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SURFACE PROTECTING SHEET AND SEMICONDUCTOR WAFER
PROTECTING METHOD USING SUCH PROTE IN? SH %

TECHNICAL FIELD The present invention re Ales15"a G ?é%ﬁ%&%?{?é) 697
wafer surface protection sheet and a method for protecting a

semiconductor wafer using such a protection sheet. More particularly, the
invention relates to a semiconductor wafer surface protection sheet and a
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which are useful In preventing the breakage 0f a semiconductor wafer
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semiconductor wafer and can enhance the productivity in processing a
non-circuit-formed surface IR ENEFSEMISONSIMEIBE wafer. BACKGROUND
ART Processing a semiconductor wafer includes a step of adhering a
semiconductor wafer surface protection sheet to a circuit-formed surface

of the semiconductor waferf@qfﬁfﬂ?ggﬁl d@}ﬁf@conductor wafer surface),
a step of processing a non-circuit-formed surface of the semiconductor
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the surface protection sheet for the semiconductor wafer, a step of dicing

andfa reptharhranioterting e simisoistuctafevaisngntocthigs otestep slictie More
rpo digg or bonding the divided semiconductor chip to a lead frame, then
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wafer surface protection sheet, an adhesive flim coate with an adhesive
usefal/ar oreanéiny ifader afia gesinafilemis sheugtainstramang has IReRUSEd g the
in the production process of semiconductor wafers. The main
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in frig)rgeisrg%udenag_s(gl[biq _@ﬂ%&n&}&tress t(ﬁ%avention f the breakage of a
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wafer back surface after attaching the adhesive film, being able to be
peeled off with an optimum force (prevention of the breakage of the
ground semiconductor wafé(IféveatingiraRTeaving transferred
substance on the semiconductor wafer surface after peeling the adhesive
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lines for dicing and the like. The shape of the surface is uneven, filled with
surfapes GrildswHeokvieos wattt (rrsvimnafiessisduliyomdsorted dfyrtheck surface), a
; adlhesiye film, prablems occur such %s tfhe semiconductor wafer breaking_ _
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ultraviolet curing adhesive as a measure against stch an uneven shape
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capable of.supgigssimng the crosslinking density of an adhesive at a small
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of attachi rinding or the like, exhibits high adhesion on the .
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~increasing the crosslinking density. The adhesive film can be regarded as
in the fuadtioien tipeatisatihanrdrighcedastidenodibesiand da-aetolhs eagilyed for
eeled off from the wafer. However, a problem has been pointed out that
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high-density mounting technology, production processing of a
semiconductor wafer has also greatI}/ 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
cilicon thickneace aftar Aarindina ie tarneted at 100M nr lece with the




However, in recent years, even for a semiconductor wafer with solder
bumps formed thereon, a step of finishing the silicon part to 400pm or less
with a grinding process is under development. In this case, the strength of
the semiconductor wafer which is finished to the thickness of 400pin or
less with a grinding process is reduced. It has been pointed out that when
such a semiconductor wafer passes through a step of forming solder
bumps, a problem occurs whereby the semiconductor wafer breaks due to
Gauss i f splder bumps. As a result, it has
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A semiconductor wafer surface protecting adhesive film that does not
sergigifinibiedyr absaidntheporientngesEahthéesaloer humpstadulshbatdaeevoids the
at the circumference qf the solder bumps as a result of insufficient
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different from device to device, and from design to design by
manufeétirefeBisombieem iweffdustofeafehswithesaldetpmnis flisposechinum

thereon generally have.unevenness of very high step difference disposed
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reduce the mounting size. This is a process that includes, after the
duripgnplgtisHie SERTRBNdTERSE Wasdresropeenessdine Adsibrdibrooeskiaghanced

formin etal film, rewiring, forming,a metal post, sealing with a resin at
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that this package may become a core mounting technology Il the future.
capihls waseptesslpathkageteihhnlogeaine fchidashasproaesssiarfinishingnd an
the silicon part by grinding. It is considered reasonable in this technology
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nidhggilie r I ith the conventional solder bump technology. In .
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. asurface protection sheet suitable for processing the semiconductor
ncipasEehdingossliokihighersiiievErestdpediffe ftinc e anbearepettiat 4on functional
rotecting the semiconductqr wafer, using the protection sheet.
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become deeper or finer, even the circumference of the Semicongucior
semiafedustde sigitedydsdbeithickressfmpaliimige filnviscahentethebehesive is
. shape of an aluminum pad is changed, and a gold bump of 20um to 50um
tighthterthegbrrdhsemesaducieiewarer for liquid crystal driver or the like.

Thus, there has,been a need for a semiconductor wafer surface protection
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. invention ha.s been made in view of the above circumstances, an
Firspiovidesdarsemiebndhegbr WActaRn burthce protecidnishieet anda Methaensity
for. prot ctirg‘% a semiconductor wafer using the protection sheet which can
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difference such as solder bumps. The present inventors have
conducted an extensive study and, as a result, have found that a
semiconductor wafer surface protect?on sheet comprising a resin layer (A)
satisfying the relationship of G' (60) / G' (25) < 0.1 can solve the

above-identified problems where a storage elastic modulus at 25C is
ranracanted by ' (78 and a etarane alactic modiiliie at AROC i



a first step of adhering the semiconductor wafer surface protection sheet
as defined above to a circuit-formed surface of a semiconductor wafer
while pressurizing at a presture range of 0.3 MPa to 0.5 MPa and in a

temperature range of 40C to 70C; a secqnd step of grinding a
S o BB i abe AR LorficbiiEof TorlGhd W1 Wirgratgher of
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after grindi One embodiment 6t the disclosure providés a
whRimiceRductprovriansuiace:prateclianvsheatideraprisibgat leastiadasins well,

layer (A) satisfying the relationship of G' (60)! G' (25) < 0.1 where G' (25)
Spepiesehtsaassrorigd elistivatodults sl dBOuamd Gres) fepresehits eonnecting
istora elastic modulus at 60C.l A densiglﬁof.th&jresin layer (A) .Qfd In th
HBHEOG kY 15880 ka3 i€ Brate el EHBEGMMEHE oS Cited. In the

padeWROIN i /R L1BSHS Meduliscan e maRageh-RE NG NEERIBed (o be

layer (A). The resin layer (A) comprising an olefin copolymer is a preferred
thembbdimentfiom dthewiddipoinithatacehesive nfadibetweenpolyimerolved.
chains is maintained. Another embodiment of the disclosure
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step, of adhering the semiconductor wafer surface protection sheet of the. ..
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to 70C, a second step of grinding the semiconductor wafer back surface,

whietl & thindisté poofprdedssipgthéErmicordsctotiwafermdank sudece aftetuced.
It g‘rinding. A semiconductor wafer surface protection sheet of the present
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protecting a sem COI’ld)UCtOI' warler naving e treme?y Igh unevenness so
totfiat thedteakan® i spmicoRaustoWaferagiRtanminatigRult, it has become a
popular process to form soider bumps in advance prior to grinding the semiconductor
wafer while the wafer has some strength.

A semiconductor wafer surface protecting adhesive film that does not
sufficiently absorb the unevenness of the solder bumps would cause voids at the
circumference 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
wafer. 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 difference disposed on a pattern, the uneven gap being much larger
than that of conventional semiconductor wafers having unevenness of 20pm to 200um.

