illustrated in Table 1.
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was subjected to fil mmaking processing at a thickness
of 350 (mon the surface of the polyolefin |ayer side
of a |am nated base fil mnade of a polyester |ayer
(TEFLEX, thickness: 50 gm a product of Teijin Dupont
Films Ltd.) and a polyolefin |ayer (EVA, thickness:
120 gm a product of Dupont-Mtsui Polychem cals Co.,
Ltd.) different from the resin layer (A to prepare a
sem gopduct or fer surface protection sheet. Then,

t he %:gnﬁ H@g¢or waf er surface protection sheet was
attac

h f b
nav g B 063 S8R Heo TATMER drnctod Srofankh dt product

AP RS zcemg@uﬂqut§3§<:amzm“%o Paun
AR e, YREHSol 18090%hh ! 'ﬁg&b)%{ (28t 0 bifla density

The protection eet” was peeled”

 of 880 kEMIARGEHRE] Wed REin¥ES o8R8 B g?ﬁ@p)[ oLl expea on-o%eﬁn gopolymer

appear ance such as crack or g an o

wagl stbjested pe filhhealies prdcessitdesteoh h&ssidel3
Tabljg 1. 116 2- %lﬂiganpsseﬂggj eth ysgneg-ﬁt(gla%r?gl siirface of the

pob@bdiny fager §idAFRNERI(iaged thase d i ragRnef k)polvsit qgu:e YTEFLEX,
of Mtsui Chemcals, Inc.) having an elastic no

thigknea§ G0 @, (2poducif of'sreaﬁl Pup6i Rans Bt.) aidaspblgvomﬁduhm (EVA,

~ _at 60C,__ G (60), of 0.16 x 106 Pa, G (60) / G (25) =
thigkusss 129 adesdvat pf DapogEbliteg/ Py dmmicetoad.td) different from
of a reS|n | ayer (A). The ethylene - a-olefin

the-r5818) lyRe (A) %Eregérsjaes@mwnﬂwm Wakenakfasg ppotedivsshedy. dhen, the

on the surface of the

Se%ﬁ%&é&e‘?{aﬁeaﬁ»ﬁa@ip&%te@rona%ewaﬁaet@& hehisuthe semicpadestor wafer
Wl%‘ 5%&1 ?‘S“]ﬁ? *fﬂléva“ﬁY ﬂ&r&&h%ﬁfpt g sfe%&laééepr&ﬁlyéw&f (49 under
*e‘%ﬁ&%ﬁ?ﬁ%é%“{“%oﬁmﬁé%s & QC%@F P%B?f%.oa G et el s
gr&ﬁﬁ t6 & HifkrleBY Sif thé ﬁllcé]rg%ét?{ @hgm‘?‘tﬂﬁ@ T GRaMCHOL &m% &lled away

surface pr ot ection s sem COI’] u

at P and thd aedcHidRCRs a8 #he @E)se}“@c% Bt éh%ﬁ 894 td e such as
sem conductor wafer wth sol der bunps aV|ng 3

craok oR8ithplemding aecbtichbhRedscupa THeGeduRS tHerd AURS 1111(1ﬁ1)até<'1r1i=1i %ble 1.
~tenperature and pressure conditions of 40C .

MPa, 2ehdExaneple ésul ting material was ground to a
t hi ckness of the silicon part of 300 (m The
pr ot détdtidernsheatolsfirscqpobinest (AMVEMER (regBEranuaddnerk), a product
sem conduct or. waf er was observed to check bad
of Mutsui{-hesugals, Jag) having an elastic modulus at 25°C, G° (25), of 5.45 x 10° Pa, an

elastic modulus at 60°C, G’ (60), of 0.16 x 10° Pa, G’(60) / G* (25) = 0.029 and a density
of 860 kg/m’ was used as a resin of a resin layer (A). The ethylene - a-olefin copolymer
was subjected to film-making processing at a thickness of 350 um on the surface of the
polyolefin layer side of a laminated base film made of a polyester layer (TEFLEX,
thickness: 50 (m, a product of Teijin Dupont Films L.td.) and a polyolefin layer (EVA,
thickness: 120 (m, a product of Dupont-Mitsui Polychemicals Co., Ltd.) different from a
plastic resin layer to prepare a semiconductor wafer surface protéction sheet. Then, the

semiconductor wafer surface protection sheet was attached to the semiconductor wafer
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crack or dinple using an optical mcroscope. The
results thereof are illustrated in Table 1. 2-4.
Exanple 4 An ethylene - a-olefin copol yner (TAFMER
(registered trademark), a product of Mtsu

