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hi gh bunps are arrange

az. 1 DESCRI PTION SURFACE PROTECTI VE SHEET AND
METHOD FOR GRI NDI NG SEM CONDUCTOR WAFER 5 TECHNI CAL
FI ELD The present invention relates to a surface
protective sheet and a nethod,for grinding a _
sem conductor wafer. More par%icularly, t he present
10 invention relates to a surface protective sheet
preferably used for grinding, a back surface of a
sem conduct or wafer, on ircuit surface thereof
cﬁk#ﬁ%ﬁ#ﬁ ~density, and a
met hod for grinding a sem conductor wafer provided
wi th such bunps. 15 BACKGROUND ART As high-density
nmounting of sem conductor devices is pronoted, bunps

made BYREHTEHPROFEECHEVE] REEREY BNDeMETHRSr G GiRg NINau:

for connecting sem conductor chips to 20 substrates,
and in order to di r M @DEDLR tHIFAR bunps in the
formof balls each having a di ameter of about 100 m
have been used frequently. If a back surface of a
waf er provided with such high bunps on a circuit

sur f ace TECHNICAL FIELD

The present invention relates to aréurface
protective sheet and a method for grinding a
senmiconductor wafer. More particularly, the preéent
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
promoted, bumps made of solder or thé 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
pm have been used freqﬁently. If a back surface of a
wafer provided with such high'bumps on a circuit surface

thereof is ground, a difference in bPressure due to a
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thereof is ground, a difference in pressure due to a
2 difference in bunp height exerts influence on the
back surface directly, and this influence cannot be
absorbed by the cushioning effect of an adhesive
sheet that is provided for s&rface 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.reliabilit f the
AR e BT e kior ot 8 B o AL SUERCHr 6bI ShS PRCX

t he conventional technique, the finished thickness
R BIRaGVery At e tbriRaRcerearage be whserbed
shoul d not occur or designing is nade so that bunps
dhoihe sarsdrircanigenl ¢ hfect |ofv denséhgsiva skeefit that is
years, however, arrangenent of high bunps in a high
densiitdechad®hean: feopipedt 4ot iomny Zdew cessulf, dbeawafer
usual adhesive sheet "A" for surface protection is

Use b fodfers Ut idey iaes, gt hed pdhesivee b ayes rcannotphe
stuck to the edge of the wafer because of an

ok e YPrdhedumh s shewnshPriig) fs ASrAed to

result, a part of cleaning water that is sprayed for -

(18 ur U AP NG, NEATLRL SO OTLOU NGeflySE n
gener at e uring the back surface I hdi ng™ procéss

S tines penejrates to.the circujt surface side to
BTy T GG THE R Tt adhe “eonPERe bR

technique, the finished thickness is made relatively
large so that breakage of wafer should not cccur or
designing is made so that bumps should be arranged in a
low density.

In recent vears, howevér, arrangement of high bumps
in a high density has been required for many devices. If
a usual_adhesive sheeﬁ “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 or
grinding dust generated during the back surface grindiﬁg
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 fluidity of the
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To cope with the above problem the thickness of the
adhesive layer is increased and the fluidity of the 3
adhesive is increased to bring the adhesive |ayer and
the edge of the wafer into chPse contact with each
ot her. However, because the adhesive is liable to
cone round onto the root portions of the bunps, the
adhesi ve havi ng 5 adhered to the root portions of the

bu under goes nt er nal ptu

SEER P Rb ot aLRORC SR eGP a0y & 1o HEBe Sl 14 Yedf (@ the
of the adhesive is | eft. This problem may occur al so

| H¢ RO aske WHRF BT ahnEANESPFE SHEEE CHsIRGD srdnaridier .
ray-curabl e type adhesive is used. If the 10 adhesive

| B¢wevnrt Heecrngai theunflhesive Aot lieimdeedcbyome round

sol vent cleaning or the like, it remains as a foreign

subist alce root heocbnphet ed dée bemard ithpaiaddiesive having
reliability of the device. In a patent docunent 1,

thatterés b schosedot ﬁ@th@dnslaffQhesbhﬁbbn@n@ergoes layer
protective tape to a sem conductor wafer, wherein a

p:[r@ﬁ@ﬁﬁél/eréﬁﬁﬁréa}@ﬁbjcﬁeOLf)eEQﬂhﬁobbe'ﬁgt@@ﬂe%hﬁv%he adhesive
strength by proper treatnment is used and

PRt ect i yiey Z“r’ﬁ%ﬁ dfteﬁg gabxswet Ee gr@hefﬁ‘ls problem

regl on 0] uctor warer wt

SHESI P EOL T, 35 20,0 BLLEC RIS I, i
uz?r?dergesrgt' he £§' octzl:?:rg:atﬂlai\L/g {if}jgeren agﬂes irrleorls used. If the
adhesive left on the circuit surface is not removed by
solvent cleaning or the like, it remains ae a foreign
substance in the completed device and impairs reliability
of the device.

In a patent document 1, there is disclosed a methed
for sticking a protective 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-curabkle type
adhesive tape 1s used as the protective film, and prior
to sticking of the tape to the semicenductor wafer, the

adhesive layer which is to beé brought into contact with

the circuit-formed region of the wafer is cured, and



to sticking of the tape to the sem conductor wafer,
the adhesive layer which is to be brought into
contact with the circuit-forned regi on of the wafer
is cured, and 4 fixing of the wafer is carried out
only in the peripheral region of the wafer. In the
nmet hod of the patent docunept 1, however, the cured
adhesi ve | ayer and the uncured adhesive | ayer are
present on the sanme 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 .
le1BBsﬁﬁgIEh8f'Wqéﬁ%uﬁﬁi BATERPY tlcolhtly siieh thedepegipheral
‘that the cleaning water penetrates to the circuit
regighr Phcknsi Wefas-shown in Fig. 4 has not been
i nproved sufficiently. Patent docunent 1: Japanese
Paterthd aingiQpen cPublhi€apadento. d62968N1998 SHMMARYr, the
OF THE INVENTION In a first aspect, there is provided
cured sadfacever otggéirveandheeheuseficlipedgridbdebgvad bagker are
surface of a sem conductor wafer, wherein: one

preséhtf age ofic ashase sheet. i snneigded WEh cran RPEJLAY of the
portion having a dianeter smaller than an outer

bump dk 8MetRl-Qfs R seph £ondiet 9k Wal.er oc%%é UEK, SO0k 1o the
said opening portion no adhesive |ayer being formed,

cdsesa, PABOLLIED WLENJE o et deg 210U REOBILO on e
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

SUMMARY OF THE INVENTION

In a first aspect, there is provided a surface protective
sheet wused for grinding a back surface of a semiconductor
wafer, wherein: one surface of a base sheet is provided with
an opening portion having a diameter smaller than an outer
diameter of a semiconductor wafer to be étuck, 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, and the adhesive layer is a double side
coated achesive sheet wherein adhesive layers are provided on

both surface of a core material film.



