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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

PSemicorductor Wacfér!? uring mechafica ygaﬁhciﬂﬂéuﬁgr g@Slconductor
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
sealjagdha AErARAAHONTEIILS RS RS BT B afciserma ey lovicikenetianthiadithe like.
of attachi rinding or the like, exhibits high adhesion on the .
As asé%i\%é}r? LI%%(%F wa egrcguucéoarc\g?%rtl uﬁr%?%8{8565%)1&55%%’%53%6%‘89 fijm coated
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~increasing the crosslinking density. The adhesive film can be regarded as
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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




thickness after grinding is targeted at 100m or less, with the number of

laminated chips of 2 to 10 layers. With high-density mounting design, a

thick portion which was not problematic in the past is now considered to

better be thinned as well. Specifically, a semiconductor wafer with solder

bumps formed thereon for connecting chips and a circuit substrate as an

electrode in a spherical pattern can be cited. In the past, a semiconductor

wafer with solder bumps formed thereon was not supposed to be thinned

-~ 400 60Qgm -- even a gringing pracessing is
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400pm or less with a grinding process is under development.’In this casg,
sentheoseigth ofafrs)semicomdungtorfwaier ledvioty is timishechdo thibthickness the

of 40Qpin or Ieags with a grinding process is reduced. It has been pointed
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wafer breaks due to the load cau rmation ot sofdér
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advance prior to grinding the semiconductor wafer while the wafer has

some SeAgipmicondygtesmiefndasticoyaferrsurface priveaiihg Attheaiveninum
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stress is unevenly distributed on the semiconductor wafer s rFace uring'a
prajiindingqorocess; teflehyecoaiusinbiaakags of taRISLMIRORIUGIEWAISE stress

The solder bumps may be spherical or in a shape similar to a trapezoid,
duringctesinbng dE0rssso dborediasetomr deesigh 10 dékigiveyilm with enhanced
ad ngltljfg(% urer. | ugthlﬁt%emif:(gnductor afers with solder bumps disposed
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semiconductor wafers having unevenness of 20gm to 200gnT.
capRblthelr mone esinecthet yeastnkling tdetetinicad icankidarationssmdall level and an

technolck)}?y called wafer-level package has come into wide use to further
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~ reduced to about 25% of the conventional package, and it is Suggested
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afer hnology also includes a process for finishing
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the silicon part as thin as with the convention der bump technology
sema@feddete | paekagdatectinalaby séhe dweiglkt: 6f g AR QRIS he adhesive is
. supposedly as high as 2501.m or 500pm. Thus, there has been a need for
tightl grtheredrafdsusirarestr&sitable for processing the semiconductor

wafer havjng much higher uneven st pﬂdiff rence and a method for _
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complicated in that a scribe line on the semiconductor wafer s
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wafer is designed, or the thickness of a polyim.ide film is changed, the
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sheet and a method for protecting the semiconductor wafer using such
protection sheet. DISCLOSURE OF THE INVENTION The present
invention ha.s been made in view of the above circumstances, and
provides a semiconductor \A./aRr surface protection sheet and a Method

for protecting a semiconductor wafer using the protection sheet which can
nravvent the hreaalkane nf a cemicondiictar wafar evven when the "finiched



G' (25) represents a storage elastic modulus at 25C and G' (60)
represents a storage elastic modulus at 60C, and the range of G' (25)
being from 4.0X106 Pa to 7.0x106 Pa. According to a second

ect, there is provided a method for protecting a semiconductor wafer
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semiconductor wafer while pressurizing at a presture range of

whithMPa anddrBléempetatie pange ab40Lotedoed &Sﬁ@&ﬁ@ét&m@éd as well.
grinding a non-circuit-formed surface of the semiconductor fer; and a

Sphiidietdp. of processirgienevabh-sirdurcldemedngiraca ot hereon for connecting
semicqnductor, wa&er after grin One embolppment of th
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G’ (25) < 0.1 where G' (25) represents a storage elastic modulus a

thand G/ ¢B0pepresents d @iprage @lasticmodulugandOE procesAite ity dfved.
the resin layer (A) of from 800 kg/m3 to 890 kg/m3 is a preferred
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the disclosure provides a method for protecting a semiconductor wafer

witemprisimghaditsttefhokadiaring) thensemicondiictopwalersudees is reduced.
protection sheet of the first aspect to the surface of a semiconductor wafer

“Mﬁ|Eeﬁfégeaﬁ%@%@w@gwé%ﬁgsgi"faacslwwé Y6 BB ARG agha step of
f&%&*‘?eé%‘ 1L¢ 15%1\3, & of 401 %éﬂa 0GR %ﬁé%?&% cgleeos&n%%%'”&&h%afeh breaks due

sem Uctor wafer back sur ace, an step of processing t
tosﬁmlmdbtﬁléﬁdw&ﬂa@%&ﬁ&tﬁfﬁpﬂfaﬁﬂﬂgf iBEiRgk. As a result, 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



A semiconductor wafer surface protection sheet of the present disclosure
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
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Isclosure, even in a grinding step o & semiconductor water

eytemnely, ighunevennessantha-swiasenihispossible to mﬁw@gm@a resin at
breakage of a semiconductor wafer in a series of the above steps. BEST
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be described in more detail below. The semiconductor wafer surface
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represents a stdrage elastic modulus at 25C, and G' (60) represents

a storagehelastic:meduluscat 80 Mhenthel storageielasticond i Sigishing the
within the above range, it is possible to obtain an effect of high adhesion

stbabie pmerenpesdion the surfaselofcthecwmferbithe r@ﬁgé@mb@f to first form
LablyG 60 / G'(25) < ?.08. and pa[ticularlly orefera ? (60)/ G'