Chem cals, Inc.) having an el astic nodulus at 25C, G
(25), of 5.45 x 106 Pa, an elastic nodulus at 60C, G
(60), of 0.16 x 106 Pa, G (60) / G (25) = 0.029 and a

densi t of 860 kg/nB was used as a resin of a resin
W‘?%Vi?‘ef RJIPS TRYNG kg 2504 mofoenedithersgn viathe resindayer (A) under

M T T A v
eGP e sbie Bk BRE By Rp G SEheotseenErirasnseleg avay
isb | EV, i ck ;
o LA YLD T LK RS8R o
cradkr Hidhik Eﬁ’ihg Bk of)t‘ic]%mn?cro@]pgét The feSiitsMndrBYS) e ilﬁ_stpz{f,%gﬁrﬁble 1.

a sem conductor Wwafer surface protection's
t he nge_nEg@ﬂlgiggtor waf er surface protection sheet was
attached to the sem conductor wafer 17 with sol der

bunpsrhetitylege a or¢letfin aomy@éqmmmﬁ%i&a@a Bafen¥drB), bNfoduct
resin layer (A) under tenperature and pressure

of bitsdi Chemisalsf Ing) BavdnglaDel3stiRaod dindat RHEC F@K2b); b035 x 10° Pa, an
material was ground to a thickness of the silicon

- elaste modnlus @O, GTEE0)poith. 51 & i16TPs B EA0)WEE (IHel ®0oSmRlya density

at 25C.and the sem conductor wafer was observed to _

- of $HR kg/np s aysprbas anesia of acesimbayeiAge KTTerethiilens -ex-uksfingopolymer

opt oscqpe. The results thereof are

waRT b Ried Bl eRaR Brofessing & a (kg &1 8 S et i swdice of the
pofjpltf e POt G vttt B R Rade Rainoyesir dves (FEFLEX,
iRy U0 @b £ ofeple BRbor By g w4 epelgfin e (Eva,
iEkeg 120 (i S HGBAE of LOBDR I R AT Eo o BB rom

theCRBIAI PR A) Vl%?regé%@ja%&%na&tf)ﬂ M@eﬂ%ﬁr&? ptpcﬁg&i%ﬁsshé& Fhen, the

-a thickness 50 (mon the surface o

serpebyidicedr WaflByi@facs ipi@eQfonashbayAeiBEhBREHE sk BRARL O wafer
a pol yester layer (TEFLEX, thickness: 50 (m a

withrsotilec buinps Haiing aradine @i 56-{th #ernidddhdredineia shedebis ¢lyf {A) under
| ayer (EVA, thickness: 120 (m a product of
tenmrapanre. aud psessuesbyditions afH08C @od 0.4 MR ) and ithd @sdihg fuatal was
ground to a thickness of the silicon part of 300 (m. The protection sheet was peeled away
at 25°C and the semiconductor wafer was observed to check bad appearance such as
crack or dimple using an optical microscope. The results thereof are illustrated in Table 1.
2-6. Example 6
An ethylene - a-olefin copolymer (TAFMER (registered trademark), a product
of Mitsui Chemicals, Inc.) having an elastic modulus at 25°C, G’ (25), of 5.05 x 10° Pa, an
elastic modulus at 60°C, G* (60), of 0.22 x 10° Pa, G*(60) / G’ (25) = 0.044 and a density

of 790 kg/m’ was used as a resin of a resin layer (A). The ethylene - a-olefin copolymer

was subjected to film-making processing at a thickness of 350 (m on the surface of the
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the resin layer (A) to prepare a sem conductor wafer
surface protection sheet. Then, the sem conductor
waf er surface protection sheet was attached to the

sem conductor wafer wth solder bunps having a radius
of 250 (mforned thereon via the resin |ayer (A) under
tenperature and pressure conditions of 60C and 0.4
MPa, and the resulting material was ground to a