| ayer is formed, and the adhesive |layer is a double

side coated adhesive sheet wherein adhesive |ayers

are provided on both surface of a core naterial

film 4a 1n a second aspect, there is provided a

met hod for grinding a sem conductor wafer,

conprising: allowng a serjgconductor wafer, on a

circuit surface of which bunps are fornmed, to be in

surface-protected formwherein an adhesive |ayer

havi ng an opening portion with no adhesive

correspondi n to a portign of the wafer. where the :

bUfips” are SOIhed SRt o AUHES| Ve psrerdRcd o method for

. corresponding to an outer peripheral portion of the

gringarer her 2SBURPICAFEORot Wdidted | SCFBFHBUNARd #dagEing a

~sheet is |lamnated on the adhesive |ayer so as to
semligeyducCtnt WepEri-ngPTpodt CoM Cofl tt heuiiesi 98 Wayjeh, bumps are

pl acing the sem conductor wafer of the
formgdr f dce- peotiect gdrfacarpnobeftgdndonmbiieraisuem aadhesive

manner that the base sheet faces the fixing table,
layeandagihgdangopchdel suwrftdes ofidthensemitonthet rresponding

wafer, and the adhesive |layer is a double side

to acqaiad Adhesi veesheater Wit 8L N tadhesinkes | AY¥Er $080@d and an
provi ded on both surface of a.core material film

adhe@l@gl-%yggog: cHiEd LN B e% L%'M:;C-EQ ?r:eé_ ‘%P:llBY ortion
THE | NVENTI ON The p esentgynventlon as eenqﬁh e in

of thbeWAe SURILRLT Blnp LGl GG a5, ARILT 200G 3RS AN, pace

| IS an opject O e

sheet 1is laminated on the adhesive layer so as to cover the
opening portion of the adhesive layer, placing the
semiconductor wafer of the surface-protected form on a fixing
table in such a manner that the base sheet faces the fixing
table, and grinding a back surface of the semiconductor wafer,
and the adhesive layer is a double side coated adhesive sheet

wherein adhesive layers are provided on both surface of a core

material film.

DISCLOSURE OF THE INVENTION

FROBLEM 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



present invention to provide a surface protective
sheet and a nethod for grinding a sem conductor
waf er, by the use of which 4b any dinple is not
formed, nor occurs breakage and fouling of a wafer,
even when a wafer having h%@h bunps which are highly
. ar i r gund I :
any deppekyia h@'ﬁg%ﬂm%_cge 3@ .eﬁ(féeﬁgi S@%é’ ﬁ?tf%%llng of a

tﬂickness, and besi des, no adhesive _
wafebll SR S0 o WEAS o SoevE oty TR Sl anionty

otective sheet according to the resent inventjon
densfL¥ | GEFFHtr R NG HbabR <t { GEEEGROIR small  thickness,
sem conductor wafer, wherein: one surface of a base
and gﬁ@ége?s BPo9faea wft ASan  opening portion having a
di anmeter smaller than an outer 10 dianeter of a
sem conductor wafer to be stuck, on said opening
portion no adhesive |ayer being fornmed, and a
portion which is provided around the opening portion
and on which an adhesive layer is forned. 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 the
portion on which an



10

15

20

adhesive layer is forned are of al nbst concentric
circles. The nethod for.-grinding a sem conduct or
wafer 20 according to the present invention
conprises: allowi ng a senicogguctor waf er, on a
circuit surface of which bunps are forned, to have a
surface-protected formwherein an adhesive | ayer
havi ng an opening portion wth no adhesive

orresponding tq a rtion of the wafer 6 where the
e S e e DA SN Y S bt e st Tace
correspondi ng to an outer peripheral portion of the

chifyér & starkRefbtdformed is forned and a

base sheet is I|amnated 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 form on ¥MERANG MP tsAldVE IDROBIGIM a manner
that the base sheet faces the fixing table, and

gri ndithg aubdekeswricae-ofvd hehsamconduet o vafele
10 In the above-nenti oned back surface grinding

pethedt ibhhentewconducd ol Maf efr Qfathe a4 back iurface of

surface-protected formcan be Tealized by sticking.

the SULLAGR REG! eald e sheel.of. the present

Invention to the circdit surface of the

sem conduct or. wafer.. 15 Alter.nat,ively, the .

som cORELEbBral & o hifve LiMNtoe FrstBdesh wigman
may be realized ?y:, . '
openling portion Having a diameter smaller than an outer

diameter of a semiconductor wafer teo be stuck, on said
opening porticn 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 rortion on which an

adhesive layer is formed are of almost concentric circles.

The method for dgrinding 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 surfacemprofected
form wherein an adhesive layer haVing an opening portion

with no adhesive corresponding to a portion of the wafer
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sticking the adhesive | ayer having an opening portion
corresponding to a portion of the wafer where bunps
are fornmed and an adhesi ve portion corresponding to
20 an outer peripheral portion_of the wafer where

. bunps are not formed, to the But er peri phera

portion of the sem conductor wafer on a circuit

surface of which bunps are formed, and 7 |am nating

the base sheet on the adhesive |ayer so as to cover
F@%ﬁeﬁ% 8RS Gt Soft Ae hdshidfe adyRyive Trertion

above-nmentioned grinding method can be adapted even

t FogreswossHadctter amafcertaghdérgiimhare haghtiof @achhs wafer
bunp formed on the circuit surface is 50 pmor nore

amtie rteh dulbgrsp zarer andged cametche sotcomnmbtarsd de bh&se sheel is
positioned at a distance of 2 to 10 mnmfromthe

outer npekicpher yhef adhesiwaf araydm ddesabay e-dent ianed
grinding nethod, a difference (Bt-At) between the

heix@hli nGBob refi ceaelF U aak@ AR tihg,d:hi ckness (At)

of the adhesive |ayer of the surface protective

sheet | efe [y . r e. of- - 50

EFFECT CECT F%E%%“&B%guig o2 é“%ﬁfge rt5 S ft g e tase

PERLEEELS, SPRRL 8% 5 ED BR0 90 el phtgr e

m-conduct or “wa (Ielgpr 3
2heshuee! 810 U8 PRI WG, S 0
grinding a back surface of the semiconductor wafer.
In the above-mentioned back surface grinding method,
the semiconductor wafer of the surface-protected fofm 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 aré férmed and an adhesive portion corresponding to
an outer peripheral portion of the wafer where bumps are
not formed, tc the outer peripheral portion Qf the
seﬁiconductor walfer on a circuit surface of Which bumps

are formed, and
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to be brought into contact with bunps, so that at the
roots of the bunps no adhesive is left, and

i nsufficiency 20 of reliability caused thereby cannot

be brought about. Further, bzcause the edge of the
wafer can be fixed with the adhesive |ayer,

penetration of cleaning water onto the circuit

surface of the wafer is prevented, and fouling of

t he mafer can be reduced. 8 BRI EF DESCRI PTION OF THE
DRAW NEBIPREInE theabase isheat vviiot adhai¥igelaver so
protective sheet of the present invention. 5 Fig. 2

BS &opergsacithee opicawnel P durdracel prlot exdiselvehbeyer.
of the present invention. Fig. 3 shows back surface

gri ndiThg ebozewakerl ioweer eim ralisur ecchqai ateectheveadapted
sheet of the present invention has been stuck to a

 buwip- fror ped cturbacecebrt he rhd wiefesin Ritge HeSHOMSof each

back surface grinding of a wafer wherein a

%ﬁﬁ}ﬁe%'r&%@ll Exurt]h%c%lﬁ} Qlt %Cté F&frﬁg@% Vigh Sj.l}feér m "e ‘and

as been stuck to a forned surface of the wafer.

l@g&gghﬁg 9 of, ;Symhal %hla5 olltémﬁstsfg%e&e %5 aesi M8 g at

openi'ng port

a distance of 2 to 10 mm from the outer periphery of the
wafer. In the above-mentioned grinding method, a
difference {Bt-At) between the height {Bf) 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 pm..

