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1 DESCRI PTI ON SEM CONDUCTOR WAFER PROTECTI ON
STRUCTURE AND METHOD, LAM NATED PROTECTI VE SHEET FOR
USE THEREI N, AND PROCESS FOR 5 PROCESSI NG
SEM CONDUCTOR WAFER FI ELD OF, THE | NVENTI ON The present
invention relates to a seniconductor wafer protection
structure and nethod, a |lam nated protective sheet 10
for use therein, and a process for processing a
sem conductor wafer. B?g@ &@ &bﬁularly, the invention
relates to a sem conductor ma protection structure
and nethod suitably wused for grlndlng a sem conduct or
wafer to an ultrathin thickness and for storage and
transportation of the 15 sem conductor wafer, and al so
r eﬁ%@fIg%OPEW@ GRa AR e PR QTR BN i RIKERIRE G JEETHOD,
the structure and nethod. The invention further
LareI ey thirCE EgTaTEs SHEGIT pO8cESEI Highak I8 enhiEDnERCEES FOR
wafer with using the sem conductor wafer protection
met hod. 20. BAGKGERAINBICEORSEHE INDFINOFrONARER ecent
years, the spread of |IC cards has been pronoted, and
further reduction of thickness thereof is now
demanded. Accordingly, it is now required that the
thi ckness of 2 semi M) ch has been
about 350 um be re ucgztc ']?{Eg%u% m or | ess.
Furt% i ncrease of wafer qV% r has peen studied
for i EJ&BGPﬁ@nngHY]%‘%H‘P?yI % kTP RgUFEog Water
conventlonal step perfornmed 5 after formation of
PJ&W%QFJ{O%QF%%@FUI‘P miheakdPsh ddeRgriatdichgrotgctive sheet
protective sheet is applied to the circuit surface to
for esecthexrdin ciamcubtrsoréas efangrooetisinghe swfisrondietor
protective sheet
wafer. More particularly, the invention relates to a

. semiconductor wafer protection structure and method suitably

used for grinding a semiconductor wafer to an uitrathin

‘thickness and for storage and transportation of the

semliconductor wafer, and also relates to a laminated

protective sheet for use in the structure and method. The

invention further relates to a process for processing a
semiconductor wafer with using the semiconductor wafer

protection method.

BACKGROUND OF THE INVENTION
In recent years, the spreadof IC cards has been prcmoted,
and further reduction of thickness thereof is now demanded.

Accordingly, it is now required that the thickness of




10

15

20

used in the backgrinding is previously cut into
substantially the sanme shape as the wafer to prevent
vibration of the 10 protective sheet during the
backgri ndi ng. The present applicant has nade vari ous
proposals on the protectiv@ sheets; for exanpl e,
Japanese Patent Applications Nos. 2001-329146 and
2002- 67080 propose |am nated protective sheets
including a rjgid filmand a_ stress rel tion film

seTY CPREIRE TP aBEN T At J0t eBPP e SNelis Rindiiueed
reduction of damage to the wafers because the stress

tor Pak@liwnoti 1eas r edyeéderhelBerease alcpfpagd HRRe FRT has
the waf er backgrinding and the rigid film adds

bestr engoh eflofowafiaprovangporpatuictavikgwever, t he waf er
ground to an ultrathin thickness 20 suffers
remapk@blybkower eddshgengt b aodvest danajedt evenebfoamed
weak inpact. For exanple, a problemoccurs as follows.

afifbefo rhbe: backari Adi Ngpat-he waf ers -aeyst oF e duyr@nding,
waf er cassette and transported to the subsequent

a §£§P$?1§/JT £ Yaler s %‘tp%gg%d ’%@ tt_lhll%:cié‘?%ﬁft CasFelLer@hfotect

sua ransporte an ransportati on

S DG B A PRB 0T et ¥ LGAgELL T t RS HRRR eV Bhest

t he wafer cassette, JP-A-2000-353682 and )
usppl An 26 PeTEOE I pASRIS! Y PIAVIGHS 129D 11y substantially

JP- A- 2003- 261842 respectively) disclose techniques
thehersien shapeoeectheevwsfiest tpspappenédvibration of the
.sem conductor wafer and is cut into a slightly smaller
proftzetitvikashebe daximgnmthaf pactigameténg.and t he waf er

is subjected to subsequent steps such as

backghkngi &gentl R@3A ikeghnhadesadd Can osdPPrepssapkays the
of the protective sheet, so that the vibration of the

PRSI SyEDeE, U\ aashackonkadi o an b plucation
nc8d98808 95588, 81 devaldsS _of et WAL EL CARRAIL S d Wt et ive
sheets including a rigid film and a stress relaxation film.
The use of such laminated protective sheets enables reduction
of damage to 'the wafers because the stress relaxation film
reduces the stress occurring during the wafer backgrinding and
the rigid film adds strength for wafer transportation.
However, the wafer ground to an ultrathin thickness

suffers remarkably lowered strength and is damaged even by a
weak impact. For example, a problem occurs as follows. After
the backgfinding, the wafers are stored in a wafer cassetie

and transported to the subsequent steps. The wafers stored

in the wafer cassette are usually transported by hand. The
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transportati on. Meanwhile, the wafer backgrinding is
often 15 followed by application of an adhesi ve sheet
to the ground wafer surface for various purposes such
as formation of a die-bonding adhesive |layer. After
t he adhesi ve sheet is appli%d, the protective sheet
is peeld to transfer the wafer to the adhesive sheet.
Herei n, the adhesive sheet applied to the wafer is cut

20 in_supstantially the sanme di.a I he fer
CrEREPRELL T RGE BF CEhT AutRLs Vi SHADEPTS Bartorsall fyand

running a cutter alon t he quter periphery of the
cragked. "aERHF dihglatatte CAdHiREPT e dgRR O AP FéICUR LT ©

substantially the sanme dianmeter as the wafer. '
theoweVer, caheettieti ng bl ade i s brought into contact

wth the 4 outer periphery of the wafer and often

dagegas2tbhe-aatesz PDhSCIPDSUREO CE-THEOBNVEDNFI ON The

present invention has been made in view of the 5

grahopgpeniboned hackgraupdoart el bt2itediherefareg afisclose
object of the invention to provide a sem conductor

tepgfﬁ]ﬁﬁueg%ﬁgmﬂ a\slﬁéf%‘ﬁéélffv@n%é@ﬁhi?g'aﬁﬁﬁi@d to a

ated protectl eet for use therein that

nabl ti f . d t. f er. [ .
NI CHE T L SN T S

to an 10 ultrathin thickness and transported. |

_ . St s '
thaRothernysiBee Wiet e anRisiti aid &5 swiee éspﬁ%}@éggted

for processing a sem conductor wafer whereby damage
tot sulbheqwah er s tams beugle duc ddckduriinnl ieppl iTégERoRegRBLIquUeS
cutting of an adhesive sheet. A first sem conductor
canabepppestetpilan” st f ucthererdbeactoe dsnget p. s¢ highat the
present invention conprises a sem conductor wafer and
viBrREQLRCLF ien S hael: evekkakHe 00 @ueifig§Wdcisgrifratitvolan be
t he sem conductor wafer, wherein the protective sheet

refAsca. lasgeredi ampler-dhan theRieidiamt e ehet Rerer

sem conductor wafer. 20 A second seni conductor wafer

'edgggt %8t !cﬁg %E{ig%tafig of the wafer cassette during

transportatibn. Meanwhile, the wafer backgrinding is often
folliowed by application of an adhesive sheet to the ground wafer
surface for various purposes such as formation of.a die-bonding
adhesive layer. After the adhesive sheet is applied, the

pretective sheet is fzeeld to transfer the wafer to the adhésive
sheet. Herein, the adhesive sheet applied to the wafer is cut

in substantially the same diameter as the wafer. The cutting

“of the adhesive sheet is performed by running a cutter along

the outer periphery of the wafer. Accordingly, the adhesive
sheet can be cut in substantially the same diameter as the wafer.

However, the cutting blade is brought intoc contact with the
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according to the present invention conprises a
sem conductor wafer and a | am nated protective sheet
‘overlaid on a circuit surface of the sem conductor
waf er, wherein the |am nate protective sheet
conprises a first protective |layer having 5
substantially the sane size as the outer dianeter of
the sem conduct or wafer and a second protective | ayer
m nated. on t I rst _protecti | a [
oubRFePel AEEr CPnars 16! Bhuarc, ot o hFade] BB pasee.
outer di aneter of the flrst 5 protective | ayer, and
the | am nated protective sheet is overlaid on the
circuit surface via the side of the first protective
| ayer. In the RIBIVEOPIRGE F ITHHE SIPVENITFBS, the
protective sheet or the |am nated protective sheet
pr ef enabpycbhast ainaxhtiwn had bakameEdes ihatidew darges
than the outer dianmeter of the sem conductor wafer by

aftPeheh@idBeMabRgtbend aMmat ed protiesiéyershacbpithe of

first protective |ayer preferably has an outer

tndl AEBLAE Hhatl %régﬁ é?é 5Qﬁfcoﬁ@@c@&ﬁe%a@é@“ﬁ%@fe@ﬁlon

the senrcondu

sec pr o refer S an
StynERBre b aE %ira PRELSERe urt%r l‘% % beg fqr gse
sen conduct or mafer +0.1 to _+2.0 mm

thEéﬁﬂﬁaréétpeaeEéeuPéegﬁ%E%ontﬂE frpage EPoteEtF%E during
| ayer preferably includes a film having a stress

grieHaxgt Bod tzensppetatian Veanttheowafedris aroweed bp an
10% el ongation, and the second protective | ayer

ulptratedabtlyi et sdesicatbehapbavedg at val arcoheNobiga: of
nodul us x thickness of at least 5.0x104 NNm A first

theeAh¢RReyehokoWak-ek i BEOkegtbens FeEbodpaceersding 40 the
pr esent i nvention conpri ses over | aylng a Clrcul t 6

sefic yr.f, ﬂﬁtc%forawac‘l_eéri GARAUGE O aMBE WML B /b U OL8RIHY @ educed

avi n

during application and cutting of an adhesive sheet.

A first semiconductor wafer protection structure
according to the presenf invention comprises a semiconductor
wafer and.e protective sheet overlaid on a circuit surface of
the semiconductor wafer, wherein the protective sheet has a
larger diameter than the outer diemeter of the semicoﬁductor
wafer.

A second semiconductor wafer protection structure
according to the present invention comprises a semiconductor
wafer and a laminated protective sheet overlaid cn a circuit
surface of the semiconductor wafer, wherein the laminated

protective sheét comprises a first protective layer having
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~a larger dianeter than the outer dianmeter of the
sem conductor wafer. A second sem conductor wafer
protection nethod 5 according to the present invention
conpri ses overlaying a cirgyit surface of a
sem conductor wafer with a |"am nated protective
sheet, wherein the | am nated protective sheet
conprises a first protective |ayer having
s DS ANthal) ¥k, sam8 5] 28 350! BE QUL AL LRI 8F Che
e sem conductor wafer and 10 a second protective
‘layer Jamnated on the first protective layer and.
SRS oGt ered Aty & SPRabdi I SHta L T T, g nated
than the outer diameter of the first protective |ayer,
orghfetiHe s axe hat eV priotatt pue hadel #3 e ai gnsRetHéat
circuit surface via the side of the first protective
id ayeral % or tlhegkir shaandhsecongrpdobmeticoncfetheddirst
the protective sheet or the | am nated protective

preheeit ipfeeflerabl, y anlasha maxiimimedi pretecttbat sheet is
| arger than the outer dianeter of the sem conductor

ovaf el PBrt@nt QL0 iMsuRirefer ked erhodipents ehet Berst

|'am nated protective sheet 20 are as described above.
pf%éé% &R%}%%. rotective sheet for sem conductor wafer

r. . . . .
accor 0 the present 1 nvention Is a | am nat e

conpri sj.n a first protective layer and a_second

o oF Atk TP AR IR, SERGCLREERA TP BLEFOR Fayeet

has a | arger outer dianeter than 7 that of the first
orprigtcedEii@atgfe Propeetdice§refboBr REREIVPOY RRE 2 mMaximum.

| am nated protective sheet for sem conductor wafer
dismetay ddsér ibed agieve thiarh thespater toarksekanmtnghed

protective sheet. 5 The present invention provides the
scseidteiovaset-eby proatiecil an struct ures and

net hods, and the | am nated protective sheet for use

t her ginnctbatzrenall- preveption Meet, the first protective

-layer preferably has an outer diameter that is smaller than

the cuter diameter of the semiconductor wafer by _—2.0 to 0 mm
and the second protective layer preferably has an outer
diameter that is larger than the outer diameter of the
.semiconductor wafer by +0.1 to +2.0 mm. |

In the laminated protective sheet, the first protective
layér preferably includes a film having a stress relaxation
rate of at least 40% after 1 minute of 10% elongation, and the
second protective layer preferabzly includes a film having a
value of Young’s modulus x thickness of at least 5.0x10* N/m.