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

level package



or the like can be prevented. Furthermore, according to the method of the
present disclosure, even in a grinding step of a semiconductor wafer
having extremely high unevenness on the surface, it is possible to prevent
the breakag(g of a semiconductor wafer in a series of the above steps.
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afer surface protection sheet of the present Invention comprises east
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< 0.1 where G' (25) represents a storage elastic modulus at 25C, and G'

o 60)reprasents! distorage slastitlmaddulps. atlGOGiIWhEt thevstbrage setadticed o
modulus is within the above range it is passible to obtain an effect of hlgh
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The storage elastic modulus G' (60) is preferably from
0.05 x 106 ?@EQQLQ%F-@&E@;@H@:M@rﬁcpr@fﬁﬂab&)?uﬂ@ﬁhQ)Q)Zés)ﬁ 1Q6RR g the
0.5 X 106 Pa. The storage elastic modulus G' (25) is preferably from 4.0 x
sloePatel oD xriohRaakd frivres preferaplyoirehic4instkil 068 Petocs. 5ox (196 form

Pa. By designing. a resin to have uchastora e el stl modulus range, a
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enhancing adhesion on the uneven wafér surface. Furthermore after the”

hsheetibatached, Hheshape phdhd resinildyer Bmaintained sa. theltus, there has
adhesion can be maintained during processing. The density of the
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heating for attaching the resin layer (A), and a cohesive force of the resin
stayen:chrfoe varitralle dhinpeeling: pift:thel shebifrosor thel senicdndumetoconductor
wafer (reduced resin residue on the semiconductor wafer surface).
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aRRthe likelhe regindayeratd) maybedaminated@nene suriace Ofthgied on =
base film by the laminating method such as an extrusion-laminating

samethody ddry ddeminatingundethothadd stheclikée like. Wihes materials forrtheneed
sheet according to the present invention are designed, the elastic modulus
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semlconductor w rface protection sheet is generally about 60C as
its upper limit, in the design of the sheet, the elastic modular ratio G' (60) /
G' (25) has been tested for its optimization where 0' (25) is the storage
elastic modulus at a @M&Qﬁ@&ﬁ@%?ﬁ@dﬁﬁﬁ@@@%) is the storage

elastic_ modulus at. 60C, As a result, Wlth respect to afer surface
having[ll Hhee?%hH]éééﬂb‘?nzé%ﬁt?et}\/H&ﬁ%HE {58t ’6’ BY A0S RS- and
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40C to 70C and at a pressure range of 0.3 MPa to 0.5 MPa and used, it
sehasdbeentdoundhakireryhighadhesiomiot thenisiafercorddebe bbtainethat of a
a normal temperature. This is considered possible because the
seHefoHatioh B e resin lepdh Ay drisdchdsatitg Hrospressbnirgleffaed by
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-aolefin 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 present
iNvventinn heacairice it ic a matarial with lece ctracecae Nnn the envviirnnment



As the a-olefin having 2 to 12 carbon atoms, there can be exemplified, for
example, ethylene, propylene, 1-butene, 1-pentene, 3-methyl- 1 -butene,
1-hexene, 4-methyl-I-pentene, 3-mehyl-I-pentene, 1-heptene, 1-octene,
1-decene, 1-dodecene and the like. As the combination excellent in an
aptitude for attaching, there can be exemplified, for example, an
ethylene-propylene copolymer, an ethylene- 1-butene copolymer, a
grinlEROIVMES ¢frBreRYieNe- lhitentrasRIpfiRtavViRg 2P 12 GRIRUA AlMReAwith
terpolymer of ethylene-propylene-a-olefin having 4 t6 12 carbon atoms, a

extri@npblyimestba ity three scohnposnddis mfppepylene- 1-butene-a-olefin

having 5 to 12 carbon atoms and the like. Furthermore, the above olefin
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to 100 weight %. The resin forming the resin layer (A) can contain
proldempanerds stchoashdienndplastc iastamesrase-aligoaan of elaylangage
and a-olefin, a synthetic resin and the like as a sub-component, in addition
elastis thedwbfirecoOP Slyirrepinstnecrdiiges (AGNhistrendiagipchemiseeptésenttion has
b invention is not damaged. By these components, the softening
eeR MRS e at a temperature of from 40C to 70 for attaching and the
adhesive aptitude at a temperature under the user's environment can be
adjusted. As the thermoplastitsast@er, there can be exemplified, for
exampée, aﬁPolystyrene elastomer, a polyolefin elastomer, a
polyuréfitaia & Lsfolidr2R55bIELtds S¥akititcr sovicamneunte). Wrfartieties protection sheet
contpiyidle atbabn pitpvetne Hexibiimok adhasitahilebn aintasdingildurface of the
ale]] and ign content. at.a low.level, pref 5
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mogityie SISO RIeNBShRNE $1oTk sepotymer (SI9),/ o 7.0x10° Pa.
styrene-ethylene-butylene-styrene block copolymer (SEBS), a
styrenesethiliapespregpylenestyrene Mockvedolymero(SPSMathera semiconductor wafer
o lg(,y;rs(;g;\f,--diene block copolymer, hydrogenated products thereof and the -~
like. Concrete examples of the SIS include commercial products such as
productiFasier ISRISI® grigistersdndademantrerifactoteipy Sor as defined above
Corporatian or product ngme: KRATON D (registeyed trademark)
T T T L gAY R IR e BIEBIES b psstue
- ranfUdQOmBTEIShARAUA CR B BRASh DRI ERT i dregistered
: trademark) manufactured by Kuraray Co., Ltd."and the like. As the
- polydlefin@idstapmert arbidels copolysienaf fpodviokeiin bloek fsraimeeonductor
. highly crystalline polymer such as polypropylene comprising a hard part
walgh#8dmonomer copolymer block exhibiting non-crystallinity comprising a
- soft pa?lrtic‘?r;tbe cPed. Concr%tle examples thereo incélgade an olefin |
(crysta hﬁe)-e'?tﬁﬁe BT R RS R SRS L REEREED SA 1§ &f ey conductor
Wampmp@ygﬁmgg-poIyethyleneoxide-polypropylene block copolymer, a
polypropylene-polyolefin (non-crystalline)-polypropylene block copolymer
and the like. Concrete.ex les i ial pr. :
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usually liquid at a normal temperature. As a-olefin, there can.p
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pylene 1-5 tene, d-pentene, 1-hexene, 1-octene, I-decene,
to 604C
g rgéggy esgé:n%? IE}jtlg%r%?cdecene, 1-hexadecene, | -octadecene, 4-methyl-

1-pentengaidoihadikeiAmpag thesenpialecable /s arelefin eihgs3: tordfbrred

carbon atoms. Concrete examples thereof include commercial products
embsyiéhen frodudenasmedit CraNam (ekagidtereetitiidermbe) mapoged in heating the

(registered trademark) and EXCEREX (registered trademark),

manufactured by Mitsui Chemicals, IAc. Further, the synthetic resin is

preferably easily made into an alloy with an olefin copolymer having

non-halogen as a main component. Concrete examples include a low
Aencityy nnahvvethvilene a <otrainht chained low dencityy nolvvethvlene A



is greatly influenced by not only the step difference such as solder bumps
formed on the semiconductor wafer surface, but also by the shape or
placement thereof So, the thickness of the resin layer (A) suitable for the
semiconductor wafer needs to be suitably designed. As the base film
forming the resin layer (A), there can be exemplified, for example a

