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SF-1111 1 DESCRI PTI ON SURFACE PROTECTI VE SHEET AND
MESHOD1FOR GRI NDI NG SEM CONDUCTOR WAFER 5 TECHNI CAL

FI ELD The present invention relates to a surface
protective sheet and a method f,or grinding a _

sem conductor wafer. Mre particularly, the present 10
invention relates to a surface protective sheet
preferably used for grinding a back surface of a

sem conductor wafer, on a_-Ci.lGui rface thereof high
bunps are arranged in a hP%ﬁcggﬁﬁﬁﬁg, and a nethod for
grinding a sem conductor wafer provided with such
bunps. 15 BACKGROUND ART As hi gh-density nmounting of
sem conduct or devices is ronot ed, bunps nmade of

sol der BREME (FRETH AR e EheEt HEFHONUSER fGRINDING
connecti ng sem conductor chips to 20 substrates, and
in order to directly GoHpeeNDUREAR WARPB in the form
of balls each having a dianeter of about 100 m have
been used frequently. If a back surface of a wafer
provi ded with such high bunps on a circuit surface

t hereof is ground, a diffemencgri prpressure due to a

The present invention relates to a surface
protective sheet and a method for grinding a
sermiconductor wafer. More particularly, the present
invention relates to a surface protective sheet
preferably used for grinding a back surface of a
‘semiconductor wafer, on a circuit surface thereof high

 bumps are arranged in a high density, and a method for

grinding a semiconductor wafer provided with such bumps.

BACKGROUND ART-

As high-density mounting of semiconductor devices is

premoted, bumps made of solder or the like have been

heretofore used for connecting semiconductor chips to

substrates, and in order to directly connect them, bumps

in the form of balls each having a diameter of about 100

Um have been used frequently. If a back surface of a

wafer provided with such high bumps on a circuit surface

thereof is ground, a difference in pressure due to a




SF-1111 2 difference in bunp height exerts influence
onSFhHdlback surface directly, and this influence
cannot be absorbed by the cushioning effect of an

~adhesi ve sheet that is provided for surface

protection. As a result, the wafer 5 is broken during

the grinding process, or a dinple (concave produced

on the back surface) is forned to deteriorate

relk abil] of t d.gdevice, order t
avgigbéﬁéﬁggrgglgﬁgﬁsﬁgiﬁégc%%ggk i%%gpue?gghﬂqug? back
th Lhished thjckness . is mde |atively 10 |l arge so
St BT ESkAGECEr  hat 1 sTBU dC RELUGEEEr CHRMO Bet gRpRgEDed
I's made so that bunps _should be arranged in a |ow

deR¥i t9e FRShivehtd yeBFect moheveradhe s hvigenbaet othat ghs
bunps in a high density has been required for many

- depFeesdeq f foy 5syr frepl pretect ven shédet 2' Aeshdrt ,suttfaacefer

protection is used for such devices, the adhesive

| ayerbxaieotdiel sg uthke tarindinedgeoodss heomad edimple

because of an obstacle of the bunp, as shown in Fig.
4. (dsn@avesutdducedast e Waani fgrraederid hedrhéd to

. sprayed for the purpose of renoving heat or 20
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grddel st genentied JAwd nghd heack surdact-c. 1n

grinding process sonetinmes penetrates to the circuit

T e IR hE SRR il R Re
technique, the finished thickness is made relatively
large so that breakage of wafer should not occur or
designing is made so that bumps should be arranged in a
low density.

In recent years, however, arrangement of high bumps
in a high density has been required for many devices. If
a usual adhesive sheet “A” for surface protection is used
for sﬁch devices, the adhesive layer cannot be stuck to
the edge of the wafer because of an obstacle of the bump,
as shown in Fig. 4. As a result, a part of cleaning
water that is sprayed for the purpose of rémoving heat orx
grinding dust generated during the back surface grinding
process sometimes penetrates to the circuit surface side
to thereby fouling the circuit surface.

To cope with the above problem, the thickness of the

adhesive layer is increased and the filuidity of the
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adhesive layer is increased and the fluidity of the
adResjijve is increased to bring the adhesive | ayer and
the edge of the wafer into close contact with each

ot her. However, because the a%hesive is liable to
cone round onto the root portions of the bunps, the
adhesi ve having 5 adhered to the root portions of the
bunps undergoes | ayer internal rupture by the peeling

op ' of _t he .adhesi,v heet , ., and art of the
adﬁég%%gg?sife%ﬁ?r?ﬁ?gdpf%bgﬁﬁpgnﬁgeoégﬁ S3V€olf¥efhand the
case mhe%e an ad?esive sheet using an energy

rayo8hrabl ENEyPet alheRFectesaseantpeti Nethocaghestber
left on the circuit surface is not renoved by solvent

cl BaNEgr orbemause kiehe j adhesvasiasl dalbbeetgncome round
substance in the conpleted device and inpairs
rebiedi the yroof pdetdevs cef tine aopapent thocadreside having
there is disclosed a nethod 15 for sticking a

pradleeted etd ajtee trodt SR COICS O t MET Blinps WiSH&Ffods layer
protective tape capable of controlling adhesive

st etgthe Dyrpfopes By eatdiide 1 5nds§sk AN dhes £ 1fhe adhesive
protective tape is stuck only to the periphera

D, o SPLARTELOT YRR i 1 ST IS

CHE PR L Bl g TS LB LS L o

tape 1o t he seqjqﬁggﬂft_r waf er, the adhesive |ayer

whi c 15 P e Brovghe iMPe Gsitemctvsth ugste 1T the

CIard l{elst i_vfeo rlrgech ro%glt%ne %fi rtcrllﬁ twasfuerrf alcse ciusr %dc; t a}:ne?noved by
solvent cleaning or the like, it remains aé a foreign
substance in the completed device and impairs reliability
of the device.

In a patent document 1, there is disclosed a method
for sticking a p;otective tape to a semiconductor wafer,
wherein a protective tape capable of controlling adhesive
strength by proper treatment is used and the protective
tape is stuck only to the peripheral region of a
semiconductor wafer with a strong adhesive strength. To
be brief, in this method, an ultraviolet ray-curable type
adhesive tape is used as the protective film, and prior
to sticking of the tape to the semiconductor wafer, the

adhesive layer which is tc be brought into contact with

the circuit-formed region of the wafer is curéd, and
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SF-1111 4 fixing of the wafer is carried out only in

t h@Fpanit pheral region of the wafer. In the nethod of

t he patent docunent 1, however, the cured adhesive

| ayer and the uncured adhesive Jayer are 5 present on

the sane plane. Therefore, if the height of the bunp

is increased, the adhesive |ayer cannot be stuck to

the edge of the wafer because of an obstacle of the

bu - [ c ,:such a.defect that the _cleanin
ma?gflggné?rg gs%ggg%hégcg?gﬁﬁ 838P%a88?¥iag Bgesﬂﬁﬁﬁgheral
in_10.Fig. .4 ﬂas npt been inproved sufficiently.