PO&O&%@:%&?@%&? Remied B¢ iy madh o ég](poggtqr Haver (TEFLEX,
SN M S LT, Wi o
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THRh, 2B sdhitaiuctdf v@féﬁ sﬁirf&&6 o S’tect@?l( 6@8%:&55\5&9 g@%ﬁ’lleﬁlsto the

at’ 60C. G (60) of 0.22°% 106
sefti ddhduaBtvdeORIB bélder Bimps v g/ FRANeSE 25‘@?91 f%ﬁn@d {1820 via the

of a resin layer (A). The ethylene - a-

resio pryley (Fer undeasnpehinee taad pkasire |cﬁhd1ﬁ8ﬂsﬁﬂ 6!0"’@ %ﬁ& 9I49Pat and the
a thickness of 350 (mon the surface of the 18

reqpdfingohatkiial wasyaroursiitde thitkeesk afiiheatliedn bas ef 300 (. NBhkeprofection
a polyester |ayer (TEFLEX, thickness: 50 (m a

shest ovg Peeled away pt 26° rthe Férhigenduicthr \waderdvas qbeéryed &f theck bad
| ayer (EVA, thi ckness: 120 (m_ a product of

apmm Sugh wraqkd}rﬁémgm L@g;gsar(m)tlcalml@rgscm i Tl results thereof are

i onpositions fromthe resin to prepare a
ilt Eﬁig 3@@F3r waf er surface protection sheet. Then,

t he §ep1 qu or wafer surface protection sheet was
attache %6"3?1 sem conductor waf er with sol der bunps

e a5 R RO B R,
of 8andi @hé?ﬁ'i%al@flnés) \fgﬁgarpelést{qxpﬁ?( u?\ﬁdatﬁﬁ he%éﬂl S dk % 10 Pa, an

materi al was groun 0Oat ness o COI’]

elagfic 30QulLEt Jive, BF B804 x IHCEL MaD &2%2 AR akdensrty

25C and t he sem conductor wafer’ mas o se

of bmdkg/aﬁ peRIsRES asysih ofls rééﬁrﬁﬁFeIC(YA )i THR| efhylilen -8R fin copolymer
optical mcroscope. The results thereof "are

was [shigjsetedt@flm-makaty protessidg At aftkigkidse of 350 (1B tdnythe R&face of the
a-ol efin copol ymer (TAFMER (registered trademark), a
polyplediclayer side of a laminated base film made of a polyester layer (TEFLEX,
thickness: 50 (m, a product of Teijin Dupont Films Ltd.) and a polyolefin layer (EVA,
thickness: 120 (m, a product of Dupont-Mitsui Polychemicals Co., Ltd.) having different
compositions from the resin to prepare a semiconductor wafer surface protection sheet.
Then, the semiconductor wafer surface protection sheet was attached to the
semiconductor wafer with solder bumps having aradius of 250 (m formed thereon via the
resin layer (A) under temperature and pressure conditions of 60°C and 0.4 MPa, and the
resulting material was ground to a thickness of the silicon part of 300 (m. The protection

sheet was peeled away at 25°C and the semiconductor wafer was observed to check bad

appearance such as crack or dimple using an optical microscope. The results thereof are
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of Mtsui Chemcals, Inc.) having an el astic nodul us
at 25C, G (25), of 6.15 x 106 Pa, an elastic nodul us
at 60C, G (60), of 0.43 x 106 Pa, G (60) / G (25) =
0.070 and a density of 900 kg/ n8 was used as a resin
of aresin layer (A). The ethylene - a-olefin
copol ynmer was subjected to fil mmaking processing at
a thickness of 350 (mon the surface of the
. | yol.efjn |.ayer side of a |am nated base fil m made of
lﬂﬁgﬁ%ﬂygg%@Flrayer (TEFLEX, thickness: 50 (m a
pr oduc f Teij,in Dupont Filnms Ltd.) and a polyolefin
Iaye?’é'E@/ﬁm&F i ckness: 120 (m a product of

Dupont - Mtsui  Pol.veheni cal . .) . havi

o P O bRt - BN SRS, (TyEMIR didkisfed Paempasioy a product
4} . ne' in ek of e 6
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i NS PO R SR 09 o

810G/’ Wayeed (A resIHOF atredP ?\E/Jlxgﬁ We ahd eﬁfy?e?n%l*-'lrot?-iolr?gn copolymer

condi ti ons of 60C and 0.4 and the “resu

wasstbfettel todidmgnaking pretessiid hCk Risiess of BSO &h!dnCAB sRAhde of a
of 300 (m The protection sheet was peel ed away at

pobsgenkgtert FEREX chivitnes 050 \(@f erprovust obIeifin Bliodt ENAE Htd.) to
bad appearance such as crack or dinple using an