P B bt S e T A0S 6 PR TR s i as

V\Q’[Q%‘Pé %9%‘31%%;&510561&Qlﬁbﬁﬁ‘q%&lmf&x?ref%r%%é;f 1001904 élg(L]thhF (‘ﬁt(?ﬁy the

106 Pa. The storage elastic modulus G' (25) is preferably from 4
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Pa. By designing a resin to have such a storage elastic modulus range, at
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sahgehis Allrched, theshare,Rfthe J6s! {zeé@quﬁ m%m%n%@ §&1 m%t shape of the

adhesion can be maintained during processing. The density of the
seasinddyerofAyisepiefe hablyrfranm 80k dgdn3 1o 89 6ckiimBiemord prefekablyuctor

from 830 kg/m3 to 890 kg/m3 and particularly preferably from 850 kg/m3
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heating or%&?a&:hln ]t € resin :fayer (BS a cohesive force oﬂﬁe Tesin
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wafer (reduced resin residue on the semiconductor wafer surface).

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 hreakage of a

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



The sheet according to the present invention can be prepared by

laminating, on a base film, the resin layer (A) formed by a film-making

process according to a known molding method such as extrusion molding

or the like. The resin layer (A) may be laminated on one surface of the

base film by the laminating method such as an extrusion-laminating

method, a dry laminating method and the like. When materials for the
grintfiSetRRER NG AQiNE RresptIRYeRiRNR-Aasionsd othe.plasHC MAGHIUS itk

displacement of the resin layer (A) at the time of heating has been mostly
extrpaiel plignitep . dSiecenthhasdt tenyideaturepf. an attaching machine of a

semiconductor wafer surface protection sheet is generally about 60C as

its upper MeennRendeISi GAVSFaprAgRkas: athexstastie mvdulendaamagemsl) have

r its gptimization where 0' (25) is.the storage

' (25) has been tested f
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having an unevenness of 250um, when the elastic modular ratio 0' (6 !
proiféridbylislessithrapelhsifdhn shivetisxatadbesha i@ peratyrs 1ange Sbrage
40C to 70C and at a pressure range of 0.3 MPa to 0.5 MPa and used, it
elastiagpdeln $ou 8 thi wergssighdduhesic® o Alseordigl cobikippesoiftiiment ian has
b a normal temperature. This is considered possible because the
eer&%‘?&ﬁgﬁﬁtﬁ n 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 forminglth@1rersin layer (A) exhibiting the
aforementioned characteristics contains an olefin copolymer as a main '
compotERTHT A SR ASPRS taBIRRNScBIgBIgiA et SRORSUFIRIFMEFR surface protection sheet
coffretisteseddratiamarly) mandfagiurge:ay Mitauks Ghamiaaised ne Garbece of the

j lefin.copelymer roperty: that a.corrasive. iop.,
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invention because it is a material with less stresses on the environment.

Incidentaliyrdthe ioleleceapabinehitor Bipg thiRd astiiye i prat tNBs 86@Nbnductor wafer
Coﬂ[ﬁﬂgﬂgpn contc_alns preferably an a—olefln cop(_)Iymer having at leasttwo =

kinds of a-olefins selected from a-olefins having 2 to 12 carbon atoms as

main YfisteRipeimsthesirethasentimsndistor ssafisissdaraiofcaion /bagt as defined above

contamination E? th sem%conductor wafer wit nglﬁﬁr bumps_havin
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 ranBEQSTRS IOREIYIAN s9UEYIen] 7 fensideiad ARR0E &F Alelinsoec. As the
: a-olefin having 2 to 12 carbon atoms, there cah be exemplified, for
- examplecetidykene of rapydéne 2 Inbataneiffpentenendanetiyind sbuiepsductor
. 1-hexene, 4-methyl-l-pentene, 3-mehyl-l-pentene, 1-heptene, 1-octene,
wafgrgadne, 1-dodecene and the like. As the combination excellent in an
- aptitude .fgr attaching, there can be exemplified, for example, an .
ey SRS re J S e T HE RER Bh o sempiconducto
Waf@rﬁ@éy@%d;ﬁgropylene-l-bu__tene-a-olefin having 5 to 12 carbon atoms, a
terpolymer of ethylene-propylene-a-olefin having 4 to 12 carbon atoms, a
terpo r_having three components.of propylepa- 1- - i :
maving B G D o s e e
shegiopohymisngan lbastesedtisitaylyr 0A)szashitinmtieretivesbipmbie ks .G (25) <
It is preferable that the resin layer (A) contains the aforem Bgo %olefin
0.1 wason hetas BRmaFMEh AR EATHE & EﬂFtﬁ%?So%rsﬂﬁ ||§%ﬁ ffipresents 2
out 60 weight % to. 100 weight % and preferably from about 70 weight
Stor?g?o lffﬁtbcv\r/%?gﬁiuog/% 66 8The resin forming the resin layer (A) can contain
COMPORERF P e aS @i BIFBPPAASHE RIRAIR0TISE L0 BYOREMOT Bthyesterred
and a-olefin, a synthetic resin and the like as a sub-component, in addition
embrodiies ot fion dholievardintibatangesstiavhivh: b wibjbet BRtBSeras batting the
invention is not damaged. By these components, the softening
temperature at a temperature of fronP40C 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
avamnle a3 nolvvetvvrene alactomar a2 nolvvolefin  elactomar A