Paf 8At A0RAOnENE Y2f9%5panese Patent Lai d- Open

Publ i cati on No. 62950/1993 DI SCLOSURE OF THE | NVENTI ON

15 PROBEEM-T® BE- st vED Bye TREL eNVENTCONThel prieseaver, the
i nvention has been made in view of such prior

t eehhequedhes ieat 1 ayed abdvehe andciitedsadneobyectayef are
the present invention to provide a surface protective
sheetsamd en netdoshrfiory gitadi MharsRyfconduater neafprs or
by 20 the use of which any dinple is not forned, nor

octtie Sourhis ek aecedubdOUl t1g Ahhas el ef a &V e WIeN 1B stuck
waf er having high bunps which are highly densely

arfanged dsgaround,d Qs Al %%ﬁﬁ%{ofnﬂlogﬂé: €SSF the

: and besi des, no adhesive I1s S

bgmp. On this account, such a defect that the cleaning
water penetrates to the circuit surface side as shown in
Fig. 4 has not been improved sufficiently.

Patent document 1: Japanese Patent Laid-Open

Publication No. 62950/1993

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

The present invention has been made in view of such
prior technique as mentioned above, and it is an object
of the present invention to provide a surface protective
sheet and a method for grinding a semiconductor wafer, by
the use of which any dimple is not formed, ndr occurs
breakage and fouling of a wafer, even when a wafer having
high bumps which are highly densely arranged is ground to

an extremely small thickness, and besides, no adhesive is
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5 left at the roots of the bunps after the surface

pr @reigtifve sheet is peeled. MEANS TO SOLVE PROBLEM 5
The surface protective sheet according to the present
invention is used for grindinggg back surface of a
sem conduct or wafer, wherein: one surface of a base
sheet is provided with an opening portion having a

di anmeter smaller than an outer 10 dianeter of a
seniconductor wafer t sfuck, on, said opening
po?%?gngﬁo£§%h5%?§% ngggeb Pﬁﬁsfﬁgﬁﬁa,t%ﬁdsﬁrfﬁS?tion
whi ch is provided around the opening portion and on
whPERT SR A8R et ¢t | h§ePerscformed. In the surface
protective sheet, it is preferable 15 that the base
sheet and the adhesive |ayer are cut to have al nost
the sane dianmeter as that of a sem conductor wafer to
be stuck, and that tMEANDr1d SOOIE WRGHLEN adhesi ve

| ayer is formed are of alnobst concentric circles. The
net hod Tlog gri TN (oo St LOAAsIEOF Wi 2P to the
according to the present invention conprises: allow ng
a Se8ESONAUNOTE Waf f 5 @@ £bF CYl in S a&%a&ﬁfé'@rfi‘ce of

bunps are fornmed, to have a surface-protected 0

whereidy an adhesi ve fayer havi ng. an opening portion

wi th no adhesive corresponding to a portion of the
waf er %Ek}%%%face 0f a base sheet is provided with an

opening portion having a diameter smaller than an outer
diameter of a semiconductor wafer to be stuck, on said
opening portion no adhesive layer being formed, and a
portion which is provided around the opening portion and
on which an adhesive layer is formed.

In the surface protective sheet, it is preferable
that the base sheet and the adhesive layer are cut to
have almost the same diameter as that of a semiconductor
wafer to be stuck, and that the portion on which an
adhesive layer is formed are of almost concentric circles.

The method for grinding a semiconductor wafer
according to the present invention compriseé:

allowing a semiconductor wafer, on a circuit surface
of which bumps are formed, to have a surface—profected
form wherein an adhesive layer having an opening portion

rwith no adhesive corresponding to a portion of the wafer
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6 where the bunps are forned and an adhesi ve portion
corgregendi ng to an outer peripheral portion of the
waf er where bunps are not forned is formed and a base
sheet is |am nated on the adhesive |ayer so as to
cover the 5 opening portion of the adhesive |ayer,

pl aci ng the sem conductor wafer of the surface-
protected formon a fixing table in such a manner that
t he, base hegt faces the fixing table, and grinding a |
ba@&egﬁngse YFPPharsehPEBRAUETEr 2laprEhesiye paTEREn |
above-nenti oned back surface grinding nethod, the ‘
seffPEBRABERBENdafar aBf ouhersnef apbeprdt poredohopm tha wafer
be realized by sticking the surface protective sheet

of whehe presenerenvent formed fhefcimedi tndunfBEEcOkheet is
the sem conductor wafer. 15 Alternatively, the :
sefranbngtetoonwahier adfiet hee Sayéaces psot est edvier anany

be realized by: sticking the adhesive |ayer having an

OpepENGnPObd+ONoE 06 F eSRONEIING: 1 9 &1 PRLEI on of the
waf er where bunps are formed and an” adhesive portion

j t r i on_pof

Che varone ity Lhe ARl ML AP QeSS Sce-
' ion of the sem duct or fer on a

PO Bl PRI O o AT o hus < apnd that

SEedd L oo sheet faces the fixing table, and

grinding a back surface of the semiconductor wafer.

In the above-mentioned back surface grinding method,
the semiconductor wafer of the surface-protected form can
be realized by sticking the surface protective sheet of
the present invention to the circuit surface of the
semiconductor wafer.

Alternatively, the semiconductor wafer of the
surface-protected form may be realized by:

sticking the adhesive layer having an opening
portion corresponding to a portion of the wafer where
bumps are formed and an adhesive portion corresponding to
an outer peripheral portion of the wafer where bumps are
not forméd, to the outer peripheral portion of the
semiconductor wafer on-a circuit surface of which bumps

are formed, and
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7 lam nating the base sheet on the adhesive | ayer so

as SFoigever the opening portion of the adhesive |ayer.
The above-nentioned grindi ng nmethod can be adapted

even to a sem conduct or wafer gperein t he hei ght of

each 5 bunp forned on the circuit surface is 50 pm or
nore and the bunp arranged on the outernost side is
positioned at a distance of 2 to 10 mmfromthe outer
peri phe f_the fer. In the above-nentjoned
grindin%gﬁg?ﬁ%ﬂ?ga%ﬁﬁs??ﬁ?eﬁ%@eFB?pAf?ebégﬂééﬁV?héaYer s0
heigh% (Bt% of _each bupp 10 and the thickness (At) of

t hB®alReSPVBT| Bjeropeni ke PeLikiareopr shecefihessheectaysr.
preferably in the range of -5 to 50 pm EFFECT OF THE

| NVENTI ‘EAE 18bageonrel ippred t drei sdi figcee photl ectn Viee sheésbted
and the nmethod for grinding a sem conductor wafer of

t hevgnesent séemvemdwntonovatbesiNeresngtNenhéOghheof each
portion which is to be brought into contact with

bupipse Serhddtodt-idesi FQPLS Qﬁrf@@ebﬂ%? onﬁnQQP%agyg and

is left, and insufficiency 20 of relia Ity cause

t he @y GRnek ahes DT ot e AR » 1o Hféﬁkﬁfé' a?g?@éjf'@iéﬁleed at
the a Slive

edge of the wafer can be fixed wt _ _

b Lt ek e R T T

\Mﬁ§¥e§?nIQEtE%d%%%gé—%Eh%%%%ed grinding methed, a
difference (Bt-At) between the height (Bt) of each bump
and the thickness (At) of the adhesive layer of the

surface protective sheet is preferably in the range of -5

to 50 um.

