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27 February 2007 1 DESCRI PTION SEM CONDUCTOR WAFER
PROTECTI ON STRUCTURE AND METHCD, LAM NATED PRQOVEGHudE; 2007
SHEET FOR USE THEREI N, AND PROCESS FOR 5 PROCESSI NG
SEM CONDUCTOR WAFER FI ELD CF THE | NVENTI ON The
present invention relates to a sem conductor wafer
protection structure and nethod, a | am nated
protective sheet 10 for use therein, and a process
for processing a sem cDEdgrEIpEIONafer. More
particularly, the invention relates to a sem conductor
waf er protection structure and nethod suitably used
for grinding a sem conductor wafer to an uItrathin

t RAGH @f r 5
sgﬁﬁéonguctorPWa E%EP socggﬁ es P%%?ﬁE}

0 e structure and met h

w@ﬁﬁ*ﬁ%‘nﬂvéﬁﬁﬁﬁ-’f#ﬁh%@ﬁﬁ?ekﬁ%ﬁw PG el GROCESS Fom

processi ng a__sem conductor wafer with using the
seni conduct oF Nafer NG SEAHCONRURBORoHAEFEZS. BACKGROUND
OF THE INVENTION In recent years, the spread of IC
cards has been pronoted, and further reduction of

t hi ckness thereof is now demanded. Accordingly, it is

now requi red thariEhe o ckressvafT2dénFebruary 2007 2
sem conduct or chi ps, which has been about 350 pm be

reduced ptdsalt 10Qe8Midn heIs+oEUEL Nelaerd NG 8RS8 Of water

waf er di ameter has been studied for inproving
prBERA¥ELA Y ¥icture and method, a laminated protective sheet
for use therein, and a process for processing a semiconductor
wafer. More particularly, the invention relates to a
semiconductor wafer protection structure and method suitably
used for grinding a semiconductor wafer to an ultrathin
thickness and for storage and transportation of the
semiconductor wafer, and also relates to a laminated
protective sheet for use in the structure and method. The
invention further relates to a process for pProcessing a

semiconductor wafer with using the semiconductor wafer

protection method.

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

Accordingly, it is now required that the thickness of
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Waf er backgrinding is a conventional step performed 5
after formation of circuit pattern. In the mafeQ7Fdnumyzoo7

backgrinding, a protective sheet is applied to the
circuit surface to protect he circuit surface and to
fix the wafer. The protective sheet wused in the
backgrinding is previously cut into substantially the
same shape as the wafer to prevent vibration of the 10

AU BRI M., Shesh duli gLt Rgs ri.nding..,The present
= applicant has n%ﬁe vggggugg%?%%%géﬁgggggéﬁe“m’pbe reduced
t ive sheets; for exanpl.e, Japanese Patent
cRSET IO TRed J0tI 0146 2R 2000 NGB0  pREBESE P
| am nated protecgtive .sheets including a rigid film
b%ﬁﬁi%}%%¥%£§E¥EPEP§PW&HgfPFﬁﬁufﬁl?HéYuse of such
| am nat ed grotective sheets enabl es reduction of
damayféfes rrekgafedsnpeéausecrhuestiesslr ekarapeniormed
film reduces the stress occurring during the wafer
afyaek o rmat hon addcitde! T ipgitd efrin.m anldhests esgtdadi@rinding,
waf er transportation. However, the wafer ground to an

a pitétat bl vie shicekns appd0esutd ehe & erdn kabhy f.0wef8drotect
strength and is damaged even by a weak inpact. For

th@XaPhes £ auRFabLEM PEEUF 5 a5l QL OWS. Tﬁfet%?te%g@ive sheet

backgrinding, the wafers are stored in a

cassethe g [ orted to.the _subsequent s#e s. . The
usE8P B % 5REHoL AOPRE e Par Y el SRR aRbPyaneiatny
thtrans orted by hand. The 27 February 2007 3

£r 3A%BortaPFonS of ten"7 %I £Q PRE¥ERbpEHP vl £91 edifjethe

and cracked wafers by contact of wafer edges to the
Profaeharpssbeett fer Wwad ekhe dsaekyeinding. 2000- 353682 and

JP- A- 2002- 57208 (now 5 JP-A-2003-129011 and

JP- AT2908-261842ppeipentilved ywaddi sakdses deglviduesn the

wherein a protective sheet is applied to a
protective sheets; for example, Japanese Patent Applications
Nos. 2001-329146 and 2002-67080 propose laminated protective
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
reducesthestressoccurringduringtheh@ferbackgrindingand
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, ajproblen1occurs as follows. After
the backgrinding, the wafers are stored in a wafer cassette

and transported to the subsequent steps. The wafers stored

in the wafer cassette are usually transported by hand. The
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sem conductor wafer and is cut into a slightly smaller
size than the maxi mum wafer dianeter, and the ¥Bfeiuary 2007
is subjected to subsequent steps such as
backgrindi ng. These techniqges 10 can suppress "play"
of the protective sheet, so that the vibration of the
protective sheet during backgrinding can be reduced.
However, they cannot prevent contact of the wafer

tredepsriociba skdenalbsudist be ¥aighegasselt adylkd Ngha
transportati on. Meanwhile, the wafer backgrinding is

crtggkt@ﬁewélg'?elﬁglc#ﬁﬂ%%t%%tae ! %8? ;L:ogd(g s &b af:%'%egii\é%wsdli%%t of

rious purposes such

oun fer surface for v
88 ;grnation ggra di e- bondi ng adhesive |ayer. After
Thé*adhesTvE sheet is applied, the protective sheet

is peeld to transfer the wafer to the adhesive sheet.
HoPET A 2P RE-AARBST Ve S NERTAZARPF o8 £65 t Reowaf or |5 cut
20 in substantially the sanme dianeter as the wafer
JPTheZ e t1 A0l bfanchéP athedd ve? 6heé? resppertfioeded dysclose
running a cutter along the outer periphery of the
t e wiah que Acklos dé gl y, ptdiee @dhesi stesetshieetagan o tauta i n
substantially the sanme dianeter as the wafer.