. olef ayer, a o ster layer or a laminate o oI fin layer and a
reszg q gﬂ#ayg:ﬁ % g 24 %ﬁc g %3%?&,8{?? 8 EBFhity 0P fisderred
emwaaqm0&&&%&@%@&98&@@ﬂ&oadesﬁggl\o’@f?&ééo5&%%&9'%&%@? oLl is

laminate type made of polyester layer and polyolefin layer, in a’grinding
maiprmcessing of the semiconductor wafer, there may be concerns such that
the semiconductor wafer might be warped due to the degree of
crystaﬂnﬁihyr@rrﬂﬁéﬁmﬁi@ﬁh@ldﬁ@sbrswam\it@mmeﬁmmg@mﬁhgqoo|yimide
ss or the like. a baI nce between the
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film, preferable are polyoléefin such as polyethylene, an ethylene-vin

presasetate sopolymes angetbiehaaikyb ach e aebalymeei@atalaharRuT 40°C
havmg 1 to 4 carbon atoms), an ethylene-cc-olefin copolymer, a

to 7QopyRaserd-grsief speipmtie sepurmdiRseascbask ke emapbiystdistep
such as Iyeth len géetererrpht alat ‘%p thylenenaphthalate and the like.
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film needs to be designed in consideration of a method for protecting a
whickemiebnductordwiates! oy exampid, ie configre dbﬁsﬁpomtt@ﬂtﬁﬁlwycan be a

there are four patterns including 1) polyolefin layer / resin layer (A), 2)
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and 4 olef lyest rla er / resm layer (A). When a
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step is considered to be mtroduced into a grlndlng machlne, the thickness
of the sheets described in items 1) to 4) is preferably not more than
1,000pm and more preferably not more than 700pm. In the method for
protecting the semiconductor wafer using the sheet, the thickness of the
polyester layer is from 51.1m to 100pm and more preferably from 20pm to
100 ftm iii consideration of the workability in the process for producing the
semiconductor wafer comprising attaching and peeling of the sheet
without damaging adhesion of the resin layer (A). The thickness of the
polyolefin layer is from I0pin to 400pm and more preferably from 30pm to
300 p.m. When an etching process using chemicals or the like, or a
heat-resistant process is employed in the second and third steps, as the
optimum sheet configuration, the sheet configuration in items 2) and 3)
having a polyester film laminated at its outermost layer having the
chemical resistance and heat resistance is preferable. The method
for producing the semiconductor wafer using the semiconductor wafer
surface protection sheet according to the present invention comprises, for
example, a first step of adhering the above semiconductor wafer surface
protection sheet to the semiconductor wafer surface preferably via the
resin layer (A) while heating and pressurizing, and a second step of
grinding the semiconductor wafer back surface and subsequently carrying
out an etching process and a polishing process for removing a damaged
layer generated by a grinding processing on the semiconductor wafer
back surface without peeling the surface protecting film in sequence, and
then a 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 afmethod 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, a step 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
wafar crirface havina hiaoh oten diffarance in attachina of the firet cten Aac
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step) follows. For processing in the third step, without peeling the
protecting film, a step of processing under heating conditions for
sputtering a metal onto the back surface of the semiconductor wafer or
immersing the semiconductor wafer in a plating solution for plating the
semiconductor wafer back surface is carried out in some cases. Then, the
semiconductor wafer surface protection sheet is peeled away.
Furthermore, after the protection sheet is peeled away, treatment such as
orihf ke ah fgpiskesiied- washing or the like is applied to the surface of the
semicopg %t(r)nro\;\éafer a(? re%u'red. A The thickness of the
semiconductor wajer befért é\?or@g@gmﬁffg“ﬁjfgb%ﬁgla:é?é‘%iﬁ‘é‘f‘cﬁ‘ debending
oo B ' ' icondyctor wafer, and the
e e R S e
it iheseibiconguatonwadesrispigpery detatmnacd:deRanding PR4HE HEefabove
a obtained chip, the type of the circuit or the like. The operation of
steftaching the semiconductor wafer surface protection sheet to the surface
of the semiconductor wafer is generally conducted by a device
denominated as an automatic adhering machine comprising a roll-shaped
semicondugtar r rglﬁﬁl?q i anually
operated in%%?n%@sﬁégs.%gp es o t%ragﬁt%r?ag#c ad erinmmne
inCludBHvIpete krATVEAGOR Bil ATMIdsLOB anel TiaAMrlR) peanyfactured by
Takatori Corp., Model: 8500 series manufactured by Nitto Seiki Co., Ltd.
and thélikeemicondgcomeattied effaechzmicatiprgrhdingothehbaokesutfacesntion
of the serEiconductor wafer, known grinding methods such as a '

OB AT RBEHBYE R Mifeld Higitihod SHattRBaikke apkrdansiaped Gh&AY/ G
f , inding_is - Il d hile .,
B S A L TR & (60

repiiegeato a EXAMPLES ThedRIesentinve minR iSROWmMQe.sReE TicH M us is within
illustrated below with reference to Examples. The present invention is not

thejighipsg e Eive el Exensipleso MetamwileffoelriofiUs phopibdigsndestrhatvanness on
Examples.were measyred by the following methods, |, Measurement of
the\ SRS BropbriEn. 1t 1 dALGR o SN B ER e OMOMLIASE™ 0.08 and
pﬁﬁm&grﬁw@r' 82 Yisgoglasiigity having a radius of about 8 mm
and a thickness of 1 mm is prepared with a resin forming a resin layer (A).

A storage stesticdaonitiisdahis Geasyresatfony 2om o O0C 1GtMhich o x 10°
temperature the measurement of elastic modulus of a resin layer becomes

Pa phorsmrayiistaly & aynantie videoBritieif ridadtrirthdetirestMbrisl: modulus
R T e
" Pa gﬁ@%im@%a%%smﬁ Y HARCEMIDARIM Bl i BIEHANE Ao, ot

Semiconductor Wafers (Number of Sheets)
the time of attaching the sheet, an elastic modulus of the resin layer can be controlled 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, it is possible to exhibit

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



With regard to 5 sheets of semiconductor wafers with solder humps
having a radius of 2501im formed thereon, the wafer back surface is
ground to a thickness of a silicon part of 300ttm and then observed to

- check errors such as dimple or crack using an optical microscope. 2.
resialdIe s - ENgtarpraiTe forconey dhryresia layssienn bopeRfmbed in peeling off
TAF registered trademark),.a product.of Mitsui Chemicals, Inc.) o
TR I Dt s L ap pac e AR R B ironducto
wateAulue.at 60C, G' (60), of 1.4 x 105 Pa, G'(60) / G' (25) = 0.027 and a
density of 810 kg/m3 was used as a resin of a resin layer (A). The
ethylenéheawlafirgopolymethwas:subjecteditm film-begkingerbte ssimg atng, on
a thickness of 350um on the surface of the polyolefin layer side of a
2 PSR tBases Mt A de oapsly s el iRy BRI RSRSHCREEY Kpfyknown
f Teijin.Dup iIms n olyolefin.layer.(EVA,
e R B e BTy () e be
laghfferent fiomrheresin [ayeiA bl RRarsya semisandueiomwaien suitaces an
protection sheet. Then, the semiconductor wafer surface protection sheet
exasiattdohad o ghecserdicohiduetomadte mwithodoldé tisuitips having a
‘radius @fSO%m.fgrmed thereon via the resin Igyer (A) under temperature
and preSsiite BORHRIOHS B CEN T ePH MIB A At Ty HatErigrs ened
hVREIEOURGIRR m%ﬁeﬂf H}et}‘?éhl%qﬂlﬁ%'f’&ofﬁpgpme The R{PB%QBBQ has been
sheet was peeled away at 25C and the semiconductor wafer was
mobgeryedtachetkbadsappediancs suehastarackoadim@ienisingr@dhine of a
optical microscope. The results thereof are illustrated in Table I. In Table I,

seaHReRIbROh WHE DGR A5 detBrmitsdlat cepradie wiish #o Voldslsverper [imit,

. fagrmed.at the circumference of the bump at the tj attachjng. -
Y WA S S AT ToHer o 10 L ol SR testd for
itV apatenyinsidedhe @ﬁa\;ggpﬁgeﬂgr indingeis RRLEMAISNAR 020NN i&nperature
unacceptable when TTV is more than 20am. 2-2. Example 2 An
(26fiYlenst (E-oefinsdbpelymer (TAEMER (legistéfEd trademan}f,aytodegtect to
of Mitsui Chemicals, Inc.) having an elastic modulus at 25C, G' (25), of
the Bl o6TRe, B BIdstt FRBHIISALEGEYEM (BT bitbe1gaetior pglar ratio G