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 density polyethylene, a straight chained low
density polyethylene, a homopolymer of a-olefin having 3 to 20 carbon
atoms, a vinyl acetate resin and the like. Meanwhile, the resin

.formin resin layer (A) u in the present inyention may contain a
e O SR Siq e e S ST At LTS RIREEORREG S chefrre
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properties, non-contamination with respect to the semicond r wafer are
maineiimipaired. As the additive, there can be exemplified, for example, a
variety of ultraviolet light absorbents, antioxidants, heat-resistant
stabiliZ&re1amtiedinent sb theriing cagemrsy deihe sighetrpaptine dgents and
Semg@g Iélﬁ% As the additive. {‘)refgratbg use}éj affi%the resin layer (A), it is
preferapit YRAT e P HE 16 41L& R RSP LB B R g face
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When the resin layer (A) is made of two or more layers, resin layers %\)
preshavingan ejasticmosighisfarkivMRbickoSsehial go RehiiBRAERERMEON°C
of solder bumps or the like are preferably used in combination. Further,
to Tvhen tAeOBRASEPISRIEIE R NS semitandae pewIs D elerer fisedantbadbird step
of rco%régg%llle Ieest thataif irgterfage getgee the resin layers (A) be peeled
PRWAY™"S MEPRRVENRRATSS B R RS TRYET GA) 48fbing (adhering)
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mostly on the step difference such as solder bumps formed on the
whiciemiebntduataydwiatesStidaesinThe thickbedsdobthensasindayRhtANSd can be a
preferably not smaller than the step difference formed on the
membsimBBkGlrtBr WaRsiesuFRsEemsofasxBraSEing casetheostbisidifforeficehaving
exir rﬁ%ci ahthi kness of 100pﬁ1’ttt e thi%ﬁgessépf the resin layer (A) should not |
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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-alkyl acrylate copolymer (an alkyl group having 1
to 4 carbon atoms), an ethylene-cc-olefin copolymer, a propylene-a-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 exampte, 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
Nnf the cheate AdAecerihad in iteme 1Y t0 4 ie nreafarabhlvy not more than



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 40C to 70C 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
ordheshkersvrlbfugraestrd.and G' (25) is the storage elastic modulus at 25C.

When tllgn%t emperature js not more than 40C, the elastic modulus of the
resin layer (A ?éeh"’i"é?wcfrv@ﬂ%gﬁgf]é%fﬁ%?ﬁ B FsBh S UB<OrBifty step
eriiEnes JHNEMBN AR FRARS SN IRl g merisanaueion Welte. ..
.~ such as voids in some cases. Meanwhrle, when ¥he emperature’is'no ’
it legpwdhiake (0Cranarinstigariofgdlds okthe Jasdndaverifarmay BESANE the above
extremely low so that there may arise concerns regarding protrusion of the
steggsin 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 agsesieQRBRg PRI sIeRPhiE BRI aYeN R Didkgigss
non-uniformity of the sﬁg:et or the like. Acc%r Ingly, an op%%w

combingdipreispraieiaiiy selpbtegbbamahe temelaixe,cange of 40C to
70C and the pressure range of 0.3 MPa to 0.5 MPa according to the

thickndd ciethisaadigtian evafa), thdashapotandopladerieof ohsteresent invention -
difference on the iemico ductor wafer of the side where the sheet is '

COMRLERBH, 157U AKEY EH SIaTDIEY B bt ah hpreduinasbiaftioneor / G
S5C40. P P n ited, sam for, .,
i g e o SRR A g ST P ol (60
repeussmplifiedrdes exanplipdainaieichingmeingg Yeinga MixedAcid 0L tBSithin

like, a plasma etching method, a polishing method or the like. Such
thergbeedansgnibés peet Malip fobtaimech8nit alfdrighlindhasiinlydotha unevenness on
rn stonﬁliﬁ%éhe ?econ step. However, when the semiconductor wafer is

theg RHAF T A S Ererigth T el o HRISTE HEFERE Bo (Ranidindash stBs and
pafgfc{@m@ﬂ;@@agw@%%g)@@r@gpgr@&q on the wafer back surface due to

etching or polishing is preferably used in combination thereof Then, a step

of prodssing:iiechack sutake Of (oo)semigendustopwalesithicd step) ox 10°
follows. Fozggocessing in the thirgi step, withoug peeling the protecting
Pa gngh mpsapespbbrEesi (ifdet HelaitrlcdRdiio i foF lspsitterirg stietabdulus

. Qnto. the hack surface of t emiconductor wafer or immersing the '
O G eRr AR o [T S0 S el aredreon gy 5 x 10
" Pa Wﬁ%r)p@@‘kﬁyrwgéﬁéﬁg%eﬁjrgé%'%%@sﬁ@ﬁ%sstg L D& REM ui;%%ur%%cge at

wafer surface protection sheet is peeled away. Furthermore, After the ’
the proteofiatshiegtiis: pretechaviaytidreninent UGk aswalgemasi¥eGontrolled by

plasma washing or the like is applied to the surface of the semiconductor
heaiipgdprexrabiiing P ingham fluidrhehaidrnesd frthrhgapiconthesion watbe uneven

efore processing is properly determined depending on the diameter, the
e R T o I AP R e s B v i
maiSEINGPRE uetos walRiallarRreeesaing dhe back siface of the
semiconductor wafer is properly determined depending on the size of a
obtairfée dhipitthel typerafithieyeiraiy os treflikerly frork EOpReration ebo kg/m’,
attaching the semiconductor wafer syrface protection sheet to the surface
Eégrlﬁﬂ

morg it SRt CBHRAE toF SireP 8 Gerweral iy domatieuta ypeeiuehly from 850 kg/m’
o s98MInARY 65,80 AIRMATCATNEINY {ﬂaﬁﬂ'rﬁ%ggxg] o y%é%gﬂagﬁe ibit

semiconductor wafer surface protection sheet,

effeOpSIAIRAA SHMGAS N0 FHANPIDLl e AMaMBtigAHParNg MAGMNE: 1o the
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
croolina the cemicondiictar wafar and the arindetone by feadina watar