A first semiconductor wafer protection method according

to the present invention comprises overlaying a circuilt
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damage to a wafer during grinding and transportation
when the wafer is ground to an ultrathin thickness
and transported. 10 A process for processing a

sem conduct or wafer accordi to the present

i nvention conprises a step conprising backgrinding a
sem conduct or wafer and applying an adhesive sheet to
the ground surface while protecting the sem conduct or

 sBLEL. Y e, ALOUESA! 8 SETLCOPAUELYY: AIEI B OLEELIB ing

e DYOCESS Oor processi'ng a sem conauct or

nera I rises a further s

= DaFEbF At i LRI SET6T Of THREC AGHobRb & Thqnauctor

the step conprlsing cutting off an outer periphera
wafert-i on of the adhesive sheet with a cutter in a

manner such that the cutter- is noved 20 along an

out e® pecbphersahienddsotbaceadfrt heopeotéeoni netshdet

.or the lam nated protective sheet. According to the
adyQCHSS fror theogessient anvemtdenddehptiswal ereadaying a

descri bed above, a sem conductor wafer is not damaged

ciWen a1 2dhesl ve sheehii-snaprided Wiieket,9rhagd1bR@nated

mafer s end 8 surface is prevented from contact mnth

proﬁ;e%t A9 hl.ade when  ;an t%%t ! 9Re 'tla&feg%teewfgn bet

eS|ve shee i's cut

Bl Polibng BEOEP RO 5P ?ﬂ%er%ﬂg@?"@%%%éﬂ?%%% the

5 reduced. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is

SamesEhaRERY ENeett i on A AIeER TP Tt e Fierdcongretect Yaher and

structure according to the present invention; 10 Fig.
a Zeicond pehemativeskeytonhdnviaiedfon Hisddarmt protective
protection structure according to one enbodi nent of
ldyke aptes&nindg rrepliten; dEbgetdri shat Schemakilcto or larger
sectional view of the second protection structure
trReCohdi N d:0qanether erod Ferktofrdh@-tive layer, and the
laminated protective sheet is overlaid on the circuit surface
via the side of the first protective layer.

In the first and seccond protection methods, the
protective sheet or the laminated protective sheet preferably
has a maximum diameter that is larger than the outer diameter
of the semiconductecr wafer by +0.1 te 10 mm.

" preferred embodiments of thé laminateclprbtective'sheet
are as described above.

A laminated protective sheet for semiconductor wafer
according to the present invention is a laminate cOmprising_

a first protective layver and a second protective layer, wherein

the second protective layer has a larger outer diameter than
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fer. TIh ' h ' | - d
prt egrtzfg gtg‘h%tt% %‘s"%gﬁ dﬁgtc%é')-ﬂis' SaHENELE hxmgggggae.

15 preseht invention; and Fig. 4 illustrates a step of
the process for processing a sem conductor wafer
according to the present invention; wherein:

1... First protective layer 20 2... Second protective
| ayer (or substrate) 3... Pressure-sensitive
adhesi ve | ayer 4. .. Adhesive | ayer 5..

Sem conduct or waf er 6... Adhesive sheet 9 7

Qe AL g et g 18 La pated

&€ conduct or waf er
protection structure PREFERRED EMBODI MENTS OF THE
I NVERTEERE T peraipsblsnt & RE Predemt naheehpTohewrive sdeet
described in greater detail with reference to the
fodr awirngsndAstilr] wefeat zde i ae Fepgciibed fabaste pridtecEisprect
structure 10 "A" for sem conductor wafer includes a
toSemeconauatoedatercbtand ahpeetecti ve sheet 11
overlaid on a circuit surface of the sem conductor

vaf ernWhet e the, MotRCEHX6 1 shgethbBase® dMHA tor wafer
di aneter than the outer dianeter of the seni conductor

ubstra 2 reséure-sensitrve esi ve

: h i naf t - "PSA") | 3.f th . Th )
Dr et oo S5ty T08 ASCalferEhyoFBg CshBaPrar BrotRakipR, of

as shown in Fig. 2 or 3, second protection structures
damggeahel & @atredr C4EHNE sHAMY KT R@Fek TRREPUARAR1IODRVhen the
sem conductor wafer and a | ami nated protective sheet
waf2rorsl8rover &cdaonuatcerbunt tBurkaeesofnthéransported.
sem conduct or waf er,

Aprocess for processing a semiconductor wafer according
to the present invention comprises a step comprising
backgrinding a semiconductor wafer and applying an adhesive
sheet to the ground surface while protecting the semiconductor

wafer by the aforesaid semiconductor wafer protection methed.

The process for processing a semiconductor wafer

'generally comprises a further step to be performed after

“application of the adhesive sheet, the step comprising:

cutting off an outer peripheral portion of the.adhesive
sheet.with a cutter in a manner such that the cutter is moved
along an cuter peripheral end surface of the protective sheet
or the laminated protective sheet.

According to the process for‘ﬁrocessing‘a semiconductor
wafer as described above, a semicoﬁductor'wafexiis not damaged

when an adhesive gheet is applied thereto, and the wafer’s end
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wherein the | am nated protective sheet includes a
first protective |layer 1 having substantially the
“same size as the outer dianeter of the sem conductor
waf er and a second 10 prote%give | ayer 2 | am nated on
the first protective |ayer and having an outer

di aneter that is equal to (Fig. 2) or larger than
(Fig. 3) the outer dianeter of the first protective

sdfﬁ@%é i%'g%@%eh% anﬁE%ﬂ.EBBEE?Eithﬁhgeﬁuﬁgi g Hﬁ%&%ﬁwhen

overl ai n the circuit surface via the side of the
first protective.layer. 1. _The sem conductor. wafer
b PUEBE T SRS PR U U e g e ETATOLSS CORGY Lot TaRe T
enable the wafers to be stored in a wafer _cassette
Tharafomsat thife PavP sy ity weér $bs e fstevddtede FRBAPEA
- direct contact with the cassette sidewalls. Thus,
dutdmagerpd ica tiilee walecsttangbesf prleyentlds i Thathes qare be
end portion of the protective sheet functions as
reglisfddan to protect the wafer 5. Meanwhile, rigid
protective sheet |ayers are generally difficult to
peel by a stripping tape. In the present invention,
the end portion of the protective sheet protrudent 15
outvar d far ekt BaRcRigTYEh o SrgHiRRkngs 2 | ead
for peeling. ccordingly, the protective sheet can be
easi peeled even, if it includes.a_ rigid_film _.
or euar . CwhdnSan SRARBET Ge Shecr et € aRpP et PottRRE

ground surface of the sem conductor wafer after

2 ,
| PIEGRSIe PR R CIPG LH & RELEGAPFelOsEaE, PERE SRaf éRVENESON/

securely protected and is not damaged. Furthernore, as
i |l uSipat édisnaFsghenatan seoteenpérvpher af pbet senchi
the adhesive sheet 6 is cut in a manner such that a
prateiceri ons sevied valcorg camddutietopenepkebaldimend stir thece
of the protective sheet. Accordingly, a cutting 11
prhRe@ {nvenfebngontacted with the wafer's end surface.
Thus, damage to the wafer can be reduced during

appl ik¢atigniand schematic sectional view of the second
protection structure according to another embodiment of the
present invention; and

Fig. 4 illustrates a step of the process for processing

a semiconductor wafer according to the present invention;

wherein:
1... First protective layer
2... Second protective layer (or substrate)

3... Pressure-sensitive adhesive layer
4,.. Adhesive layer
5... Semiconductor wafer

6... Adhesive sheet




10

15

20

cutting of the adhesive sheet. Hereinbel ow, preferred
enbodi nents of the present 5 invention will be
described in detail. However, it should be construed
that ‘the invention is in no y limted to the

enbodi nents. The first protection structure A (Fig. 1)
according to the invention wll be described in
detail. 10 The first protection structure A includes

t he j;qwiggﬂq%gtor wafer 5 and the protective sheet 11
overlai'd on the circuit surface of the seniconductor
waf er,,. and _th rotective sheet is larger in outer
dianéﬁer‘tﬁgﬁ%Fﬁ lv?eﬁ&? %ductor waf er. 15 The

di fference in outer dianeter between the protective
sheetl 211 1gnd -t harsBAtegnBGEESF thEreFR5SE (out er

di anmeter of the protective sheet 11)-(outer dianeter
of tBe SeniCcondlerdronduftsrrSypies preferabby phrvpgure
range of 0.1 to 10 mm nore preferably 0.1 to 5 nm
and particularly preferably 0.1 to 2 20 mm The

sem conductor wafer 5 is supported on the protective

sheet - 11. ppifeireaie s3Hesimahers? drasrese |l iwatitainve

properties, the sem conductor wafer 5 may be supported

on t r}‘i{ﬁ%ﬁe‘i%bee@}iég‘p%%htf gﬁ%ﬂgiéﬂkﬁﬁébie'séeéérﬂ%é@ in

possi at th sem conduct or waf er
support vi.a t.he PSA | ayer 3. he substrate 2

IR S i Be S SASFRRCE FP1 o SRERTEY8 urfi ci ent
protective function. Various thin filns are enpl oyabl e
as tRe tigratFared. in 5ig ntlnefi E1FeEiRretenelep flructure
preferred in view of water resistance, heat

“A'ediost apsécandueigi diafer e udgisd af femscprafiekablyaler 5
have a value of Young's nodul us x thickness of at

| arldeastr&t SxtiDAe Nheet abdwvoris pi ehes ahincdit she feargef the

of 1x105 to 1x106 NNm The
semiconductor wafer, wherein the protective sheet has a larger

diameter than the outer diameter of the semiconductor wafer.
The protective sheet 11 i1s generally composed cf a

substrate 2 and a pressure-sensitive adhesive (hereinafter

“PSA”) layer 3 formed thereon. The substrate 2 may be a

multilayered substrate.

| That is, as shoWn in Fig. 2 or 3, second protection
structures “B” and “C” for semiconductor wafer include a
semiconductor wafer and a laminatéd.protective sheet 12 or 13

overlaid on a circulit surface of the semiconductor wafer,

- wherein the laminated protective sheet includes a first

protective laYer 1 having substantially the same size as the

-outer diameter of the semiconductor wafer and a second
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rigid filns generally range in thickness from10 mto
5 mMm 10 and preferably from50 to 500 gm Specific
exanples of the rigid filnms include polyolefin filns
such as pol ypropyl ene fil nms,and pol ynet hyl pent ene
~films, polyvinyl chloride #ilns, pol yet hyl ene

napht halate filns, polyimde filns, polyether ether
ketone films, 15 polyethersul fone filns, polystyrene

o'tle@’lvep95¥@$“h2’|lea!iﬁtzleart%@b?laltﬁteefﬂkgfmprotectlve layer 1

po ybutyleneterephthalate Il ms, polyurethane filns
PRI %ﬁa@?grﬁﬂ% CLHE YL 2) or Large:

aforenentloned f|| ove rigid fil
ol £ ot AP B HUSH: ERGTSGET Mo Rt LEe e T adegrer
such as ionic contam nation on the wafer! o
1.spekefiamingtedprobefyivnctieeepicharat® i pgrlaid on the
pol ypropyl ene fil s, polyethyl enenaphthalate filnms and

cipehyansdeféce mslatdepat deouf e fpretepredeciBv@niamer 1.