sellDeN@ictd Rey Lt i lade §n’%boﬁg§§i§rﬁ‘:9yc§1@éf‘fﬁr size
Wth the 27 February 2007 4 outer periphery of the
f z}%c\if]%&@ dama waf.er,. I URE OF TH
th Ry 98 " g ¥
%@M%h%l e pf%sent %ﬁ%&%glo%gﬁagh egg%%gdﬁsl?PQQ%p ed
of .the aforenenti oned _background art. Eﬁ@% | e
£ GHERHHAEALS TfHohé L 836 I AVARERBH -pr by iR Gechniques
sem conduct or_ waf er_protection structure and nethod,
CanHRPISH nd 6t prvt ddt W odiRedti Feoshesd , eheitdiph that
_enabl e prevention of damage to a wafer during
vikjrdthidith g fafitiet papspot i e i Oreathertihg hateprisdgngunan be
to an wultrathin thickness and transported. Exanple
redamraili nEotvevelr, they cannot prevent contact of the wafer
edges to the sidewalls of the wafer cassette during
transportation. Meanwhile, the wafer backgrinding is often
followed 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
protective sheet is peeld to transfer the wafer fo the adhesive
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 into contact with the



the present invention also provide a process for

processing a sem conductor wafer whereby damage7{ebruary 2007

the wafer can be reduced during application and

cutting of an adhesive sheet. In accordance with a

first aspect of the present invention, there is

provided a first sem conductor wafer protection

structure conprising a senm conductor wafer and a
outgpreatipherghedt the ard i «od @férpcdpnages fidre waffethe

sem conduct or wafer, wherein the protective sheet has

a larger diameter than the outer dianmeter of the

Zi?ei? "ot tne B ged dfeRBEoRRIEREAY, & Drow ded o
second g?: 0GQNAUGLOL; vafier ol gely Oin® réj&to“r{ The

conpri a sem conductor wafér an

at LY \ﬁ%dSBSSI:?PH@r(d aj,d o@lx@ﬁlgb.éc%oéﬂ’ﬁérﬂ%e o?f tpthe

sem conduct or wherein t 'am nat ed protective

pr&igft (GQRREE SRSpAoTidSta ReRtieehhMetbAYRirdlavi@e2tion
February 2007 % substantially the sane size as the

stitteredbadBicaihodl, bhe a Semicanddchostawafi®t 8nREet for use
second protective | ayer lam nated on the first

thgyedinechiavechaybe @nelivdrendiong odndembge b aaretadfert Rat-ings
equal to or larger than the outer dianeter of the

grifidigig aproteerspertatiom wasd the wafénatedyodetti ge
sheet is overlaid on the circuit surface via the side

ultgratia fhisknepy Anttlingaspgyéed. | ixamelabsedinents of
protection structures, the protective sheet or the

thy é%ﬁ%&flédlﬁt’%t“é%?fi‘ \Pelséhé’éﬁvﬁﬁ? RaREC G FaxiHuRrArsAet ey

2 e E = APy glefegt 56 TR vaek"San be
reduced during application and cutting of an adhesive sheet.
In accordance with a first aspect of the present

invention, there is provided a first semiconductor wafer
protection structure comprising a semiconducter wafer and a
protective sheet overlaid on a circuit surface of the
semiconductor wafer, wherein the protective sheet has a
larger diameter than the outer diameter of the semiconductor
wafer.

In accordance with a second aspect of the present
invention, there is provided a second semiconductor wafer
protection structure comprising a semiconductor wafer and a
laminated protective sheet overlaid on a circuit surface of
the semiconductor wafer, wherein the laminated protective

sheet comprises a first protective layer having



In the | am nated protective sheet, the first
protective |ayer nay have an outer di anet er thay February 2007
smal l er than the outer dianeter of the sem conductor
wafer by -2.0 to O nmand _the second protective |ayer
may have an outer di aneter >that is | arger than the
outer dianmeter of the sem conductor wafer by +0.1 to
+2.0 mm In the lam nated protective sheet, the first
sulprtetedibilve thayssmereifer alsl yheneliudesdzardtdemn dvichg a
stress relaxation rate of at |least 40%after 1 mnute
sempfcdid¥cebengaté prendnd dciendseeondcpr vt actyiete 1bayaeted
may i nclude a filmhaving a value of Young's nodul us
on XhehtECkaessodbcalivd aastrSafx T4 iNGman | SutRGCan dadesr that
with a third aspect of the present invention, there
is iespanovoded aafddstersenmteenduetorayad&der POtaet F9Rst
nmet hod conprising overlaying a circuit 27 February
pradQREtive sHyéaceaf wheSamhGandugt provatelvarshed is
protective sheet having a larger dianeter than the
overlla@ dhabBE e Afuilthe 3eaeondyctif sMaf & thB first
accordance with a fourth aspect of the present
prdﬁgegngoga there is provided a second sem conduct or
waf er pro¥ection met hod conprising overlaying a

Ci rGlitheSHEERE &1t ec 1 SRNMLELRAUGELY, W@Eeﬁrwfééhf¥e sheet
| am nat ed protective sheet, wherein the |am nated

or ﬁh@tQﬁﬁiﬂi%éﬂ“ﬁﬁbtgeﬁpﬁéSéﬁbé%'%b&shav9r9t§3§lﬂﬂﬁ La%REter
having substantially the sane size as the outer

tha@l ABRLEFg&F 2@ $8E1 SOAEHC QimabREeb f ahkk & HBCAREuctor
protective |layer |amnated on the first protective

wafleayBl amdi thaviongman outer dianmeter that is equal to

or larger than the outer dianmeter of the first

pr areeheVeahayffed P1btlh@ive sheet, the first protective
layer may have 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 may have 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
layer preferably includes a film having a stress relaxation
rate of at least 40% after 1 minute of 10% elongation, and the
second protective layer may include a film having a value of
Young's modulus x thickness of at least 5.0x10* N/m.