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 1-1.
Measurement of Storage Elastic Modulus G' A sample for measuring

feéimé%é|éz§ﬁmﬁﬂr?a%hgsaVFa@m>§ of Ao B rdn tRierpwedess 1 mRpl e off

SRR R PSS A S e T
wareAsuigRagnt of elastic modulus of a resin layer becomes impossible)
using a dynamic viscoelasticity measuring device (Model: RMS-800,
manufaterdedypRhabmetvidseintiew measune nertdegpardybis!inbaating, on
and a warpage is from 0.1% to 3%. 1-2. Density (kg/m3) The density is
2 RisadiBd SCEBrAdFICE WitRrRET Ry B 180snakinspienskay acaprding to a known
[ r Wafers er of - With.reqgard t 55?{ ts
e Ry Ty be

lafarmed tharene, therwafer haskisuefagenishgranad 4o aihickness:of asuch as an
silicon part of 300ttm and then observed to check errors such as dimple or

exdrasiourding matiapticahadicrokzdpairiBganspled and tExkkeple 1 An
-ethyleng - a-olefin copolymer (TAFMER (registered trademark), a product
o Mitoo) BB e RS afFEIANE iobCIEESt 39028y G rened
the-dRXid A8 Bguanisasienaduysak00G, G (60) sPtk4i% d 07 FAFaB been
/ G' (25) = 0.027 and a density of 810 kg/m3 was used as a resin of a
mkesin lpyier 6ipntibe. ethiylenre tha-clefiecppolymeroias subjeated thachine of a
film-making processing at a thickness of 350um on the surface of the

sepRFOIETiF Ay eH eidedis ivirated Paskifianeals abeupoRiésterlayeper limit,

. (,E_IFLEIX,t,i kness: 50um, a. product of Teijin, ontFimslLtd)yanda . .
ST ) (EOR: IR RASLE 0001, 4 BIOHUSL S Db R ed fr
it %fﬁﬁ%i%ﬁ'%&e el ) different fgwﬁé@%f%%iﬂ lR%AG Y 4P PRI & Enperature
semiconductor wafer surface protection sheet. Then, the semiconductor
(2wdfer sutfacégnotedtiosicheetiasiscattadhiad 40 tHe(sermicondubtoritafespect to
with solder bumps having a radius of 250pm formed thereon via the resin
theJEr AT RS TR ARG Bl press i eBhditlsistbs sbietisna alalmpyio G
e resulting material round to a thickness of the silicon part.of .
o e ot et o i g & S e P EEK S o

7EeMiganducteswaterinas ebservaddacheckipad apRearanceswelAfund that
crack or dimple using an optical microscope. The results thereof are

vitustighedlinsiable |tHa Fable dpaldhbsiobtoncthetbumprvastdetenmined This is

acceptable when no voids were formed at the circumference of the bump
COélétﬁ%‘%ﬁr@ﬁ%%%m&?ébﬁﬂs?ﬂwwsOaé%mﬁﬂadaaféeé&méem&ﬁaﬂﬂg and

pr@s@\fr@ﬁéalaE@@?‘%‘Aﬁ%ﬂ?&@ﬂ?{%ﬂ%@%@ CVRISLARE 91Inding s nQEmere y i
than 20am, white unacceptable when TTV is more than 20am. 2-2.

prEfasbpletRat a resin forming the resin layer (A) exhibiting the aforementioned
characteristics contains an olefin copolymer as a main component and an ethylene-c.-
olefin copolymer such as TAFMER (registered trademark) manufactured by Mitsui
Chemicals, Inc can be cited. The oletin 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



An ethylene - a-olefin copolymer (TAFMER (registered trademark), a
product of Mitsui Chemicals, Inc.) having an elastic modulus at 25C, G'
(25), of 5.50 x 106 Pa, an elastic modulus at 60C, G' (60), of 0.18 x 106
Pa, G'(60) / 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 350am on the surface of the
polyolefin layer side of a laminated base film made of a polyester layer