EFFECT OF THE INVENTION

According to the surface protective sheet and the
method for grinding a semiconductor wafer of the present
invention, no adhesive is given to the portion which is
to be brought into contact with bumps, so that at the
roots of the bumps no adhesive is left, and insufficiency
of reliability caused thereby cannot be brought about.
Further, because the edge of the wafer can be fixed with
the"adhesive layer, penetration of cleaning water onto
the circuit surface of the wafer is prevented, and

fouling of the wafer can be reduced.
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8 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
segFiLpnal view of a surface protective sheet of the
present invention. 5 Fig. 2 is a perspective view of a
surface protective sheet of t present invention.
Fig. 3 shows back surface grinding of a wafer wherein
a surface protective sheet of the present invention
has been stuck to a bunp-formed surface of the 10
wafer. Fig. 4 shows back surface grinding of a wafer
wherei n a conventi onal surface protective adhesi ve
sheet "A" has _been stuck t -formed surface of
the wafer. DeS&dipt DE%CRfIPé“\I@%l EIE) DRAFJEGSheet 2:
adhesi ve layer 3; opening portlon 4: sem conduct or
waf er Bigpuhpipoai9eceipfatevpeut eft rveusheet Protective
conventional surface protective adhesive sheet BEST
MOBEE EOR0 CARRY| ING: STt THEVEANWEMTIL ON SF- 1111 9 The
present invention is described in detai

Fig. 2 is a perspective view of a surface protective

sheet of the present invention.

Fig. 3 shows back surface grinding of a wafer
wherein a surface protective sheet of the present
invention has been stuck to a bump-formed surface of the
wafer,

Fig. 4 shows back surface grinding of a wafer
wherein a conventional surface protective adhesive sheet
“A” has been stuck to a bump-formed surface of the wafer.

Description of symbols

l: base sheet

2: adhesive layer

3: opening portion

4: semiconductor wafer

G bump
10: surface protective sheet

A: conventional surface protective adhesive sheet

BEST MODE FOR CARRYING QUT THE INVENTION
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hereinafter with reference to the draw ngs. As shown
insag.gq¢tional view of Fig. 1 and a perspective view
of Fig. 2, in the surface protective 5 sheet 10 of the
present ‘i nvention, one surface of a base sheet 1 is
provided wi th an opening portléh 3 having a dianeter
smal l er than an outer dianeter of a sem conductor
wafer to be stuck on said opening portion no
adheS|V@hIa er hng Ee portion which is 10
prOV|ded Sr Eﬁﬁe? BpER ﬁnpbﬁtﬁ%ﬁcﬁﬁ%e%nlﬁhﬂ%ﬁaéﬁ
ge3|ve | ayer 2 is forned. Base sheet 1 As the base
8Feina§5arfmt@héegewa@@ pPoteet fvewintieet 10 of
the invention, any of resin sheets is 15 enpl oyabl e

_mﬁthoutA%p%%¢Wmcime@t$¢©ti@nalEyaﬂmleﬁ bfgt he anésan

sheets include filnms of polyol efins, such as | ow
depsisyepol yet hidenel Figear, | o densélyrped yetbybeneve
pol ypr opyl ene and pol ybutene, filns of ethylene

COpiod yUEL B, 0 B Uthe asr&fdwt enervhPydn ACH at S, £EPOL YIBr 2 base
20 ethylene/ (neth)acrylic acid copolyner and

etinbenet (@i @yl ale gopol Vs p;gsi% fon 3 having a
pol yesters, such as polyethylene tere al ate

gaé:yh%é;&/ép%%? W ﬂ%l ori de, aecrry lam Ottﬁfgt hfer restns.

fx%éﬁﬁﬂé% rg%l%% er'qg F L %&m: on said opening portion
no adhesive layer being formed, and a portion which is
provided around the opening portion and on which an
adhesive layer 2 is formed.

Base sheet 1

As the base sheet 1 used for the surface protective
sheet 10 of the invention, any of resin sheets is
employable without specific restriction. Examples of the
resin sheets include films of polyolefins, such as low-
density polyethylene, linear low-density polyethylene,
‘bolypropylene and polybutene, films of ethylene
copolymers, such as ethylene/vinyl acetate copolymer,
ethylene/ (meth)acrylic acid copoliymer and
ethylene/ (meth)acrylate copolymer, films of polyesters,
such as polyethylene terephthalate apd'polyethylene
naphthalate, and fiims of other resine, such as polyvinyl

chloride, acrylic rubber, polyamide, urethane and




10 polyi mde. The base sheet 1 nmay be a single |ayer

or gx.17i@m nate made of these resins. The base sheet 1

may be a sheet havi ng been subjected to crosslinking
treatnment. As the base sheet 1, a sheet obtained by
subjecting 5 a thernoplastic F%sin to extrusion

nmol di ng may be used, or a sheet obtained by

subjecting a curable resin to thin filmformng and

curahl e be_used. The curable resin used herein

i 5P é’ﬁmg%nm%f}e L7 FPONpbIIRY o obt BiRgle byver or a
bl endi ng an energy ray-curabl e urethane acrylate 10

ol '§BABAtEsadfaPA BBBAE, ranineryl Bhe bovensedavl npa be a
relatively bulky group as a diluent and if necessary a
pheteptl yaEingabeen snbjeated. tFTherbvhstknesagotrthement.
base sheet is in the range of preferably 30 to 1000

m mor eApreherabty SRe¢d BP0amhedb PofiigHbabYsubijecting
preferably 100 to 300 m Adhesive |layer 2 The type of

5anaadhéSMM§1Q§€ﬁcf@és1ﬁet@d@§§fﬂ§i&ﬁYﬁéldgn8fmEPebetused,
no
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surface protective sheet 10 of the invention Is

speei fi sRELY 6§§£{ﬁéﬁ?%&*%é?éé?ﬁ?ﬁgg%eéﬁrggieZQes%%yto thin

appropriate renovability, e Sive Tayer

be,. ' | - dhesi h
" e ATl A DR A9 YR B e

silicone type . adhesi ves, urethane type adhesives and
VITSTO IRt Ty ISt VBSE Tife ZRfe| YetReg! Bromrpbtained

eﬁg&%Xlégggﬁénégﬂé%ergy ray-curable urethane acrylate
oligomer as a main agent, an acrylate monomer having a
relatively bulky group as a diluent and if necessary a
'photopolymerization initiator.
The thickness of the base sheet is in the range of
preferably 30 to 1000 um, more preferably 50 to 500 um,

particularly preferably 100 to 300 pm.