In accordance with a third aspect of the present

invention, there is provided a first semiconductor wafer

protection method comprising overlaying a circuit



| am nated protective sheet is overlaid on the circuit
surface via the side of the first protective |ay@epruary 2007
In the first and second protection nethods, the
protective sheet or the Iag1nated protective sheet may
have a maximum dianmeter that is |arger than the outer
di aneter of the sem conductor wafer by +0.1 to 10 mm
suxﬁgeed&ﬁ%%@ﬁ&ﬁ&\fed@%@é@%&rhogeﬁ%ef@cﬁk}%egh@é@ B ing
descri bed above. I n accordance wt fth aspect of
a lbhgepr @s@idter AMENAT {100, odther 81 hife fi0\Wrdede asémiidiaiedor
protective sheet for sem conductor wafer conprising a
waffeirr.st protective layer and a second protective |ayer,
wherein the second protective |ayer has a |arger
outler adicemgtecethbrh 27 felntharpp20070f Tthehairesenthe
first protective |ayer. Enbodi nents of the | am nated
invengiest | Veesheet Hdunvideenicendoed oreniafadugiteragalfer
descri bed above with respect to the | am nated
prﬂﬁqﬁFéePlW%tgﬁ%é¥“ﬂ%ﬁﬁéagn%NﬁEJQﬂinﬂhé PHesEft stRfest i Oh
provi des the %en1co duc or mafe tectlon
& SSPrHRPHEL alG et b ﬁ‘E‘lPﬁ"ee tﬁ&Fé?ﬂe pit®et i ve
shegttfor use %hgre(glthat eng revention, .of
er g “An

whegSEE g RS o AR RAFET RIS AgFi RaT KRBT FAn3 portit i on

pro\E’@gE‘l%‘ %a&%freha{rﬁrﬁ%r%@agelgfl% é}{] a‘s@inE thi‘é GNesd

transporte accordance aspect of

outE?edpérﬁ‘@@ﬁI off El‘{@r@énﬁrbonﬁt]@{:gr'ﬁaﬁyro‘éhgeg SedRCESS
for processing a sem conductor wafer conprising a

probePi €O NMAyies NEMDRCKG! icnditRY 21 SAMGORHUEL ©& MBler anand
appl yi ng an adhesi ve sheet to the

having an outer diameter that is egqual to or larger than the

outer diameter of the first protective layer, and the

laminated protective sheet is overlaid on the circuit surface

via the side of the first protective layer.

In the first and second protection methods, the
protective sheet or the laminated protective sheet may have a
maximum diameter that is larger than the outer diameter of the
semiconductor wafer by +0.1 to 10 mm.

Embodiments of the laminated protective sheet are as
described above.

In accordance with a fifth aspect of the present
invention, there is provided a laminated protective sheet for
semiconductor wafer comprising a first protective layer and a

second protective layer, wherein the second protective layer

has a larger outer diameter than



ground surface while protecting the sem conduct or

wafer by the aforesaid sem conductor wafer protedehb@ary 2007

nmet hod. The process for processing a sem conductor

wafer generally conpri ses.a further step to be

performed after application of the adhesive sheet,

the step conprising: cutting off an outer peripheral

portion of the adhesive sheet with a cutter in a
thatarpdethguEhritharothet &ve tlavsirs noved al ong an outer

peri pheral end surface of the protective sheet or the

| antPaoedept 8t ettihfe leRéRR teRRuEGErRg Ve SR fPscess

for ocessi ng a sem conduct Q fer as, descri bed
SeTACRRRUICEO o i EBRARES GT° ST LPENOPOHaRLEY = SaRgh tah®

th%i@%zbggegi}@e% iggpégledcther eto, and the wafer's end

€Lr. .
ruar SUI‘? ace Is prevent ed from cont act

W t : ' l.ade i..p al_,.portion
of HEDEERL DD P GAE pHRStn: bl SbaPBE PSR

sefilcRBabbt bt Wwdhat pthecvaf 8l Mclihrheedamroedcndds | Nehd the
application and cutting of the adhesive sheet can be

larfi naeducgtht ikt PESER BH QNeOEhdHE DRAMENGSaFig. 1 is
a schematic sectional view of the first protection
presfentiébnr ef atoege hg 4 owvdfee pluesedtgrimdnb ang 10 Fi g.
2 is a schematic sectional view of the second
tramspbetatbm sthenctbe ewaltoorigi ggotnd drre aenbédragmin of
the present invention, Fig. 3 is a schematic
thigkeepsnand ViransePrEe@- second protection structure
accordi ng to anot her enbodi nent of the 15 present
i NVEhEFERTIANE FiGh 2 Pixthstachess af st Rsresene

inJ%%%gg§§ gﬁgfepggcgﬁgé{g%d a process for processing a
semiconductor wafer comprising a step comprising backgrinding
a semiconductor wafer and applying an adhesive sheet to the
ground surface while protecting the seﬁiconductor wafer by the
aforesaid semiconductor wafer protection method.

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 outer peripheral end surface of the protective sheet
or the laminated protective sheet.

According to the process for processing a semiconductor
wafer as described above, a semiconductor wafer is not damaged

when an adhesive sheet is applied thereto, and the wafer's‘end
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a sem conductor wafer according to the present
invention; wherein: 1... First protective |ayey7 28ruary 2007

2... Second protective |ayer (or substrate) 3...
Pressure-sensitive adhesive g§ayer 4... Adhesive |ayer
5... Sem conductor wafer 6... Adhesive sheet 27

February 2007 9 7... Cutter 11... Protective sheet
12, 13... Laminated protective sheet A B, C..

s'8efd condu erevendfet front echitantstibat Hr eutdi PREFERRE G hen
EMBCDI MENTS OF THE | NVENTI ON  Her ei nbel ow, the present

an PueRl paribheérhe seseldbed tRe 488t eredetaly ;W th: off.
reference to the drawings. As illustrated in Fig. 1,

Tﬁéféﬁoﬂg(nﬂﬂg'ﬁybﬁgﬂfﬁﬁ & 1atl 1R a%%r ?ﬁgﬁo%gu%%maged

waf er i ncl udes sem conduct or mafer
t sheet 11 verlaid o C|r uit  surface of
d%%ge%%ﬁ\icon F@FtlaﬁePg e e %?afgw%e%m be
%Hﬁ% %Dlarger dlaneter than the outer dianeter of the
i1-conductor wafer. The protective sheet 11 is

generally conposed of a 15 substrate 2 and a
pressure-sensitive adhesive (hereinafter "PSA") |ayer
3 forned thereon. The substrate 2 nay be a
‘nul til ayer cRREEBSPEACRIPTIGH OB, THS SROWWNGS Fig. 2 or
3, second protection structures "B" and "C' for
senm gogduct 0 MakehehRELHU8e@tional view of the first
protection structure according to the present invention;
Fig. 2 is a schematic sectional view of the second
protection structure according to one embodiment of the
present invention:;
Fig. 3 is a 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:
l... First protective layer
Z2... Second protective layer (or substrate)