Preyarg e spmipensuetos oyaéer sTiface protection sheet. éfienathe seth®onductor wafer
illustrated in Table 1. 2-8. Exanple 8 An ethylene -

sutfacs| RIpteRtion ey ves FtRARMER (hesgmicondactor matkermitlk solder bumps

haf8 s 6 3L formedhercdh Vip theroeinppersidy vade temrseuce and
B O N o a5
b ofthe SR 308 Mg ety edilurig 25°C and
theei SRR per e oo o 2o 2B @ B o GRDFly cimpic
usibl BOBptidal hiiBrobddpe) THE resBiiSDRF DT Qreﬁﬁﬁgt&?émﬂ B af er

surface protection sheet. Then, the sem conductor

waf eB-1. LoripestiRiaegié on sheet was attached to the
sem conductor wafer with solder bunps having a radius

of 2Blyplefifi gethpldne heinglomemte(httematiesicrortaa)ts bis Em),lazﬁ@duct of
tenperature and pressure conditions of 60C and O.
Duppei-Migaid Roleschemeaalst Cong Lirh) kavirgd amelastigr modalus at 26°C, G7 (25), of
- 4.30 x 107 Pa, an elastic modulus at 60°C, G’ (60), of 1.18 x 10" Pa, G’(60) / G’ (25) =
0.27 and a density of 880 kg/m’ was used as a resin having a plasticity. The EVA was
subjected to film-making processing at a thickness of 350 (m on a polyester layer
(TEFLEX, thickness: 50 (m, a product of Teijin Dupont Films Ltd.) to prepare a
semiconductor wafer surface protection sheet. Then, the semiconductor wafer surface
protection sheet was attached to the semiconductor wafer with solder bumps having a
radius of 250 (m formed thereon via the resin layer having a plasticity under temperature

and pressure conditions of 60°C and 0.4 MPa, and the resulting material was ground to a

thickness of the silicon part 0of 300 (m. The protection sheet was peeled away at 25°C and
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t hi ckness of the silicon part of 300 (m The

protection sheet was peel ed away at- 25C and the

sem conduct or wafer was observed to check bad

appear ance such as crack or dinple using an optical

m croscope. The results thereof are illustrated in

Table 1. 3-1. Conparative Exanple 1 Pol yol efin

(ethylene - vinyl acetate (hereinafter referred to as

EVA)., a,product of Dupont-Mtsui Polychen cals Co.,
thﬁﬁ%}%*f%%@?%}ﬂ%fw wislispiyedripiehash bad apmerangs sychsis cragk or dimple
uS4. 30 Xt'lglgmpad an e,b}asti dul us at 60C, G ﬂ60), of

PS8 QPUPRMISLOSCope. ghyie Tesulys theyeqf are iltystrated iyTableydnsi t y

of 880,k s _used a resin having a plasticity.

The % %@%@Efﬁé?‘g@%&o fil mmaki ng processing at a

t hi Clﬁb‘?ftﬁ | ye | gyer .TEF , .

t hi cknes s?ﬁ{j Bé"?‘gﬁ 4 E}Og'r}cc")t%fg? u%ofﬂ?'#@fsﬂ ﬂ&m{:aﬁﬁkﬁi&td') having
 anlelddtid nlRURKGPIS T, & (SFM Lk SHELAG at s0°C, &

protecti (l)ln Ssheet DT gﬁ’, f?ﬁ%@n%%ﬁ%ﬁ%%ﬁ%éﬁ%srm 60°C, G’ (60),

of oS ACE PRI@(ENYIP e 1 YA a%ﬁﬂ@gﬁ%ﬁb%gylﬁewas useg .as a resin
sem conductor wafer W th sol der bunps having a  radius

haeing25 @ldstivityor mathe tfotycRefih Was @Bj%cfe%sionﬁln@hﬁikiﬂgawdagssﬁlg at a
plasticity under tenperature and pressure conditions

thigkne§® Gf AHMU(10 o4 alvdlyestenthyth@BRERN, tthidkna¥Rt 3or (ndlla :Pﬁ@dilct of Teijin
ground to a thickness of the silicon part of 300 (m

Dupeat Biligs bid. ) orprefrees samisonetos dvatinayrfate R6@chdtlshe@) Then, the
-the sem conductor wafer was observed to check bad