Adhesive layer 2

The type of an adhesive used for the adhesive layer
2 of the surface protegtive sheet 10 of the invention is
not specifically restricted provided that it has
appropriate removability, and the adhesive layer may be
formed from general-purpose adhesives, such as rubber
type adhesives, acrylic type adhesives, siliccne type
adhesives, urethane type adhesives and vinyl ether type

adhesives. The adhesive may be an energy ray-curable
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SF-1111 11 type adhesive which is cured by irradiation
W kh.1gpergy rays to exhibit renmovability. The
adhesive |ayer 2 may be a single |ayer of an
adhesi ve, or may be a doubl e Si e coated adhesive
sheet 5 wherein adhesive |aye 21 and 23 are
provided on both surfaces of a core material film 22,
as shomn in Fig 1. In the case where the adhesive

si de coateg adheS|v .Sheet, a film

is

FE0e oS00SR B h G dreyou Serabory eyl Bhecneray
terepthalate filmis 10 preferably used as the core
naf @Y7 af© f $¥ 2Dt perERiseP I Hi B¥nsi onal stability of the
adhesive layer in the production of the surface
prot ectThe aHee:iv® brydn 2 heay shé cki mingiet heysheef an
10 to a wafer is excellent. Al though the adhesives
appihesti vo, tde hoy hosur faoasl of s 1de t bea Eof adBé €1 ¥l sheet
film22 may be the sane as each other, it is
preferabhl exdihad i thel aghasiyve 233 o thee sheSvI@&E NSh both

the base sheet 1 is an adhesive having strong adhesion

stgenetdeandr theadhesi e iZh op the i d sféf%vﬂgz%l Fig.

wafer s an adhesive exhibiting renpva |L|ty

Srete];ﬂnrlﬁg(}[}% the he%;h: t£o " SISleV?forWe% :'Iiﬁwaa%be]re

s Sl SR M st o e
rigidity such as a polyethylene terepthalate film is
preferably used as the core material film 22 because
‘dimensional stability of the adhesive layer in the
production of the surface protective sheet 10 or in the
sticking of the sheet 10 to a wafer is excellent.
Although the adhesives applied to the both surfaces of
the core material film 22 may be the same as each other,
it is preferable that the adhesive 23 on the side faéing
the base sheet 1 is an adhesive having strong adhesion
strength and the adhesive 21 on the side facing a wafer
is an adhesive exhibiting removability.

A preferred thickness of the adhesive layer 2 is

determined by the height of a bump 5 formed on a wafer 4
to be stuck. In the case where the thickness of the

adhesive layer is taken as “At” and the height of the

bump is taken as “Bt”, a difference (Bt-At) between them




bunp is taken as "Bt", a difference (Bt-At) between
thgmi§k311111 12 is in the range of preferably -5 to
+50 m nore preferably O to +40 pm particularly
preferably +10 to +30 m Wen £he hei ght (Bt) of the
bump 5 is, for exanple, 100 n% the thickness of the
adhesive layer 2 is 5in the range of 50 to 105 pm
preferably 60 to 100 m particularly preferably 70 to

g there is the relationship between the
thngkﬁ@s h§t TeRge afiheRF §EFahéy —andot hEOhBRghtoBE t he
bunp nentioned above, the bunp 5 of the wafer and the
baEéegﬁéébli £0nECi Né6 WBNtRerthubailyenchferhelyatll to
an appropriate pressure, and therefore, peeling or

S| +9pi wg- ofiltdre tdwer freciastyr ofEect i@ teheaiurdd 5 hiar,dlfbr

takes place in the grinding process. Even if the

di étenphep (B0-)A) tise anbgiibye yal tge NaABLYithelayer 2 is
t hi ckness of the adhesive |layer is larger than the

heighthe 15 the @@m@otpog e

sen1coﬁ%uc?%?e wafer is pregggdq%%%f%ggfg%?%%a?n %£§ Hits
grpm&%mgpfs&réper etgngé-l oprlfatt%Ie&r essur,

and this pressure ena es I XI ng the man

- pravi ded, t differ Is,.small.

ZOpéF/’irl or I%g%} ar#leﬁ%“tll on on tthl’gl %eessshejgpt%? e Vi ver

L T R TR B W o
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fq:he wafer and the base sheet 1 come into contact with
each other at an appropriate pressure, and therefore,
peeling or slipping of the surface protective sheet 10
hardly takes place in the grinding process. Even if the
difference (Bt-At) is a negative value namely the
thickness of the adhesive layer is larger than the héight
of the bump to thereby produce a gap, the semiconductor
wafer is pressed and deflected in the grinding process to
generate an appropriate pressure and this pressure
enables fixing of the whole wafer, provided that the
value.of the difference is small.

Prior to lamination on the base sheet, the édhesive
layer 2 is subjected to processing such as punching, and
therefore, the adhesive layer is provided in thé fokm of
a laminate wherein release films having been treated with.

a silicone type release agent are laminated on both
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a lam nate wherein release filnms having been treated

W shB-11a1silicone type rel ease agent are | am nated on
both SF-1111 13 surfaces, and the release filns play a
roll of protecting the adhesirf | ayer and a roll of

i mparting self- supporting abifity to the adhesive

| ayer. The release filnms |am nated on both surfaces

of the adhesive l|ayer 5 are preferably designed to
in for exanple

LEf I bjlit , _
et AL S GFSEELAL oot BTPLE rotecing
h - bl e t r ef er abl provi ded,
wneh B0y hor Kbl [RYSE | Wit b baueF ek Thed 8wl face

protective sheet is enhanced. In the case where 10 a

dofBPROST Hed doht by abihetie cadihest vaisl mgedi f f¥reentelease
adhesi ves for the adhesive layers 21 and 23 is used,

t héilre| basndti¢dn of boghtsuefsasabbe tlypezcedsbee layer
peeled fornerly, and therefore, the adhesive |ayer on

t hise sprefe fasks ddeiqase sheetvd and #setamdated
thereon, while 15 the adhesive |ayer on the side of

theer@deasel fiymal: deawrd el easahle 4yRe f@felsi%{r&e—

wafer 4 and is stuck to the wafer. Preparation o

surd BCEs Al .eveaﬁ%ax;y&r%leiags:akﬁiue{ face prro%elpﬁ%e;fée:rably

sheet 10 of t I nvention, ase ee

gﬁﬁﬁgggﬁﬁﬁgQ%%%%%@%%%ﬁ%%%ﬁﬁgf%@H&P%ﬂ&g;éﬁﬁgégiggjJf)éﬁ%
surface protective sheet is enhanced. In the case where
a double sided coated adhesive sheet uSing different
adhesives for the adhesive layers 21 and 23 is used, the
release film of light-releasable type can be peeled
formerly, and Eherefore, the adhesive layer on this side
faces the base sheet 1 and is laminated thereon, while
the adhesive layer on the side of the release film of
heavy-releasable type faces the wafer 4 and is stuck to

the wafer.