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

6... Adhesive sheet
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20 sem conductor wafer and a | am nated protective
sheet 12 or 13 overlaid on a circuit surface ob7%B®uary 2007
sem conductor wafer, wherein the |am nated protective
sheet includes a first protective layer 1 having
substantially the sanme size as the outer dianeter of
t he sem conduct or wafer and a second 27 February 2007
10 protective layer 2 lam nated on the first

prot éctive&dtayger 1 and having an outer dianmeter that
Is equal to (Fig. 2) or larger than (Fig. 3) the

out ery 1di.ametrercof it/he shiaest protective layer 1. The

| am nat ed protective sheet 12 or 13 is overlaid on the

5 i roui 9Ur T agR; ¥Lacbhe, Sde. oL the Lirst protective
| ayer 1. ~“The sem conductor maFer pro?SCtion

st ruct ur.es _havi .the .above constitutions enable the
vaf efs o Be- st SPBUCPRABCEREr dRteasEPEECEieR PRAPCERES
end of the wafers 5 is prevented fromdirect contact
with the cassette sidewalls. Thus, damage 10 to the

waf ers can be prevented. That is, the end portion of

t he pr ot EEEFEERERe EMBORTMENIISS OFs TEHES ANGBNIIGOpY ot ect

the wafer 5. Meanwhile, rigid protective sheet |ayers
are gemedabkyowditfHd pulkiseh® peebnbyor vStini BRI desd@sad in
In the present invention, the end portion of the

gri¥:aleectievaishpetnprokcudant 18 oHtwargd,farther than
the wafer 5 can work as a | ead for peeling.

Accogdi r;Qt i ve sheet n_be easi| eel ed
evenhgi¥§4%é?%c ﬁgég'gﬁkﬁg?d ?i Hi fggf rf‘ﬁ%@%rgﬁ%ure
waad ive shee is applied to the round surface of
L B P 2R s S B s Gin i o e 5
requi red step, the wafer 5 is securely protected and
andga pdo testdgedsh vl tiHePASEd 218508 |19 geLEBE BdSWRE &g ofathe

an outer peripheral portion of the adhesive sheet 6
sepd cepglufhop wafer, wherein the protective sheet has a larger

diameter than the outer diameter of the semiconductor wafer.

The protective sheet 11 is generally composed of a

substrate 2 and a pressure-sensitive adhesive (hereinafter
“PSA”) layer 3 formed thereon. The substrate 2 may be a

multilayered substrate.

That 1s, as shown in Fig. 2 or 3, second protection

structures “B” and “C” for semiconductor wafer include a
semiconductor wafer and a laminated protective sheet 12 or 13
overlaid on a circuit 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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manner such that a cutter is noved al ong an outer
peri pheral end surface of the protective sheeu7pdnumyzoo7

Accordingly, a cutting 27 February 2007 11 blade 7 is

not contacted with the wafer{g end surface. Thus,

damage to the wafer can be reduced during application

and cutting of the adhesive sheet. Hereinbel ow,

preferred enbodi nents of the present 5 invention wll
priveedesiord Begreirn2 dedmaira t ddwey @he ifirshoptskderive layer 1

construed that the invention is in no way limted to

ad&ﬁav@?—?%ﬂ 8BAE 5 .41 B thir 8t - prigd @ﬁué?%oﬂfﬁ%t heo A lbaroger

(Fig according to the invention escri

th'a'ﬁ @'?%@' |3 %geT@@téf BmBrt%treS‘% L%n %tégﬁg i%u]éoetb?%qje%? Wer

I ncl udes the sem con UCt or wa

sh t 11 over | the circuit surface of the
se?ng%ondmagﬁ’ ﬁﬁf@?ecﬁﬁﬁe celhrlct BEt v e SspBetLfgd on the
| ar in _outer dianmeter than the sem conductor
Clﬁéﬁgﬂc SYETafe HiF férehtes it ditel lgpanet eredietvwedm tdre 1.
protective sheet 11 and the sem conductor wafer 5 (
(out Ehedbambterdetteheva Prnt et tvet sheett Al (el taving
di anmeter of the sem conductor wafer 5)) is preferably
thienabheer anget 0fubidng crldh ran t}li@fv@femseft%r 2Rl ¥:8rhdt Gn 2
5 mm and particularly preferably 0.1 to 20 mMm The

sep €onsket Ors af ehab 1§ e
" sheet 11. When the gubst?i%gpgﬁiggegg Q%%Eiggvéké¥gnt6d

frBﬁQﬂ%retdteéontgﬁf ﬁ%b@ ﬁg%%%t Waf er%‘??gf% 3}% ggg&age

supported on the substrate

© IE i S SO possbble that t e 27 Februar 2007
o thewalers 'tan be prevente That 1s, the end portion of

the protective sheet functions as cushion to protect the wafer
5. Meanwhile, rigid protective sheet layers are generally
difficult to peel by a stripping tape. In the present
invention, the end portion of the protective sheet protrudent
outward farther than the wafer 5 can work as a lead for peeling.
Accordingly, the protective sheet can be easily peeled even
if it includes a rigid film.