upper surface of the substrate 2, the PSA layer 3 is
provirdedseh@cahfiat-fiohi ghesr adheseonivh t fir thet BShs | yeing
3, the upper surface of the substrate 2 nmay be corona

thkl eahed c855€§¥u@§019é’eé111£59e WD 2 tYer S A% 4 :Ln a

prlne coat. e area of the PSA layer 3 may be equal
0_that _o the r 0
wafﬁr c%ﬁ%e ?xa{th\gflg %rggp gféggp%}r%[ g@evlénted
The PSA | a er 3 on the substrate ur pose of
LromGieect ﬁ)é/’f%ef:n FebduERErodnterts S&B?i"’ﬁglg Tohusf damage
transportation and processing. 10 The PSA | a may

topEhovABEL f r 3R d1f @ﬁ@ﬁ’@%tﬁé]dl afhah- £8r dBre © Ror&loél of
gener al - purpose, renovabl e PSA cont ai ni ng
theubbetrebbsed shaetyfubeiseoh s sid coeheehdsegdrotect the wafer
pol yur et hane- based or pol yvi nyl ether-based. The
5.eneegywhate At + DiE € Us gt - tPres ssiee Sensydid/eéare generally
'difficult to peel by a stripping tape. In the present
.invention, the end portion of the protective sheet protrudent
cutward farther than the wafer 5 can work as a lead for peeling.
Accordingly, the protective sheet can be easily peeled even
if it incliudes & rigid film.
Moreover, when an adhesive sheet 6 is applied to the
ground surface of the semiconductor wafer 5 after completion
of the regquired step, the wafer 5 is securely protected and

is nct damaged. Furthermore, as illustrated in Fig. 4, an

outer peripheral portion of the adhesive sheet 6 is cut in a

~manner such that a cutter is moved along an outer perip_heral

end surface of the protective sheet. Accordingly, a cutting
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15 adhesives generally contain an acrylic PSA and an
energy radiation-curable conpound as mai n conponents.
"For exanpl e, | ow nol ecul ar wei ght conpounds having in
the nolecule at |east two pggtopolynerizable
car bon-carbon doubl e bonds that can be converted into
a three-dinensional 20 network structure by |ight
: irradiation as disclosed in JP-A-S60-196956 and
blad A?%. fa) %3%%% Ee&“ﬁﬁhyt%%ega%%rL@e &ﬂﬁl ace. Thus,
§i atiofi-cura ounds i ncor orate% e energy
radlatlon cura Ie Pressure ensi.tive,k adhes L
dagge| £Pc thExH PésCﬁﬂeP%oFeaﬂE?ﬁdQuFr‘-Pﬁe?RﬁbFﬁbB%n%nd
triacrylate, 14 pentaerythritol triacrylate,
Cuﬁéﬁﬂaepﬁthhﬁtéﬁhﬁéﬂﬁaaé 9ehte, dipentaerythritol
‘nmonohydr oxypent aacryl ate, di pentaerythritol
hexaderyliabelod, dphatfytend ghycdinediaceyl tie,present
1, 6- hexanedi ol di acryl ate, polyethylene glycol 5
infeaehyhat£11 and deki-genensis Uit s ol tgaester acrsHaAailesbe
and urethane acrylates. Wth respect to the

coﬁgﬁEggadkHQtr%hb019§e59§o§n§59Yn ﬁ@dkﬁg QDmlted to the
pol'yneri zabl'e conpound to the acrylic PSA'in

mg g %adlatlon curable PSA, it is preferred that t he
SN %§§ 8°radiation pol yneri zabl e conpound is used in

an ampunt of 50 to 200 parts b%ﬁMBI?E 100 p%{
by weFghtloFt S HTyIGe S T BRR ikt n&‘rcﬁo fjng to
satisfied, the resultant PSA sheet has high initia
thadhe¥rBAlandWAlAsPRCARFyT oBHCES HRBRAdhesi on after
irradiated with energy radiation. Accordingly, easy 15
peel Thg €ansbeppetéotied atridieuratirfaceudet den t he
wafer 5 and the energy radiation-curable PSA | ayer.
sekeoeBetgy riagdf at i Danautiead e RSAH ayeshery be dwrrniedd on
from an energy radiation-curable copolymer having an
th@neh @¥yikaduakien pel yAer kZabkendnetBralz 88| dengheha.
Such energy 20 radiation-curabl e copol yners exhi bit

pr%%%gtgggkgﬂggﬁ @gdlarger in outer diameter than the

semiconducteor wafer.
The difference in outer diameter between the protective
sheet 11 and the semiconductor wafer 5 {{outer diameter of the

protective sheet 11)-(outer diameter of the semiconductor

: Qafer 5)) 1is preferably in the range of 0.1 to 10 mm, more

preferablyIO.l to 5 mm, and particularly preferably 0.1 to 2
mm.

The semiconductor wafer 5 is supported on the protective
sheet 11. When the substrate 2 has self-adhesive properties,
the semiconductor wafer 5 may be.supported onlthe substrate

2 without forming any PSA. It is also possible that the
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energy radiation curing properties. Details of the
‘energy radiation-curable copolyners having an energy
radi ati on polynerizable group at a side chain are
described in, for exanple, ;JP-A-HO5--32946 and

JP- A- H08- 27239. 15 The thickness of the PSA | ayer 3
may vary depending.on the material, and is generally
in the range of about 3 to 100 ~um and preferably

T I e e
orne ;kgbggfgﬁbfih% Q%QE%EES&PE%EO%Efiﬁ%gﬁﬁggggtg 2

in ap,appropriate thick e a_kno
appl 53t GPBBNER 5s arrerEzanhternoiifRRt & e—’&gtlé”“fllm to
roll knife coater, a reverse coater or a die coater,

A 9 VEWsH £ Ty 16y ﬁ&qt&%W&uéénFﬁéOPSA | ayer 3.
Alternatively, the PSA |layer 3 nmay be forned on a
rel e¥egiblbnihnd Ciansfereediphyrbl® apnethabsiged fidms.
Next, the second protection structure according to the

Sypresanic raventfidmswit ¢ phhe fexpkdiinedieifhef satcendresistance,
protection structure corresponds to the first

heRf0+ 861 5 BN &4 uet YE §iHntyWhiTel: £heig mﬂmsﬂb&e&ehaﬁly have
plural structural |ayers. 15 Hereinbelow, two of the

a %&iﬁétﬁ%ubgygﬁﬁoc@élﬁé‘% @HPé]Eﬁ@é@o% a W iéa%@ o @kepr @@m,

to as Irst protective ayer second

o 8o R B PR 10et FayerTs Ty b %E’ Spded’ ot fing e

same or different _kinds of rigid 20 fllns A
lcgd{ﬁolfﬁétﬂﬁoﬁeﬁﬁralhfgrﬁlng?IJrﬁ | cRGEiFe £ 1o d Vopmf £ g T,

is also possible. It is particularly preferred that
artcherfafegablpr dtrent iSPe toay€P Wnwhi ch faces the wafer

side is formed of a stress relaxation film described

| at eSpeandithexaacbeas ofprot ecitgive fli aper iRchhidelpalgolefin

positioned at the opposite side 16 to the wafer is
riflargedcwtsadl @b ylene £ilms and polymethylpentene films,

polyvinyl chloride films, polyethylene naphthalate films,
polyimide films, polyether ether ketcone films,
polyethersulfone films, polystyrene films,
polyethyleneterephthalate films, polybutyleneterephthalate

films, polyurethane films and polyamide films. The rigid

films may be single-layer f£ilms or laminated films of the

aforementioned films.

Of the above rigid films, preferred are those that do
not cause adverse affecfs such as ionic contamination on the
wafer. Specifically, polyethyleneterephthalate films,
polypropylene films, polyethylenenaphthalate films and

polyamide films are particularly preferred.
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An exanpl e of the second protection structure is a
protection structure B as shown in Fig. 2, which
includes the sem conductor wafer 5 and the | am nated

_protective sheet 12 5 overla&# on the circuit surface
h

of the sem conductor wafer. e |l am nated protective
sheet 12 conprises the first protective layer 1
having a | arger diameter than the outer dianeter of
t he sem_con r er t he rot ect i v
; Al
e PR EELELo U £t o0 e nBond B0l bl Ve e
havi ng 10 an outer dianeter that is.equal_ _to _the
3 Ot BT ERRt ofd Tt . THARST FrOEBdOr e F By BRe 1P EAveT
| am nated protective sheet is overlaid on the circuit
3/s(feabEPorasihieacs @€ bhet Hebsirate Hgyebei ver PaFerraated
Anot her exanpl e of the second protection structure is
od Snagy freotoacdtn lan dstariditt @r 6 aGeas ssivdwasi A Bicgme3 cogtti.ch
includes the sem conductor wafer 5 and the | am nated
pr ot egld ¥eesheetthal ¥soverkaird3ofay e eigfieul tosthkacef the
of the sem conductor wafer. The |am nated protective
lﬁ;hfce} £l3 2Copprh$6S,d e fd 48t 10t L GV 8ahayst dnhaviNtne
Ssu sf%ntially thg same sl ze as tﬁg fb guter di anet er
of the sem cqond or,_ wafer and the second protective
g Eyer® sjllaerﬂcg%)t e&aor%atyﬁé:'fi rst protective layer 1 and

havi ng an outer diameter that is larger than the aquter.
i amdter PSR JHET OB ChF GUBGHAES L)@ 3 PUpReSS of Lixing
| am nated protective sheet is overlaid on the circuit,
thauperéeonfact oo wefesi tausfingher 19 r i@ ande1egRTS 10g -
1. The upper surface of the second protective |ayer 2
THes PSpr bayale® matv e ieradhefram drageerdy frovdiadmarat ¢iomble
with the first protective layer 1. The first
Py Ot@etd wrreaar-phrang o, he-cmosetard PEROtedttbdainayer 2
may be bonded firmy to avoid separation, or nmay be

rignarablaed anated, sthe adhesionesphaed,i rmy bondi ng
the first and the second
polyurethane-based or polyvinyl ether-based.

Thé energy radiation-curable Pressure-—sensitive
adhesives.generally contain an acrylic PSA and an energy
radiation—curablé compound as main components.

For example, low-molecular weight compounds having in
the molecule at least two photo@olymerizable carbon—-carbon
double bonds that can be converted into a three-dimensional
network structure by light irradiation as disclosed in
JP-A-S60-196956 and JP-A-S560-223139 are widely used as the
enerqgy radiation-curable compounds incorporated in the energy

radiation-curable Pressure-sensitive adhesives. Specific

examples thereof include trimethylolpropane triacrylate,
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~protective layers | and 2 include rubber-based and
acryl - based pernmanent-bondi ng Pressure-sensitive
~adhesi ves and 10 pol yest er-based and pol yam de- based
dry l'am nating adhesi ves. EQe adhesi ves for separably
lam nating the first and thé second protective |ayers
I and 2 include the above-nentioned
Pressure-sensitive adhesives for the PSA | ayer 3. The

js) e'hl%ia‘eﬁgﬁ%g J.%fo 1t Pf"l ?Q fé ¥ S | r?é( a e i r MH Y t%%&%%@rnyq ate,

mat ert a nd 15, genera y Th the range “of

abo t 1t refer out 3 to 50 um
S EROL 0 100 Ul R0 Rr Lot ¥§ygﬁg?he same size
(flush) as the_second protective layer 2. In_the_case
dl@@ﬂﬁﬁ@ryﬁpéﬂééﬂlBﬁx§€?EB@GF§ cl- ﬂﬁ@uﬁﬁﬁégﬁvglyﬁ9er 4
" may be of the sane 20 size as the first protective
dikayedate,| A, thbeproediviodistrydatice Bplyaenyiese glycol
protective layer 1 and the second protective |ayer 2
diakeyokteybshanbilabbyetbesusamassozegodheedi Afeyeatesi and
outer dianeter between the |am nated protective sheet

urg%hgﬁ@ theysgmkgonduct or wafer 5 18 ((outer dianeter
of the lam nated protective sheet 12)--(outer

'%a3%§%$%?9@”%%#%¥é%§§£9%%%%Y
ralig ol ot ibRESPraLe irBREoRhROtH: Pat pRoTheri DRI Byerhe
1 has an area such that. it can cover the circuit

enggpiakad bt t1eheC WAk ko Rddet oF afer ferredebiyet gfhe keeray
sem conduct or wafer has been ground slantingly for

ragievénn nglbreakagelandombeund e uited unt &de arouingr mdd >0
inside the trimmed contour. 10 Therefore, it is

topk @b esaeds tthatvetihbtopd erl @i anettey bof weheht igStthe acrylic
protective layer 1 is equal to or slightly snaller

psihanwh &g tnawt esndli @ime! e it tde sempentueidhnwed eh sheet
Specifically, the difference in outer dianeter

haBet WeER i RG af {Ble A 88K ¥R astically reduces the adhesion
after irradiated with energy radiation. Accordingly, easy
peeling can be performed at the interface between the wafer
5 and the energvy radiation-curable PSA layer.

The energy radiation-curable PSA layer may be formed from
an energy radiation-curable .copolymer having an energy
radiation polymerizable group at a side chain. Such energy
radiation-curable copolymers exhibit both tackiness and

energy radiation curing properties. Details of the energy-

- radiation-curable copolymers having an energy radiation

polymerizable group at a side chain are described in, for

example, JP-A-H05-325946 and JP-A-HO0B8-272389.
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layer 1 and the sem conductor wafer 5 ( (outer
di aneter of the 15 first protective |layer 1) - (outer
- dianeter of the sem conductor wafer 5) ) is
preferably in the range of -% to O mm particularly
preferably -1.5 to 0 mm and optimally -1.0 to O mm
On the other hand, the outer dianeter of the second
protective |ayer 2 is slightly larger than the outer
dia h d
SpeC| |ca IQ?# Efsc%e@r %%@eﬂgkg%uﬁg%l% pbé)tdlngnon
the second protective |la t he se conduc
thiaRaFosit{ oﬁ%ﬁﬁ G SREEBELSY The e doiPS Brotativb o 100
| ayer 2)-(outer dianmeter of the sem conductor wafer
pm5) pndsppeétesbblyabaut héOr angeOofin+0. 1 to +10 nmm nore
preferably 19 +0.1 to +5 nmm still preferably +0.1 to
+2 nithepardteat avé ysherefkr atdy bed. fbo e d bys apml vamg the
optimally +0.1 to +1 mm Accordingly, the difference

aboRreOHt Blorli-amebapsbebneen i ha $66666r P&t agtickdAyen th
2 and the first protective layer 5 1 ((outer dianeter

‘ us%f o t ?ekﬁc%?r? %9; @rl%ta%%'i:' M- ayer 2k (oY ek dizapet er c%fat er,

irst pro ectlve layer 1)) is preferably in th

R L e R
f bly +0.1 t +3 d +0, 1
BRSO 0l 8 0, ond aot L 20,310 42

protective Jlayer 1 includes a stress relaxation film
lagescpibed hatferneghgn gheeseedadt bibtaed iensdperesl onto

i ncludes the aforenentioned rigid film The
theemubendactol .wafer 5 is supported on the first 15

protective layer 1. When the first protective |layer 1

has wnsetf -tiaghesioml propectiies, sthecsept conduedoig to the
wafer 5 nmay be supported on the first protective

prle@é%rt knvehbouh {1 M 1KY &ay1afR . | ttHes RsRdPessithbe ion
hat the sem conductor wafer 5 is supported via the

st%%%\é%%ngoggggpéﬁé‘s to the first protection structure in

which the substrate 2 has plural structural layers.
Hereinbelow, two of the structural layers of the substrate 2
will be referred to as the “first protective layer 1” and the
“second protective layer 27.