EFFECT OF THE INVENTION

According to the surface protective shéet and the
method for grinding a semiconductor wafer of the present
invention, no adhesive is given to the portion which is
to ke brought inte 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
theiadhesive 1ayef, penretration of cleaning water onto
the circuit surface of the wafer is prevented, and

fouling of the wafer can be reduced.
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4. sem conductor wafer 5: bunp 20 10: surface

protective sheet A: conventional surface protective
adhesi ve sheet BEST MODE FOR CARRYI NG QUT THE

I NVENTION 9 The present invenjion is described in
detail hereinafter wwth reference to the draw ngs. As
shown in a sectional view of Fig. 1 and a

perspective view of Fig. 2, in the surface protective
5 sheet 10 of the present invention, one surface of a
base sheet 1 is provided with an opening portion 3
having a dianeter smaller than an outer dianeter- of
a seni conducB8LERafES GRd Bid QY (2 TR %W%%nl ng
portion no adhesive |ayer being fornmed, and a
portioﬁl@hibhi$salseptbvndédvaewuwi'Bhsumﬁambn@rotective
portion and on which an adhesive layer 2 is forned.
Basee sheét tie Asrthenbaseavehedébnl used for the surface
protective sheet 10 of the invention, any of resin

sheet srig. 1% Eﬁp&%@bbﬁe@tkb@ublﬁeﬂﬁ%‘f‘c laC sh%%(:lectplr%ectlve
Exanpl es of the resin sheets include filns of

P YO €5+ NBhe Sﬂslﬁel@séﬁt' oMkroHeRsSihty polyethyl ene,
i near | owdensity pol yethyl ene, polypropyl ene and

p0|ybq¥ €3 féﬂ@%sQ@agﬁhgﬁg?gce 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 pfotective adhesive sheet
“A” has been stuck to a bump-formed surface of the wafer.

Description of symbols

1: base sheet

2: adhesive layer

3: opening portion

4: semiconductor wafer

S: bﬁmp

10: surface protective sheet

A: conventional surface protective adhesive sheet

BEST MCDE FOR CARRYING OUT THE INVENTION
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copol ynmers, such as ethyl ene/vinyl acetate copol yner,
20 ethyl ene/ (neth)acrylic acid copol yner and
et hyl ene/ (nmet h)acryl ate copol yner, filns of
pol yesters, such as pol yethyl ene terephthal ate and
pol yet hyl ene napht hal at e, and filns of other resins,
such as polyvinyl chloride, acrylic rubber,
pol yam de, urethane and 10 polyinm de. The base sheet
1 may be a single |layer or a |am nate made of these
resi nFheThe ssed sHvean i gmyl pedescrterd haviagabéen
subjected to crosslinking treatnent. As the base
Sheewtink ftarshedh obtfmetdytsubiecdiaginds a
thernoplastic resin to extrusion nolding nay be used,
or a sheehoobt dinned dueitsidjLcting aTuapl el rgsinato
thin filmformng and curable may be used. The _
Pl tliesl Kiddsersk herel m i sin ftale eXamPlee BrbestPive
conposi tion obtained by blending an energy
ALGURRPLE et A0 V13 &l 0] 1 ARITEL, A5, MM base
agent, an acryl ate nononer having a relatively ulﬁy
S Il i.,f necessary a . .
SRR & e o o v ASr TR ki e
ase sheet is.in the range of preferably 30 to 1000
AT T rararag TR0 10T 00 o LIPSt TR ar |y
preferably 100 to 300 m Adhesive |ayer 2 The type of
SRMAFREENGE Offs 8¢ Fodt ThdadHekikre Amayisrid 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 withquf specific restriction. Examples of the
resin sheets include films of polyoclefins, such as low-

density polyethylene, linear low-density polyethylene,

polypropylene and polybutene, films of ethylene

copolymers, such as ethylene/vinyl acetate copolymer,
ethylene/ (meth)acrylic acid copolymer and
ethylene/(meth)acrylate copolymer, films of polyesters,
such as polyethylene terephthalate and leyethylene
naphthalate, and films of other resins, such as polyvinyl

chloride, acrylic rubber, polyamide, urethane and
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2 of the surface protective sheet 10 of the invention

is not specifically restricted provided that it has
20 appropriate renovability, and the adhesive |ayer

may be fornmed from general - purpose adhesives, such

as rubber type adhesives, acﬂ&llc type adhe3|ves
silicone type adhesives, urethane type adhesives and
vinyl ether type adhesives. The adhesive may be an
energy ray-curable 11 type adhesive which is cured

by il gdidet-i oRl @i %Dﬁssnéia@?t raJ§ %t §eexhisingle layer or a
renmovabi lity. The adhesive layer 2 may be a single

| dypaningft camadgdiodsithesoramyishe Fhdobslse sildetcdated be a
adhesi ve sheet 5 wherein adhesive layers 21 and 23
arskeproviededgobahot kidudrfeaees tof @ «eofe medes i adedihant .
22, as shown in Fig. 1. In the case where the

adhesi ue lagebaks ahdeublig aSlsd%étOQikﬁ_%lm%%esubjecting
sheet, a filmof relatively high rigidity such as a

pal )E%‘é'ﬂﬁb%'i%s‘t@%e Qie%qlnatt% TP i D Ry el st bl Yy L@@%sed,

as the core material film 22 because di nensi onal

bi,| f t t ‘
SEE°B| pLel! sths adieslvad B A Lhemodyci o ol tnin
he sheet 10 to ceIIe t Al t hou

tﬁéﬁgdﬁgmag Spb R ARe S st i T e db o f g, resin

core material film 22 he the sane as each, ot her,
iPSFQWB?EFéPaBFe £R5t FHEPdnes V6 B GRS ST kR Obtained
fgglg%ending an energy 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 pym, more preferably 50 to 500 um,
pafticularly preferably 100 to 300 um.