Moreover, when an adhesive sheet 6 is applied to the
ground surface of the semiconductor wafer 5 after completion
of the required step, the wafer 5 is securely protected and

is not 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 peripheral

end surface of the protective sheet. Accordingly, a cutting



12 sem conductor wafer 5 is supported via the PSA
| ayer 3. The substrate 2 preferably includes a2yFefary 2007
filmto achieve sufficient protective function.
Various thin filnms are enployable as the rigid fil ns.
5 Synthetic resin filnms are preferred in view of water
resi stance, heat resistance and rigidity. The rigid
films preferably have a value of Young's nodul us x
bliRieccknes s c@indeastd 21010 WaBer @aNdPEBrface. Thus,
preferably in the range of |x105 to 1x106 NNm The
I-gied £ | I n ' hi .mto
e ar Srabl s ranel Coraoy APrajearire and
the,rigid filnms include polyolefin filns
Cugégﬁggg%pg%§bré%ﬂﬁ%§ﬁg F%F%&‘and
pol ynet hyl eEtenefiInB, pol yvinyl chloride filns,
pol yE?Hﬁ/Bﬁ@ A¥phPhEF&FEedi PHROALBENY PP Hethe| RESSeNnt
~ polyether ether ketone filnms, 15 polyethersulfone
infengd onpel 5t des cirilbed, 1n pisibesithy | éveteareephi hadtateld be
films, polybutyleneterephthalate filns, polyurethane
cofiskmsedndhpdl yami deventisn Theini godwalyi Likioey b8 the
single-layer films or lamnated filnms of the

empbaigerntioned filns. 20 O the above rigid fil ns,
preferred are those that do not cause adverse affects

suc i onl Jasielel! i:nat | e r. )
Spe2?$§6%$$§? poI;ﬁgﬁgﬁkﬁg?g?ggkghglgfégfﬂﬂnchordlng to
0 | ene.fil s, .polyet hyl enenaphthal ate fil ns and
thgo#§g%$§%0$iWﬁéia$§ %g??gﬁéﬁ%r}% drefttred. 27
Februyary_2007 13 On the upper surface of the
substatel St (e BT oy et DU ) o vi el dero tdret ai n

hi gher adhesion with the PSA | ayer
semiconductor wafer 5 and the protective sheet 11 overlaid on

the circuit surface of the semiconductor wafer, and the
protective sheet is larger in outer diameter than the
semiconductor 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
wafer 5)) is preferably in the range of 0.1 to 10 mm, more.
preferably 0.1 to 5 mm, and particularly preferably 0.1 to 2
mm.

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

2 without forming any PSA. It is also possible that the
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3, the upper surface of the substrate 2 may be corona
treated or may be overlaid with a layer such 39 Rbruary 2007
prime coat. 5 The area of the PSA |layer 3 nay be equa
to that of the substrate 2,12r may be substantially
the sane as that of the wafer applied to PSA | ayer.
The PSA | ayer 3 on the substrate 2 has a purpose of
fixing the sem conductor wafer 5 during

SHHAPRTHIATRN o favd ricc ss¥ipegtedl yiphehRSAR I ayere3 Fay
be formed froman energy radiation-curable PSA, or a
geneflale- pubpaseter @npralieeaPSh danfatdpisng rigid film to
rubber - based, acryl -based, silicone-based,

add@leyrs etlfane-ikased ot cpaliye myhcetiber - based. The
energy radi ati on-curable Pressure-sensitive 15
adhegiyesugeigial kY 160N AL Nl APLYl & Ca PFhEND Al £11ms.

ener gy radi ati on-curabl e conpo as maln co nents.

S/F Qb SIFRL sPLEERE UL O, comaUnds DoV 00

car bon: car bon oupl e bonds that can be converted into
heat he2es i ieh ePonat 999 het wdhe 5191 tfur@sprefghebly have
irradiation as disclosed in JP-A-S60-196956 and
a yPlpe SE0Y0pRd 39 mrdi il 8| jrigare 3 offhet lerwertyy. 0x10° N/m,
radi ati on-curabl e conpounds incorporated in the energy
andadbati pnefarable PneSserssensit ig gdhesives® N/m. The
Specific exanples thereof include trinethyl ol propane

ribE Haek Yhat @anfa FEPrUAIJe %%Q%hi%ﬂn@%@t?95%¢T5iﬁﬁ”to 5 mm,

triacrylate, pentaerythritol tetraacryl ate,

o EBFBERUL Y Hial, SEnOlv e e ol e

0 2okl £l L emaner aly dugvites POLEIYLEDE) ces.
fifx%gyslua(l: egs zf‘)rclﬂypropylene films and polymethylpentene films,
polyvinyl chloride films, polyethylene naphthalate films,
polyimide films, polyether ether ketone films,
polyetheréulfone films, polystyrene films,
polyethyleneterephthalate films, polybutyleneterephthalate
films, polyurethane films and polyamide films. The rigid
films may be single-layer films or laminated films of the
aforementioned films.

Of the above rigid films, preferred are those that do

not cause adverse affects such as ionic contamination on the
wafer. Specifically, polyethyleneterephthalate films,

polypropylene films, polyethylenenaphthalate films and

polyamide films are particularly preferred.
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urethane acrylates. Wth respect to the conpoundi ng
ratio of the energy radiation polynerizable coygRbAfdry 2007
to the acrylic PSA in the energy radiation-curable
PSA, it is preferred that thegsenergy 10 radiation
pol yneri zabl e conpound is used in an amount of 50 to
200 parts by weight per 100 parts by wei ght of the
acrylic PSA. Wen this condition is satisfied, the
resuldrarhePSppshesirtdas i dhhd Niddsdl-22dh8Si PR2PEA 1ayer
drastically reduces the adhesion after irradiated
it h, r agll at.i.on. C ] 1 €aSsY. el j i
e P e sr e T Ly RS BROU R BRSrE rer
~and the_ener radi at L on-cuyrabl e, PSA | ayer. The energy
3’r§%ﬁa??83¥63%é%(¥35 A£g§y§P£ﬁ5§aB% B?ﬁ%ﬁef?%ﬁ?néntreated
ener gy radi ation-cuyrabl e copol ymer having an energy
O% IAtRVESyHer F2&B @ JroieF Sich spde Bhame. cSach
energy 20 radi ation-curabl e copol yners exhibit both
t ackifhesgraad f diver §¥Ar adivatri dmawbiengapadpeot tkest of the
Details of the energy radiation-curable copolyners

subestiragreal , evermyyy adisatistantuel e thzabhte HOUPh @t & the

side chain are described in, for exanple,

wallRrAap9133946 and IRyA+H08-27239. 27 February 2007
15 The thi ckness of tge PSA | ayer 3 may vary dependi ng

on i,al, ' Ly, in_the range of .. .
about 3 1o T0UeE OB SHERTI LR hBst DubPrg sn: hixing
The protective sheet .11 ma e fornmed by applying the
eng BB S TRESt sidef e BardbiR tapbpoprdpatceseing.

thickness with use of a known applicator such as a
TheoP$A déaedr 3 maikRe i ot dirom anreslar gnrediesaper cugable
reverse coater or a die coater, followed by drying to

PSfyodica gheePSiPayress, Abneraalé vighd,cdrhier RSy

rubber-based, acryl-based, silicone-based,
polyurethéne—based or polyvinyl ether-based.