The first protective layer 1 and the second protective
layer 2 may be composed of the same or different kinds of rigid
films. A combination of a rigid film and another type of film
is also possible. It is particularly preferred that the first

protective layer 1 which faces the wafer side is formed of a

stress relaxation film described later, and the second

protective layer 2 which is positioned at the o_pposite side
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20 The first protective layer 1 preferably includes a
stress relaxation film The stress relaxation film
has "excel | ent stress relaxation properties.
Specifically, a tensile test of the filmshows a
stress relaxation rate after® minute of 10% 20
el ongati on of 40% or above, preferably 50% or above,
and nor e preferably 60@6or above. The higher the
: ess %elaﬁat%on r re or Ereferable The
QJ & ittt tof "PhET t ess fefaxation” rate is
theoretlcall 100% . and may be 99.9% 99% or 95% 5
depeﬁﬁiﬁﬁa%H oﬂgl%P8n§eC?ﬁg E%?E%§t+%?a§BFP6EuF?Ih§ a
has excellent stress relaxation properties such that
prfiectésindabrustres B ias shovanimtldd -i Awedhackl nafydgs the
the filmis applied to the wafer 5. Accordingly, even
sapfiepnichetvaf enfeo Bhiach the 1animetet b iprotiect isheet 12
sheet 12 or 13 has been applied is ground to an

owdtizatthbn thicknessi anshepnseeily Recamadrtdrt kesrer .
the wafer can be supported wi thout curvature because

T 16508 hrort%%}tqlv% mﬁat@@sw Rokfe Lai eﬁteqlrst

protective sheet as oIe The thickness of the
stre s_relaxati : refera in,.the
oSS i 1808 T Raveg ot BraHrG BorpetRBo R She Pirer
particularly preferably 80 to 500 m The stress
dipgledeat Po e ﬁﬁ?ﬂﬂ§oﬁ€PC§8FtW%§ﬁ%ﬂf’;¢ Fhai $eernddyodrgtive
as it is aresin filmsatisfying the above properties.
laResi Aslampabted ofn ddtd Stiyistgpraéeabbve prpperiiayl haydng
resins 20 containing appropriate additives so as to
arachicevedi fiee peopetd i eiss apadénmpboyhabl entdhedsamessr of the
rel axation filmmy be a cured filmof a hardening

i@ Breteativtbmofen themmepl asihste@sprotdBeive sheet is

har deni ng resins 1 nclude photocurable resins and 21
overlaid on the c1rcu1t surface via the side of the first
protective layer 1.

Another example of the second protection structure is

a protection structure C as shown in Fig. 3, which includes
the semiconductor wafer 5 and the laminated protective sheet
13 overlaid on the circuit surface of the semiconductor wafer,
The laminated protective sheet 13 comprises the first
protective layer 1 having substantiallv the same size as the
cuter diameter of the semiconductor wafer and the second
protective layer 2 laminated on the first protective layer 1
and having an outer diameter that is lerger than the outer

diameter of the first protective layer 1. The laminated

protective sheet is overlaid on the circuit surface via the
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thernosetting resins. The photocurable resins are
preferably enployed. As the photocurable resins,
“resi-n. conposi tions based on photopol ynerizabl e
uret hane acrylate oligoners are preferably 5 used.
The urethane acryl ate olrgoﬂers suited for use in the
present invention preferably range in nol ecul ar wei ght
from 1000 to 50000, and nore preferably from 2000 t.o
000 he t han | ate oligonmers may be used
Jé? %ﬁ %%rs o%ﬁi% &ﬁ'oéatﬁ5 g nore kinds. 10 The
use of the urethane acrylate oligoner alone often
r esulfhe 'llﬁp@irfﬁPé@PFef@%rﬁ-]a?o%l%‘é‘f”il‘énpmrﬁ%‘?%%%‘? elayde 2 is
oligomer is generally diluted with a
pIphoitaxsbl y e tineadles orm ey e ranfor ke imiattivnes i sh toenidr st
into a coating filmand cured to give a film The
ol ooty Mervezahl .e Theomekshasratdbt phet dpokyner hzabtie
doubl e bond in the nolecule. In the invention, acryl

de havidig sa=6) afd %%'n)ﬁe@imflﬂ:mlg?r QWP aveueh

as |sobornyl (neth)acrylate di cycl opent enyl

yl l.acrylate are
S 6%?% qgrfﬁigt gf?%%%%fgigﬁpﬁéﬁ%%%% d;lrrerrzable
nono refer ny used u 0
pert % SeP St A et b e rs Hasat st Fdggpoond
and particularly preferably 30 to 20Q parts
pwmlgrﬁ 1pgerddoapark sDeyudeighb i Raredupbtmgiferl -based
acrylate oligonmer. 22 Wen the stress relaxation film
pdmsndrmmeddnddmat Fe e sphigeocensbite vieesidhe stilve sr @sidn  may
be m xed with a photopolynerization initiator for
pdlehictd 101baafe Pohy pellivaat der bacer digy Lhmenbying adhesives.
irradi ati on and dose. The anount of the

THNQHARS, YR HZaE & o8- AW § |l@r§n@_'ha*t§ngptﬂ?é efaBkyaridithBesecond
range of 0.05 to 15 parts by weight, nore

protective layers 1 and 2 include the above-mentioned

Pressure?sensitive adhesives for the PSA layer 3. The

thickness of the adhesive layer 4 may vary depending'on the

material, and is generally in the range of abcout 1 to 100 um,
and preferably about 3 to 50 pm.

Preferably, the adhesive layer 4 is of thé same size
(flush) as the second protective layer 2. inrthe case of the
pro-tection. structure C, the adhesive Iia.yer 4 may be.o'f ti’le' same
gize es-the first protective layer 1.

In the protection structure B, the first protective layer
1 and the second protective layer 2 are of substantially the
same size. The difference in outer diameter between the

laminated protective sheet 12 and the semiconductor wafer 5
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preferably 0.1 to 10 parts by weight, and particufarly

preferably 0.5 to 5 parts by weight per 100 parts by
~weight of all the resins conbined. 10 An appropriate

conbi nati on may be sel ected. from various conbi nations

of the oligonmers and the mofidners so as to produce

t he hardeni ng resins capable of satisfying the

aforesaid properties. The resins may contain :

addi ti ve ncl nar I.Ler S.

B e R BE oY PR bR Eh R SIS (ourer

such as iron and | ead, and colora such a ment s

di3fg tages %%e¢%%&a&%9%q%§%aewaé&rfESEXaflRﬁ€§%$) Y the

liquid resin uncured resin, solution of the resin,

‘ragpe. PEmly lb&oca§t Min MEDE APERARK 2bAYCcRAésEC obefmg and

casting filmand be produced into a film(by curing
paatidmnyiang) thedaghbpyedel et Aedmneans, fol | owed by
renoval of the casting film This process will not

causentihe: pestoct oupdengoubegh, sheesisusidgedttiv® layer
formation and rarely results in fish eyes.

1 RSt BET OPES, shbe PHOCESS 3 RESPLE Seifl Gh AR ROIARL Q& of

I'mthickness, with the thickness accuracy being
enerall hj %_ O ces f pr ci.n
thgt?%l%c?e CIE ?owr?zfefrl Pﬁe epﬁitgde fZ?(f‘r u‘c’g?fﬂclalncO\%\/}‘#J tucgret“h er
a T-die or an |Eflat|o 5 and cal ender]

ng.
hagcReeve IRPYREr S aﬁéév%ﬂymﬁ Pﬁ@vpéklpay%¥g%ka?ﬁeand the

upper surface of the first protective layer 1 may be

'Cléﬁﬂéﬁasﬂﬁiéﬁédlsofoﬁﬂ9dbén%¥@ﬁlﬁhé wrinmed| @geEostich

as a prinmer coat. The PSA |ayer 3 is as described
Theirtlfiores pectlstword fer fad shaprittectiter didnstenuotfurlee Airst

The sem conduct or wafer protection structures
praeeerdiaglat/ert hei pragedit tidvuentd Diytarley suiatlaRiryy than the

adopted to storage,
outer diameter of the semiconductor wafer 5. Specifically,
the difference in cuter diameter between the first protective
layer 1 and the semiconductor wafer 5 ((ocuter diameter of the
first protective layer 1) - {outer diameter of the semiconductor
wafer 5)) is preferably in the range of -2 to 0 mm, particularly
preferably -1.5 to 0 mm, and optimally ~-1.0 to 0 mm.
On the other hand, the cuter diameter cof the second

protective layer 2 is slightly larger than,thé cuter diameter

of the semiconductor wafer 5. Specifically, the difference

in outer diameter between the second protective layer 2 and

-the semiconductor wafer 5 (({cuter diameter of the second

protectivelayer2)—(outerdiameterw3fthesemiconductorwafer

5))ispreferablyintherangecﬁf+0.lto+10mm,morepreferably
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transportation and processing of ultrathin

sem conductor wafers. Particularly, the protection
" 'structures are useful 15 for the protection of the

circuit surface during back&rinding the wafer to an

ultrathin thickness, and fo 9storage and

transportation of - the ultrathin wafers. Wen a

sem conductor wafer is subjected to a backgri nding

step using the, .protection structure A, the protectiv
+Os:3regf’ +§0 1 ?Elg{)p?¥%%e¥%bf¥le+ﬁ1#cm ?Fzsur ‘a éi%gﬁct%t%ea%ly
sem conduct or wafer 5 and backgrinding is _perforned by
PQ@ﬁ%ﬁ@@éﬁtﬁ@néltﬁeﬁﬁoé.mmv%éﬁdacgéﬁﬂéégﬁuépoﬂ har &F =~
subjected to a backgrinding step using the protection
st rudtopedBngiyC, thhedl Bidrenee iprotlest idiensiedr bELween
or 13 is applied to the surface of the wafer 24 5 via
tHehe e PSAC| eyt e 3t i Fdhel ssirf @acendf thhef waferpfriective layer
provided wth a circuit pattern. The application is
1 Rebheeredi byetse ooftige | AR Yromast ald zed don )waleiter
manufacturing while adding as small tension as
; el S| 4 j I S; pr. ' :
ciRARILD! B EOURYSL . SLASE O APDI] £aLL KARRLES AddLaldy, in

I MpoSSi Wt y tension at e ‘tension

ft i | PSA sh - i dyal
g 73862 PR Thoti roehiT ol fi et DI TRE L hbes L0 +6 mn,

relaxation filmas the first protectjve |layer_1.
stgldvraesesabe¥st O r bl 4t BM, s FhbE Ut HBLY Rushpably +0.1

stress can be reduced. The 10 rigid filns are |ess
tosuScepti bhe vtottieadiign+Prdntappki zati on and suffer

little residual internal stress. Wen the | am nated

pr ot g¢t iy pshesiulsr lonplreyedretthehati thé proteotrictective

| ayer 1 may be applied to the circuit surface of the

10Rfret i ARddhe seendrplakaet b¥eri By elesZiiB¥dbBater, and
applied 15 to the exposed surface of the first

tk%r QUeehive  Larek ile htyelsoakg01p0ssi Phe LRaLehbBgtioned
[ 1 d the

rst protective |layer an "second protective
,Iayergﬁ are previously lamnated and the resultant
TH9 A4t8d protective sheet is overlaid on the

The semiconductor wafer 5 is supported on the first
protective layer 1. When the first protective layver 1 has
self-adhesive properties, the semiconductor wafer 5 may be
supported on the first protective layer 1 without forming any
PSA. It is also possible that the semiconductor wafer 5 is
supported via the abovementioﬁed PSA 3.

The first protective layer 1 preferably includes a stress
relaxation film.