Adhesive layer 2

The typé of an adhesive used for the adhesive layer
2 of the surface protective sheet 10 of the invention is
not specifically restricted providéd that it has
appropriate removability, and the adhesive layer may be
formedrfrom general-purpose adhesives, such as rubber
type adhesives, acrylic type adheéives, silicone type
adhesives, urethane type adhesives and vinyl ether type

adhesives. The adhesive may be an energy ray-curable
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t he base sheet 1 is an adhesive having strong

adhesion strength and the adhesive 21 on the side
facing a wafer is an adhesive exhibiting

renovability. 20 A preferred thickness of the

adhesive layer 2 is determ by the height of a

bunmp 5 fornmed on a wafer 4 to be stuck. In the case
where the thickness of the adhesive |ayer is taken

as "At" and the height of the bunp is taken as "Bt",

& Y&Ef PERETEY S BILAD) et thent 50adiation theth aplgeray.
of preferably -5 to +50 pm nore preferably 0 to +40

FRYpalt e@dbdiiE pgresfaedbl Al M0 to  +30 pm Wen the

hei ght (Bt) of the bunp 5 is, for exanple, 100 pm

t he t Ahekeedesiva Havadhesinvey [layer 2ingld iaydheof an
range of 50 to 105 m, preferably 60 to 100 pm
palhkisawegr by pi=af eraall Yiolib1o Sdemod fed hadiged Svd heheet
rel ationship between the thickness of the adhesive

LAKEE i naRALERS vReilghteof tihesunp: nerd i oRed ABOVSh Lotk
the bunp 5 of the wafer and the base sheet 1 come

50L-¢ A6t AGt gwc%liel?xa%%ﬂ LA AN AOPIORM 8P rig. 1.
pressure, and therefore, peeling or slipping of the
surfa tective.sheet .10 hardly takes place |n

t he g‘rilglngil%gcr?rsgcg@ée.]‘ﬂe&;@r‘? i ehsel‘yedi Ference ¥ éio-%l)e
is . a negative yaluye nanely the fhjickness of the .
SAREsFve Py SRS Ve GRS rarP tHelhel ghte] A5 B LY Hlub
bunp to thereby produce a _gap, the sem conductor
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 6r 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 1s 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 laver 2 is
determined by the height of a bump 5 formed on a wafer 4
to be stuck; In the case where the fhickness of the
adhesive layer is taken as “At” and the height of the

bump is taken as “Bt{”, a difference (Bt-At) between them
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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 differgnce is small. 20 Prior
to | am nation on the base sheet, the adhesive |ayer
2 is subjected to processing such as punching, and
therefore, the adhesive layer is provided in the form

of a lam nate wherein release filns having been

tfeatfed i 9% ST iIRGHEI3DEY reb e et 2o, drere

| am nated on both 13 surfaces, and the release filns
Hreferakdiv T6F tor otdtimng rael chesl weptaleralahd €10 to
roll of inparting self- supporting ability to the :
adfesinve Wayer th&hbed ghe¢agdt)f ioldrg hleamumat ed ien kwih
surfaces of the adhesive layer 5 are preferably

desigied toochawe and fiierancesd vr releasabididy, 1496r 2 is

exanpl e, release filns of light- rel easable type and

heavyrd el-easakle 30/RS ards RS ]?@J%é/rak@.r)?\éé(gepo 100 pm,

wher eby workability in the producing of the surface

' ' ld) t .10
oot s e Sad BantaF Teo e s heetilsi g GLer d the
%%ﬁ%‘%' 158 hfig)r fbltelQ% e%?:h ﬁtﬁ%ehv echl J?(%/ s % llo £ r}:%ez 3a c!lh‘f’e sgjzve éj "layer

the Teleas t-releasabl e type can
268 Be LYTR L I BRSSPt OB Rl o o
% %r%%%brwggb?the base sheet 1 come into contact with
éach 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 height
of the bump to thereby produce a gap, the semiconductor
wafer is pressed and deflected in the giinding process to
generate an appropriate pressure and this préssure
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 sucﬁ'as punching, and
therefore, the adhesive layer'is provided in thé fofm of

a laminate wherein release films having been treated with

a silicone type release agent are laminated on both
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15 the adhesive layer on the side of the release film
of heavy-rel easable type faces the wafer 4 and
is.stuck to the wafer. Preparation of surface

- protective sheet 10 O the s%éface protective sheet

10 of the invention, 20 the 'Dase sheet surface where
an adhesive layer is not forned (referred to as an
"opening portion" hereinafter, designated by nunera

the figures) faces a CIrCUIt- formed portion
e BomeTe S FRdn e T vkt & XLL et prekecting
and the adhesive |layer 2 faces the outer 14
pEE FREEELVSoLEIYSY o e nwdflero ezt @y cetft s
not formed. Prior to |am nation.on the base sheet 1,
tsheroadheygi wbillayer 2 ithecwdhastiorean alamst TtHe aded dayse
punching 5 or the like to form an opening portion 3
vhére aamadhesiven &yah isinfelcdord@chd mdidSive layer
cutting, it is preferable that the adhesive |ayer

ard bhereebbaye dhislifneef to ahtvd & easald Q@ dype re

conpletely punched but the release film of

heaLYshek 828 9b] kY BRI 1R0! LA LS of saﬂ-qglcgfl g@gtm

because the rel ease of heavy- releas

e %gg‘ggbi‘ecé&gcegn&f Xa%@aisela\é%bll@/ %;\4 ancaali’er i%%e%efﬁably

sequent SSI Ng ca be continuou

?épgégg L!ﬁ ere wor& 111£Q¢QB.%%%|B¥EiJg;g% aof the

surface protective sheet is enhanced. In the case where
a double sided coated adhesive sheet uéing different
adhesives for the adhesive layers 21 and 23 is used, the
release film of light"releasable type can be peeled
formerly, and ﬁherefore, 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.étuck to
the wafer. |

Preparation of surface protectiﬁe sheet 10

0f 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 circuit-
formed portion where bumps 5 are provided in a wafer 4 to

be stuck, and the adhesive layer 2 faces the cuter
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of light-rel easable type is peeled and the adhesive

| ayer 15 is lanminated 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 sur f akk protective sheet 10
of the invention. In the case where 20 the surface
protective sheet of this constitution is used, the
openi ng portion 3 of the surface protective sheet 10
RS RIRS WAt PR @F reif twaleF adkesrt ReChateil asdnot
the adhesive |ayer 2 present around the opening '
gormash is stuck to the outer peripheral portion of
the wafer. Then, 15 the surface protective sheet

pr ot r kdech f tem el vafiesn ien chik losvey ahesg thermuter
periphery (indicated by a broken line in Fig. 2) of

thie amaifer ihyand the sesuidithdasuifacer preteet b\jepunchlng
sheet is subjected to back surface grinding. 5 A

prrefials ad ehodiamnl A1 dhie, sy [ase: Lot sChhuee Sheet

of the invention has a constitution such t

QM&%@ﬂ%g'l eetqiaV|ng &Ve34a¥§{ ﬂ%uéklﬁﬁwfﬁg%j;