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

For example, low-molecular weight compounds having in
the molecule at least two photopolymerizable carbon-carbon
double bonds that can be converted into a three—-dimensional
network structure by light irradiation as disclosed in
JP~-A~560-196956 and JP~A-3560-223139 are widely used as the
energy radiation-curable compounds incorporated in the energy
radiation-curable Pressure-sensitive adhesives. Specific

examples thereof include trimethylolpropane triacrylate,
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| ayer 3 may be forned on a release filmand

transferred onto 10 the substrate 2. Next, the2ppewngy 2007

protection structure according to the present

invention will be explained.;sThe second protection

structure corresponds to the first protection

structure in which the substrate 2 has plural

structural layers. 15 Hereinbelow, two of the
pestimectthali todyersaot vl heesubstt @t ey2hr b1 tha refarsete,

to as the "first protective layer 1'' and the "second

di@@@&@@&&%ﬁrhﬁﬁqrméhohya%o&&b%hteﬁekgﬁgkg? | ayer 1 and
the second protective  layér 2 may be conposed of the
e T P gl T ana” 4rBher B peleroti  m
IS pgtticularly preferred that

y

.S _also possible. It
aighet rel Lo FoPBEanve  phy B SETUARER: 1 ReokoEREL aaF oglycol
.side is formed of a stress relaxation film described
dipgrglatgndabAeCdégBRArsppBERCRPVELLAgerterwacchlates and
positioned at the opposite side 27 February 2007 16
ureghehe aafgtatsstornmed of a rigid film An exanple of
the second protection structure is a protection

struel i er&spscshioswnthd ddipownd My chatt Nl ddeg,d Neergy
sem conductor wafer 5 and the |am nated protective

5 . . O _
ra8hgetod 2,81 pMEF} 8kl ON-4RSGha Crlb t gré@gflgééﬁgﬁe%? the

sem conductor wafer. The |am nated protect

A LISt rotective layer .1 havi a

n gy AP i RaRL kR HFangraragiahent Snergy

' ﬁeniconduc or wafer. and the second protective |ayer 2

TaPIAT HA P oA F T TS CPIRRAE i1 UsEFer M1 2Bna@mARYEngE 50
10 an outer diameter that is equal to the outer

Lo UhepEtsobyt iRl gt Rar BOSt BeET 9edY ajadight ofhthe acrylic

| am nat ed protective sheet is
PSA. When thils condition is satisfied, the resultant PSA sheet

has high initial adhesion and drastically reduces the adhesion
after irradiated with energy radiation. Accordingly, easy
peeling can be performed at the interface between the wafer
5> and the energy radiation-curable PSA layer.

The energy radiation-curable PSA layer may be formed from
an energy radiation—cﬁrable 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-H05-32946 and JP-A-HOB8-27230.
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overlaid on the circuit surface via the side of the
first protective layer 1. Another exanple of tdPeFebruary 2007
second protection structure is 15 a protection
structure C as shown in Fig.;53, which includes the

sem conductor wafer 5 and the | am nated protective

sheet 13 overlaid on the circuit surface of the

sem conductor wafer. The |am nated protective sheet

13 conhpriseskhbesfof stheprorethivee Bayey daP@\idinding on
substantially the sanme size as the 20 outer dianeter

tnefmbhersem conduct genwatber yand tihe sgeand BEQE@% it‘gﬁ&oo

| ayer 2 laminated on the first protective |ayer

havi ng._an -qut dianmeter that_is larger than the outer
“mdigﬂéigFegFrFﬁéyf?gg?Ep;%tEQt?be“Wayer 1. The

| am pat ed rotective sheet is qverlaid on the circuit

surf A58 TaTThel % Fauary TO0PC EPIiL fot SPRAVEpgsEhe

protective |ayer 1. The upper surface of the second
abgv gt Bek Ve thayspbotrate o dvi dedeMp IRt hetadhdsitiness with

| ayer 4 for lamnation with the first protective
uskayier Mnowrherpilisttprehett ave rayércdaand thenixXsecandr,

protective |ayer 2 may be bonded firmy to avoid

a weEpakat ferzo e MBY heysefarabliyd gfinat 8hoathe, followed
adhesives for firmy bonding the first and the second

byFHﬂhlerﬁ%it‘beph:@Mﬁﬁé ghénex21bnel-ude rupber;haseq andy . psa

acryl -based pernmanent-bonding Pressure-sensitive

[ terrb and I i de-b d
Al R T Y S St e e RE S Sl R
Ianinatinﬁ%} e first and the second protective |ayers

the sy de the above-nenti oned

Pressure-sensitive adhesives for the PSA |ayer 3. The

t hi diess tore ERECRANRE? vRC T bgkers Urumliunmrygcosgéndi hy the
pr(—*?snertzgeinvention will be explained. The second protection
structure corresponds 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 opposite side
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15 material, and is generally in the range of about 1
to 100 m and preferably about 3 to 50 pm 27 February 2007
Preferably, the adhesive layer 4 is of the sane size
(flush) as the second protectd ve layer 2. In the case
of the protection structure C, the adhesive |ayer 4
may be of the sane 20 size as the first protective
layer 1. In the protection structure B, the first
tpridtectafes liaydormkdand tshe igeeiomd 1pr.ot ecti ve | ayer 2
are of substantially the sane size. The difference in

out emndieaarbee Bet waen sbhengl aohpatedopr QE%E'tM?eSE§95
12 and the sem conductor wafer 5 27 February 2007