SeRiCOBAIAACWakey swriacs nretaetionoshedi wps ettached hytharsemptondadtor wafer

' lts thereof are illustrated in

N R e PR N
oA BB Bt L SRR 658 knbii s and
R B B8 051k bE L0 2 Riotion
BT e o S0aco e SN0 reAR P Skt e v

apfeardrdk GHdAEAS Mk FWmpRRI ¥AShREosAYE" 11111];; h
thi ckness: 50 (m a %r odugtaangbgk%eﬁj{nl%nos %eporme-l;g%: mg ereof are
illustretell it Talpleepare a seni conduct or waf er surface

protection sheet. Then, the sem conductor wafer

sur f e Qoropaetivalixaaijges was attached to the

sem conductor wafer wth solder bunps having a radius

of 28@® gthylter neclefirecapotymird TARMER $tegisteagtetrademariad a droduct
of Mitsui Chemicals, Inc.) having an elastic modulus at 25°C, G° (25),0f5.35x 10°Pa, an
elastic modulus at 60°C, G’ (60), of 0.19 x 10° Pa, G’(60) / G’ (25) = 0.036 and a density
of 850 kg/m® was used as a resin of a resin layer (A). The ethylene - a-olefin copolymer
was subjected to film-making processing at a thickness of 350 (m on the surface of the
polyolefin layer side of a laminated base film made of a polyester layer (TEFLEX,
thickness: 50 (m, a product of Teijin Dupont Films Ltd.) and a polyolefin layer (EVA,
thickness: 120 (m, a product of Dupont-Mitsui Polychemicals Co., Ltd.) having different

compositions from the resin having a plasticity to prepare a semiconductor wafer surface

protection sheet. Then, the semiconductor wafer surface protection sheet was attached to
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plasticity under tenperature and pressure conditions
of 60C and 0.4 MPa, and the resulting material was
ground to a thickness of the silicon part of 300 (m
The protection sheet was peel ed away at 25C and the
sem conduct or wafer was observed to check bad
appearance such as crack or dinple using an optica
m croscope. The results thereof are illustrated in

", Tabl.e 2. 3-3. .Co fi Ex I 3 An et hyl -
o R ey Bl s o o S B tron i

R 8 R W ST 5 S 400 S5,
G, (6 .0.19 06 .Pa, G (6
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i 0Bl R 1835 o S DRI 5 gl

chécK bidCappesanf sudh s b0 ]Br gilﬂﬂalé Hﬁﬁ? glg ogtg%ag gﬁcro scope. | The results

pol yolefin [ayer side o [Ffam na Fm

th@efalry @Ris@itell 2y Bibl{ TEFLEX,  thickness: 50 (m a
product of Teijin Dupont Films Ltd.) and a polyolefin
| ay e3-4. BEVémparttivecRxugsic 4120 (m a product of
Dupont - M tsui Pol ychem cals Co., Ltd.) having
di f f éeethylenonpedefin colfmaniTAFSER Siegishasd t1adetark), a product
| asticity to prepare a sem conductor wafer surface
of S/Fftwe@hmmﬁalsﬂ@@eﬁ havitgean elastie neerhiluson 6%, & (B &F5.35 x 10° Pa, an
syrface protection sheet was attached to 21 the
elagtieoghiaat o Cnlr 610aitn! Sp il Bleka, 116483 / B (@M g G0 Caatidipsdensity
on Vi the resin | ayer

fg% Eg}h m forped ther (A)
of §AYER ™ SHSeH A Lrein @ ey {aver ¢bndibeiedienst caolefiasapolymer
o a the resulting materi al round to a
wil R o Bkl FResinc o ko of o0 Fa the sirtice of the
Ci.l . t y at 25C and th

oL 305 RS LR s SR B aler cromx
' r G [ [ a tical

HERRAEANGS SRS SRR 1R AR P e v

thidlades® 120 (3r, 4. préQEPBE Bup¥f- L6y i
a-olefin (copoplrymsr (Q‘A1 ?l/%%ﬁ?%ggf}t/@? @gbat?s r(g%é%a{ﬁgh,ﬁ eléent from

thepresid Uter (AF to\prepdte a Chaitos@lctor wiver Jurfaay Eﬂﬂec@iﬂn Qh&S! Mhen, the
modul us at-25C, G (25), of 5.35 x 106 Pa, an elastic