protective e above cons

re evi gus ste unche al nost
oncggérlcaﬁmfni&%ﬁ ﬁéﬁ?ﬁ??% dﬁﬁ%s e fa %?S?nfllm
C nce th the diameter of the wafer to be
o 3 SBA €6 i o = dagE 416 FRpretetubpenthad bukythe

the release filmof heavy-
release film of heavy-releasable type is not completely

punched, becéuse the release film of heavy-releasable
type becomes a carrier of the adhesive layer and the
subsequent processing can be continuously 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 surfacer
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 prqtective 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,
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rel easabl e type is not punched. That is to say, in

the constitution shown in Fig. 2, the base sheet 1

and the 15 adhesive layer 2 are cut and renpoved in
advance in accordance with the outer dianeter of the
wafer 4. By cutting themintd>the same shape as that

of the wafer in advance, cutting of the surface
protective sheet with a cutter can be onitted when

the surface protective sheet 20 is stuck to the
méh@rSuéﬁaC€h@F@F6F§1V?héb@a@snﬁyuﬂaﬂedtﬂﬁwnaﬁuedqgkr is
of the wafer is damaged with a cutter blade to

i fdtcavbiveakage bhet hateaf preriiphcry ubsdquentd by a broken
processing. 16 Surface-protected form of wafer The

suifiacénpFotect) versheet whFars 45t weld thet ke suwwafielg surface
Wi th accurately aligning the adhesive layer 2 so as

nototectace theeBUNB 3ub3dectRAWEd Baklkd sud raMer @b bing.
the sem conductor wafer can be allowed to have 4d

sur f acg- PéPéfgé&deﬁeaahﬁ@9%0£%bEﬁefeﬁrggfgdg@%t'%%lve

sem conductor wafer. Sticking of the sur

pgﬁégEtbfetﬁQefﬁ %Qtign rrlgep%%kl%ngﬁgggspﬁ: J%&%E the

tension as possi SO t or mati

after r|nd|n roce ttributable to tension
SR e B ter SF e nanBr Lt nevent Of b M Tace
descri bed above, the  same_surface-protected form may
&?Qﬁﬁ%ﬁﬁ%% %?%%%u%av1ng the above constitution prepared

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 thelwafer is damaged.with a cutter blade
to induce breakage of the wafer in the Subsequenf

processing.
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preparing the surface protective sheet 10. That is to
say, the adhesive layer 2 is stuck to the outer 15

peri pheral portion of the sem conductor wafer 4, and
subsequently the base sheet 1_.is |am nated and stuck .

to the adhesive layer 2 so ad®to cover the openi ng
portion 3 of the adhesive |ayer. Mre specifically,

the base sheet 1 and the adhesive |ayer 2 are

sgparatel y prepared Fron120 the adhesive | ayer 2, a

DO On= correspondi-hi LBdp- f or ned portion on
the circuit surface of the sem conductor wafer is
punchethaviyr fa-¢ dr e apcbpeni AecpolPi 6a stuTkeho the
adhesive layer 2 is accurately stuck so that the

ekt ngd potth omcGuishoal d attgndnwi thelZdhthévei layetr 2 so
regi on of the sem conductor wafer 4. Subsequently,

tdwe aisetshbete 1thes banpndf edsogdbwhheén BERESBYewhereby
llayer 2 and the opening portion 3 so as to cover the

apeni sSnpesid et S it F | Bahl ¥eash apiBat 5 0hathe, b%%&face—
5 sheet | and the adhesive |ayer 2 protruded fron1t e

(ﬁgéﬂecﬁgﬁ'fgﬁﬂ)@ﬁglé§ﬁbf§nfBQ”@HEﬁQin&B£EE éeh§c8ﬂ&uctor

away mnth a cutter or the like

bt d b .
e B e alt Huuhife MR osaeaﬁsﬁo is
q?ar%%;%(%gg,{é ace%f%rl nd%&éo{eﬁ\ggglrl ggepggéfﬂlgsgg {:plat

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 cbtained without
préparing the surface protective sheet 10. That is to
say, the adhesive layer 2 is stuck to the outer
periphera; portion of the semiconductor wafer 4, and
subsequently the base sheet 1 is laminated and stuck to
the adhesive layer 2 so as to ﬁover the opening portion 3
of the adhesive layer. More specifically, the base sheet
1 and-the adhesiﬁe 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 isrpunéhed away to form an opening
portion 3. Then, the adhesive layer 2 is éccurately

stuck so that the opening portion 3 should accord with
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sem conductor wafer of the invention may be a wafer
of any constitution provided that bunps are forned
on the circuit surface. However, a wafer wherein the
hei ght of 15 each bunp is 50 pmor nore, preferably
100 pmor nore, and the bunplarranged on the
outernost side is positioned 2 to 10 mminside the
outer periphery of the wafer is preferably used in
the invention, though use of such a wafer is

diffd icitduin castonfon Coavesii opahuststangr2d 4.
protective adhesi ve sheet. The wafer 4 allowed to

s ddiarabioy e~ #lath o0 dsh SuF f 8ces pi%@ﬁsegdf ?{r@r' Bhe
pl aced on a wafer fixing table (not shown)

Vﬁlﬁrsﬁfé rldal%@%%ppd%ﬁ@t&% e%éﬁ%ﬁg%&?t%ﬁgngego gtto cover

he surface tective s

2 i e 'regﬁ‘?‘% oghby vy Bt Ee pes £ o7 nace

he ive |layer 2 c n sure adhere to the periphery
c#B é?t%u? f%ﬁe ??&ﬁerﬁ%ﬁﬁ?aglEﬁpEﬁu%$%ah¥%@ the outer
wat er or the Ilke does not occur in the grinding

TYard Hete &S ety o?r thefer réul® cwkfaldey ofith a

the wafer does not occur. Further, the tops of the
E@ﬁ&?ﬂmqnnﬁhﬁikﬂk&heThwaﬂemhﬁ|Hama ssurffaaee paroE dated
contact with the base sheet 10 at an appropriate
Foegs wse thed tdidtaipeel ing tdre sispphgchofsiheasar f ace
protective sheet hardly takes place in the
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
circuit surface. However, a wafer wherein the height of
each bump is SO um or more, preferably 100 pm or more,-
and the bump arranged on the outermost side i5 positioned
2 to 10 mm inside the oufer 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
surfacemprotected,form is pladed on a wafer fixinértable

(not shown) of a wafer grinding apparatus in such a
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gri ndi ng process. EXAMPLE 15 (1) 50 Parts by wei ght
of a urethane acrylate oligoner having a

wei ght - aver age nol ecul ar wei ght of 5000 (avail able
from Arakawa Chemi cal Industries, Ltd.), 25 parts by
wei ght of isobornyl acryl ate,1825 parts by wei ght of
phenyl hydr oxypropyl acryalte, 2 parts by weight of a
20 photopol ynerization initiator (available from C ba
Specialty Chem cals Inc., Irgacure 184) and 0.2 part
by nneei ghtatoftha phirtfalcec yan tne-ipiwiresicaver 80 bf ensledthe
to obtain a photo-curable resin conposition for