fhe(TEeFSLf%Xi thickne?: 50 am, a producti%j T(—:i-églr)l Dupont Films Ltd.) and a
nBlyoTehin 1ayer (EVACHRIEKAdSs® TR, HisPolithasiss it Kifsepvironment.
IndRRINENEMIGRISIGR:  doshldifteranhiig [ er repare a. .
’ ;emicomctor wafer sur%fie |c')rotec(“f’1c}r1:i Qs%iﬁeé @%@n%ﬁzﬁ}% ORe ﬁfticl}?f ention
comafer seftacel pratectikfiskepbvarcitacheditR dherwenicendpetamaiat ected
with solder bumps having a radius of 250am formed thereon via the resin
fropyrsolplinikisingrd pe it Grsbamd: svas a8 et o ol ons pH BOTs dreh Otkie MRt hat it
ex}gggstgg re%illtigl m%ecr(i)altwas round to a thickness of the silicon part of
a_tm.hffwe protechion anagt iEORERIE] SEREEORCBEE T thavith solder bumps
ha a8 ENERRAH GOV RfesiwaRpheRtYes orghRck {ﬁ%geéﬁ.p?i% SiayC h3Re present
crack or dimple using an optical microscope. The results thereof are
invitieisoratedhite Table dnsideBedExsmonplef3:-olefig, ethylene - a-olefin
copolymer (TAFMER (registered trademark), a product of Mitsui
ChemieIE 8ty REIHG ARt adticlmheathos atorse ereasin deseasnplited, for
Pa.an ic. modulus, at 60C, 0" (60), of 0.16 x 106 Pa, 0'(6Q) / 0' (25) =
) é% a%ﬁﬁ%g;&‘&%f%gﬁ k&%\qtévnaes ug'gana‘i%“& r((a%é"lﬂl%tbéi}'rég?ﬂtﬂ%r {rbexene,
4-nThpethylenerea3 lelRyCaPHMREE ViageptNEe CIECLIBHIM-MAKING | _dodecene and
processing at a thickness of 350 um on the surface of the polyolefin layer
thesjdee of & fathinated basofiinevreltmoia polyettetitayer @REAEY, there can be
thici}je S:At50um, a product of Teijin Dupont Films Ltd.) and a polyolefin
XY ‘6@/ fh > 15 YIEBFoEy bne upalimei Polyihdenicatbutene
GRmkid,) dif inqayer (A) to prepare.a semiconductor
ot Dratecio Sraen T hoye b SRR G RS Stifagaroms,

wafer surface protecti eet. Then, the semicon
teryiyteciion stigetwas aiached. toldia samicoadecior WalshWMiIhROI98E moly mer
bumps having a radius of 250 um formed thereon via the resin layer (A)
havipg dhreenspetegneatard presyleecohuditions of 40T lving. 5 MPE, anddheitoms
resulting material was ground to a thickness of the silicon part of .
andsé%?uir?%heag%i%e%rﬁ%%rghé& \%}é%vﬁe‘é]@a&%ﬁ?}é{%@éﬂob&émd singly or in
conPSIRUERRAHGIRL Wialel Was ebserved to check bad appearance such as
crack or dimple using an optical microscope. The results thereof are
illustrdted iprdfabield .tRad thxamspleldyer (AAnifylanaheaoieim&anymelefin
(TAFMER (registered trademark), a product of Mitsui Chemicals, Inc.)
COPQLRHY ShiclHENCrRRNER afl iscorterpthyrepbigasualbeiran ahoslaetiereight %
lus at, 60C, 0' £60),0f.0.16 x 1 a, G(60)/G'(25) =0.029 and a
0 IdrES]e(‘j)nqs}lét1 %tf 'g'G%ié)?r% f%?gg g‘s)g(ljaaff(g %??e(i?ﬁel %é&hllg &ysigt g/ﬁe
ethylene.- @salefirsapoIvmReraassueas din BhmMAKIng HIORERSING AL as o
a thickness of 350 um on the surface of the polyolefin layer side of a
thenmeinrsieidueniimanaddigh aqelyetteietayard TEMLEX athjekinatsiBOURd the
el Frod ct of Tefi;}:l Dupont Films Ltd.) and a polyolefin layer (EVA, _

R Aok FRESOTRATR @ 8GOS B o Alelit ORISR dmibalsaasss inawhich the
ol f ' in layer repare,a semiconductor wafer :
O e R 0, T S R % sotning
tempeodactan sherjovasettddhed 1 tiesgovconsgurdRmwaler (NUHRRIARS aptitude

bumps having a radius of 250pm formed thereon via the resin layer (A)
at afisascté e P e thh 3 psves sunares nditio o 8 Q) anel1 0. \M Pa, tachtbslastic
elas e%%'}i'} er@aégﬁi Ievgasn%gﬂm%téo a thick&gss of the silicon part of 300pm.
The protection shieet wae pesIdd SHATRE S E UM EHtomauadolyolefin
wafer was observed to check had appearance such as crack or dimple
using an optical microscope. The results thereof are illustrated in Table I.
2-5. Example 5 An ethylene - afolefin 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
ADC C (AN NnfOR2Rvw 108 Pa C'(ARON / ' (2B = 0 NO0O and a dencityvy nf



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., 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 250)tm formed
I thereon via gJe re%ig I%ig;r (A) under temperature and pressure conditions
ClaSIEBE AP ATRIBEC SR e dtthg Heatelasiames apduhel libea tiiglaneedar, in
the:sili om. T rotection sheet was peeled away at
O b A R e R Al Are and
iorsucht@stcrack krwlirepie wsitegrailoptical mi ) her
are illustrated in Table I. %}?7. Example 7 %@%%%ﬁﬁ?ﬁﬁo@?ﬁ)@éﬂ? &%oleﬁn
elagtqspfimer TAF MElRs (resistelertomarte thark) canphedectah Mitali for example, a
ot Crrlle[nicals Ing. havi?f n elastic modulus at 25C, 01 (25), of 6.15 x 106
B AR A Ed N UL A6 66 BMBD ) P d. 48 Strsrermshyitsepuigesytyrene
#ty\0 / sed as a resin of a resin layer (A),
e e S ap oy e EAES HR e theps),
othprosessingdieetitiiotess i gRRAMhOBHiR RUERCHANIDE RALYOIETIRIAVEE fike
side of a laminated base film made of a polyester layer (TEFLEX,
Copgirgtpezemppiniahs Sib dndpde oot Fitrbitids)eindsappalyotafimme: JSR
er.(EVA, thickness: 120pn a product of Dupont-Mitsui Polychemicals
Sléé%.e,gtgf ¥ %n‘am&ﬁ?iﬁgﬁ?@&%ﬁﬁﬁw RéRRass PP ae: KRATON
D igendy S ti t. n, t miconductor
$v§1ger surfa%?%%ﬁi%io%@%%?{v@ﬁf at ac%kl}eg 0 tﬁ%%lé%r:wllgcgidu% (%ﬂ\?vraf&mcrete
exapiiiesolaerbiitfipmdiaving antadivind2b@iioh iR dathereaicyiaihe resifbToN
layer (A2 under temperature and pressure conditions of 60C and 0.4 MPa,