semgdudustorayafBOMfaG pf@edtionched. v #tathi@l Bahe GerhBONdctor wafer

.G (25) = 0.036 and a density
with solder bumps having a radius of 250 (m formed thereon via the resin layer having a

| plasticity under temperature and pressure conditions of 80°C and 0.2 MPa, and the
resulting material was ground to a thickness of the silicon paft of 300 (m. The protection
sheet was peeled away at 25°C and the semiconductor wafer was observed to check bad
appearance such as crack or dimple using an optical microscope. The results thereof are
illustrated in Table 2.
3-5. Comparative Examplé 5
A polyolefin layer (EVA, a product of Dupont-Mitsui Polychemicals Co., Ltd.)
having an elastic modulus at 25°C, G’ (25), of 4.30 x 107 Pa, an elastic modulus at 60°C,

G’ (60), of 1.18 x 107 Pa, G*(60) / G* (25) = 0.27 and a density of 880 kg/m® was used as
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of 850 kg/nB was used as a resin of a resin layer (A).
The ethylene - a-olefin copolynmer was subjected to
filmmaki ng processing at a thickness of 350 (mon the
surface of the polyolefin |ayer side of a | am nated
base fil mmade of a polyester |ayer (TEFLEX
t hi ckness: 50 (m a product of Teijin Dupont Filns
Ltd.) and a polyolefin layer (EVA, thickness: 120 (m
a E#OdUCt OL Dupon -Mtsui Polychem. cals Co., Ltdf) .
a thsp RaVENe @ plaghigilyy hkhe resinrhavinget plagticity ovasr ebiactedafo film-making

1.conduct or waf urface protectign sheet. Then,
P RENRE A AChroER o 130 bn SR i of s Polmolsfiadeyeareside of a
t sem conduct or r {th sol der bunps
a5 e3P AR ber T ror dhiokons’ S bt of
Ty D I t] Gl der rature
P BLpOR AR TR A il BB AR R | .  product of
DéatMitsi0 PEBE R hi | bo LS astici
sl?’lsli con pa?l? of 1%!618‘@%; Eﬁdﬁgﬂ gﬁ%@ teg? #?Hg%gﬁfzz’? ‘%\r/\%s‘?‘ Plasticity to
proged @ deraiopidudtor 3piferatitabd Brot@Bba AR CT RN, VRS s%ﬁ-ﬁ&ﬁlﬁuctor wafer
observed to check bad appearance such as crack or
sudfaceppmtecsion ghes veqt dtthed i HRSEARCondTBBr WAFY #vith solder bumps
thereof are illustrated in Table 2. 3-5. Conparative
hagingrapladius oA2pd 1y Gomiddrthb@yr via( fY AssirAlaperay)Ginder temperature and
Dupont - M tsui Pol ychem cals Co., Ltd.) avi ng an
pressurstGopditions pfiS0HE 2060,4 MRa25)] thef redul@fg xmat@al Reas @ound to a
@#astif modul us at _ 60C, G (60), of 1.18 x 107 Pa,
thigknege 9t the gilipompartofi$ 09 tma Theprofectsintsheasivag poelkdiwsy ats°C and
used as, 22 a_resin havi(gg a plasticity. The resin

th%%ﬁ??lﬁ%“dgc‘ﬁr wafer (Wats)pbme i&’bﬁhéélf  appesrangn swekiamgrack or dimple
' .at t hi.ck f 350 (. th f f
s 36 SR Pufiontinsy dPESFuEs Bt arcif meeingable 41 1
d TEFLEX, thick : 50
made 30f é?ﬁg#XWéﬂﬂﬁgpgéﬁtr ( t hi ckness (m a

product o eijin Films Ltd.) and a polyolefin

| ayers gdnvderit Divek ; %1@# - 9f :