The stress relaxafioﬁ film has excellent stress
relaxation properties. Specifically, a tensile fest of the

film shows a stress relaxation rate after 1 minute of 10%
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circuit surface of the wafer 5 via the side of the

first 20 protective layer 1. In the latter case, the
~first protective layer 1 and the second protective

| ayer 2 may be supplied as a | am nated sheet precut

into predeterm ned size, or2ﬁay be supplied as uncut

| am nat ed sheet and be cut into predeterm ned size

after 25 applied to the wafer S. In the preferred

enbodi.nent .o Jhe rotectio ruct he fi
el,wtgt Pt Iyt 2P Yes B el %ﬁv i acuebige o) gore
applied to the mafer 5, and is wWth a cutter
@AYo PRERATHR: ofThteh%lg/%rth% St§%§§éééﬁw9n rate,
the second protective layer 2 is supplied as a sheet
thyr mene pinstfe rpioddst elfhienabesi 2enahd  $heast nased edmy
first protective layer 1 so as to align the centers of -
rdthe iwaft@eorbtandlillye 198¢ondnpr ahechbevesl. ager 223 dhusss
the protection structure C for sem conductor wafer

d Lgigngnt echhe tpeegent 10 invention can be
abricated with high precision. Wile the

sem ¢aRduct oL WAk gL hngéoﬁff%eﬁaw éJE Lhe. PrQEﬁgéé

structure as describe ove back surfacs o
fe round with a gr r the until a, -

R B ROH o i ERnECSH SAPEaERBAECRpHBTaPyess Lo
foll owed by 15 chem cal polishing by etching or the

affepaaterelppe et a haly kel iohhe tblh ithpekddss &p themaler
exanple, 30 to 100 um As described above, the usua

5 PSACeteding kyif feven ridséuudic stafess tas vhr@suile gfaninated
accurmul ati on of tension at the tinme of application,

pranédctthecukhrathin waf @Bshaseboéheappaisddi20gtroundr po an
In the invention, the use of the stress rel axation

uﬂﬂﬂa%hﬁhOVhﬂéﬁnébéeéﬁdr%bﬁ&éhﬁ@ﬂt§? bhabmkBepirAteraal the
stress can be reduced. Accordingly, the wafer wll

tI: %1%" §¥€8a v!rltlgflpd"egr{rgtége %ééﬂs@é % £ very small

ness. er conpletion of the grinding step as
re%%%%%llbggreaspgvl% the laminated protectlve sheet as a whole.

The thickness of the stress relaxation film is preferably
in the range of 30 to 1000 pum, more preferably 50 to 800 pm,

and particularly preferably 80 to 500 um.

The stress relaxation film is not particularly limited

‘as long as it is a resin film satisfying the above properties.

Resins capable of satisfying the= above properties, and resins
centaining appropriate additives so as to achieve the
properties are employable. The stress relaxation film may be
a cured film of a hardening resin or a film of a thermoplastic'
resi—n.

- The hardening resins include photocurable resins and
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26 the wafers 5 are stored in a wafer cassette and
transported to the next step. Since the maxi num
diraneter of the protective sheet 11 or the |am nated
protective sheet 12 or 13 i slightly larger than
that of the wafer 5, the sericonductor wafer 5
protection structure stored in the wafer cassette can
prevent the edge of the wafers 5 fromdirect contact
: o . oal
B T P or it ot Phant  Barage  NBRBIS S TRty
end portion of the protective sheet functions as -
eH§ﬁ§Hﬁ%L'to protect the wafer 5. 10 After
transportation and storage, the sem conductor wafer
i s sdij Beedhateardgitdiengesiep: 15918 COEPOR tdicgisngased on
step, the adhesive sheet 6 is often applied to the
phgropl warfiged L o(baekhaue facy Lot etdhlel animasns arswfalicgably
of the wafer for various purposes such as formation
ufd a dhe- hosthage adhesl astee ldyiefoneks Alitierdt ieradhesivehe
sheet 6 is applied, the protective sheet or the

prENatied Pratechbirke-shBel, kangeMyarhiaciIansielgitheron
waf er to the adhesi ve sheet 6. The adhesi ve sheet used

1 S s JBR Deosehseled wibhout | FEbLabben £508booo.  rhe
adhesi ve shéet’s having® various”functions, rncluding
~di.e-bondi n nget .and 20 sem conduct.or .processin
u%ﬁ@é}%@ dES. WENTERE HdNeS v E 5Re &t E Ha8 nd
functions as a dicing tape (no functions for fixing
capel i @f givekichgheget kdreRi-ps) , the adhesive
sheet 6 having substantially the same size as the
waf erfhies ugppbitetih e oux ¢ieh aag e2cr ¥ ek af b egoneiaigie often
tape is 27 applied to the exposed surface of the
readiiess ve ddifgacuandf ittheprbdnhate. | STisiy Botedthe dhiegyomer
di ci ng step. The adhesive sheet 6 having
i Suhstianting! by 1tLkedsamren shzghaSopheyi@f £fa By Mehoner, and
produced by previously cutting the sheet into the size

tﬂﬁ%&@ﬁﬁunépﬁgi%@Ehga 19:5he wBf efng Mostn fARAUEMdY to give

wever, t

- a film. The photopolymerizable monomer has a

photopolymerizable double bond in the molecule. In the

invention, acryl ester compounds having a relatively bulky

group, such as iscbornyl (meth)acrylate, dicyclopentenyl

{meth)acrylate and phenylhydroxypropyl acrylate are
particularly ?referred.

The photopolymerizable.monomer is preferably used in an
amount of 5 to 200 parts by weight,'more preferably 10 to 500
parts by weight, and particularly preferably 30 to 200 parts
by weight per 100 parts by Weight of the urethane acrylate

oligomer.
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adhesi ve sheet 6 in the formof uncut tape is applied
to the wafer and is cut along the outer periphery of
“the wafer. Wien the seniconductor wafer is protected
w th the protection structure of the present
invention, the wafer 5is 10 securely protected and.
i s not danaged even during application of the
adhesi ve sheet 6 to the ground surface of the

sen gapdueher swakes beliusthennvien as fdhmsdrated the
Fig. 4, an outer peripheral portion of the adhesive

[ i n h,that c r.is
phéggg rgF&%b%%%énéuggﬁn?ggggr%gﬁepglﬁ%ﬁgdsﬁéﬁgc% of the
hprotegtive.sh et. .That. Hﬁj %he C tHnglgkadg 7if§ly¥ion
PRRGRPRLYIE TWiEH PR Maf érC s "8hd ST ©F ReedrGingry,
damage to the wafer can be reduced during application
cuzAgdc fifiengYofl rieRe1 aHheR| ¥BAsABER . Subsequently, the
protective sheet or the lamnated 20 protective sheet
i s r&hevedpuandothehehyhe herodfeerigatieomnsief e ¥ ors
t he adhesi ve sheet 6. Thereafter, conventional steps
pretfelads vdiia ngearenperd drieeh tioo pt Dduce sév eendbdt,omore
devi ces. Wien the adhesive |ayer 4 is conposed of a
preeapyable 028 adhesi ¥ertktpi,swpteherabhe phatithearly
adhesive sheet 6 is applied to the wafer's ground

dct ' ' f.+Lh ;
pr%é#%ﬁ:gggga%.5 hg. gu%%t%?éﬁ R%‘ffcﬂllt ROLL 11Qfh Rl tls %3( weight

esive sheet i ereafter, the secon
protective |layer 2 js renoved and, prior to the
Ofdﬁgﬁné%etﬁgsé iF?be?gﬁective layer 1 is renmoved from
the wafer surface. Separate renovin teps for the
secoﬂﬂ-%EEE%R%?%%EFQ?QFHQtéHB*m?ﬁé“?g?i?¢g?@f§%¥?¥@rlous
| ayer 1 enable reduction of flexure stress to the
comgflap taonsonpabed iwawm eenfvieh ¢ @oaggersfsq B §9 poeduce
and the second protective layers 1 and 2. 10 After the
thii hetrdand nicheesénendapablecbifveakapdysng dnd afoaesaid

both renmoved and thereby the wafer is transferred to
prberties.

The resins may contain additives, including inorganic
fillers such as calcium carbonate, silica and mica, metal

fillers such as iron and lead, and colorants such as pigments

- and dyes.

To produce the stress relaxation film, the liquid resin
(uncured resin, solution of the resin, etc.) may be cast in
a small thickness over a casting f£ilm and be produced into a
film (by curing or drying) through predetermined means,
followed by removal of the casting film. This process will
not cause the resin toundergo high stress during £ilm formation

and rarely results in fish eyes. Furthermore, the process
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dicing tape, the wafer is diced by a conventiona
met hod into sem conductor chips, which are
-manuf actured i nto sem conductor devices by a
~conventional process. 15 The |am nated protective
sheet for semiconductor wafér according to the present
invention is the |lam nated protective sheet 13 used in
the protection structure C. That is, the | am nated
protective sheet 13 for. .sem conductor wafer is . a.
P AHERab eTB P T SE Ofnti L HeTatiP 20 Brotie (e kness
layers 1 and 2 in which the second protective |ayer 2
adqosiregrgbeing ggheradilantiéhifhgri-the first protective
| ayer 1. Preferred enbodi nents of the |am nated
pr ot 8thievepsheetsker fgenproddachgr thaf ekrrase rhkasankon
as described for the 29 aforenenti oned sem conduct or
fiWalsenpl Qlectik BAUST b G e Sisd NBUSTRIFALe APPLArCABIfIETY on,
The sem conduct or wafer protection structures and 5

an@ﬁ%@qgideéﬁﬁgthe | am nated protective sheet for use
therein enable prevention of danage to a wafer during

gri ngi rtati. i.s; g

Do anoutiRs A oA E e Bl A thE R LGRS S e

to the process far processing a sen conductor - 10
SWREEE 6 0o riedPABoE L Eo Sk ShndiietloP SV S 5eged

damaged when an adhesive sheet is applied thereto,
oraf@yt he aEpsiaid whgh sutpde’ FacChreaventRE meprreat. The

contact with a cutting blade when an outer periphera

PSpol 4 vemn 30 s thedasihediabws hbetesmeautoditfe TiThepefodrestion

the probability that the wafer will be danaged 15
staduki-ng=appl i cation and cutting of the adhesive sheet

can be reduced. EXAMPLES

The semiconductor wafer protection structures according

to the present invention are suitably adopted to storage,
transportation and processing of ultrathin semiconductor
wafers. Particularly, the protection structures are useful
for the protection of the circuit surface during backgrinding
the wafer to an ultrathin thickness, and for storage and
transportation of the ultrathin wafers.

. When a semiconductor wafer is subjected to a backgrinding

step using the protection structure A, the protective sheet

- 11 is applied to the circuit surface of the semiconductor wafer

5 and backgrinding is performed by a conventional method.

When a semiconductor wafer is subjected to a backgrinding
step using the protection structure B or C, the laminated

protective sheet 12 or'13 is applied to the surface of the wafer
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Her ei nbel ow, the present invention will be described

in 20 greater detail by Exanples. However, it should

be construed that the invention is not. limted.

thereto. The "wafer transportation ability" and
"adhesive sheet applying ability" were eval uated by

t he nmet hods described below 30 (Wafer transportation
ability) In Exanples and Conparati ve Exanpl es, :
5 LeSPael ip g?@k ﬁg SuYRLEE DF QLRCLLGR: %t{é“i:tr‘brv‘i%ied

Were pro uce e S|I|con waf ers were ground

(45 LEKESE 51 SO b T BB o B AR vy e

CORPCRATI ON) The wafer protectlon structures were &hfn

ofsfrorlefiPAtarWAPEF e stk £0Ca TRt HEDEEA6T U5 - Rar BpLLe
carrier exchanger (Adw Il RAD-CXV manufactured by

addiNGEE@sCORPORATEON) onSalss eqaeabll g, tHevsiader ehRsRtte
case was manual ly transported 10 and installed into a

apgasseftienhbsser of t Bl Ty ngndeayss bifeuntéhoufAdniy| tension at
RAD- 2500 seri-es manufactured by LI NTEC CORPORATI QN) .

alTlen t%el Rehs( 880cmmM:nalensaunetespiacaessad PRAeaBRets as
Exanpl e or Conparative Exanple, and evaluation was

reDs %%rlngg st.coﬂ@t H@ EW%QH{'@& Bl e Cracksd ﬂ%%tress

ges or anage ers Adhesi ve sheet appl yi ng

%égﬁ %%Jéﬁm§3ﬁﬁg5ﬁ%ﬁgﬁ P eg&g%%%?eg?lon s?ruc?ﬁﬁggess

wer e produced. The the silicon wafers mere round
rQLﬁﬁﬂﬁléﬁné§stBFt5§hﬁ1B?teﬁﬁéﬁ555¥e%5m%?%r %rFﬁ%@?ed The
(grinder DFG series. manufactured by 20 DI SCO
r iQORPORNTS GNje Are sl esicap tsiirdet toAon s ion R jagyplication
manuf act ured by LI NTEC CORPCRATI ON) was | am nated on
atdeufgeeundtslef aesiofiatthenwafrenlwhiclcespr.ot ecti ng
anot her surface wth the protective sheet, using

| ami wakar tAdWLbhi RAP=35@0cteeties fnaauf ast umpdobyd, the

LI NTEC CORPCRATI ON). The | am nati on
first protective layer 1 may be applied o the circuit surface
of the wafer 5 and the second protective layer 2 may be applied
to the exposed surface of the first protective layer 1. It
is also possible that the first protective layer 1 and the
second protective layer 2 are previously la:mina.t.ed and the
resultant laminated protective sheet is overlaid on the
circuit surface of the wafer 5 via the side of the first
protective layer 1. |