(regitened trad e hmamiar tvess! dro BrvarsraGicluidssdftinelisiticon part of
300 p e protection,sheet was peeled away at 25C and the ]
semic%qg(] ]l%: olgrf&/%a?cétl rnvsgas?qg s?er’r\e}zjgot%%ccﬁ)@@\tg( 6%66 8%?)88%?1‘8@%95??%@"“““% a
hightackQtaimnplousing ar PRiigalypl Byl far
st I e o R Bl SIR0 Fa monomer
copsdpsimelockABNIBRIle gistecedstaditetpacksinarpsiaduat edtMifsli can be cited.

c Chemicals, Inc.) avin% an elastic modulus at 25C, 0' (25), of 5.15 x 106
O ECTSy SHALIIT GUSTES ot BORIoG AP EYCEN1. (s Solimms- 0y 1bGHy(28y olefin

QBmandiagens] 1 was used,as a resin of a resin layer (A).
(Cq%he (ﬁ%leﬁce -%%ﬁ%’o%ﬁg}%io g%sms?ug?é%‘fg&’[gnﬁ%lﬁ?ﬁ roalﬁene )DEOCk
copplosessinghipadhytinepsipdi3RANHD AR AP vastenlay
(TEFLEX, thickness: 50pm, a product é?k'?gijin %%g[tﬁ%?nhs ng%%pc’lymer
andpihelike o SerEdaduetp waierbddasenpiotertignsheet. siblensthavduct name:

j uctor wafer surface protection sheet was attached to the
D Y R ol R BRTP Lo B (e Bhrs 1 she ke
formegiheseqm yimiie Jeimiaves Uhundsriemperatyrs and pressure
conditions of 60% and 0.4 MPa, and the resﬁ t#ngs‘ren%%g%ﬁa)f vr\]/1a glgioaﬁna t%oémal
tempﬁtam&sﬁdcmeldl'rcohepmamb@@@amplmpli‘@t@ﬁﬁi@méf@ﬁim\fﬁ% Re 31020
away at 25C and the semiconductor wafer was observed to check ba

carbg Al el 3 Ascrderser dhnpeeu dirRpatiensptichbnsierodeopenghe-decene,
) the re jllustfated in Table 1. 3-1. Comparative Example 1 )
e TR s bl g aad he ke
Amprigdhet ©f PuRemrMisuidRglichan ng.a '
mﬁgﬁus aEtDZSC, G' (25), of 4.30 x 1%?%5,%%?3??? \Enmégéu;gg gf%g‘"’ce,x&mpies
theregg) instludeg oo rommeas Bl (60 MB1(25)ch0 A7 jardacdensity dfBBAkiSnadaistered
radlvas psed.as a re@in.havi g a plasticity. The EVA was subjected to
RIS aking B cESSinG St attATtamaiy omdsdiort BRIApofyeeistarpsly rademark),
(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
nraccrire conditinne of ROC and O 4 MPa and the reciiltina matarial wac



Polyolefin (EVA, a product of Dupont-Mitsui Polychemicals Co., Ltd.)
having an elastic modulus at 25C, G' (25), of 4.40 x 107 Pa, an elastic .
modulus at 60C, G' (60), of 0.48 x 107 Pa, G'(60) / G' (25) =0.11 and a
density of 840 kg/M3 was used as a resin having a plasticity. The

npsiierstiredvas Slisjectdgtodilm-fmaking processing at a thickness of
350Rm.on a polyester layer (TEFLEX, thickness: 50)tm, a product of
Toiin DU Ei < TGS AHEpre BSOSOt Wil Sirfibanioy with an