Preparation of surface protective sheet 10

Of the surface protective sheet 10 of the invention,
the base sheet surface where an adhesive layer is not
formed (referred to as an “opening portion” hereinafter,
designated‘by numeral 3 in the figures) faces a ci:cuit—
formed portion where bumps 5 are provided in a wafer 4 to

be stuck, and the adhesive layer 2 faces the outerx




desi gnated by nuneral 3 in the figures) faces a _

ci gpuittq fornmed portion where bunps 5 are provided in

a wafer 4 to be stuck, and the adhesive |ayer 2 faces
the outer SF-1111 14 peripherai4portion of the wafer
where a circuit is not formed.” Prior to | am nation on

t he base sheet 1, the adhesive layer 2 is cut into an
al most circle by punching 5 or the like to form an
openlng ion wher n adhesive |ayer is not

f oP fredE hgﬁaﬁthrEb?e.% the yafepreherabfecihgtithes not
adhesi ve | ayer and the release film of

| i §AtTPEt easabl e type are conpletely punched but the

rel ease filmof heavy-rel easable type is not

conpl et Bfyon Ot pubarhioth t hecausethdiebaed esisecf i 1 m ofe
heavy-rel easabl e type becones a carrier of the

adhéls¢ yevé ayeyeant iémtuﬁuh&@ﬂU@@tapm@§@5@iﬁgl§a@yb@uHchlng
continuously carried out by a roll-to-roll method

Then, thdel 1 esei & gt %r@&ﬁf‘eﬁiﬂzﬁnpﬁtié@hﬁ &ﬁéf@%@' e

type is peeled and the adhesive layer 15 is | am nated

ongdihes base sheet: 4 14 FERAUEL @ iutt&gge tqg%gt e, o
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sheet 10. A surface protective shee

of ned i ahov ste ca as .
%%%%}%%‘ tpk%g% 45 ve %Selet IptEHeG? ﬁ?ﬁ‘e f Sefhrﬁllm
t tive sheet of this
the asqﬁﬁvmoq%rl]eesazo the Si/upref aacree pcro(r)npelcetely punched but the

COﬂSt
release film of heavy-releasable type is not completely
punched, because the release film of heavy-releasable
type becomes a carrier of the adhesive layer and the
subsequent processing can be continuousiy carried out by
a roll-to-roll method. Then, the remaining release film
of light-releasable type is peeled and the adhesive layer
is laminated on the base sheet 1 to prepare a surface
protective sheet 10.

A surface protective sheet of the above constitution
obtained in above step can be used as the surface
protective sheet 10 of the invention. In the case where
the surface protective sheet of this constitution is used,
the opening portion 3 of the surface protective sheet 10
is aligned with the circuit surface of the wafer, and the

adhesive layer 2 present around the opening portion is

stuck to the outer peripheral portion of the wafer. Then,




t he opening portion 3 of the surface protective sheet
10gripial igned with the circuit surface of the wafer,
and the adhesive |ayer 2 present around the opening
portion is stuck to the outer Qeripheral portion of
the wafer. Then, SF-1111 15 thd surf ace protective
sheet protruded fromthe wafer is cut away al ong the

‘outer periphery (indicated by a broken line in Fig.

2) ., of the wafer 4, and the resulting surface ,
pr5330??55a§ﬁegfoﬁ§cg63Fe§@@8tt8r8§6Nd§Qr¢§@@ the wafer is
grinding. 5 A preferred enbodi nent of the surface

pr 6Hécele¥ 23ReEt the PREernpentibbartadindéonsedt byi enbroken
such that the outer periphery of the adhesive |ayer

of lihe dorFage Zprofetheveaskeet, havidnghtheeabdteéng surface
constitution prepared in the previous step is punched

al ppsteconvenshéchl Ly ﬂﬂb@étheﬂhtorEﬁ@keguﬂﬂﬁééig@inding.

| ayer in accordance with the dianeter of the wafer to

5 be stuck.pAbsoriddtdiSogagenti br tRePESELLAD! SrEPAL L ve

only the release filmof heavy- releasable type 1s not

Pusced. oFhate i SndnSAYn hAsthe LE UL L op,, SRop. | n

Fig. 2, ?he b%se sheet % an% ?h%°§§9§%%%§%%egP§5e¥H3£ the
dvance.in ;accordance wth_the

e s AR e R TR R v S R
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t he sane shape as that. of the fer in advance,
cuit ‘i’ﬁ‘“gc%%"? hsghesetﬁ FIEEEN I Ot t #RRVE Hedits W BBt 3on g ergred

can be omtted when the surface protective sheet
in the previous step is punched almost concentrically

with the removed adhesive layer in accordance with the

" ‘diameter of the wafer to be stuck. Also in this case, it
is preferable that only the release film of heavy-
releasable type is not punched. That is to say, in the
constitution shown in Fig. 2, the base sheet 1 and the
adhesive layer 2 are cut and removed in advance in
éccordance with the outer diameter of the wafer 4. By
cutting them into the same shape as that of the wafer in
advance, cutting of the surface protective sheet with a
cutter can be omitted when the surface protective sheet
is stuck to the wafer, and therefore, there is no fear
that an edge of the wafer is damaged with a cutter blade
.to induce breakage of the wafer in the Subsequenf

processing.




20 is stuck to the wafer, and therefore, there is no
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cutter blade to induce breakage of the wafer in the

subsequent processing. SF-llli 16 Surface-protected

formof wafer The surface prot tive sheet 10 is stuck

to the wafer 4 with accurately aligning the adhesive

| ayer 2 so as not to face the bunp 5, as shown in

[ % wher eb : seni%onductor waf er can be-
CEoLRAL Ut Pale2tpafEEt ed for m enpl oyabl e

for grinding the sem conductor wafer. Sticking of the

surfacelproteetrGe BEebeCtbvessheatri@disustunleroathe

| ow tensi on as possible so that deformation of the

walefesf fevighi adingapedbyesdigfiayt thbusdbbgite layer 2 so

tensi on should not occur. In a manner different from

that desctobeacabbhe, btthe 5sange sHbfAcCen progect edyfarahy

may be obtained without preparing the surface

prohecténtcsheettdP. wdhat tsntBe SBYowdhergdhesive éu¥face—
layer 2 is stuck to the outer 15 peripheral portion o

thﬁré@@@@@@dﬂ§ﬁ@reﬁﬁﬁﬁﬁaﬂleaﬁgrt%PPgﬁgﬂgd 1y Lhe base i or

sheet 1 is | am nated and stu _ c fefkve ayer
0 ortian Q .
s BTt BEIRERS Phnesize sheer 1p is

[ separ at el repared. From
angagpfec?dohu‘%:sIuvnedelrayaesr fov? rteens on as pyospsibple so that

deformation of the wafer after grinding process
attributable to tension should not occur.