(6§00 (£ RNZ QOF and & densib o BA00IMS was used as aesinglc
a’resin a))er ( f e ethylene - a-olefin cop(ﬁymer was su Jectredg’[o
7 -1naking processingqat o thickness©h350am andthe-suriaes okthefound that
polyolefin layer side of a laminated base film made of a polyester layer
VeFERLE XdhhioknésshE0varier aprodbetadtaetinaDaponmtr@ilrssniped Atenad & his is
polyolefin layer (EVA, thi%negj: 120.am, a product of Dupont-Mitsui .
COBBRIREMAIS EGERHYS DRt BT RSP EHH) (o pepdregating and
preSRiEsRdustor wafer seipce prafeclion sheel- The. dieremicondustar 1 ;g
wafer surface protection sheet was attached to the semiconductor water
prafighaBhldembumpsihaiingiag agliisef290am formedhibaigenivathed@sitioned
_layer (A) under temperature and pressure conditions of 60C and 0.4 MPa,
chamigTes Hes pang vateridb i s grolyAttcla aHikR ey BTy s tied B pafedene-o-

300am. The protection t was peeled t 25C and t I
OGP el e DAL HSLH AP L aPARL S M
Cl__‘;‘éﬁﬁka@sr, %@9&% Hsingan PRIGRAIMICKASERRS: RS ﬁéﬂgﬁﬂﬁﬁgfc@fﬁzsive ion or

illustrated in Table 1. 2-3. Example An ethylene - a-olefin

a gepolymen CRARMER {registeradbrademark)e a produstiobMitstir for the circuit

Chemicals, Inc.) having an elastic modulus at 25C, G' (25), of 5.45 x 106
onpthe T RISCREUSIBHES At 60CS e NED5OBPOME X% 66 BElo EsoIT oeppisyrductor
w02 rﬁanﬁ% E}_ggeréﬁi /| g{] 369 I,kg/m' was used_ as a resir_l of a re_sin 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: 50um, a product of Teijin Dupont Films Ltd.) and a polyolefin

layer (EVA, thickness: 120um, 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
hitimne havina a2 raditie of 260 11im formed therenn via the reacin |lavaer (AN



2-5. Example 5 An ethylene - a-olefin copolymer (TAFMER
(registered trademark), a product of Mitsui Chemicals, Inc.) having an
elastic modulus at 25C, G' (25), of 5.35 x 106 Pa, an elastic modulus at
60C, G. (60), of 0.53 x 106 Pa, G'(60) / G' (25) = 0.099 and a density of
890 kg/m3 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
pm on the surface of the polyolefin layer side of a laminated base film
made of a polyester layer (TEFLEX, thickness: 50pm, a product of Teijin

ickne:
e e FSEL o YO RAHATER (EU. SHORHESES193h, gpvironment
IndRAeRIATE Ot AUReRE MiSHIL Rl SR - ifferent from the resin .
’ layer (%0 to prepare a segr]nicon’ducto%v%?%?%t’frﬁgeeqégeoct%ﬁ gﬁeesgﬂt invention
coifthimn pfeéesairhicongudidinvalen pudoke pretRaion shegiwasatanbe@iecied
the semiconductor wafer with solder bumps having a radius of 250pm
frop eraletinsrbnring 2 tael Feirb Riy atom asrideinteniperatpwecandipresterfact that it

cpnditions .of 60C and 0.4 MPa, and the resulting material was ground to a
ex A T RS A 5. A ERBCHCH e psgbumps
haAWEu RiERGIAPE U1 i2eisARAYRIRL NAIGTWaEL0Se MEdi IR GRR SR Pad, present
appearance such as crack or dimple using an optical mlcroscop%.ullhe
invessigits thierkeot asedhusteatddisrofablarkcfinExample 6 An ethylene -

a-olefin copolymer (TAFMER (registered trademark), a product of Mitsui
ChemicaIa ity REiIMg ARt adticlmheathos atorsc lereasin dleseesnplited, for
Pa.an ic. modulus, at 60C, G' (60),.0f 0.22 x 106 Pa, 0'(60) / G' (25) =
) 2%1 a%ﬁﬁa{%g;s%‘;é’%’?%ﬁ k&%@e&%s LRISE "s‘??le%fyi'ﬁég‘iﬁe%eyell( jrene,
4-nThByethylenerea3olelRyCaPOMREE iageptNEe CIECLIBHIM-MAKING | -godecene and
processing at a thickness of 350 pm on the surface of the polyolefin layer
thesjdee of & fathinated basofiinevrelttmoia polyettetiayer @REAEY, there can be
thickpe S:At50pm, a product of Teijin Dupont Films Ltd.) and a polyolefin
R ‘f‘(‘é?v th > 15 ghvieprocey e upalimei Polyihdenicatbutene
' Iff ositions from the resin to prepare
o ey oL heore L SHabl oh o o e sAtaegfoms.
terpudfarcs wfeagpeatepingylshest-Waaatachad 4o sheSeeANdURIOr WRIBy mer
with solder bumps having a radius of 250)tm formed thereon via the resin
havimgatias GnEERsHpSRI® Hatkpldssane-contifionsoh§OT tankd G4 R atoms
an daglgeﬂﬁ res tir&g material Wask;%;oun a thickness of the silicon part of
3007 pritoThe ProfaltSs sHSefiae pdsisl sopalyamesseanReised singly or in
conPSIRUEeRAHGIRL Wialel Was ebserved to check had appearance such as
crack or dimple using an optical microscope. The results thereof are
illustrated iprdfabible. that. Exearagile Ryer (AANRMYIENahABRHMGARAYIMElefin
(TAFMER (registered trademark), a product of Mitsui Chemicals, Inc.)
COPRRURFG ShAcRAEHCHRBIIER at a5 comenttbprents sisswallgeipa amatastiveight %

lus a3,60C, G...(6 f0.43 X Pa, 0'(80) / G’ (25).= 0.070 and a
0 IdrES]e(‘j)nqs}lét1 %tf ’g/"o%ié)%%%?\%g %’g&%’g Iéfcr}es?ﬁe%%?’ég (&ﬂﬁg SR The
ethylene - @saletor 6ROl yRBerayASISHRISA§ AR, fi&%h{é‘i%kim&?&%"agcﬂt as a
a thickness of 350pm on the surface of the polyolefin layer side of a
thenamemstécabasentimavaddiphmqalf esteletyard TEFMX athickne st 0Pnd the

.._a prodyct of Teijin Dupont Films Ltd.) and a polyolefin layer (EVA, _
ik MR TR b B S0 5 R SPGB @R f yhich the

havi [ c itions resingo prepare a semiconductor .
ObJJv%/@afde@rgsﬂl%lr agg%ﬁo%%gﬁ%ﬁgeﬁggﬁéﬁg e%’ sneé ic%%%u%%?%glgenr Lurtadgienng
tempeodactan sherjovasettddhed 1 tiesgovconsgurdRmyaler WERERIGSE aptitude
bumps having a radius of 250jim formed thereon via the resin layer (A)
at 2 fcgiictaise i fre thp @ pies sumaresnditio prno 6 0 d et 0. AM B, thnchtbglastic
elas e%%'}i'} er@aégﬁi Ievgasn%gﬂm%téo a thicluiess ogihe silicon part of 300 pm.
The protection sheatwas pesled sway R 28 EURT Hfd S EHttomgudaolyolefin
wafer was observed to check bad appearance such as crack or dimple
using an optical microscope. The results thereof are illustrated in Table 1.
2-8. Example 8 An ethylene - afolefin copolymer (TAFMER
(registered trademark), a product of Mitsui Chemicals, Inc.) having an

elastic modulus at 25C, 0' (25), of 5.15 x 106 Pa, an elastic modulus at
AOC C'(RON nf1AvY 10EPa C'(ARNY/ C' (2B = 0D N27 and a dencityvy 0f



was subjected to film-making processing at a thickness of 350pm on a
polyester layer (TEFLEX, thickness: 50pm, 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)mt
formed thereon via the resin layer having a plasticity under temperature
and pressure conditions of 60C and 0.4 MPa, and the resulting material
was ground to a thickness of the silicon part of 300pm. The protection

lasHuBFin S JUHET AN/ VBE arRPlise Sorteimaricts iwtékwaln particular, in

ruad; . such as crack or. dimple using an
e e P e 2b e R e S fomcnt and
Ht'a{\él#)tng'OIeﬁn

iorCoonparative: Bxampte 2 prefex@@lyoieéirh(Eélﬁséﬁ@ﬁ@dé!%t%@‘ sle}
Polychemicals Co., Ltd.) having an elastic modulus at 25C, G' (25),

elagtgmsr 104 PHheandisttieraot atenar6 0@ G of0heobLAPKTEA] RR, example, a

; G'l(l60%/ G 256)8’= O.1Jb ng a density of 840 kg/M3 was used as a resin

s Yﬁ%\ﬁﬁgogfgfg% J;?.“"rhf"ﬁ yRERHES Gibsibctedtis Mincthslane brodeesistyrene

bloaka dhi rlayer (TEELEX, thickness: 50)tm
e Do e L e i B o Wit ),

ottgurfage:peadastionsbketopbEmdhe SRIMISONHLSINARIGE SWEASE and the like.
protection sheet was attached to the semiconductor wafer with solder