0.1@m{%%%%ﬁzﬁ%%\;gﬂg ﬂomﬁzﬁ?@hcgyg Helor é’gﬂ{%l’?éf{tf.aﬁ%l%%tt%%ﬂlﬁﬁ%qﬁci ude

a uc

was attached to the semiconductor wafer with solder bumps having a
a ladidsisi 250Rvaigieredtbesgon shaithd fesiridayey bawing ddplastieiyopolymer
under temperature and pressure conditions of 60C and 0.4 MPa, and the
ofesifify hateeal Wwad grorpierasticknesicerthsesiicon part GE300RtN.
The prq\t/?ctiorhs}he%t V\(asnp?eled awa at25C and the sgemi onductor . ;
wafer was observed 19 check né%gaﬁpé%&’rié]ngg% q&°ertt }%Pkﬁﬁ?ﬁémeﬁ“o“
m4$iBgANPRUCAMIOREARS:TRAi RSl thereef aradiustiaied:in TaRIRi% in the
3-3. Comparative Example 3 An ethylene -"a-olefin copolymer
raflpAF MERNbgidtaredetiadenadt), @ produetiotMitsuiGheraitalsylmse)ties, non-
having an elastic modulus at 25C, G' (25), of 5.35 x 106 Pa, an elastic
CHRGRIRAIGR 60ED GEYBEYL & GlFo SEER BRI iE TR Eyetoinpsidd aAs the
SRRSIYRL 830 kgl Waseed as atesinof a tesin lavar (), The BIYIENE. .
- a-oléfin copo’lymer Was su%jéc?egxto[?ﬁm-maﬁlmg processing at &
arthiskagss of Se0inen:thaisuraselobthapolyelefindaverside.ah &ion-imparting
laminated base film made of a polyester layer (TEFLEX, thickness: 50jtm,
agerododt bt Tekjin Dpdht Filldisi vedpy el polyalefir |dyerdEv Agyer (A), it is
thickness: 120pm, a product of DuPont-Mitsui Polychemicals Co., Ltd.)
PTRERTHY it BBIMBOIHRGHS 7BFh Bie RS i g A pHS Ry R ghepaigimum
sFLSSIGEAUCIRL NAIRICAU B IR R Tiaen. the semiconductor
wafer surface protection sheet was attached to the semiconductor wafer
with soldér-bumpschavingea (adius afa2b0umdormed thereeaviadbe resifts (A)
layer (A) under temperature and pressure conditions of 30C and 0.5 MPa,
hayigistise stiing edateriand asibidumsdstovhithicknass bhs sitisontpartadt solder
300 um, T rotection sheet was peeled away at 25C and the ¥
O (T T StV R B ot A A i cHegt I peeled
avkack O AIMPIR MDY 1R PPHCA| MUCERSCRRR IERGLe SliS I BIRAL A ctween the
illustrated in Table 2. 3-4. Comparative Example 4 An ethylene -
regqolefircOpolynerARMER (registered trademark), a product of Mitsui
Chemicals, Inc.) having an elastic modulus at 25C, G' (25), of 5.35 x 106
Pa, an Elsstibiphsamuiatisoeesiy (BoY 9. 197x AvebreGipdby e (Peyhs step
S§930and A dansitof 850 kamaes used as aesin ol aresinfaver () e,
e e%ﬁy ene - a-olefin copolymer was su%jeclfe to fif -making
dipksRssing-At & thichne $5:ah330HM O i sutateRlithePalRielinlaye!  The
side of a laminated base film made of a polyester layer (TEFLEX,
thiblickne o6 1BOpHindprodddtiobTeginthuperirFilins thto. fandep goifotefia formed
r{éa%ier (EVA, thickness: | 20um, a product of Dupont-Mitsui Polychemicals

ONCHE SR RCTENT RGHF theHEsM 1ay8r A6 prépaiesa WenileBritiligtspoe has a

thwgﬁ%gssgffma&?{ﬁgtﬂefam@%ﬁng%&%@%@59\@%%8&8fnvg@%gléstgcgﬁg& 100pm.
Iconau solaer

protection sheet was attached to the sem tor wafer wit
Whemps hayingreradiessof Rbohumderaraktiarean viithryesinlayeiuld not less
having a plasticity under temperature and pressure conditions of 80C and
thgno Mbrmandihe essultivtp erarerial Wis grodsrhdoiahisiadesdafite high step
d.a‘liconepart of 300um. The protection sheet was peeled away at 25C and
1ICTCNCE .

e 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 Potychemicals Co., Ltd.) having an
elastic modulus at 25C, G' (25), of 4.3@Q x 107 Pa, an elastic modulus at
60C, 0' (60), of 1.18 x 107 Pa, 0'(60) / G' (25) = 0.27 and a density of 880
kg/m3 was used as a resin having a plasticity.The resin having a plasticity

was subjected to film- making processing at a thickness of 350pm on the
crirface nf the nolvvalatin Iavver cide nf a laminated hace film made nf a



INDUSTRIAL APPLICABILITY The present invention can t_)e used f_or
producing and processing a semiconductor wafer suitable for high-density

mounting.

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
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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 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



polyolefin 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



Edge crack Wafer dimplei urinuatatity (water ti V after grinding) Aunesion
on bump (existence of void) Attaching pressure (I\4Pa) ..

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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Anacning temperature (C) " Thickness (tun) Density (kg/m3) G' (60)/ G'
(25) G (60) (Pa) G (25) (Pa) Brand A unacceptable

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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unacceptable 0.4 60 350 880 0.27 118 x107 4.30x 107 Ethylene - vinyl.
acetate Comparative Example 1 3..... 1-1

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



acceptable acceptable 0.4 60 350 840 0.11 0.48 x 107 4.40 x 107
Ethylene - vinyl acetate Comparative Example 2

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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3 unacceptable unacceptable 0.5 30 350 850 0.036 0.19 x 106 5.35 x 106
Ethylene - u-nletin

INDUSTRIAL APPLICABILITY

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

wafer suitable for high-density mounting.
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.-1 A unacceptable unacceptable 0.2 80 350 850 0.036 0,19x 106 5.35 x

106 Ethylene -

[Table 1]