In a manner different from that described above, the
same surface-protected form may be obtained without
préparing the surface protective sheet 10. That is to
say, the adhesive layer 2 is stuck to the outer
peripheral portion of the semiconductor wafer 4, and
subsequently the base sheet 1 is laminated and stuck to
the adhesive layer 2 so as to éover the opening portion 3
of the adhesive layer. More specifically, the base sheet
1 and the adhesive layer 2 are separately prepared. From
the adhesive layer 2, a portion corresponding to the
bump-formed portion on the circuit surface of the
semiconductor wafer is punched away to form an opening
portion 3. Then, the adhesive layer 2 is accurately

stuck so that the opening portion 3 should accord with
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20 the adhesive layer 2, a portion corresponding to
tthJqup-forned portion on the circuit surface of Fhe
sem conductor wafer is punched away to form an openi ng
portion 3. Then, the adhesive |ayer 2 is accurately
stuck so that the opening portﬂ%n 3 should accord with
SF-1111 17 the circuit region of the sem conductor
wafer 4. Subsequently, the base sheet 1 is |aninated
ove the adhesive |layer 2 and the opening portion- 3
S0 g? EOTEBVEr FEPRENoBENFRY PEREFERABCtaRdWREREl By a
| am nate of the base 5 sheet 1 and the adhesive | ayer
2 prbefudedtironthhrebaaeesheperipher yaninehed over the
sem conductor wafer 4 is cut away with a cutter or
t hadhékeve Thysr 2hansabke suséategppotetsedl EOraxaso cover
that obtained by the use of the surface protective ‘
sheet dfewang beo obiahned. 210 ﬁ@&ﬁ%ﬂré@%%éﬁg'@ﬁ fhe base
waf er The wafer used in the nethod for grinding a
sesheonducion YRt eidRisihe leﬁg’é’ff‘ti %Wuc?@d afil\@rge{h%fouter
any constitution provided that bunps are ?Lneﬂ pnh: e
ci ' f r erejn, the hei ,
P Linph R e IR IR P TS " iy wich 2
no nd. t.he arranged. on the outernost side is
poéﬁ?eorﬁeodr %? (t))ij J]Iige ‘rr'mt[?lﬂfgi’dg £hé& 61t éﬂlrﬁ@ﬁeﬁﬁ’éqs&ﬁtes

[ n, ou
tg o%ﬁﬁéguﬁﬁagF%é%é?égg)£§ﬁ¥%éIdggig%lgggﬂgd;%ace J

protective sheet 10 can be obtained.

Back surface grinding of wafer

The wafer used in the method for grinding a
semiconductor wafer of the invention may be a wafer of
any constitution provided that bumps are formed on_the
circult surface. However, a wafer wherein the height of
each bump is 50 pm or more, preferably 100 Uum or more,
and the bump arranged on the outermost side is positioned
2 to 10 mm inside thé outer periphery of the wafer is
preferably used in the invention, though use of such a
wafer is difficult in case of a conventional surface
protective adhesive sheet.

The wafer 4 allowed to have the above-mentioned
surface-protected form is placed on a wafer fixinértable

(not shown) of a wafer grinding apparatus in such a




wafer is difficult in case of a conventional surface
20gprgygcti ve adhesive sheet. The wafer 4 allowed to

have the above-nenti oned surface-protected formis

pl aced on a wafer fixing table_ _(not shown) of a wafer
grindi ng apparatus in such a s 1111 18 manner that

the surface protective sheet 10 faces the fixing

table, and grinding is carried out in a usual way. To
the outer geriggeral region of the wafer 4, the

adfiB8rge Fager toecanrsarel HrafnereveoshRetpéPi paeey bhe

5 the wafer, so that penetration of cleaning water or

t hé1KiRE 8BBienodndcatindinghesgehnding processa asdal way.
hence fouling of the circuit surface of the wafer

does nofo boewutdurpdieiphdshel topgioh dhethenpsfer 4, the
provided on the wafer circuit surface are in contact

W ttihé bevbaseyshebtcdd) alr&@ly apRROpE B et RECSSH SheSP of
that peeling or slipping of the surface protective

sheeé harety takesapl # i ndi ng:
EXAVPLE. 15 (1) 50 Parts ﬁaﬁﬁ%hﬁ?f | QOL09: B LSS or the

A el %%%”?%%%2%@5@%%% fiiﬁ%?lrheme
ac TR o b A PR THRT R Eharhs iy Syt

aqg gﬂ%?’E%r%%%&? %%emﬁg gto%ft%e bumps provided on the
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wafer circuit surface are in contact with the base sheet
at an appropriate pressure, so that peeling or slipping
of the surface protective sheet hardly takes place in the

grinding process.

EXAMPLE
(1) 30 Parts by weight of a urethane acrylate
oligomer having a weight-average molecular weight of 5000
(available ffom Arakawa Chemical Industries, Ltd.), 25
parts by weight of isobornyl acrylate, 25 parts by weight
of phenylhydroxypropyl acryalte, 2 parts by weight of a
photopolymerization initiator (available from Ciba
-Specialty Chemicals Inc., Irgacure 184) and 0.2 part by
weight of a phthalocyanine pigment were blended to obtain

a photo-curable resin composition for cast-forming a base

sheet.
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20 phot opol ynerization initiator (available from G ba

Spegigliyy Chemcals Inc., Irgacure 184) and 0.2 part

by weight of a phthalocyanlne pi gnent were bl ended to

obtain a photo-curable reS|n gnp05|t|on for

cast-form ng a base sheet. 11 19 The resulting

resin conposition was applled onto a polyethylene

terephthalate (PET) film (available from Toray

I ndustrjes, Inc,, thickness: 38 m by a fountain die

met hod Fﬂesﬁ%ﬁu%tﬁ%%n%?S%HaFOFBQSéEéPPnEaﬁhﬁERhégé gnto a

becane 160 pm On the coating film the same PET film
waBCOL At halene bedephehalakadi(BETonfwilnh (abaiasbbeefron

rays was carried out using a high-pressure nercury

| affpr&§60ndVétriedei Dt ., 10heaknuBder 3thgmeopgdi i Qaﬁntam

of a light quantity of 250 mJ/ cn2 to crosslink and

cudeetnettoat imgsuéh f4 |mandher ephtefnet B@aE’EH%f thiB1ABss

both surfaces were peeled to obtaln a base sheet

hay £.16 2) adhesi v
of ‘Jé‘?%ﬁlgiggﬁggsgﬁ)nfﬁé %( AV Al bﬁﬂ}fromel_l e ?%sﬂ £iln
o surface

a 5%$r?%m%§%2§%;IéQﬁﬂwﬁffgﬁ?#%$%§&é}gg rles tﬁ?yl3let rays

f 50 such a manner that the
coa#]ggg nesssudﬁgmcﬁ Y BE:%\JS‘? %]é%%%reiéne?ﬁmf-‘él &R g (160

byﬁ'\T/dcrI?{I r}gelg}lil & 10a crmel %ansdeerf' ! 1|:l'r1rt]a oéorgollgthjfo-ns of a light
quantity of 250 mJ/cm® to crosslink and cure the coating
film. Thereafter, the PET films on both surfaces were
peeled to obtain a base sheet having a thickness of 160
pm.