Copghstsschauiplgatadie St Psbrmdenmetoihk rroduvia thehresipriayer name: JSR
ving, a plasticity under temperature and pressure conditions of 60C and

St G TR RS R S e anrondsstopmne: KRATON
D sticondaait af,300R10. The R ' h le ay at 25C and

t%#ﬁgeﬂmicondauctomfer was?% g%g;%?\r/)g% %ﬁgmﬁ%%a%la%%garaggé Ilgsfffchc‘o)\gcrem

exanpbks opHif RS usicigdan aplicek cicrpssngs Theresllisdhssealate SEPTON
illustrated in Table 2. 3-3. Comparative Example 3 An ethylene -

(registrath EadomrerprmiEnmtredrby StersavtGoe fiariandthedikect of Mitsui
Chemi " aving an elastic, modulus at 25C, G' (25), of 5.35 x 106
P, an SR HSTIEBET SBER Sl tiswabotee bectdeyming

higBlP36yand ia a0 b 0K YO WasHSRABRAIED LhAdeRR 18¥el Bhiomer
The ethylene - a’olefin copolymer was subjected to film-making

conslywssiblgelt athibkinssion 350l lonttheauridsa ©f sheopolyalefindayer cited.
side of a laminated base film made of a polyester layer (TEFLEX,

Copiiekhe e Balth, EPBHURCBIPeR HifiBnt (emstallive)-aHty sohpoiséire-olefin
c : i : t of t-Mitsyi Polychemical

o i O R B DS S
coptaypreparedigeopgrndyeigo watersatacs piatertion eﬁ_@@fbcwgopolymer

semiconductor wafer surface protection sheet was attached to the
andsdiilbpdetnciptferamplevidelidamprinaving anablius eb&5asm-fdimaeshme:

via the resin layer (A) under temperature and pressure conditions

D RR LG PRt RN oteRp A
of thegilicen. 0 pratectio eet was peeled away at
25C and thg3 segr%??gﬁdggtjggh v)\;%%} v%/%% (()ybé]e%gdq%o %%%leé%@ h@%flégpvp%a?aﬁc%mal

tempauiiiae. chack-oledmplereising as-eptidal slidinseere & he- regwisHhargof « 20
are illustrated in Table 2. 3-4. Comparative Example 4 An ethylene -

carbon, Ao fnter FPRERER (RS ddReatiamatkcseproductehMitsdicene,

) icals, ing,an elastic modulus at 25C, G' (25), of 5.35 x 106

e PR 5 B RS, T e remndgpectice

Ambrg3thenrd reensity Rf 320ka/m3 Was userhas A kesii i 2 reg%ll@%egx(f‘r?fpies
The ethylene - a-olefin copolymer was subjected to film-making

therppcisisdindg arcanthivkiessrof 880umcbnah e suftacenahihe PUYAIRAN {ay8ered

o ds.ide lr((ia}llaminat d hase film made of a polyester Ia%;(r (TEFLEX,

Ak s S oUB S HFEHAL: BRI MID upBhUETRERKS) &isaistereildratiamark),
layer (EVA, thickness: | 20um, a product of Dupont-Mitsui Polychemicals
Co., Ltd.) different from the resin layer (A) to prepare a semiconductor
wafer surface protection sheet. Ther¥, the semiconductor wafer surface
protection sheet was attached to the semiconductor wafer with solder

bumps having a radius of 250 um formed thereon via the resin layer
havina a nlacticityy 1inder temneratiire and nraccrire conditinne nf LQOC anAd



making processing at a thickness of 350pm on the surface of the
polyoletin layer side of a laminated base film made of a polyester layer .
(TEFLEX, thickness: 50pm, a product of Teijin Dupont Films Ltd.) and a
polyolefm layer (EVA, thickness: 120pm, a product of Dupont-Mitsui
npplerienicals dosul tdyeifferedtérom the resin having a plasticity to
prepare_a semicponductor wafer, surface prqtection sheet, Then, the X
CermicondUEr WAfSY SHEA IBSe e CHER Y B EHedllB Healloy with an
oREMicoNGUEarafes withiselder bumps having, s adius of. 220em formed cude
thereon via the resin layer (A) under temperature and pressure conditions
a oh6Qenaind by MRacand theipgsultiigethateriddnsas @iguid kma thicknesslymer
of the silicon part of 300pm. The protection sheet was peeled away at 25C

oGpiienseies idactE WAy s oBservbaay ehsekba dppbkeance
such as crack ar dimple usipg an optical microscope. The results thereof .
are QA Talte 53-8 E0BATATVE EXamipe o1 11 RepBsi <rtio

m@y%ﬁ%%a apradugt plRHRONMItsyE: Ralychemieals GPmitdh RYIRGiAT the
elastic modulus at 25C, G' (25), of 4.30 x 107 Pa, an elastic modulus at

raf@e, 0 (6B);lofchal8ciefifTcPandy(60) daS! (RB)sith2 Eandhactiepsity pfiB8A non-
kg/m3 was used as a resin having a plasticity. The EVA was subjected to
C?}%ﬁﬂﬁ*ﬁéﬁ%m@ protetsintratia Hckseus BraEsEpnain yelysdtdrpgerd.  As the
aCQIE\Eé‘ l%ﬁ%rghéﬁg%%sg’ '6:510 e %?%u%tmofiéljeljlvn %ﬁfoﬁﬁﬂlm%fé{q&fg absorbents,
prepare a semiconductor wafér sur acepprogfegtllo s%eefaﬁ}wen, e
arfeigenduater waler sutiase Retaciion sheel nasiattaghed ta8ion-imparting
semiconductor wafer with solder bumps having a radius of 250pm formed
agbireondvidithBhesinaybe liadinga plestidity unddr fmntperatsire laper (A), it is
pressure conditions of 30C and 0.2 MPa, and the resulting material was
pr@ﬁ%{?ﬁ%@ tRRIRSSE SFHHESIRSN PSS Op SR THER e fbip dhegtinimum

sdRnpeeledanay a1 ARG AN e semicanducioryafer was observed to

check bad appearance such as cra imple using an optical

microscbpen The restltsibereof arenlliistoateddnof alee2la D USTR Akers (A)

APPLICABILITY The present invention can be used for producing and
hayiseeasiatyai sshidohdustdravafelsitaniddordeigleldianity phsomiing. of solder

bumps or the like are preferably used in combination. Further, when the sheet is peeled
away, tackiness between 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 100um, the thickness of the resin layer (A) should not be less than 100pm.
When the step difference is 200um, the thickness of the resin layer (A) should not less
than 200pm. However, adhesion to the semiconductor wafer having high step

difference



is greatly influenced by not only the step difference such as solder bumps formed on the
semiconductor wafer surface, but also by the shape or placement thereof So, the
thickness of the resin layer (A) suitable for the semiconductor wafer needs to be suitably
designed.