In tﬁe latter case, the first protective layer 1 and t-hé

second protective léyer 2 may be supplied as a laminated sheet

precut into predetermined size; or may be supplied as uncut

laminated sheet and be cut into predetermined size after
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31 of the adhesive sheet was performed under heating
.at_about 150C to increase adhesion of the adhesive
sheet to the wafer' s ground surface. Thereafter, the
adhesi ve sheet was cut intosa predetermnned size by
noving a knife along the wafer configuration. Ten
8-inch (200 M) wafers were processed in each Exanple
or Conparative Exanple, and eval uati on was perforned
agpli<eDuwiat ithg WwheenuBberIof tvaf erst ermek etdirard idasraged the
during lamnation of the adhesive sheet. 10 Exanple |

probe LIRS S hl-xakl @n frhlems3Q sRPapt-g Ry twekght yel- anis
uret hane acrylate oligomer having a weight-average

nDIecu r [ 0 r.ed 5
éA %%@%@? §gaggéfféal & t‘)c)l/ﬂa mgQééﬁé\Ré*%
|sobornyl acryl a .
de@%§§F0%91f%a@ﬁﬁpﬁtggezwgggaPFsggﬁ Weit§ht 26
a photopol yneri zation initiator (I RGACURE 184
suRERfEettdved thy € BRAGHER Ieatd v ECAES) S afigPBL 2ed as a
part by wei ght of phthal ocyani ne pignent 20 were m xed
sheagethecutoiygteeore phot ocinablw aeesind tonposirdopdazn ghe
material for formng a stress relaxation film The

iR PrEOEPOSTE 10K rhusc0ht aidedi yas happehedr oveT the wafer
pol yet hyl enet er epht hal ate ( PET) filn1(product of Toray

|a'?1qysctkfé %%’coh@ic protRi-gkRess 38 B, tiud, thhekpesseOfion
110 m 32 by the fountaln di e nmet hod. Thus, a resin

stq: I‘Q)ECE&I ! l:oPol: e%lcw felrngEgFgﬁJe_hét%tﬂet sent

appl 1 cati on, e sane mwas |[am nated on t
resin m nat e

S SomoLl oy [over. ang e Lampate e U

NN RIS YRe TenTeabalB.(u82ey ¢ pPSLAR L OBl the
protection structure as described above, the back surface of
the wafer is ground wifh a grinder or the like until a
predetermined thickness is reached, optionally followed by
chemical polishing by etching or the like. |

The wafer may be ground té a thickness of, for example,

30 to 100 pm. As described above, the usual PSA sheets suffer
residual stress as a result of accﬁmulation of tension at the
time of application, and the ultrathin wafers are .often-caused
to warp. In the invention, the use of the stress relaxation
film provides stress relaxation so that t.'he Ainternal stress
can be reduced. Accordingly, the Wafer Will not be warped even

if ground to a.n ultrathin thickness.

After completion of the grinding step as described above,
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thereby to crosslink and cure the resin conposition
| ayer. The PET filnms on the both surfaces were _
renoved. Thus, a stress relaxation filmwas obtai ned

" which had a thickness of 110 gym a stress relaxation

rate of 87% and a Young's A8dul us of 1. 8x108 10 Pa.
(2) Pressure-sensitive adhesive for sticking to
wafer's circuit surface An energy radiation- curable

copol haV|n ner r dlatlon ol y r|za
thr BaBEAE & SF e CRATH Wad e le "%htga sPprted
by wei ght of a curing agent (addltlon pr oduct
tot @P%Weé‘ﬁes P so Y AFE @A EIUFeE hyT ot pF Gpans péﬁ& estive
parts by weight a photopol ynerization initiator
shekRGACURE: 184 ahaadredcp xo eelc by v €l BRSPECI AL TY 1s slightly
CHEM CALS) to prepare a PSA. The above energy
lafadirathan- chhabbe chpokyfer badtheepembtahdedt@d byfer
reaction of 100 parts by wei ght of a copol yner that

pr%%@%%%b%dstPucgér@@ﬁb%e@ylﬂeﬂﬂﬁﬁﬁﬁiﬁﬁCQHEéttéQﬁﬁi@E%vent
and 15 parts by weight of 2- hydroxyethyl acryl ate and

thgscg%cg%w QIF% B4R A08 fq%lmeﬁﬂ:@{%t &fﬂ&mt Qb -AbOH <idewalls

parts by MEIg

hacr onye t.e. t hus- obt ai ned_PSA
Ofngb S aEpREERY i P L oad (1157 SATPEF 380U PO Led
manuf act ured by LI NTEC CORPORATION t hi ckness: 38 un)

wippRtusemanea riame ki fidie it POSblar b WhiRRFartive

dry thickness of 15 pm followed by drying. The
sheesulftiant ladlsessveukhyen Wasprpiastechedwaderhe- 5

stress relaxation filmprepared in (1) Thus, a first

pr ot Betevetkayepodtmasoprepadr etdora§d) Seeoswiniconductor

protective |ayer An acrylic permanent-bonding type PSA

walfBE MRRUAEWRO o Byald NTEG HERPORATLEN o Was @ppingdtep,
to a PET rel ease f|In1(SP PET 10 3801 manufactured by

th%l %IEEQS [ cknes%kﬁd ]2 f@gﬁ%ﬁe%‘)t%?@%éﬁéﬁ%n@@b%ﬁce

(back surface of the circuit surface) of the wafer for various
purposés such as formation of a die-bonding adhesive layer.
After the adhesive sheet 6 is applied, the protective sheet
or the laminated protective sheet is removed to transfer the
wafer to the adhesive sheet 6. The adhesive sheet used herein

may be selected without limitation from adhesive sheets having

. various functions, including die-bonding sheets and

semiconductor processing adhesive sheets.

When the adhesive sheet 6 has no functions as a dicing
tape{ndfunétionsforfixingthemmferorpﬁckinglg)thechips),
the adhesive sheet 6 having substantially the séme size as the

wafer is applied to the wafer; thereafter a dicing tape is
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The resul tant adhesive |ayer was transferred to a
rigid PET film (product of Toray Industries, Inc.,
‘thickness: 125 m  Young's nodul us: 4.9x109 Pa, val ue
of thickness x Young's 15 mgdul us: 6.1x105 N'm. Thus,
a second protective layer was prepared. (4)
Configuration of |am nated protective sheet The second
protective |ayer was precut into a circular form 201

adPNily dhapRLelypdhes rehaase bid Mmanabhesivesingd: and the
protectlve [ ayer was peeled and the first protective

aét‘ﬁ a(i::(enls ?&k@ﬁl(%%c?%ot Qhe % %7”%‘13 é)éh@s:we sheet

thlcknesP£ Vi a th %gsed PSA mnth %E % ape .
6 hatilRgt & (S,&@\Hltlll 506/fHE2 Sr&fufEctiifed by MeY ©°
LI NTEC CORPORATI . The first protective |ayer was
progiicgidohy BretruTbhcottisp the shegledmWafbp. s before
cutting was perforned while tilting a cutter at an
apariglos taforaliout: hEs wedkat | oo frheusetiyeahowerdacetiof
the first protective layer. As a result, the dianeter
addfedihe suetace of flid Sopf otreahicve kayer is5a}iqﬁ’c'ﬁ‘® to the
199.9 mm Thereafter, the exposed surface of the first

walHQt 8Cld Y& cu%y%ﬁoW%Sth@nbﬁ359dp@kﬁﬁhbﬁﬁ $¢cend warer.

protective layer via the PSA |ayer with center
alig Thus q8 E§ f % ctigg
stru@gepetwgssF%%?ng egSP s n%? 5% %EEQ ?rgt an
t he second ectiv P#‘ayers roduced
oreRp ot oy CRBFEUEGIO ] G KT 8EPar TG %lﬂf@g’%en%%ﬁa 5 is
201 mmin dianeter respectively. The release film.on .
sechgely BEebRatplRRELPVROT P8I dRs eFeB| @ur iBh@rpddcation
second protective |ayer was |lamnated to the stress
off elhax atdhers ifvidl mhefett kethi Ehe gprondctiuvéakgyet, thea
the exposed PSA with center alignnent.
semiconductor wafer 5. Furthermore, as illustrated in Fig.
4, an outer peripheral portion of the adhesive sheet 6 is cut
in a manner such that a cutter is moved along the outer
peripheral end surface of the protective sheet. That is, the
cutting blade 7 is not contacted with the wafer’s end surface.
Accordingly, damage to the wafer can be reduced during
application and cutting of the adhesive sheet.

Subsequently, the protective sheet or ‘the laminated

protective sheet is removed, and thereby the wafer is

etransferredixitheadhesivesheet6. Thereafter, conventional

steps such as dicing are performed to produce semiconductor
devices.

When the adhesive layer 4 is composed of a removable
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PR Ecvevd agkdet WasTEPRATVAAL 8d

Thus, a | am nated protective sheet was produced.
Subsequently, -‘the |am nated protective sheet was
| am nated to the mrror 20 surface of a silicon wafer
via the PSA layer of the first protective layer with
center alignnent. Thus, a sem conductor wafer
protection structure was fabricated. Exanples 3-5 35
The first and the second protective |ayers produced in
adp@Me 1 (Y ptordd)nvere dianhialed diRkeas HBBRES i§UGblied
that the release filmon the second protective |ayer
ee r [ : :
o e R el DR bA s BN B R o P R mopem
rotectjve . |layer, yia the expgsed. PSA. .The resultant
of Gt 57, SEERFe LShegtt JRe TpBEREEHES 2 10 FEAPER
form201 mmin dianeter.-Subseguent]y, the | am nat ed
t PEHRL i ¢ righe strd e the
of a silicon wafer via the PSA | ayer of the first
fiprot gotdteetliapel ay@rwilt hsceaheveal fgrmente Wnlesy surface.
sem conduct or wafer protection structure was _
s dpdrd teateflo ¢ Exa gt € 8)fo rSehcondied @romaferive layer 2 and
protection structures 205 nm and 208 nmmin di aneter of
riide; rLamnated i proteed i Ve sheel ruanetRhAMIE %@e'xﬁr%Sstress

simlar manner in EXanples 4 and 5 respectively.
| e -7.T ' d ti :
e R BT elubechSrrt LB Sl P I A E R Y A Y oo s
| am nated i n a. manner, such that . the el ease filmon
EﬂFﬂéjgééﬁﬁ@ QFggPi ¢ V% @ﬁeﬁéslpéggeg‘and the 20
second protective layer was lamnated to the stress
rel adttiesnthei Fig ot ane 19 SECpret BEPFoetLHFetavers L and
t he exposed PSA. The resultant |am nated protective
2 sheeboag draviedased tloetdley ther vafes urf frensffegred to the
silicon wafer via the PSA |layer of the first
difoteehipee tlayerafwid hscented ) iagnomnentTherneahéthod into
t he :

semiconductor chips, which are manufactured into
semiconductor devices by a conventional process.

The laminated protective sheet for semiconductor wafer

: a_ccdrding to the present invention is the laminated protective

sheet 13 used in thé protection structure C.

That is, the laminated protective sheet 13 for
semiconductor wafer is a laminate of the first and the second
protective layers 1 and 2 in which the second protective layer
2 is larger in outer diameter than the first protective layer
1.

- Preferred embodiments of the laminated protective sheet

for semiconductor wafer are the same as described for the
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36 | am nated protective sheet was cut such that the
outer dianeter across the center of the wafer becane
- 201 mm Thus, a sem conductor wafer protection
structure was fabricated (Exanple 6) . In Exanple 7,
a sem conductor wafer proteddon 5 structure having a
| am nat ed protective sheet dianeter of 208 nmm was
produced in a simlar nmanner. Exanple 8 The PSA

enpl oyed in Exanpl e 2) was applied to,a PET 10

AR 8P PET B D IHAGERC PAr by OBl RFECStuTes.
CORPORATI ON, thickness: 38 pm) so as to achieve a dry
thi ckness of 20 m followed by drying. The resultant
adhesi ve layer was transferred to a rigid PET film
(product of Tor @yDUSIRIAL &LPLICASILIONI ckness: 125
pm Young's nodul us: 4.9x109 Pa, value 15 of
t hi cCkReSseki¥eHAgc8orDRHFES: pBolxd0DolN 8} riibusrea and
protective sheet was prepared. Thereafter, the

mdRIECt bWe Bheelnyas:PReSHLtENt Pva Sidoul Ay NS cin

mmin diameter. Subsequently, the protective sheet
| ami 0 _th Lrro u i Licon.

e Mt Eaher ardrenro Tue?®d ShrInd beidlipg, e

waf er protection structure was fabricated. Ex le.9
RS BSR GO YBE™ B HASPE 1027 RHR0abEl PRALO S PEP

rel ease film (SP-PET 3801 manufactured by LINTEC
thookPERATRON, t3anERPEkREss: 38 un) so as to achieve a

dry thickness of 20 m followed by drying. The

r esultrantdadbesi vée pyecenasfon panskesiad a seamidayidhctor

PET film (product of Toray Industries, Inc.,

wafirckBessscrlide dgboYeuny seniedubust o4 . Oxi9 iBanovalammged
5 of thickness x Young's nodulus: 6.1x105 Nm. Thus,

 win Rhotacdd e sheet VWas 8RR eHerdPEl €ald €he WlEer’ s end

protective sheet was |amnated to the mrror surface
su%ffa%es'ils' fjggv%fcgﬁ from contact with a cutting blade when

an outer péripheral portion of the adhesive sheet i1s cut off.
Therefore, the probability that the wafer will be damaged
during application and cutting of the adhesive sheet can be

reduced.