Duponté(a/t s&i %I ﬁ%’rﬁ %é?g&%lﬁlpﬁfl . lt%%li I%flg?hgmlca\‘[sr an’ Ltd)
hating ah eRiksic MOWAING a2 PLAGE [ BH 1 45D x PFORALE eRstic modulus at 60°C
~_sem conductor wafer surface protection’sheet. EPﬁen, ’
G’ (6®, skhil g endUPs, @ (9B e ézs)u& bagandh QbRHY 0PR36 REAL WRSused as

attached to the sem conductor wafer with sol der bunps
a tesini haying a aifistisityof "IIiEQE‘(Anvfraariﬁb}écteﬁ%eﬁlﬁl-ﬁiaﬁirghﬁr_ob@s%in% at a
. layer ?Q‘ZQ under tenperature and pressure conditions
thiginespe Hfd mooma pelxgstemldy ariEEFREX] thickmessmte(inah py@mct of Teijin

ground to a )
Dupont Films 1.td.) to prepare a semiconductor wafer surface protection sheet. Then, the

| semiconductor wafer surface protection sheet was attached to the semiconductor wafer
with solder bumps having a radius of 250 (m formed thereon via the resin layer having a
plasticity under temperature and pressure conditions of 30°C and 0.2 MPa, and the
resulting material was ground to a thickness of the silicon part of 300 (m. The protection
sheet was peeled away at 25°C and the semiconductor wafer was observed to check bad
appearance such as crack or dimple using an optical microscope. The results thereof are

1llustrated in Table 2.
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t hi ckness of the silicon part of 300 (m The
protection sheet was peel ed away at 25C and the

sem conduct or wafer was observed to check bad

appear ance such as crack or dinple wusing an optica

m croscope. The results thereof are illustrated in
Table 2. 3-6. Conparative Exanple 6 A polyolefin |ayer
(EVA, a product of Dupont-Mtsui Polychem cals Co.,
Ltd.) having an elastic nmodulus at 25C, G (25), of
4.30 x 107 Pa, anNPHSTRIARAPPLIGABILEOC, G (60), of

1.18 107 Pa, G (60 G ((25) = 0,27 and a density of

880 &‘Q‘FrPée%ts‘h ﬂ&éﬂ é%ﬂ%ﬂé ??frprﬂd&mggané PEPeesing ¢ sgpiconductor
3 . Lected to. filmmaking processing at a

W%Efscukﬁ%@gmlgg'%mﬂ% rB?lu_ m§ol yester |ayer (TEFLEX,

thi ckness: 50 (m a product of Teijin Dupont Filns
Ltd.) to prepare a sem conductor wafer surface
protection sheet. Then, the sem conductor wafer
surface protection sheet was attached to the

sem conductor wafer wth solder bunps having a radius
of 250 (mformed thereon via the resin |layer having a
plasticity under tenperature and pressure conditions
of 30C and 0.2 MPa, and the resulting material was
ground to a thickness of the silicon part of 300 (m
The protection sheet was peeled away at 25C and the
sem conduct or wafer was observed to check bad
appearance such as crack or dinple using an optica

m croscope. The results thereof are illustrated in
Table 2. 23 | NDUSTRI AL APPLI CABI LI TY The present

i nvention can be used for producing and processing a
sem conductor wafer suitable for high-density
mounting. 24 vvvyv~v~00PpmmkkNwONGQ Q'
in aTr OGOp WMMOUUUWW. v
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.N., o W ~LLoCNW 6 CLAIMS 1. A

sem conductor wafer surface protection sheet
conprising at least a resin |layer A satisfying a
relationship of G / G< 0. () p (60) (25) 1 where G
(25) represents a storage elastic nodulus at 25C and
G (60) represents a stor &4 MSBstic nodul us at 60C.
2. The sem conductor wafer surface protection sheet
according to claiml1, wherein a density of the resin

1ot o RGhieb Bl Mt e ol b et Broriiisiie o kst aseng layer
BT 0000 LG 9 PP
elag,lhg]tcni?(ﬁhg}g%é ?sﬁg%mfég rgfoﬁ' Eggeggﬁts%_%?rgééﬂa%q%fduﬁbs & 86ec.

containing at |least two kinds of (-olefins selected
from(-olefins having 2 to 12 carbon atons, as nain

2.uni t Therspei@ntisctor wafed SR8 PHRaUNdH Shadk a&%ﬁﬁﬁg ﬁ)UdlzflﬁlcF wherein
protection sheet according to claim1l1, wherein

a dessitynof thy eesi( Ay ero@yps fremssoa Hoamt wa8om l‘fg“m” ng two or
nore | ayers made of different resins. 6. The
sem conduct or wafer surface protection sheet according
to claim1, wherein
3. The semiconductor wafer surface protection sheet according to claim 1, wherein

the resin layer (A) comprises an olefin copolymer.

4. The semiconductor wafer surface protection sheet according to claim 3, wherein
the olefin copolymer comprises an (-olefin copolymer containing at least two kinds of

(-olefins selected from (-olefins having 2 to 12 carbon atoms, as main unit components.