As the base film forming the resin layer (A), there can be exemplified, for
example, a polyolefin layer, a polyester layer or a laminate of a polyolefin layer and a
polyester layer, and the like, which can be properly used according to the production
process of the semiconductor wafer. For example, in case of a laminate type made of
polyester layer and polyolefin layer, in a grinding processing of the semiconductor wafer,
there may be concerns such that the semiconductor wafer might be warped due to the
degree of crystallinity of the semiconductor wafer itself or shrinkage of the polyimide
film, bump stress or the like. So, by taking a balance between the thickness and rigidity of
polyester layer and polyolefin layer, the amount of warpage in the semiconductor wafer
can be reduced.

As the base film, preferable are polyolefin such as polyethylene, an
ethylene-vinyl acetate copolymer, an ethylene-alky! acrylate copolymer (an alky! group
having 1 to 4 carbon atoms), an ethylene-a-olefin copolymer, a propylene-at-olefin
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 including 1) polyolefin layer /
resin layer (A), 2) polyester 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)



is preferably not more than 1.000pm and more preferably not more than 700um. In
the method for protecting the semiconductor wafer using the sheet, the thickness of the
polyester layer is from _5;,un to 100um and more preferably from 20pum to 100 pum in
consideration of the workability in the process for producing the semiconductor wafer
comprising attaching and peeling of the sheet without damaging adhesion of the resin
layer (A). 'The thickness of the polyolefin layer is from 10pm to 400um and more
preferably from 30um to 300um.

‘When an etching process using chemicals or the like, or a heat-resistant
process is employed in the second and third steps, as the optimum sheet configuration,
the sheet configuration m items 2) and 3) having a polvester film laminated at its
outermost layer having the chemical resistance and heat resistance is preferable.

The method for producing the semiconductor wafer using the semiconductor
wafer surface protection sheet according to the present invention comprises, for
example, a first step of adhering the above semiconductor wafer surface protection sheet
to the semiconductor wafer surface preferably via the resin layer (A) while heating and
pressunizing, and a second step of grinding the semiconductor wafer back surface and
subsequently carrying out an etching process and a polishing process for removing a
damaged .iaye.i* generated by a grinding processing on the semiconductor wafer back
surface without peeling the surface protecting film in sequence, and then a third step of
carrying out metal sputtering and plating treatment or other heating {reatment. 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 di.cing for dividing and cutting the
semiconductor wafer, a step 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



pressure conditions, the temperature is preferably in the range of 40°C to 70°C and the
pressure is preferably in the range of from 0.3 MPa to 0.5 MPa. This is the condition for
making good use of characteristics of the resin layer (A) to the maximum. The resin layer
(A) has the relationship of G* (60) / G’ (25) < 0.1 where G’ (60) is the storage elastic
modulus at 60°C and G’ (25) is the storage elastic modulus at 25°C. When the
temperature is not more than 40°C, the elastic modulus of the resin layer (A) is high,
without exhibiting a capability for absorbing step difference, there may be caused some
defects in the semiconductor wafer such as voids in some cases. Meanwhile, when the
temperature is not less than 70°C, the elastic modulus of the resin fayer (A) may become
extremely low so that there may arise concerns regarding protrusion of the resin layer (A),
thickness non-uniformity of the sheet or the like, When the pressure is not more than 0.3
MPa, step difference can not be fully absorbed. On the contrary, when the pressure is not
less than 0.5 MPa, concerns arise regarding protrusion of the resin layer (A), thickness
non-uniformity of the sheet or the like. Accordingly, an optimuim combination is
preferably selected from the temperature range of 40°C to 70°C and the pressure range of
0.3 MPa to 0.5 MPa according to the thickness of the resin layer (A), the shape and
placement of step difference on the semiconductor wafer of the side where the sheet is
attached, or the like. For example, temperature and pressure conditions of 45°C / 0.35
MPa or 50°C / 0.4 MPa can be cited.

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

i3



step) follows. For processing in the third step, without peeling the protecting film, a step
of processing under heating conditions for sputtering a metal onto the back surface of the
semiconductor wafer or immersing the semiconductor wafer in a plating solution for
plating the semiconductor wafer back surface is carried out in some cases, Then, the
semiconductor wafer surface protection sheet is peeled away. Furthermore, after the
protection sheet is peeled away, treatment such as water washing, plasma washing or the
like is applied to the surface of the semiconductor wafer as required.

The thickness of the semiconductor wafer before processing is properly
determined depending on the diameter, the type or the like of the semiconductor wafer,
and the thickness of the semiconductor wafer after processing the back surface of the
semiconductor wafer is properly determined depending on the size of a obtained chip, the
type of the circuit or the like.

The operation of attaching the semiconductor wafer surface protection sheet to
the surface of the semiconductor wafer is generally conducted by a device denominated
as an automatic adhering machine comprising a roll-shaped semiconductor wafer surface
protection sheet, though it may be manually operated in some cases. Examples of the
automatic adhering machine include Model: ATM-1000B, ATM-1100 and TEAM-100
manufactured by Takatori Corp., Model: 8500 series manufactured by Nitto Seiki Co,,
Ltd. and the like.

As a method of mechanically grinding the back surface of the semiconductor
wafer, 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 usually
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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to Examples. The present invention is not limited to these Examples. Meanwhile,
various properties described in Examples were measured by the following methods.

I. Measurement of Various Properties

[-1. Measurement of Storage Elastic Modulus G°

A sample for measuring a viscoelasticity having a radius of about 8 mm and a
thickness of 1 mm is prepared with a resin forming a resin layer (A). A storage elastic
modulus G’ is measured at from 25°C to 90°C (at which temperature the measurement
of elastic modulus of a resin layer becomes impossible) using a dynamic viscoelasticity
measuring device (Model: RMS-800, manufactured by Rheometrics Inc). A
measurement frequency is 1 Hz, and a warpage is from 0.1% to 3%.

1-2. Density (kg/m‘3 )

The density 1s measured in accordance with ASTM D 1505,

1-3. Breakage of Semiconductor Wafers (Number of Sheets)

With regard to 5 sheets of semiconductor wafers with solder bumps having a
radius of 250um formed thercon, the wafer back surface is ground to a thickness of a
silicon part of 300pm and then observed to check errors such as dimple or crack using
an optical microscope.,

2. Examples

2-1. Example 1

An ethylene - o-olefin copelymer (TAFMER (registered trademark), a product
of Mitsui Chemicals, Inc.) having an elastic modulus at 25°C, 3° (25), of 5.15 x 10° Pa.
an elastic modulus at 60°C, G’ (60), of 1.4 x 10° Pa, G'(60) / G* (25) = 0.027 and &
density of 810 kg/m’ was used as a resin of a resin layer (A). The ethylene - «-olefin
copolymer was subjected to fiilm-making processing at a thickness of 350pm on the
surface of the polyolefin layer side of a laminated base film made of a polyester layer
(TEFLEX, thickness: 50pm, a product of Teijin Dupont Films Ltd.) and a polyolefin
layer (EVA, thickness: 120pm, a product of Dupont-Mitsui Polychemicals Co., Lid.)

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 250pum 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 300um. 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
thercof are illustrated in Table 1. In Table 1, adhesion on the bump was determined
acceptable when no voids were formed at the circumference of the bump at the time of
attaching.  Grindability was determined acceptable when TTV (Total Thickness
Variation) inside the wafer after grinding is not more than 20pum, while unacceptable
when TTV is more than 20pm.