¢astinlorEble, a haserishgely k9 cahe desilit iNg £asddkl way.
conposition was applied onto a pol yet hyl ene

t h t T f f T
er epht,haka }%&g@%? ﬁ%@@e&%\ﬁa 3‘486%%3% d@re dUMVer 4, the

| ndustri es, ness: by a ountain

?&?@%ﬁé@?% VR A o0 St T Lot T TR ©f

me T film Ian1nat and t irradi ation
%ﬁfﬂ IR R SR fglﬁawwaa fer or the

h- pressure nercury | anp (160 VVcn] hei ght: 10 cm
éﬁ &r dPRE BSHdPFF§ﬁsl§f§§q|%ﬂﬂﬂd%ﬂﬁuRHQ%ﬁ§ﬁr:Eﬂﬂ hence
mJ/cn2 to crosslink and cure the coating 10 film
Tredaabt ef, thire CRETUL waizdmdsotdf sirdf atdeemetaes not
peel ed to obtain a base sheet having a thickness of
$60ur. Further, the tops of the bumps provided on the

wafer circuit surface are in contact with the base sheet
at an appropriate pressure, so that peeiing'or slipping
of the surface protective sheet hardly takes place in the

grinding process.

EXAMPLE

(1) 50 Parts by weight of a urethane-acrylate
oligomer having a weight-average molecular weight of 5000
(available from Arakawa Chem;cal Industries, Ltd.), 25
parts by weight of isobornyl acrYlate, 25 parts by wéight
of phenylhydroxypropyl acryalte, 2 parts by weight of a
photopolymerization initiator (available from Ciba
Spgcialty 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.



10

15

20

.pm (2) An acrylic adhesive of strong adhesion type

(avail able from Lintec Corporation, PA-T1l) was
applied 15 onto one surface of a PET film (avail abl e
from Toray Industries, Inc.) having a thickness of 50
pmin such a manner that thel®oating thickness on
dry basis becane 15 m followed by drying. Then, a
rel ease filmof light- releasable type (avail able
fromLintec Corporation, trade 20 nane: SP-PET3801,

t hi ckImess re38 1pnhdhas: d @i ddiess 1 hi Suicha s aaPRDNes onto a
that the rel ease treatnent surface faced the

‘Nesirrg1coat ed rayace 40 obpatn A shNgleaside1e from

coated "adhesive sheet. 20 Subsequently, onto a

ehease iy eatent syface of g release L) Mo, councain

heav el 'easabl e 't ype (‘avai n

rporation, trade nane: SP-PET381 t hi ckness;, 38
S e narhr gy ST GLPTBTET y B adhSi Vet T B Bhichress
100 5 parts by weight of copol yner of n-butyl _
BECPIEL dPACHH-i cOPath8 COBIIPhailny Wiegams dfage ilm
mol ecul ar wei ght: about 600000, 120 parts by wei ght
R SULEMAARE eder prgt hehot eeiiwrt @ ghtth abbbravbobyt rays
and 2 parts by weight of a crosslinking agent
(esocypamaed pype)lsiwags apgpl dled ies such Mdr@imanbanp (160
that the coating thickness on dry basis becane 15 m
fdlcmowae by tdr Yiongm) Therdet hiehe esaddiitnighris | T waslight
quantity of 250 mJ/cm® to crosslink and cure the coating
film. Thereafter, the PET films on both surfaces were

peeled to cobtain a base sheet having a thickness of 160
Thi

(2) An acrylic adhesive of strong adhesion type
(available from Lintec Corporation, PA-T1l}) was applied
onto one surface of a PET film (available from Toray

Industries, Inc.) having a thickness of 50 um in such a

manner that the coating thickness on dry basis became 15

pm, followed by drying. Then, a release film of light-
releasable type {évailable from Lintec Corporation, trade
name: SP-PET3801, thickness: 38 pm) was laminated in such
a manner that the release treatment surface faced the
adhegive coéted surface to obtain a single side coated

adhesive sheet.
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| am nated 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 15 surface (PET filmside) of the
single side coated adhesive dheet to prepare. a

doubl e side coated adhesive sheet as an adhesive

| ayer and the thickness of the adhesive |ayer was 80
pm (3) Punching of the double side coated adhesive

20 shéebsgryps i Pitlie steplé@e vieseaarenedswufadcam of a
such a manner that the layers fromthe release film-
(eiightse rfelleasdblheawppe)e tanddiel enengy (@yatlsebd efrom
type adhesive |ayer were punched in the formof a

Ciihtlee avpbgad i, ametfle Hardd0 sm@ntkdhat o Yiddes: 338
release film (heavy 21 releasable type) was |eft,

B¢ BB, ShESHE BRh NS oTesy et 8BRS or 300

gett%d bgg tte&gg% %&eeoghgﬁne%%ﬁd eaeére a}‘%cryllc

pos surfac acrylic adheS|

siton.type, .t base sheet ared in the’
Eaa ey BTab P Srsai 2 JE e o i s about
rr| uch a nanner that the | ayers from
08§se9§heeef i5 Phe ey oF dpadidirar eéappeate
adheS|ve | ayer were unched in the form 10 of a
drpepeuhayi H@lahatu a £ of0 300 andl Comeerits ialWeight of a

crosslinking agent (isocyanate type)] was applied in such
a manner that the coating thickness on dry basis became
15 pm,rfollowed by drying. Then, the resulting film was
laminated on the previously p;epared 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*cu:able Lyvpe adhesive
layer were punched in the form of a circle having a

diameter of 190 mm and that only the release film (heavy-
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with the previously punched circular portion and that

only the release film (heavy-rel easabl e type) was

left, and the outer peripheral portion was renoved.

Thus, a surface protective sheet of 200 nm di anet er
wherei n an 15 adhesi ve Iayeriﬂaving a wdth of 5 mm

was provided on the base sheet along the outer

peri phery of the base sheet was prepared. (4) On a

mrror surface of a silicon wafer having a dianeter

6% 1206 afm sarfd/Re t ik desfst ofarrdothg @orsulaotpopion was
hei ght: 100 m dot dianeter: 100 to 200 m dot pitch:
rampvegbsi Thenreflebbe duafler fdstghdotre l@amaflrcomythe of the
outer periphery of wafer) were printed, and they

vl Iree gardte tbo Ase D Uiise s e sBb@aSEhfikl funched was peeled,
(heavy-rel easable type) was peeled fromthe surface _

ROt e itre sheRlsd enaretd bt N2 cSiER: (Rdne @M of
the surface protective sheet was | amnated on the

[ r.f e:Sidi [ : '
e P g 1 VESHE Ut Eer e it Hehens obhefhe step
T i.ght s 100 pm and the thickness of the
égﬁeg%$g%§'%§§£¥%%gs 80 pm so that a difference

bet ween_t he bu hei hh{and t he thi ckness of, the
adhesPVESEAEP Sile ﬁ’b‘%ﬁ INITRE S 95 doR e Er W tH Ghe

surface protective sheet was fixed onto a grinding

Paprerof-hatndter 1gricdd dgcapfdratirsd wharth @ ndmenergy

that the surface protective
ray-curable type adhesive layer were punched in the form

of a circle having a diameter of 200 mm concentrically
with the previously punched circular 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
basersheet along the oulter 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 ym, dots {dot

height: 100 um, 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 regazded_-
as bumps. The release film (heavy-releasable type) was

peeled from the surface protective sheet prepared in the
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10 sheet faced the table, and grinding was carried

out so that the finished thickness should becone 350

pm As a result, the surface protective sheet did not
separate fromthe wafer in the course of grinding,

nor did cleaning water penet#ate to the circuit

surface side 15 of the wafer, nor was the wafer

broken, and grinding could be done conpletely.