pﬂ& (81 Pgéﬁurgf %ﬂ?sb@%hnfﬁﬁﬂéﬁr%te%ﬁivﬁ fﬁ@ﬁ%%es the

-(o uter i anmeter of the sem condudt or mafer
refer range,_,of 0.1 to
=B ErEr R o teE 3 ARl DAl Ay frere shept 12
0.1 to 2 m 5 In the protection structure C, the
oVl dnPBt BRE| TR Fayer SV HES ofn e s enicondvatan wesesr .
cover the circuit surface of the sem conductor wafer.
Thehd aadgetefl phetsefiigengbeedr 1datenprhassbeke §ioahd
slantingly for preventing breakage and the <circuit

pretetadeei $afernbdhinsndeat herfei naegne08E0tRanlBhe outer
Therefore, it is preferred that the outer dianeter of

dikhetbir st tHr 9bREELMAuLAY e walrd S a8EURhe L n Sl %QEIC}f ive
small er than the outer dianeter of the sem conductor

e e SRR A0S T 8 Sgpenios
coq?uct fer out er neter of the 15 first
o et Ve e "B (s grlaﬁ Sheklty Bt gl aneter of the

sem conductor wafer 5)) £¥eferably in the range of
FirstiRrotemy i parlavad arl yT %r ekl A PEOS a- iyenshiealidis

optimally -1.0 to O nm
overlald on the circuit 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 substantially the same size as the
outer diameter of the semiconductor wafer and the second
protective layer 2 laminated on the first protective layer 1
and having an outer diameter thaﬁ is larger 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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On the other hand, the outer diameter of the second

protective layer 2 is slightly larger than the ZuFebfuary 2007

di ameter 20 of the sem conductor wafer 5.

Specifically, the difference7n outer dianeter between

the second protective layer 2 and the sem conductor

wafer 5 ((outer dianmeter of the second protective

| ayer 2)- (outer dianeter of the sem conductor wafer
sib)e) dfs threeffarahl prionethe vieangeeaf 1t0. 1 to +10 nm

nore preferably 27 February 2007 19 +0.1 to +5 mMm

stillmprgbgeablyrthcd &8 tee MRchM WA Woe layer 2 is
preferably +0.1 to +1.5 mm and optimally +0.1 to +1

' Ll ¢ o ! i anet |
R L R L
outer di aneter of the second

tecti | 5.1
peigelirrvdarB el o) it Bt PTGt tHET i § nd the

protective layer 1)) is preferably in the range of
sefonf PEOFEItiie hBFBTpfelavabrybepdedt dirglmic svpif

preferably +0.1 to +4 nm particularly preferably +0.1
separalipm andrapt beabepax@blyt dam2nanedl0 It is

particularly preferred that the first protective

| ayerhd ddnelsudes fostfiesd iebadaid ehefl 1M tesertbedecond
|ater, and the second protective |layer 2 includes the

praterementianad 1140 d fid madhensenisquduchi aﬁ@ﬁﬁ\tl\ﬁésed
is supported on the first 15 protective layer 1. en

pemsnghgiﬁfégg&ﬁggCﬂgssm%-eg?&s?@% ef’%gfxé dnesi v,

proper sem conduct or waf e nay be
u rted on.the first protectiye layer, 1 witho _
pof§PRrRG aRs-c paR P Pl ar et e Sru it i adhesives
sem conductor wafer 5 is supported via the
ThgFelareficsored SPRAraP LYol arwind  §rg thedtiadt srditdirepegond
preferably includes a stress
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 about 1 to 100 um,

and preferably about 3 to 50 um.

Preferably, the adhesive layer 4 is of the same size
{flush) as the second protective layer 2. In the case of the
protection structure C, the adhesive layer 4 may be‘of the. same
gsize as 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




relaxation film The stress relaxation film has
excel l ent stress relaxation properties. SpeC|fzraaﬁMnyzoo7
atensile test of the filmshows a stress rel axation
rate after 1 mnute of 10% 2% February 2007 20
el ongation of 40% or above, preferably 50% or above,
and nore preferably 60% or above. The higher the
stress relaxation rate, the nore preferable. The
( (opper dianetef ofhehstlesgdsateldapaticentivatshdat 12) - (outer
theoretically 100% and may be 99.9% 99% or 95% 5
digepesdi ag e cemdicbhdnsotheasktress) res aaticamtfliy Mn the
has excellent stress relaxation properties such that

raltx & hesoduatosipess, imordldeapalked1i myedi b eb yoRf torg
e filmis applled to the mafer 5. Accordlngly, even

pa%f@w%%lﬁ%%f% L L 2 oot e o
uItr hgrthICk ess and conse uentl .be %ones brittl

the RUDPb B St hbdt FdarbdttiT e Hodmdaver

of very small residual stress in the |am nated
1 PaptaetdiRe shidt B9 tathh6pe. CPRen Fhekréssudf sneface of
stress relaxation filmis preferably 15 in the range
thefse30 aad0® mpwrfeaor e Prekegebby &k tser800npmctoandafer
particularly preferably 80 to 500 pm The stress

has$ eb@xat goduid | M st ol pardsh aatardytindgridethkare 1:000 the
as it is aresin filmsatisfying the above properties.

ciR881 NSs gapabl & Of r5ald ST A191d hen AboVE I PRG£S, . and

reS|ns 20 containing appropriate additives so as to

TheazC LS Igﬁe%%%%e&kgé ﬂga%cgggd8¥€$£ %1}@%@%& (rf%%ﬁgflrst
prcgteesétnl‘a% fagéll‘ nf 15 ec;[ua?r goplo%Stslch:_gh%Ty smaller than the
outer diameter of the semiconductor wafer 5. Specifically,
the difference in outer diameter between the first protective
layer 1 and the semiconductor wafer 5 {{outer 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 -1.9 to 0 mm.