5. The semiconductor wafer surface protection sheet according to claim 1, wherein
the resin layer (A) comprises a laminate having two or more layers made of different

resins.

6. The semiconductor wafer surface protection sheet according to claim 1, wherein

a thickness of the resin layer (A) is not smaller than a step difference formed on a surface

- of a semiconductor wafer.

7. The semiconductor wafer surface protection sheet according to claim 1, wherein

the resin layer (A) has been formed into a resin film and laminated on a base film.
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a thickness of the resin layer (A) is not smaller than
a step difference fornmed on a surface of a
sem conductor wafer. 7. The sem conductor wafer
surface protection sheet according to claim1, wherein
the resin layer (A) has been fornmed into a resin film
and | am nated on a base film 27 8. The sem conduct or
waf er surface protection sheet according to claim?7,
wherein the resin |layer (A) is |lamnated on only one
- 8 sur f dldis seIcoRdugiaiswater yuiface protesion shget aesaudiegto alfret, wherein
surface protection sheet according to claim?7, wherein
the g U s iminaled ke Ohs BrHacR&f hedpe BBhs| ting of
a polyolefin layer, a polyester layer and a |am nate
of a polyolefin layer and a polyester |layer. 10. The
sem G rface prot.ection shegt accordin i
O o oIl B ACE R BB GG Ppe iiY, Wherein

thSB4¥e FPRGY Qléﬁ'tedt"ﬁéﬁrﬂé% %1!0{13 %Sns?srtgz%%?taip%&ofeﬁq%be{r,iao?oéﬁsﬁer layer

sel ected from up  consi sting o
anll Y &hinhte &I O ANRT laféand 1 %%% r layer / resin
| ayer (A, If(b?‘g pol ygstaélr (alzaa?ﬁ{e)( oFon efin | ayer /
resin layer (A) and (4) polyolefin layer / polyester
| ayer / resin layer (A). 11. A nmethod for protecting a

10sem dhndernicondwandrevafecsipfats prdgsctian hidebiccsidai ofclaim 1, wherein
adhering the sem conductor wafer surface protection
thes¢pséiguration phihmserhiconductari wafer surface precbction firess efle@ed from the
sem conduct or wafer while pressurizing at a pressure
srouprpasistingoi(1y/palyelsfio layenpsesimyem(A9, €22 pplyesteilaperr/ange layer
f _40C to 7?C; second step of grinding a
(AR ) @pbvettet 1276k hraalvslstinagrerok resimelayen{ Adosmdued grlyolefin layer /
&aﬂgr' and a third step of processing the
PORSHEL Y iTeSIR WeH s ur f ace of the semi conductor waf er
after grinding. 12. The method for protecting a
sem conduct or wafer according to claim 11, wherein

11t he orhoghg gorc]:fro ctifyy Shfiedlduzdo Q}VE@?’ gé{ﬁ%fgﬁlgg s g}c e::? : q

sem conduct or ‘wafer ~ conprises at 1e ST
fromyihg s@hHERIHEPRS iRt éeﬂﬁco%ﬁu&@?@%h Githacd hgﬁl 1?9 Sﬁé@t 8f claim
gri ndstone, wet etching, plasnma etching a pol'1 shi'ng.
1 to a circuit-formed surface of a semiconductor wafer while pressurizing at a pressure
range of 0.3 MPa to 0.5 MPa and in a temperature range of 40°C to 70°C;
a second step of grinding a non-circuit-formed surface of the semiconductor
wafer; and

a third step of processing the non-circuit-formed surface of the semiconductor

wafer after grinding.

12. The method for protecting a semiconductor wafer according to claim 11,
wherein the grinding of a non-circuit-formed surface of the semiconductor wafer
comprises at least one selected from the group consisting of mechanical grinding by a

grindstone, wet etching, plasma etching and polishing.
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28 13. The nmethod for protecting a sem conductor wafer
according to claim1ll, wherein the processing of the
non-circuit-forned surface of the senm conductor wafer
conprises at | east one selected fromthe group
consi sting of metal sputtering, plating and heating.
29
13. The method for protecting a semiconductor wafer according to claim 11,
wherein the processing of the non-circuit-formed surface of the semiconductor wafer
comprises at least one selected from the group consisting of metal sputtering, plating and

heating,
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