2-2. Example 2

An cthylene - a-olefin copolymer (TAFMER (registered trademark), a product
of Mitsui Chemicals, Inc.) having an elastic modulus at 25°C, G’ (25). of 5.50 x 10° Pa,
an elastic modulus at 60°C, G* (60), of 0.18 x 10° Pa, G760/ G (25)=0.033 and a
density of 880 kg/m3 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 350um on the
surface of the polyolefin layer side of a laminated base film made of a polyester layer
(TEFLEX, thickness: 50 um, a product of Teijin Dupont Films [td.) and a polyolefin
layer (EVA, thickness: 120 pum, a product of Dupont-Mitsui Polychemicals Co., Lid.)
different from the resin layer (A) {o 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 250pm 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 300um. 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 resuits

thereof are itlustrated in Table 1.
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2-3. Example 3

An ethylene - a-olefin copolymer (TAFMER (registered trademark), a product
of Mitsui Chemicals, Inc.) having an elastic modulus at 25°C, G” (25), of 5.45 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 350um on the
surface of the polyolefin layer side of a laminated base film made of a polyester layer
(TEFLEX, thickness: 50um, a product of Teijin Dupont Films Ltd.) and a polyolefin
layer (EV A, thickness: 120um, a product of Dupont-Mitsui Polychemicals Co., Ltd.)
different from the resin layer (A) to prepare a semiconductor wafer surface protectidn
sheet. Then, the semiconductor wafer surface protection sheet was attached to the
semiconductor wafer with solder bumps having a radius of 250pum formed thereon via
the resin layer (A) under temperature and pressure conditions of 40°C and 0.5 MPa, and
the resulting material was ground fo a thickness of the silicon part of 300um. 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.

2-4. Example 4

An ethylene - a-olefin copolymer (TAFMER (registered trademark), a product
of Mitsui Chemicals, Inc.) héving an elastic modulus at 25°C, G7 (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 1<g/m3 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 pm on the
surface of the pqiyoleﬁn layer side of a laminated base film made of a polyester layer
(TEFLEX, thickness: 30um, a product of Teijin Dupont Films L.td.) and a polyolefin
layer (EVA, thickness: 120um, a product of Dupont-Mitsui Polychemicals Co., Ltd.)
different from a plastic resin layer to prepare a semiconductor wafer surface protection
sheet. Then, the semiconductor wafer surface protection sheel was attached to the

semiconductor wafer



with solder bumps having a radius of 250um formed thereon via the resin layer
(A} under temperature and pressure conditions of 70°C and 0.3 MPa, and the resulting
material was ground to a thickness of the silicon part of 300um. 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
iliustrated in Table 1.

2-5. Example 5

An ethylene - a-olefin copolymer (TAFMER (registered trademark), a product
of Mitsui Chemicals, Inc.) having an elfastic modulus at 25°C, G’ (25), of 5.35 x 10° Pa,
an elastic modulus at 60°C, G° (603, of 0.53 x 10° Pa, G*(60) / G (25) = 0.099 and a
density of 890 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 350um on the
surface of the polyolefin layer side of a laminated base film made of a polyester layer
(TEFLEX, thickness: 50pm, a product of Teijin Dupont Films Lid.) and a polyelefin
layer (EV A, thickness: 120um, 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 250um 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 300um. The
protection sheet was peeled away at 25°C and the semiconductor wafer was observed fo
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)y/ G (25) = 0,04.4 and a
density of 790 kg/m’ was used as a resin of a resin layer (A). The ethylene - o-olefin
copolymer was subjected to film-making processing at a thickness of 350um on the

surface of the



Edge crack Wafer dimplei urinuatatity (water ti V after grinding) Aunesion

on bump (existence of void) Attaching pressure (I\4Pa) .. Anacning

temperature (C) " Thickness (tun) Density (kg/m3) G' (60)/ G' (25) G (60)
péi/?))leﬁn layer side of a laminated base film made of a polyester layer (TEFLEX,
thickness: 50um, a product of Teijin Dupont Films Lid.) and a polyolefin layer (EVA,
thickness: 120um, a product of Dupont-Mitsut 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 a radius of 250pm formed
thereon via the resin layer (A) under temperature and pressure conditions of 60°C and
(.4 MPa, and thé resulting material was ground to a thickness of the silicon part of 300
um. 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 iHlustrated in Table 1.

2-7. Example 7
An ethylene - a-olefin copolymer (TAFMER (registered trademark), a product

of Mitsui €hemicals, Inc.) having an elastic modulus at 25°C, G (25), of 6.15 x 10° Pa,
an elastic modulus at 60°C, G* (60), of 0.43 x 10° Pa, G (60) / G* (25) = 0.070 and a
density of 900 kg/m’ was used as a resin of a resin layer (A). The ethylene - a-olefin
.copolyiner was subjected to film-making processing at a thickness of 350um on the
surface of the polyolefin layer side of a laminated base film made of a polyester layer
(TEFLEX, thickness: 50um, .a product of Teijin Dupont Films Ltd.) and a polyolefin
layer (EVA, thickness: 120um, 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 a radius of 250um 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
um. The protection sheet was peeled away at 25°C and the semiconductor wafer was

observed to check bad appearance such as crack or dimpie using an optical microscope.

The results thereof are



G (25) (Pa) Brand A unacceptable unacceptable 0.4 60 350 880 0.27
118 x107 4.30x 107

illustrated 1n Table 1.

2-8. Example 8

An ethylene - a~olefin copolymer (TAFMER (registered trademark), a product
of Mitsui Chemicals, Inc.) having an elastic modulus at 25°C, G (25), of 5.15 x 10° Pa,
an elastic modulus at 60°C, G* (60), of 1.4 x 10° Pa, G’ {60) / G (25y=0.027 and a
density of §10 kg/m® was used as a resin of a resin layer (A). The ethylene - a-olefin
copolymer was subjected to {ilm-making processing at a thickness of 350um on the
surface of a polyester layer (TEFLEX, thickness: 50um, 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 250um 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 300um. 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 I,

3-1. Comparé.tive Example 1

Polyolefin (ethylene - vinyl acetate (hereinafter referred to as 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)
= (.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 350um on a polyester layer
(TEFLEX, thickness: 30um, 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 250pum formed thereon via the resin layer having a plasticity under
temperature and pressure conditions of 60°C and 0.4 MPa, and the resuiting material
was ground to a thickness of the silicon part of 300pm. The protection sheet was peeled

away at 25°C and
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Ethylene - vinyl. acetate Comparative Example 1 3..... 1-1 acceptable
acceptable 0.4 60 350 840 0.11 0.48 x 107 4.40 x 107

the semiconductor wafer was obsefved to check bad appearance such as crack or dimple
using an optical microscope. The results thereof are illustrated in Table 2.

3-2. Comparative Example 2

Polyolefin {EVA, a product of Duponi-Mitsui Polychemicals Co., Ltd.) having
an elastic modulus at 25°C, G” (25), of 440 x 107 Pa, an elastic modulus at 60°C, G’
(60), of 0.48 x 107 Pa, G'(60)/ G* (25) =0.11 and a density of 840 kg/m’ was used as a
1‘esf11 having a plasticity. The polyolefin was subjected to film-making processing at a
thickness of 350um on a polyester layer (TEFLEX, thickness: S0pm, 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 250um formed thereon via the resin layer
having a plasticity under temperature and pressure coﬁditions of 60°C and 0.4 MPa, and
the resulting material was ground to a thickness of the silicon part of 300um. The
protection sheet was peeled away at 25°C and the semiconductor wafer was observed (o
check bad appearance éuch as crack or dimple using an optical microscope. The results
thereof are illustrated in Table 2.

3-3. Comparative Example 3

An ethylene - g-olefin copolymer {TAFMER (registered trademark), a product
of Mitsui Chemicals, Inc.} having an elastic modulus at 25°C, G’ (25), of 5.35 x 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/’rn3 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 350um on the
surface of the polyolefin layer side of a laminated base film made of a polyester layer
(TEFLEX, thickness: 50um, a product of Teijin Dupont Films Ltd.) and a polyolefin
layer (EVA, thickness: 120um, 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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Ethylene - vinyl acetate Comparative Example 2 3 unacceptable
unacceptable 0.5 30 350 850 0.036 0.19 x 106

the semiconductor wafer with solder bumps having a radius of 250um formed
thereon via the resin layer (A) under temperature and pressure conditions of 30°C and
0.5 MPa, and the resulting material was ground to a thickness of the silicon part of 300
um. 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 iltustrated in Table 2.