EXAMPLES
Hereinbelow, the present invention will be described in

greater detail by Examples. However, it should be construed

. that the invention is not limited thereto.

The “wafer transportation ability” and “adhesive sheet
applying ability” were evaluated by the methods described

below.
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with center alignnent. Subsequently, the protective
sheet was cut such that the outer dianmeter across the
center of the wafer 10 became 205 mm Thus, a

sem conduct or wafer protecti,on structure was
fabricated. Conparative Example 1 The release filmon
the second protective |ayer produced 15 in Exanple 1
(3) was peeled, and the second protective |ayer was

ﬁa%gkn%g%gsgggggﬁl%hr ﬁil%%& xation filmof the first

rotective uce Exanple 1 (1) to (2), via
the osed PSA yer. ThuE éantn ted rotective
sheetIn §am8r1§6aﬁﬁa B3 EY %ﬁ?l *2R eFa Rabeg=+ve

protective sheet was 20 |am nated to the mrror
segdepacaca ra waiflerc BHORBFEL ORI ERTUSEVrEE yergpprocuced.
| am nator, and was cut along the contour of the
Theinl,i €ha Sﬂ\ﬂi@dﬁn wales,s aegentyeonddct orthiaflere sar otfeb0ian by
structure was fabricated. The dianeter of the
nedpRebios twSEhs tymilrelesur bacadeof brespr Déecldversdeeted by
was 199.8 mm 38 Conparative Exanple 2 The first

DI@E@(@%?M@&T?{)‘I@)" Prroducees 4 Prg%@eellenlsﬂrl)cﬂ&es(&re%en
lam nated to the mrror surface of a silicon wafer V|a

St Stodt Ge Aot ChReeEEE STt The GonTur GR tte o
xzttag}gggr beli1 ahlussd, senLeonduct or, waler. rgéﬁ%p%%&t%q .

upper nost substrate surface of the protective sheet

| SURES SO VNG DATRE GRS HUERBR YOS FRENpl bY He@sported

Conparative Exanples is shown in Table 1, and the
angvaheatil dndr ésbbts daﬁssmeeh@uSEQOéna(diciﬂ@ tapg¢ @duter
(XaaNE-"""3 A
{(Adwill RAD-2500 series manufactured by LINTEC CORPORATION) .

Ten 8-inch {200 mm) wafers were processed in each Example

or Compafative Example, and evaluation was performed by

counting the number of cracked wafer edges or damaged wafers.
(Adhesive sheet applying ability)

In Examples and Comparative Examples, respective
semiconductor wafer protection structures were produced.
Then, the.silicon wafers were gﬁound to thickness of 50 pm by
means of a wafer grihder (grinder DFG series manufactured by
DISCC CORPORATICON). An adhesive sheet {Adwill LP series
manufactured by LINTEC CORPORATION) was laminated on the -
ground surface of the wafer while protecting anotherrsurface
Qith the protective sheet, using laminator Adwill RAD—BSOQ,

series (mahufactured.by LINTEC CORPORATION) . The lamination
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(-t-- rnfDCV- 1jCD..aY 1 ro....x ~rritn-akH-Hr(yrn.
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“to increase adhesion of the adhesive sheet to the wafer’s ground

surface. Thereafter, the adhesive shéet was cut into a
predetermined size by moving a knife along the wafer
configuration.
Teﬁ8—inch(ZOOmm)waferswereprocessadineachExample
orIComparatiVe Example, and evaluation was performed by
counting the number of wafers cracked or damaged during

lamination of the adhesive sheet.

.Example 1

(1) Stress relaxation film

50 Parts by weight of an urethane acrylate oligomer

'~ having a weight-averagemolecular weight of 5000 {(manufactured

by ARAKAWA CHEMICAL INDUSTRIES, LTD.}, 25 parts by weight of
isobornyl acrylate, 25 parts by weight of phenylhydroxypropyl
acrylate, 2.0 parts by weight of a photopolymerization
initiator (IRGACURE 184 manufactured by CIBA SfECIALTY
CHEMICALS) and 0.2 part by weight of phthalobyaﬁine pigment
were mixed together to give a photocurable resin composition
as a material for forming a stress relaxation film.

The resin composition thus cbtained was applied over a
polyethyleneterephthalafe (PET) film (product of Toray

Industries, Inc., thickness: 38 um), in a thickness of 110 Jm
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by the fountain die method. Thus, a resin composition layer
was formed. Immediately aftér the application, the same PET
film was laminated on the résin composition layer, and the
laminate was UV irradiated at a dose of 250 mJ/cm® with use
of a high-pressure mercury lamp (160 W/cm, height: 10 cm)

ther_eby to crosslink and cure .the resin composition layer.. The
PET films on the both surfaces were removed. .Thus, a stress
relaxation film was obtained which had a thickness of 110 pm,
a stress relaxation rate of 87%, and a Young’ s modulus of 1.8x10°

Pa.

(2) Pressure-sensitive adhesive for sticking to wafer’s

clrcuit surface

An energy. radiation—curable copolymer having an energy.’
radiation polymerizable group at a side chain was compounded

with 5 parts by weight of a curing agent {addition product of

toluylene diisocyanate and trimethylolpropane)} and 5 parts by

- weight a photopolymerization initiator {(IRGACURE 184

manufacturéd by CIBA SPECIALTY CHEMICALS) to prepare a PSA.

The abové ensrgy radiation4cu£éble copolymer had been ébta.ined'
by reaction of 100 parts by weight of a copolymer that consisted
of 85 parts by weight of_ n—brutyl acrylate and 15 parts by welght
of 2~hydroxyethyl acrylate and had a weight-—averége molecular
weight of about 650000, with 16 parts by weighﬁ of

methacryloyloxyethyl isocyanate. ‘The thus-obtained PSA was
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applied to a PET release film (SP-PET 3801 manufactured by

LINTEC CORPORATION, thickness: 38 um) with use of a roll knife

coater so as to achieve a dry thickness of 15 um, followed by

drying. The resultant adhesive layer was transferred to the
stress relaxation film prepared in (1). Thus, a first
protective layer 1 was prepared.
(3) Second protective layer

An acrylic permanent—bonding'type PSA (PK manufactured
by LINTEC CORPORATION) was appliedto a PET release film (SP-PET
3801 manufactured by LINTEC CORPORATION, thickness: 38 pm) so

as to achieve a dry thickness of 20 um, followed by drying.

' The resultant adhesive layer was transferred to a rigid PET

film (product of Toray Industries, Inc., thickness: 125 pm,
Young’ s modulus: 4.9x10° Pa, value of thickness x Young’s
modulus: 6.1x10° N/m). Thus, a second protective layer was
prepared.
(4) Configuration of laminated protective sheet

The second preotective layer was precut into a circular
form 201 mm in diameter. .The release film onlthe first
protective layer.was peeled, and the firsi protective layer
was laminated to the mirror surface of a silicon wafer {200
mm in diameter, 750 um in thickness) via the exposed PSA with.
use of a tape laminator (Adwill'RADr3500/m12 manuféciured by

LINTEC CORPORATION) . The first protective layer was cut along
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the contour of the siliqon wafer. The cutting was perfcrmed
while tilting a cutter at an angle of about 15° relative to
the vertical surface of the first protective layer. As a
result, the diameter of the surface of first protective layer
became 199.9 mm.

Thereafter, the exposed surface of the first protective
layer was laminated with the second protective layer via the
PSA layer with center alignment. Thus, a semiconductor wafer

protection structure was fabricated.'

Example 2
The first and the second protective layers produced in

Example 1 (1) to (3) were cut into circular forms 199.5 mm and

201 mm in diameter respectively. The release film on the

second protective layer was peeled, and the second protective
layer was laminated to the stress relaxation film of the first
protective layer, via the exposed PSA with center alignment.

Thus,a]ﬁminatedprotectiveSheetwasproduced. Subsequently,

~the laminated protective sheet was laminated to the mirror

surface of a silicon wafer via the PSA layer of the first
protective layer with center alignment. Thus, a semiconductor

wafer protection structure was fabricated.

Examples 3-5
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The first and the second protective layers produced in
Example 1 (1) to (3) were laminated in a manner such that the
releaée film on the second protective layer was peeled and the
second protective layer was laminated to the stress relaxation
film of the first protective layer, via the exposed PSA. The
resultant laminated protective sheet was precut inte a
circular form 201 mm in diameter. Subsequently, the laminated
protective sheet was .la.minated to the mirror surface of a
silicon wafer via the PSA layer of the first protective layer _
with center alignment. Thus, a semiconductor wafer protection
structure was fabricated (Example 3). Semiconductor wafer
protection structures 205 mm and 208 mm :'Ln diameter of the
laminated protective sheet were produced in a similar manner

in Examples 4 and 5 respectively.

Examples 6-7

The first and the second protective layers produced in
Example 1 ‘(l) to (3) were lam_inated in a manner such that the
release £film on the éecond protective layer was peeled and the
second protective layer was laminated to the stress relaxation
film of the first protective layer, via the exposed PSA. The
résultant laminated protective sheet was laminated to the
mirror surface of a silicon wafer via the PSA layer cof the first

protective layer with center alignment. Thereafter, the
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laminatedprotectivesheetwascnﬂ:suchthattheouterdiameter
across the center of the wafer became 201 mm. Thus, a
semiconductor wafer prdtection structure was fabricated
(Example 6). In Example 7, a semicdnductor wafer protection
structure having a laminated protective sheet diameter of 208

mm was produced in a similar manner.

Example 8

The PSA employed in Example 1{2) was applied to a PET

‘release film (SP-PET 3801 manufactured by LINTEC CORPORATION,

thickness: 38 um) sc as to achieve a dry thickness of 20 um,

followed by drying. The resultant adhesive layer was

transferred to a rigid PET film (product of Toray Industries,

Inc.} thickness: 125 um, Young’s modulus: 4.9x10° Pa, value
of thickness x Young’s modulus: 6.1x10° N/m) . Thus, a
protective sheet was prepared. Thereafter, the protective
sheet was precut into a circular form 205 mm in diameter.
&ﬂmequently,the;motectiveshgetwaslaﬁinataﬂtothenﬁrror
sﬁrface of a silicon wafer with center alignment. Thus, a

semiconductor wafer protection structure was fabricated.

Examplie 9
The PSA employed in Example 1(2) was applied to a PET

release film (SP-PET 3801 manufactured by LINTEC. CORPCRATICN,
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thickness: 38 um) so as to achieve a dry thickness of 20 um,
followed‘by drying. Tﬁe fesultant adhesive layer was
transferred.to a rigid PET film (product ef Toray Industries,
Tnc., thickness: 125 um, Youné’s modulus: 4.9x10° Pa, value
of thickness x Young’'s modulus: 6.1x10° N/m). Thus, a
protective sheet was prepared. Thereafter, the protective
sheet was laminated to the mirror surface of a silicon waZfer
with center alignment. Subsegquently, the protective sheet was
cut such that the outer diameter across the center of the wafer
became 205 mm. Thus,_a semiconductor wafer protection

structure was fabricated.