Further, after the surface protective sheet was

iSeqdi Gtled afd Hlener il ey Preuecraveobbeetaysy dadinated
peeled, the circuit surface was observed. As a -

ces tihte  remiyn tfeot esivgrf ssueb stancee waslhotn @8feonihrsedh a

| NDUSTRI AL APPLI CABI LI TY According to the surface

plaoirect itte sheeti mrddther Teihedr-dod @rindedghaocther. The

'sem conductor wafer of the present 23 invention, any

RARLS 1S Jrt RRls dioeen r 0O i gho i 5,80 -
br otght idnto cg)nt act %&%ﬁk{;ﬁcn%g,{%g&%g%gn%f g%%eas(lgl\%%swe
[ [ roqts.of .the bunps and .insufficjienc
&%y%g{ﬁgﬁﬁf¥f$m3a§§b ?Fﬁé?%ﬁgHgg%%%?C%éb% %?%%gﬁ?e Bump
bout .. Con uently, it bec S possible to polish
BPRHE GRPor e T BTsS o 017 (TR el GHYSE GF cRO s
are highly densely arranged. To the outer periphera
regioﬁ%stﬁﬁécﬁﬁf gL Pﬁégbdﬂﬁ%i%%Fﬁ%ﬁ&ﬂpﬁPt?ﬁﬁﬂve sheet
sure&y adhere to the periphery of the wafer, so that
was fixed onto a grinding table of a wafer grinding

apparatus in such a manner that the surface protectivé
sheet faced the table, and_grinding was carried out so
that the finished thickness should become 350 um.

As a résult, the surface protective sheet did not
separate from the wafer in the course of grinding, nor
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
(ultraviolet rays) and peeled, the circult 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
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10 penetration of cleaning water does not occur in
the grinding process, and hence fouling of a circuit
surface does not occur. 24 CLAIMS 1. A surface
protective sheet used for grinding a back surface of
a sem conductor wafer, whereid® one surface of a base
sheet is provided with an opening portion having a
di aneter smaller than an outer dianmeter of a

sem conductor wafer to be stuck, on said opening

 porendnone adlyesidne diayeri heiaty §overed;o dntte goortion which

portion which is provided around the opening portion.

and tcobeWbirelgamn ddhesictmilayerwiish fomgmwd, andcide no
adhesive layer is a double side coated adhesive

- sheetk jwhaerei neradhesive LRYGrS &F e Qwiged A1y both

surface of ‘a core - material film 2. The surface

5% %cx%m%ggg 331G a@afﬁ%; %ﬂ@é&n&leEWf%&é@%e

ase sheet a he adhesive 1l ayer are c

al h f d
r?fﬁl% B B Lk ERISERE L or titoR 60 B oAbl to

ve | ayer i.s forned are of al npst concentrlc
EP &F sEVEN h@adiry IO RIBE S L s Bdttoreny disdshts

inclaiml or claim?2, wherein the core nateria

VhiFhi atepBigbihy lensedrepitdlda® f fomthe 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 occur in the

grinding process, and hence fouling of a circuit surface

- does not occur.



4. The surface protective sheet as clainmed in claim1
or claim2, wherein one adhédive | ayer on the side
facing the base sheet is an adhesive having strong
adhesi on strength and other adhesive |layer on the
side facing the wafer is &421¥¥ergy ray-curable
adhesi ve mhich i's cured by irradiation W th energy

prays tgu?fg ro% \@L@ | t used ﬁo ey hOdZ%fr}o% r(}oatck

grln Ing a se con ctor W Conpr|S|
sarﬁanecomdacbemlwahdmct@& @aﬁdﬁgﬂﬁhe3¢nﬁace of mhlch
bunps are f%rned e in a surface-protected form

mher@Pﬁ SHT Bﬁgspéeal € FaF%STg 1ah RFrenides porth o

opsrehmnaop@gfa%hvﬁa%%@e%p%%@;éro Ghaordy QL dh&uter
waf er = where the bunps are fornmed and an adhesi ve

dpeneien eér reSpBAGONGICE oan veutesr tYwertiephenalk, pont ionid

r ot .farne |s f or med
gnagggbﬁgg%é eggglgd %gﬁﬁhaﬁéa%bn%ﬁ%n%a Bl
psotaSnt@hﬁcheﬁstbeovﬁa@ﬁn@ﬂmmﬂd(ﬂhdﬁbﬁdniﬁyﬂpﬁﬂﬁ&bn and
| ayer, pl aci the sem conduct or wafer of the

oB FRAER- 2Br atﬂgEPéaef dPNSEN 18 HOGMRE t aB1ck the siesive
1gBaper st hatoubhe Base shesbd acgsdife fdndg Hallemn

and grinding a back surface of the sem con uctor
agheeive apserhReaadhpsiovédeayem itotd doulflagssicde a core

m&P8Led: aghegi ve

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. The surface protective sheet as claimed in claim 1
or claim 2, wherein the core material film is

polyethyleneterephthalate film.

4. The surface protective sheet as claimed in claim 1
or claim 2, wherein

one adhesive layer on the side facing the base
sheet is an adhesive having strong adhesion strength and
other adhesive layer on the side facing the wafer is an
energy ray-curable adhesive which is cured by irradiation

with energy rays to exhibit removability.



sheet wherein adhesive |ayers are provided on both
surface of a core material f48 m 6. The nethod for
grinding a sem conductor wafer as clainmed in claim
5, wherein the core material film
pol yet hyl enet erepht hal ate film 7. Tre neghod f?p
rindixn m 1 of. fer . .claimed in aim
5%, vvhér %e%h%%e fg)gﬂ Si vng{]]n%éar “on Jtchoenéiuscftooer f“é%i%j@' t he
chapeishegt: i s an adhesive having strong adhesion
stre ive layer on the side facing

h d ot her .adhe ]
the GALEHING Bn SEMUtE s ar, ol radtingt Ve i dh SWerace

o€ULBH chY bulbadiadtd GbMMdd) ey iays él&%-%fotected
removability. 26 8. The nethod for grinding a

Team vBRAGENOPWaIBe sy e dlaaiaredidving airmdhemiey ghartion
: ' or i.S;:.al lL.owed to have the
ngﬁf‘ gg&%ﬁggg%%ego orempt%}l?jlé%pgloyiané)%ﬁ}telogldhoeé;it&}’ee water
whayer the buchsmanrerfdriraid oot fars wdhaes waf gdecion
esi ve Laéer are lamnated with release filns of

dh
cPr g REPPBAEATATPe ATy S0 Uarid PREAICTod| SXAaR 3/pdne wafer

wibeeebimpbeaadhasitvedraver iand dheq fa‘%laeaas%iéé Met is
i ght-rel easabl e ;%Pe‘are punched to form the
lapenrhgdpent tba, ashestiar tlayeadivesiase Haayervdrs the

e B P hgh Be PRt 4P gt rel oasabi o
typeplacing the semiconductor wafer of the surface-
protected form on a fixing table in such a manner that
the base sheet faces the fixing table, and
grinding a back surface of the semiconductor wafer,
and the adhesive layer is a double side coated adhesive

sheet wherein adhesive layers are provided on both

surface of a core material film.