(2) An acrylic adhesive of strong adhesion type
(available from Lintec Corporation, PA-T1) was applied
onto one surface of a PET film (available from Teray
In@ustries, Inc.) having a thickness of 50 um iﬁ such a

-manner that the coating thickness on dry basis became 15
um, followed by drying. Then, a release film of light-
releasable type (available from Lintec Corporation, trade
name: SP-PET3801, thickness: 38 um) was laminated in such
a manner that the release treatment surface faced the
adhesive coated surface to obtain a single side coated

adhesive sheet.
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rel easabl e type (avail able from Lintec Corporation

trage 129 nanme: SP-PET3801, thickness: 38 pm) was

lam nated in such a manner that the rel ease treatnment
surface faced the adhesive COﬁéed surface to obtain a
singl e side coated adhesive sfieet. SF-1111 20
Subsequently, onto a rel ease treatnent surface of a

rel ease filmof heavy-rel easabl e type (available from

Li ntec gbr%oratio ,. trade name; SP-PET3811, thickness:

38 pm S UBRCERRR GV r a9 EOr abFelegpe hBERRERGRL[ aUuBfeae of a
of 100 5 parts by weight of copol yner of n-butyl
ackglagefatiimiel herdviDelojshbvengymei gavadlabigefrom
nol ecul ar wei ght: about 600000, 120 parts by wei ght

of Limeehaberperytve, (natecnbas: webghtT3about tH0OR)ess: 38
and 2 parts by weight of a crosslinking agent

(i mary aanatendype)fa pasusapl b e@%&@ saeds 10 a MONELg oF 100
that the coating thickness on dry basis becane 15 pm

f obd oWe b Pl GH NG £ TSR 2 fher &8 Ul Ling, 1 i A&%)Y‘%%te/acrylic

| am nated on the previously prepared single s

coat g4 (@ﬁfﬁSiH/aevﬁhf%ei‘&h@%?a@ of Ll the %%:eoabout

energy ray- curable type adhesive coated surface

angs nenat fac PET filmsi of the single
sin%le codt g%olgjcﬁw%ﬁ \E/be‘?s"aeeleqhﬁ oogr%egﬁ'grhe FEUB T de
hesi ve heet as af adhesi ve | ayer and the

d
fgﬁ%ﬁﬁg? Ot PHEM R We r Ass BEPFIRs by weilght of a

crosslinking agent {isocyanate type)] was applied in such
a manner that the coating thickness on dry basis became
15 pm, followed by drying. Then, the resulting film was
laminated on the previously prepared single side coated
adhesive sheet in such a manner that the energy ray-
curable type adhesive coated surface faced an uncoated
surface (PET film side) of the single side‘coated
adhesive sheet to prepare a double side coated adhesive
sheet as an adhesive layer and the thickness of the
adhesive layer was 80 um.

(3) Punching of the double side coated adhesive
sheet prepared'in the step (2) was carried out in such a
manner that the layers from the release film (light-
releasabie type) to the energy ray-curable type adhesive
layer were punched in the form of a circle having a

diameter of 190 mm and that iny the release film (heavy-




(3) Punching of the double side coated adhesive 20
sheptjjprepared in the step (2) was carried out in such

a manner that the layers fromthe release film

(light- releasable type) to t energy ray-curable

type adhesive |ayer were punched in the formof a

circle having a dianeter of 190 mmand that only the

rel ease film (heavy SF-1111 21 rel easabl e type) was

left, an he_circul ar portion s renpved. The i

ot BT h i T Eh ) Bk a1 ke g o vas
si de coated adhesi ve sheet thus punched was peel ed,
antFtoV¢he &XiSodsd esugef §éémof(1tlﬁglta€|€ylleia@aé>d@e§iy@@)ofof the
5 strong adhesion type, the base sheet prepared in the
st@pibid)sigs ceoperposdies Subselyeent tiyus punohhad was peeled,

~carried out in such a manner that the |layers fromthe
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bamed sheedthd et @hengyf agay£ utabl - type: athesd Mee of
| ayer were punched in the form 10 of a circle having a

di sredrey fn i ma g cantd ikeald haMit hAde RIEVIPUHY step
punched circular portion and that only the rel ease

film Gheawigeheasabl e type) was left, and the outer
peri pheral portion was renoved. Thus, a surface

o plee bt S ), ST OO e oS

gﬁ%%rgﬁaggégfg%l?g%&%r%h%r%%E%%ep%%g%h%%%e%ft&p%h%a%%ergy
ray-curable type adhesive layer were punched in the form
of a circle having a diameter of 200 mm concentrically
with' the previously punched circulér portion and that
only the release film (heavy-releasable type) was left,

- and the outer peripheral portion was removed. Thus, a
surface protective sheet of 200 mm diameter wherein an
adhesive layer having a width of 5 mm was provided on the
base sheet along the outer periphery of the base sheet
was prepared.

(4) On a mirror surface of a silicon wafer having a
diameter of 200 mm and a thickness of 750 um, dots (dot
height: 100 pm, dot diameter: 100 to 200 pm, dot pitch: 1
mﬁ,'position of the outermost dot: 6 mm from the outer
periphery of wafer) were printéd, and they were regarded

- as bumps. The release film (heavy-releasable type) was

peeled from the surface protective sheet prepared in the
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(4) On amrror surface of a silicon wafer having a

di gpetigf of 200 nmm and a thickness of 750 m dots (dot
20 height: 100 m dot dianeter: 100 to 200 m dot
pitch: 1 mm position of the ogégrnnst dot: 6 mm from
the outer periphery of wafer) re printed, and they
were regarded as bunps. The release film

(heavy-rel easabl e type) was peeled fromthe surface

protecti sheet ﬁre ared in the SF-1111 22 step %3)1

and ?Be(ﬁgrfﬁﬁg brot Bet T ¥es sheetehad veaflAgt etaS ohafheated
printed surface of the silicon wafer in such a manner

t hat Hhei Prephedursr Beeoredtet Aldhchnovhéer Thesuch a
bunp hei ght was 100 pm and the thickness of the

adheriee Bhibyerewasc@Otonrsoatbatdaddivitlereack other. The
bet ween the bunp height and the thickness of the

adbesp Vieel gyerwaes1 @9 pinandhensi theepnyedesr WD feesive
surface protective sheet was fixed onto a grinding

t aph fe O s Wb Qlim Ird NGt @@Iﬁfﬁ§eﬁ£‘? Sﬂ)’&ﬁd%}mﬁ{%}zﬂp

that the surface protective 10 sheet faced

. . oy h i ni shed
IR RS o Ealhey e I e des 20
surf ac e oglelcitdo\ﬁe wsaqffee%rhlpl:;cg} nncg%e nsgejpgaroc?%epcgoreig%%vee sheet

wafer in the course of g . .

ettt PR VB R Srerint e i ST R

be done conpletely. Further, after the surface
apparatus 'in such a manner that the surface protective
sheet faced the table, and.grinding was carried out so
that the finished thickness should become 350 pm,

As a result, the surface protective sheet did not
separate from the wafer in the course of grinding, noxr
did cleaning water penetrate to the circuit surface side
of the wafer, nor was the wafer broken, and grinding
could be done completely. Further, after the surface
protective sheet was irradiated with energy rays
(uitraviolet rays) and peeled, the circuit surface was

observed. As a result, any foreign substance was not

confirmed.