Example 7

Example | Fxample 2 mxmm%_m 3 Example 4 Example 5 | Example 6 ‘ Example 8
- ﬂ Ethylene ~ | Ethylene —
Ethylene — Ethylene — -~
Brand e e Ethylene — Bthylene — Ethylene a-olefin Ethylene —
o-olefin o-olefin e-olefin o-olefin o-olefin o-olefin a-olefin
. = [
Q_ Mw wu . G y G @.Mu X MG £
@5 (Pa) s ys 4 10 5.50 x 10° 045 x 10 343 x 10 535x10° | 5.05x10° | 15110
, i
G'(6 : . 6 6 ) ) 0.43 x 10 i 4
(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 _
aching 0.4 0.4 0.5 0.3 0.4 0.4 0.4 0.4

pressure (MPa)

Adhesion on
bump {existence
of void)

Grindability
(wafer TTV
after grinding)

Wafer dimple

Edge crack
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cc-olefin cJJ F.) unacceptable unacceptable 0.4 60 350 880 0.27 118 x

107 4.30 x 107

[Table 2]

Comparative Comparative Comparative Comparative Comparative Comparative
Example 1 Exampte 2 Example 3 Example 4 Example 5 Exarnple 6
Brand Ethylene Ethylene - Ethylene — Ethylene - Ethylene — Ethylene —
! vinyl agetate vinyl acetate o-olefin a~olefin vinyl acetate vinyl acetate
&' (23) (Pa) 4.30x 107 4.40x% 107 535%10° $35x10° 430x 107 430x 107
G'{60) (Pa) 118 x 107 0.48x 107 0.19x 10° G.19% 10¢ 1.18 x 10” 1.18x% 107
G'(60)/ G (25) 027 0.11 0.036 0.036 0.27 027
Density (kg/m®) 880 840 850 850 830 880
Thickness (pm) 350 350 350 350 350 350
Attaching temperature 60 60 30 80 60 30
(<) .
Attaching pressure {MPa) 0.4 0.4 0.3 02 0.4 0.2
Adhesion on bump ) . . )
(extistence of void) unacceptabie acceptable unacceptable unacceptable unacceptable unacceptable
Grindability (wafer TTV )
after grinding) unacceptable acceptable unaceeptable unaceeptable unacceptable unacceptable
Wafer dimple 4 1 3 4 2 5
Fdge crack 5 1 4 3 3 5
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Ethylene - vinyl acetate Comparative Example 5 LA 1St unacceptable
unacceptable 0.2 30 350 880 0.27

CLAIMS

1. A SeﬂiiCDHdUé%Q}‘ wafer surface protection sheet comprising a base film and at
least a resin layer (A) that 1s to be adhered to the surlace 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 25°C and G° (60) represents a storage elastic
modulus at 60°C, and the range of G (25) being from £.0x10° Pato 7.0x10° Pa.

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

a density of the resin laver (A} is from 800 kg/m® to 890 kg/m?®.

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 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.
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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
U' (25) being from 4.0x106 Pa to 7.0x106 Pa. The semiconductor
Wafer.ﬂ%rface. rotection sheet according to, claim 1 wherein a density of

5 the resin 1ayer (A) is H3nY 86b KIS RECBSH Ry ihest et desmiecimiticlomvherein
th¥ale SHRRER PIOISHIORCNGEL ARCAIEINg AR Sl yiherein the resin

layer (A) comprises an olefin copolymer. 4. The semiconductor wafer

surface protection sheet according to claim 3, wherein
9. The semiconductor wafer surface protection sheet according to claim 7, wherein

the base film is selected from the group consisting of a polyolefin layer, a polyester layer

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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the olefin copolymer comprises an a-olefin copolymer containing at least
two kinds of a-olefins selected from a-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

3 dlffer ce fornﬁa%fé}a surface of a semiconductor wafer. 7. The
semic ﬁu@t%t sB??é%*%%WW%cWﬁg%@!ﬁlﬁgltO claim 11,

Wh\éllté%el!ﬂ c:jaoc{@e%'ﬂri y(ﬁr I(hbé) Qc?r? B?é?ﬂtf%rme% mt?ﬁ%éesﬂhe emlc&rbqlégﬁ)é wafer

laminated on a ba e film. 8. The semiconductor warer surface
cospestasciling:toselatmdiraherrinihig, resisi iave ot dalapinaied Mating and
only one surface of the base film. 9. The semiconductor wafer surface
hegitpgection sheet according to clalm 7, wherein the base film is selected
from the group consisting of a polyolefin layer, a polyester layer and a
laminate of a polyolefm layer and a polyester layer. 10. The
semiconductor wafer surface protection 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). 11A 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 M_Pa and
in a temperature range of 40C to 70C; 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. 13.The method for
protecting a semiconductor wafer according to claim 11, wherein the
processing of the non-circuit-for%%f#g ce of the semiconductor wafer
comprises at least one selected %Toup consisting of metal
sputtering, plating and heating. ABSTRACT A semiconductor wafer
surface protection sheet which can prevent breakage of a semiconductor

wafer/esenivendnactircafitforriad sustaatonfiiesemiGRRAYRIUWAIRLRAS: of 2
a significant unevenness, and a method for protecting the semiconductor

SeEABAURI ASIRGE URTpTBieR Aot epitdermed Thasenfitonstuciorndadeor wafer has
rface protection sheet includes at least one resin layer (A) satisfyinga
’ Slf%’la%oaﬁ’sﬁﬁ%%%eféow% t’é%%% 9 RIRERIRS (25598 0 Qdhesw atichy using
sudNpEliles &t drles and G' (60) is a storage elastic modulus at 60C The
semiconductor wafer protecting method using such sheet is also provided.
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° (25) is a storage
elastic modulus at 25°C, and G’ (60) is a storage elastic modulus at 60°C The

semiconductor wafer protecting method using such sheet is also provided.
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