3-4. Comparative Example 4

An ethylene - v-olefin copolymer (TAFMER (registered trademark), a product
of Mitsui Chemicals, Inc.) having an elastic modulus at 25°C, G” (25), of 5.35 x 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 ke/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 350um on the
surface of the polyolefin layer side of a laminated base film made of a polyester layer
(TEFLEX., thickness: 50pum, a product of Teijin Dupont Films Ltd.) and a polyolefin
layer (EVA, thickness: 120um, a product of Dupont-Mitsui Polychemicals Co., Ltd.)
different from the resin layer (A) to prepare a semiconductor wafer surface protection
sheet. Then, thé semiconductor wafer surface protection sheet was attached to the
semiconductor wafer with solder bumps having a radius of 250um 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 part of
300um. 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 Example 5

A polyoleﬁn layer (EVA, a product of Dupont-Mitsui Polychemicals Co., Ltd.)
having an elastic modulus at 25°C, G” (25), of 430 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



5.35 x 106 Ethylene - u-nletin I...-1 A unacceptable unacceptable 0.2 80
350 850 0.036 0,19x 106

a resin having a plasticity. The resin having a plasticity was subjected to film-
making processing at a thickness of 350um on the surface of the polyolefin layer side of
a laminated base film made of a polyester layer (TEFLEX, thickness: 50um, a product
of Teijin Dupont Films Ltd.) and a polyolefin layer (EV A, thickness: 120pm, a product
of Dupont-Mitsui Polychemicals Co., Ltd.) different from the resin having a plasticity 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 250um 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 300pm. 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.

3-6. Comparative Example 6

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 a resin having a plasticity. The EVA was subjected to film-making processing
at a thickness of 350um on a polyester layer (TEFLEX, thickness: 50pum, 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 250um 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
300pum. The protection sheet was peeled away at 25°C and the semiconductor wafer
was observed to check bad appearance such ag crack or dimple using an optical

microscope. The results thereof are illustrated in Table 2.
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5.35 x 106 Ethylene - cc-olefin cJJ F.) unacceptable unacceptable 0.4 60
350 880 0.27 118 x 107

INDUSTRIAL APPLICABILITY

The present invention can be used for producing and processing a semiconductor

wafer suitable for high-density mounting.
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4.30 x 107 Ethylene - vinyl acetate Comparative Example 5 LA 1St

unacceptable unacceptable 0.2 30 350 880 0.27

[Table 1]

Example 7

Example | Fxample 2 mxmm%_m 3 Example 4 Example 5 | Example 6 ‘ Example 8
- ﬂ Ethylene ~ | Ethylene —
Ethylene — lene — -
Beand hylene Ethylene Ethylene - Ethylene — Ethylene s-olefin Ethylene -
o-olefin o-olefin e-olefin o-olefin o-olefin o-olefin a-olefin
. = [
Q_ M . G y G @.Mu X MG £
(25) (Pa) | 5 45\ g 5.50 x 10° S43x 10 345 x 10 535x10° | 505x10° | S5 x 107
. T 10 6 0.43 x 10° 6
(' (60) (Pa) 0.14 x 10° 0.18 x 10° 0.16 x 10 0-16 10 0.53x10° | 0.22x 10° 0.14 10
G' (60)/ G' (25) 0.027 0.033 0.029 0.029 0.099 0.044 0.070 0.027
Density (kg/m’) 810 880 860 860 890 790 900 810
Thickness (um) 350 350 350 350 350 350 350 350
Attaching : ‘ 60 |
temperature (°C) 60 60 40 70 60 60 60
Attaching 0.4 0.4 0.5 0.3 0.4 0.4 04 0.4

pressure (MPa)

Adhesion on
bump {existence
of void)

Grindability
(wafer TTV
after grinding)

Wafer dimple

Edge crack
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1.18 x107 4 30 x 107 Ethylene- vinyl acetate 1 CLAWS 1.A
semiconductor wafer surface protection. sheet comprising a base film and
at least a resin layer (A) that is to be adhered to the surface of the
semiconductor wafer, the resin layer (A) satisfying a relationship of G' (60)
| G' (25) < 0.1 where G' (25) represents a storage elastic modulus at 25C
and G' (60) represents a storage elastic modulus at 60C, and the range of
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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 differgnge formed on a surface of a
semiconductor wafer. 7. The semiconductor wafer surface protection

sheet according to claim I. wherein the resin layer (A) has been formed

into a resin film and laminated on a base film. 8. The semiconductor

Wwafer durfaseprdtsétionshestecoringaooslaime? owhersingheresidiim and at
layer (A) is laminated on only one surface of the base film. 9. The

]Sg%fb&i?f bii‘é?‘h@?é#%rfé& Broteciish shakt sudsraivig'hs srpgopductor wafer,
whetein the.base fimsiselgatad figm;thearoup ensisting of 4 palyplefip: s,
layer, a pdlyester layer and a laminate of a polyoléfm layerand a )
pptyesier dayeractC:ldhe sendiconductorwarier surface protectiomsheste elastic
according to claim 1, wherein the configuration of the semiconductor wafer
rgiFfdes Protectiondstieastiseeldctdd fdmitadigrody sbhststing’ S i)’ Pa.
polyolefin layer / resin layer (A), (2) polyester layer / resin layer (A), (3)
polyester layer / polyolefin layer / resin layer (A) and (4) polyolefin layer /

olyester layer L resinJayerifu i PRIIeHSOLRIQIGCHNGiRy (o claim 1, wherein
semiconductor wafer comprising: a first step of adhering the

asémitondubtorewiater sutface firotettiohsheet @olainmi. to a
circuit-formed surface of a semiconductor wafer while pressurizing at a
pressure range of 0.3 MPa to 0.5 M_Pa and in a temperature range of

L40C tofFOC' codS cond 1fst_eé) o) rindip ano -circuit-fgrm ds[urfacle o{ N
D, 1C Sélallc nAUCLOr waler Surrace hC} 8%111:01] S]FBJ[ accoidin J%ﬂ elalm 1, WIereln
the semiconductor wafer; and a thirdstep© processmé €

tROR-GHaRitfqr %@l@}alff?&eaﬁfo@%%]%@ﬂ&@ﬂ{tlﬂptm wafer after grinding.
12.The method for protecting a semiconductor wafer according to claim

11,

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

a-olefing selected from w-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 laver (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.

27



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. 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. ABSTRACT A
semic%gucto.r wafer surface pro‘ftection sheet which can prevent

O NS RIST WA S hiogi e Elbehereinada sairadesherein

. 3
breakage of 8 semrconal

théeaemeondycanaiRtnas saioplcantnsinogss, fnd a method for

protecting the semiconductor water by using such protection sheet.
The semiconductor wafer surface protection sheet includes at least one
resin layer (A) satisfying a relationship of G' (60) / G' (25) < 0.1, where G'
7. (25) is ASIBIAGREIEAE NI 20280 caiehGh¢e0) dscacktyragalstastiovherein

ulys at 60C The.semiconductor wafer protecting method using such
theé%?ige Pﬂm § sglecte%(ir&).mnllhe group consisting ot a po!ygoleﬁn layer, a golyester layer

eet Is aldd provi
and a laminate of a polyolefin layer and a polyester layer,

10. The semiconductor wafer surface protecﬁbn sheet according to claim 1, wherein
the configuration of the semiconductor wafer surface protection sheet is selected from the
group consisting of (1) polyolefin layer / resin layer (A), (2) polyester layer / resin layer
(A), (3) polyester layer / polyolefin layer / resin layer (A) and (4) polyolefin layer /

polyester layer / resin layer (A).

i1 A method for protecting a semiconductor wafer comprising;

a first step of adhering the semiconductor wafer surface protection sheet of claim
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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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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