INDUSTRIAL APPLICABILITY

According to the surface protective sheet and the

.method for grinding a semiconductor wafer of the present




10

protective sheet was irradiated wth energy rays
(ukkravhol et rays) and peeled, the circuit surface was
observed. As a result, any foreign substance was not
20 confirmed. | NDUSTRI AL APPLI CABI LI TY According to
the surface protective sheet and the nethod for
grinding a sem conductor wafer of the present SF-1111
23 invention any adhesive is not given to the portion
s to be br& g into contact with bunps,
haEVAB I ghnestVerBOTLTE 46 TRE FLGES b6 the B@ﬁﬂ,‘aa;on which
and insufficienc reliability caused thereby
cahﬁoFoneSbb@%%@étl%b%uﬁontﬁﬁ§eqméhtbympﬁt becbnet no

possible to polish even a wafer having bunps of

di ffleeehvehes ght 8t ahi the areohisghEythensetys asnanged.
To the outer peripheral region of the wafer 4, the
adhesu¥eitayery 2of canl Sals el y+ adbenecs otk BLIPRr EPRESY be
of the wafer, so that 10 penetration of cleaning water

daesonght OSEMIL | N A e @didiNg A a68s e AN NEREE +,

fouling of a circuit surface ‘does not occur. SF-T117T

- Z%Qféﬁ/%vén £ i d 20 Prof esthye shegtsHsed f Aesgnes

grinding a
which are highly densely arranged. To the outer

peripheral region of the wafer 4, the adhesive layer 2
can surely adhere to the periphery of the wafer, so that
penetration of cleaning water does not cccur in the

grinding process, and hence fouling of a circuit surface

does not occur.




10

15

20

back surface of a sem conductor wafer, wherein: one
sugf.a¢e] of a base sheet is provided with an 5 openi ng
portion having a dianeter smaller than an outer

di aneter of -a sem conduct or mg%er to be stuck, on said
openi ng portion no adhesive | bei ng forned and a
portion which is provided around the opening portion
and on which an adhesive |layer is fornedi 10 2. The
surface protective sheet as clained in claiml,

wher ei n ?he base sheet and tHé&T&thesive layer are cut
to have al npst the sane dianeter as that of a o
seni conduct é&r SWEFeCe dasdesthiicle swett s egorfidrommding a
whi ch 15 an adhesive layer is forned are of al nost
cmdntrintaas radfl es.snigonmbidiont fwerfegr,i ndiayg im :

sem conduct or wafer, conprising: 20 allowing a

seni conthgc tsorr fisafee o f @M b sai rsHddt SW faesr i defd Whitah an
bunps are formed, to be in a surface-protected form

V\hﬁfeﬁ'il@lga@o&(iﬁ%ii Waviayera REMMRG AN LRANINY e 'aQP outer
wi th no adhesive corresponding to a portion of the

Vafi@fne tehe e bhe RYmes & fonned and an %(E%%SH V&n said
portlon SF-1111 25 correspondlng to an oute

p g r rtion he, .waf wher e bu s are not
SIS bR R b S A S S B RS 0
portion which is provided around the opening portion and

on wihich an adhesive layer is formed.

2. The surface protective sheet as claimed in
claim 1, wherein the base sheet and the adhesive layer
are cut to have almost the same diameter as that of a
semiconductor wafer to be stuck, and the portion on which

an adhesive layer is formed are of almost concentric

circles.
3. A method for grinding a semiconductor wafer,
comprising:

allowing a semiconductor wafer, on a circuit surface
of which bumps are formed, to be in a surface-protected
ferm wherein an adhesive layer having an opening portion_
with no adhesive corresponding to a portion of the wafer

where the bumps are formed and an adhesive portion
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| am nat ed on the adhesive |ayer so as to cover the
opgpingjportion of the adhesive layer, 5 placing the
sen1conéuctor waf er of the surface- protected form on

a fixing table in such a nannei that the base sheet

faces the fixing table, and gr'%ding a back surface of

t he sem conductor wafer. 10 4. The nethod for grinding

a sem conductor wafer as clained in claim3, wherein

t he seniconauctor wafer is allowed to have the
suFPAEESBPBEeRE et BR NP Byt PEKkiRESr fhePStEfaBecf the wafer
protective sheet of claiml1l or 2 to the <circuit

surRgEd BEMPReasemebnivcned Waf éprmed sndThebasehsbeet is
for grinding a sem conductor wafer as clained in

cl abmiBateterei hhée hadlsesicontageor svafer tdscoatt oned

to have the surface-protected formby: sticking the

adbeshvegl pyetibtavo ngtled o@ess Nge 20apeF}) i on
corresponding to a portion of the wafer where bunps

are forpeskang ane aghest #euRoFdH O £0F f&ﬁaﬁg@i FO-e-

an outer peripheral portion of the wafer re bunps

r | pher ort]
the SF-1111 26 sem con uctéf'%gfgé %ﬁ %&%@r%Lﬁ%Hhég that

Paleos ol Whleh UM Gl G LOUE LA, At nating the

basée sheef ©On

grinding a back surface of the semiconductor wafer.

4.  The method for g¢grinding a semiconductor wafer
as claimed in claim 3, wherein fhe semiconductor wafer is
allowed to have the surface-protected form by sticking
the surface protective sheet of claim 1 or 2 to the

circuit surface of the semiconductor wafer.

5. The method for grinding a semiconductor waferx
as claimed in claim 3, wherein the semiconductor wafer is
allowed to have the surface-protected form by:

sticking the adhesive layer having an opening
portion corresponding to a portion of the wafer where
bumps are formed and an adhesive portion corresponding to
an outer peripheral portion of the wafer where bumps are

not formed, to the outer peripheral portion of the
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as to cover the opening portion of the adhesive |ayer.
5 @p_1f¢ nmethod for grinding a sem conductor wafer as
claimed in claim3, wherein the height of each bunp
formed on the circuit surface iics 50 mor nore and the
bunp arranged on the out er nost 28i de is positioned at a
10 distance of 2 to 10 mmfromthe outer periphery of
the wafer. 7. The nethod for grinding a senm conductor
wafer , as clained in claim3, wherein a difference
( BESALFOREUEEP AL EReCRef gRt TEBE) 6RréacR Blnphasl bumps
the thickness (At) of the adhesive layer is in the
rafgé &prmsd 0aBd m

laminating the base sheet on the adhesive layer so

as to cover the opening portion of the adhesive layer.

6. The method for grinding a semiconductor wafer
as claimed_in claim 3, wherein thewheight of each bump
formed on the circuit surface is 50 pm or more and the
bump arranged on the outermost side is positioned at a
distance of 2 to 10 mm from the outer periphery of the

wafer.

7. The method for grinding a semiconductor wafer
as claimed in claim 3, wherein a difference (Bt-At)
between the height (Bt) of each bump and the thickness

(At} of the adhesive layer is in the range of -5 to 50 pm.