Comparative Exampie 1

The release film on the second protective layer produced
in Example 1 (3) was peeled, and the second protective layer
was laminated to the stress.relaxation film of the first
protective layer produced in Example 1 (1) to (2), via the
exposed PSA layer. Thus, a laminated protective sheet was
preparedf Subsequently, the laminated protective sﬁeet wWas
laminated to the mirror surface of a silicon wafer with use
of a tape laminator, and was cut along the contour of the silicon
wafer. Thus, & semiconductcocr wafer protection structure was
fabricated.“ The diameter of the.uppermoet'substrate surface

of the protective sheet was 199.8 mm.
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-Comparative Example 2

The first protective layer produced in Example 1 (1) to
(2) was laminated to the mirror surface of a silicon wafer via
the PSA layer with center alignment. Thereafter, the
protectivelayerwascutalongthecontourofthesiliconwafér.
Thus, a semiconductor wafer protection structure was
fabricated. The diameter of.the-uppermost substrate sﬁrface
of the protective sheet was 199.8 mm. |

The constitution of Exémples and Comparative Examples

is shown in Table 1, and the evaluation results in Table 2.
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Table 1

First protective layer

Second protective lay

Je
Thkns. . _
Thkns Stress UV PSA Thkns X WMWMM%MW wﬁvwﬁommst ozﬁﬁpﬁm
0S. | relagation | thickness : Young’s / method method ™™
( pira) rate © () {pom} modulus Type,
K N Thkns.
w oniy 2™
Uv type . 5 PK Two-time protective
ﬁx. 1 110 87 15 pm PET 125 6.1x10 20 pm meH%mﬁMOﬂ. layer precut:
. 201 mm
UV type 5 - PK One-time 1°%: 7199.5 mm
Ex. 2 110 87 15 pm PET 125 6.1x10 20 pm lamination 5. 201 mm
. uv type 5 “PK One-time .
Ex. 3 110 87 15 um PET 125 6.1x10 30 pm lamination Precut: 201 mm
; UV type 5 PK _One-time .
Ex, 4 110 87 15 jm PET 125 6.1x10 20 um Lamination | Erecut: 205 mm
. . UV type , 5 PK One-time ]
Ex. 5 110 87 15 im PET 125 6.1x10 20 pm lamination Precut: 208 mm |
UV type , 5 PK One-time After cut: 201
Ex. € i1e 87 15 pm PET 125 6.1x10 20 pm lamination o
UV type : 5 ~ PK One-time After cut: 208
Ex. 7 110 87 15 um BET 125 6.1x10 20 pm iamination |- m
_ . _ 5 UV type One-time . .
Ex. B PET 125 6.1x10 20 um lamination Precut: mom mm
- _ _ 5 UV type One-time After cut: 205
Ex. 9 _ PET 125 6.1x10 20 um lamination m
Comp. UV type : 5 PK Cne-time After cut:
Ex, 1] 110 87 15 pm PET 125 6.1x10 20 pm lamination 199.8 wm
Comp. 160 87 UV type _ _ Cne-time After cut:
Ex. 2 20 pm lamination 189.8 mm
Thkns.: Thickness . .
*1): PK (permanent-bonding type PSA), UV type (UV curable P3A)

*2): Two-time laminatien (The first protective layer was laminated on the wafer, and then the second protective

layer was laminated on the first protective layer.)
One~time lamination {The second protective layer was laminated
was laminated on the wafer via the side of the first prot

2, a single~layer film was laminated.)}

*#3}: Precut (Cut into a predetermined size before lamination)
After cut (cut into a predetermined size after lamination)
15 = First protective layer, 2™ = Second protective layer

on the first protective Hmmmw\ and then the laminate
ective layer. In Examples § and % and Comparative Example
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Table 2

Result of grinding to
50 pm

Wafer transportation
properties

Adhesive sheet applying
properties

Remarks

Ex. 1 10/10 successful 10/10 no damaged wafer 10/10 no damaged wafer
Ex. 2 10/10 successful 10/10 no damaged wafer 10/10 no damaged wafer
Ex. 3 10/10 successful 10/10 no damaged wafer 10/10 no damaged wafer
Ex. 4 10/10 successful 10/10 no damaged wafer 10/10 no damaged wafer
Ex. 5 16/10 successful 10/10 no damaged wafer 10/10 no damaged wafer
Bx, 6 10/10 successful 10/10 no damaged wafer 10/10 no damaged wafer
Ex. 7 10/10 successful 10/10 no damaged wafer 10/10 no damaged wafer
Ex. 8 10/10 successful 10/10 no damaged wafer 10/10 no damaged wafer
Ex. 9 10/10 successful 10/10 no damaged wafer 10/10 no damaged wafer

Comp .
Ex. 1

10/10 successful

7/10 three damaged wafers

5 of 10 wafers Qmsmama

Comp .
Ex. 2

10/10 successful

6/10 four damaged wafers

7 of 10 wafers damaged

Wafer damaged
during adhesive
sheet cutting

MMAIWRt Y Fi Fi wNAL wwe .
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‘CLAINMS 1. A seniconductor wafer protection structure,

conprising a sem conductor wafer and a protective

sheet 5 overlaid on a circuit surface of the

sem -conduct or wafer, wherein the protective sheet has

a larger dianeter than the outer dianeter of the

sem conductor wafer. 2. grggmsconductor wafer

protection structure, 10 conprising a semn conductor

waf er and a | am nated protective sheet overlaid on a
“circuit surface of the sem conductor wafer, wherein

t he | am nat ed rote tive sheet conprises a fjrst

b ot St 1 veh| SR R RBC S T e A S f e sRREDSF 56 s

the outer dianeter of the sem conductor wafer and a
cogpgdrdngs appeleconFEctayeralfaki ABfed BACERELVEsEheet

protective |ayer and having an outer dianmeter that is
ovegulalidt onor kargedtt kamfehe of the semiconductor wafer,

wherein the protective sheet has a larger diameter than the

outer diameter of the semiconductor wafer.

2. A semiconductor wafer protecticn structure,
comprising a semiconductor wafer and a laminated protective

sheéet overlaid on a circuit surface of the semiconductor wafer,

wherein the laminated protective sheet comprises a first

protective layer having substantially the same size as the
outer diameter of the éemiconductor wafer and a second

protective layer laminated on the first protective layer and
having an outer diameter that is equal to or larger than the
outer diameter of the first protective layer, and the laminated
protective sheet is overlaid on_?he circuit surface via the

side of the first protective layer.

3. The semiconductor wafer protection structure
according to c¢laim 1 or 2, wherein the protective sheet or the
laminated protective sheet has a maximum diameter that is

larger than the outer diameter of the semiconductor wafer by
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outer dianeter of the first protective |ayer, and the
|'am nated protective sheet is overlaid on the circuit
“surface via the side of the first protective |ayer.
20 3. The sem conduct or mafagzprotection structure
according to claim1 or 2, erein the protective
sheet or the |am nated protective sheet has .a nmaxi mum
dianeter that is larger than the outer dianeter of

 .dhe senicopductor wafer by 42 +0.1 to 10 nm 4. The

sem conduct or wafer protection structure according to
claim2, wherein the first protective |layer has 5 an
outer dianeter that is smaller than the outer- di aneter
of the sem conductor wafer by _-2.0 to O mmand th
~ secoffd proFQ@tF@@lFﬁ9@?C£8§ g%fﬁﬁtEFOB?SE%?%rSEEEF%Fge
| arger than the outer dianmeter of the sem conductor
aqgfretingy teoclate 22 ve9RAINGDS [TKetseRPESRBLEE okaYer has
waf er protection structure according to claim?2 or 4,
anverteimdt baetersthpr otectrialel drayrdren thel adesr adlfahefer of
having a stress relaxation rate of at |least 40% after
tHe Mt efucii% alagrgativon,2 .andct lve nkeaadd theotechinge
| ayer includes a filmhaving a value of Young's

p%ﬁﬂﬁ%ﬁ 129 ekness, 0f r afi dnRasdr BnQ¥ 104 1MHe Srhhn the

sem conduct or wafer protection nmethod, conprising
qverlaying a CLrguit rf f j ct,o fer
o Ree R v medt R P e e YR

20 the outer dianeter of the sem conductor wafer. 7. A

sem conduct or wafer protection nmethod, conprising

overlaying a circuit surface of a sem conductor wafer

with5a | anThat sampreneecios Ypéer, PhiRkperhoR hatructure

| am nat ed 43 protective sheet conprises a first

- aqurotdEiolg ve tagen havi Ag wherein the first protective layer

includes a film having a stress relaxation rate of at least
40% after 1 minute of 10% elongation, and the second protective

layer includes a film having a value of Young’s modulus x

thickness of at least 5.0x10° N/m.

G. A semiconductor wafer protection method,
comprising overlaying a circuit surface of a semiconductor
wafer with a protective sheet having a larger diameter tThan

the outer diameter of the semiconductor wafer.

7. A semiconductor wafer protection method,
comprising overlaying a circuit surface of a semiconductor

wafer with a laminated protective sheet, wherein the laminated
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substantially the sane size as the outer diameter of
the sem conductor wafer and a second protecti-ve |ayer
lam-nated on the first protective |layer and having an
outer dianeter that is equal to or larger than the
outer dianeter of the first*” protective |layer, and the
| am nated protective sheet is overlaid on the circuit
surface via the side of the first protective |ayer.
10 8.. The .sem conduct or_ wafer ' t -
PT ot gt ¢l @i 6 o 7 i%re%i%nle ée%r%ég%vre having
sheet or the |am nated protective sheet, has a i,qum
sulg et Bt Lt hathe Sanegé© tan %eo%qﬁ%r&liﬂnheﬁfﬁreﬁftrﬁje
the sem conductor wafer by +0.1 to 10 mm 15 9. The
sembrdndaduet ofa il endeotecPrenPFetREd 1HecbrFRgl #pinated
claim7, wherein the first protective |ayer has an

 on Glileer i g apetefectiat 1sysmandehat hag arheuben el agiedrst ehat

of the sem conductor wafer by -2.0 to O nmm and the

i5S85EAM 20 PF of £edd v e Ay ethdasu Beir it et Anet ethd hedrst
is larger than the outer dianmeter of the

'pr§€QE€P@QUf£-ér, &1 BV Hhdi A0 42 p b peBr ikl et is
sem conductor wafer protection nmethod according to
claim7 or_9, wherein the first. pr cti ve -

OV%@%%%H atF | AV g W S (f%s‘élfgf)e%%e(a l|&(;en 4§¥§{eo?é%€5t
| east . 40% after 1 m nute of 10% el ongation, and the

PraeeehivVer b2¥e¥ive |ayer includes a filmhaving a
val ue of Young's nodulus x thickness of at |east
5.0x104 NNm 5 11. A lamnated protective sheet for
sem conductor wafer conprising a first protective
| ayed . and Ehes ecoridonpuattect iwee drayem tagtéresi metthed
second protective layer has a |arger outer dianeter

actBanihfalo ofl stihes fdd 81 yoteth intee bayeective sheet or the

laminated protective sheet has a maximum diameter that is

.larger than the outer diameter of the semiconductor wafer by

+0.1 to 10 mm.

9. The semiconductor wafer protection méthod
according to claim 7, whefein the first protective layer has
an outer diameter that is smaller than the outer diameter of
the semiconductor wafer by =2.0 to 0 mm and the second
protective layer has an outer diametef that is larger than the

oﬁter diameter of the semiconductor wafer by +0.1 to +2.0 mm.

10, The semiconductor wafer protection method

according to claim 7 or 9, wherein the first protective layer
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10 12. The | am nated protective sheet for

~sem conductor wafer according to claim 11, wherein
the second protective |ayer has an outer dianeter
that is larger than the out gr, di aneter of the first
protective layer by +0.1 to +4 0O nm 15 13. The
| ami nated protective sheet for sem conductor wafer
according to claim11l or 12,. wherein the first

1&Hﬂﬁﬁﬁthvgllhaﬁgﬂlhﬂcéu9€§e§sfféf@i@%ﬁ&%’fh@%ﬂﬁ?%t least

rel axation rate of east 40/6after 1 mnute of 10%

el opgati.on, and t Gand prote tlve

nef ted %i?mnoh%@? RS arastr an s S araraprive
thi ckness of at |east 5.0x104 N/ m 14 A rocess

layescdssihg 8 SeAildBnAatisr falerluecBiprPy ﬁgsam@fiagus *

conprising backgrinding a sen1conductor 45 waf er and

| thdpingisng oanaadhesiste SsREéP’ t/mhe ground surface while

protecting the sem conductor wafer by the
sem conductor wafer protection nethod of any one of
clains 6 to 10. 5 15. The process for processing a

sen ¢onduch O aMeh £f ed ASESE S Nilvé Osiedat NEdA, s TN BIdbr
~a further step conprising cutting off an outer

wé%@f BB%F%E;E%Et50%19EttB%o%QE@§b¥elé 88t 2nW Lhs8cond

cutter nner such that the cut I's noved al ong
an o ter her end rface the rot ctlve
ordelt 5 PRECENGHIRRFRA: B pF et v EB T ¥ has

larger outer diameter than that of the first protective layer..

12. The laminated protective sheet for semiconductor
wafer according to claim 11, wherein the second protective
layer has an outer diameter that is larger than the outer

diameter of the first protective layer by +0.1 to +4.0 mm.

13. The laminated.protective sheet for semiconductor
wafer according to claim 11 or 12, wherein the first protective
layer includes a filmrhaving a stress relaxation rate of at
least 40% after 1 minute of 10% elongation, and the second
protective layer includes a film having a value of Young’s

modulus X thickness of at least 5.0x10% N/m.

14, A process for processing a semiconductor wafer,

comprising a step comprising backgrinding a semiconductor
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wafer and applying an adhesive sheet to the ground surface while
protecting the semiconductor wafer by the semiconductor wafer

protection method of any one of claims 6 to 10.

15. The process for processing a semiconductor wafer
according to claim 14, comprising a further step comprising
cutting off an outer periphei:al portion of the adhesive sheet
with a cutter in a manner such that the cutter is mdved along
an outer peripheral end surface of the protective sheet or the

laminated protective sheet.