6. The method for grinding a semiconductor wafer as
claimed in claim 5, wherein the core material film

polyethyleneterephthalate film.

7. The method for grinding a semiconductor wafer as
claimed in claim 5, wherein one adhesive layer on the
side facing the base sheet is an adhesive having strong
adhesion strength and other adhesive layer on the side
facing the wafer is an energy ray-curable adhesive which
is cured by irradiation with energy rays to exhibit

removability.



whi | e adhering the exposed surface of the adhesive
| ayer to the base sheet, agg peeling the rel ease
filmof heavy-rel easable type while adhering the
exposed surface of the adhesive layer to the outer

gperipheral-poyt Egn §£lﬁa§n@age5emgcoga§cggkthfEQras
grl ndi ng a senm conductor wafer as clained in claim

chaimpéreinclthenseni chadachotheafbenicgndattonedater is

h urfac rotected for tickin the
a?ﬁ??%%eg%ro?ectfgg sﬂeg?cefpc g% ¥?8 % % Yth
Ci r cstiypp 59t iqcenof atthes sesi tonduct or sM@IﬁeﬂhaleI thet
net hod for grinding a sem conductor wafer as clained

boRh cFarhise Ahetef n2dhessBfi LanAGCEBR harerargd with
r&l Lovedri o baye 1hensurfacesprotected S5 M By -

sticking the adhesive | ayer having an opening
rpbeesdnleoryrsponte ngit ot e padheonvef 1aher vafdr thher e

b are., for n adhe ortion
e e el T B B PSR R PRI B0 pihed FRetorm
thaf esehnpsoarei ol sbotned, the ahﬁe@y&@rl@ﬁékplﬂgr al
portion of the sem conductor wafer on a circuit
S@&ﬁ@%&%do@nmhh%hr%h%%§e bt &0f 8f ne82 v ange byasable type,

| am fal ] gy e, Dase.sheet on bhe, adhest ¥elayet e se,ps
to cover e opening portion of the adhesive Tayer
wiiill e Tghemt o dthoregrosed nguatseal coOnduet adheafiee asyer
to the base sheet, and
peeling the release film of heavy-releasable type
while adhering the exposed surface of the adhesive layer

Lo the outer peripheral portion of the wafer.

9. The method for grinding a semiconductor wafer as

claimed in claim 5, wherein the 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.

10. The method for grinding a semiconductor wafer as
claimed in claim 5, 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 bumps are not
formed, to the cuter peripheral portion of the
semiconductor wafer on a circuit surface of which bumps

are formed, and



claimed in claimb5, wherein the height of each bunp
formed on the circuit surfage is 50 mor nore and the
bunp arranged on the outernpst side is positioned at
a distance of 2 to 10 mmfromthe outer periphery of

the 1uafgrcide. tEerHEEhQQeEQrOErEﬁ@'Qgh@81ve layer so
sem conductor wafer as clained in claim5, wheréin a

agdi fperence (Be- ﬁPFnbéng@ﬁtlpheOﬁet@ﬁta@BﬁFlﬁﬁ eaghkr.
bunp and the thickness (At) of the adhesive layer is
in the range of -5 to 50 m 13. The nethod for

1grinmhegmatseﬁifcmdge&ﬁﬂlmgfersaalcehah&edrimafbaias
10, which further conprises the ste ppl yi ng

clpdngdheti Geaf Ry ar Wﬁegaaﬂ ﬁﬁﬁneﬁlﬂﬁatobeﬁﬁhs PRBce

e ad [ r m. nated wi ele
f$£Téa ? Pﬁ§h¥%F8?égsa Fgagépé a%g eav§ mor e%énghe
btmpearm@ﬁgednohhehadhﬁSEVﬁobaye&dandstbGSIEQbﬁ@Seat a

filmof Ilght-releasable type are punched to form
diAkaBpRNP hg? pB?tFBnmmsSrFﬁaghFh@uéﬁﬁegPVéphﬁyéroisthe

wSHpported on the release filmof heavy-rel easable
type. 28 ABSTRACT It is an object of the present
invention to provide a surface protective sheet and

18, Moo, Loragrndi ng, 84, 85™:ognduet oh, WRES 1Byt B
claimed in claim 5, wherein a difference (Bt-2At) between

the height (Bt} of each bump and the thickness (At) of

the adhesive layer is in the range of -5 to 50 um.

13. The method for grinding a semiconductor wafer as
claimed in ciaim 10, which further comprises the steps
of:

supplying the adhesive layer in such manner that
both surface of the adhesive layer are laminated with
release films of light-releasable type and heavy-
releasable type, wherein the acdhesive layer and the
release film of light-releasable type are punched to form
the opening portion, so that the adhesive layer is

supported on the release film of heavy-releasable type.
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not fornmed, nor occurs breakage and fouling of a

waf er even when a wafer having high bunps which are
highly densely arranged is ground to an extrenely
smal | thickness, and besides, no adhesive is left at
the roots. of the bunps afte28the surface protective
sheet is peeled. The surface protective sheet of the
invention is used for grinding a back surface of a
sem conductor wafer, and in the surface protective
sheet, one surface of a ba&S8SBhEET is provided with

-an opening portion having a dianeter snmaller than an

out er Idi anetaer aifjecsent comdustotemafl ehveAtDENnStYCKrovide
on sai d opening portion no adhesive |ayer being

foorgtaeta b nart 98 whieh hsqPsoMbegdqargund th8ing -
openi ng portion and on which an adhesive |ayer Is
fammdnductor wafer, by the use of which any dimple is

not formed, nor occurs breakags and fouling of a wafer
even when a wafer having high bumps which aré highly
dénsely arranged is ground to an extremely small
‘thickness, and besides, no adhesive is left at the roots.
of the bumps aftér the surface protective sheet is peeled.
The surface protective sheet of the invention is used for
grinding a back surface of a semiconductor wafer, and in
the surface protective sheel, one surface of a base sheet
is provided with an Qpening portion having a diameter
smaller than an outer diameter of a semiconductor wafer

to be stuck, on said opehing portion no adhesive layer

being formed, and a portion which is provided around the

opening portion and on which an adhesive layver is formed.