On the other hand, the outer diameter of the second
protective layer 2 is slightly larger than the outer diameter
of the semiconductor wafer 5. Specifically, the difference
in outer diameter between the second protective layer 2 and
the semiconductor wafer 5 ((outer diameter of the second

protective layer 2} - (outer diameter of the semiconductor wafer

5)) is preferably in the range of +0.1 to +10 mm, more preferably
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The hardeni ng resins include photocurable resins and

27 February 2007 21 thernosetting resins. The 27 February 2007

phot ocurabl e resins are preferably enployed. As the

phot ocurabl e resins, resin de@mpositions based on

phot opol yneri zabl e uret hane acryl ate oligoners are

preferably 5 used. The urethane acrylate oligoners

suited for use in the present invention preferably
+Or.dnge irh mol e8ULal wetHdralhlym 0 1D0D t+o2 5000@ardndularly

nore preferably from 2000 to 30000. The urethane
preCeyhbatle obi.gomer simaynie Ha8dopkNghY1Qr +DN1 to +1 mm.

conbi nation of two or nore kinds. 10 The use of the

ur et ﬂ@@@r@ﬁ?ﬁ?h?ﬁ erRt | GONEL r 3l ane O 8 TBSMtS H Between

difficult filmproduction. Therefore, the oligonmer 1s
e ' i4t.h h I |.e..monaoner
e PR RS Y e TR Bl B g 2aver

red to,give, a fil The phot opal yneri zabl e noner
1 R 4EREe s S liiTopB) el A GRE TS e 2 (suter
.molecule. In the invention, acryl ester conpounds
dipmgtrg alrefat F¥ery BRigFtgioddysudh Jads sekdenybly in
(et h)acrylate, dicyclopentenyl (neth)acrylate and
thpheagtaydf oy pt opy| + et myl, ate rar @repaemtabtdy a0l.4 to +6 mm,
preferred. 20 The phot opol yneri zabl e nononer is
stpleferabdyanbed-0 /1 an +anmuNtp0ft 51 000 ppafesaby v +0.1
wei ght, nore preferably 10 to 500 parts by weight,

toand RAlthcdl 3t YnRIefer@bl yr 303 qR00 parts by wei ght
per 100 parts by weight of the urethane acryl ate

0'iQﬁF%E;p%?tﬁ%%ﬁ%%ﬁ¥-599¥er§§d that the first protective

layer 1 includes a stress relaxation f£film described later, and
the second protective layer 2 includes the aforementioned
rigid film.

The semiconductor wafer 5 is supported on the First
protective layer 1. When the first protective layer 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 abovementioned PSA 3.

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

The stress relaxafion film has excellent stress
relaxation properties. Specifically, a tensile test of the

film shows a stress relaxation rate after 1 minute of 10%
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When the stress relaxation filmis formed fromthe

phot ocurabl e resin, the resin may be m xed w t h2BFebruary 2007

photopolyner|zat|on initiator for reduction of

pol ynmerization «curing tinme 4y irradiation and dose. 5

The amount of the photopolynerization initiator is

preferably in the range of 0.05 to 15 parts by wei ght,

nore preferably 0.1 to 10 parts by wei ght, and
elparddtivirapfy4 0 preef eitabley Brbféoablpasts Juy aneiveht 2R€more

100 parts by weight of all the resins conbined. 10 An

pEFRIeRY1AE 62 CRNdb ARt | omﬂ@ul@@e]?%%%@eéé %@1‘5%&983 rate,

conbi nations of the oligoners and the nononers so

ciffuBLE BT r e o R B L3NS RPN 9%8333%99&%%

properti & resins

s, _includin Qrgani.c 15 fil Iers such as
rd5 & uﬁ@&f‘%ﬁﬁﬁilygﬁ 0034 2R RREbenBOaP? 1 DlPepg 959
such as iron and | ead, and col orants such as pignents
d%ﬁ%?d&ﬁésonTSOBﬁéE&@@Sthe stress relaxation film the
liquid resin (uncured resin, solution of the resin,
etc.Fhﬁaytb%S@aselBﬁatzcnafshulma$héxkab$enbvetrass
casting filmand be produced into a film (by curing or

redmyandpnt hropghtpeedetiehntned oBaNsesifghlowedeby is
removal of the casting film This process will not

at%@ﬁ%@tbﬁelﬂﬁﬁédfhﬁé’lf%&otﬂégfhﬁﬁ gggﬂ A0t & '141{3 wafer

formation and rarely results in fish _
s FULLOSSIRLL ! R W O35 A1 ERULALY, 2007, B3 PShLLS e
ein nerally, within 2% Clher processes
o PGP b Rt ng L he GF r bethFei Bt e ied 18 GFound o an
ultrathin thickness and consequently becomes brittle, the
wafer can be supported without curvature because of very small
residual stress in the laminated protective sheet as a whole.

The thickness of the stress relaxation filmis preferably
in the range of 30 to 1000 um, more preferably 50 to 800 um,
and particularly preferably 80 to 500 pm.

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
containing 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
resin.

The hardening resins include photocurable resins and
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filne include extrusion with use of a T-die or an

inflation, 5 and cal endering. To achi eve higheQ7deumy2007

adhesion with the PSA | ayer 3, the upper surface of

the first protective |ayer 12imay be corona treated or

may be overlaid with a layer such as a priner coat.

The PSA layer 3 is as described with respect to the

first protection 10 structure A The sem conduct or
theafigrsgirtotnect ¢ oinst r Mitaipbstaccoadlagedims heepresitably

invention are suitably adopted to storage,
englansbrtati on and processing of ultrathin

sem conductor wafers. Particularly, the protection

SUrUGLUERS R Jisehil elpek ﬁs§hﬁxﬂﬁpEgﬁébgﬂFggn%hSasajon
circuit surface during backgrinding -t warer to an
[t rathi .hi.ckness,..and for storage and

P Rae PRt awals PREHT A har o R e g Preferably
sem conductor. wafer is subjected to a backgrinding

Usgfep GRE YT HATH ettt siligergre Auitad preteet i the
sheet 20 11 is applied to the circuit surface of the

PresmncoABUERECRalPBF L ST ARdY baeker | idineg 61 lger fwsrirgdd: yom
a conventional nethod. When a sem conductor wafer is

109dbjrec56000p andaokye i mdé Agralst epfiisi MPEhec Prad@Td j ovhe
structure B or C, the lamnated protective sheet 12

ur@théﬁeiacﬂpmhtédolﬂgbﬁ§r§UﬁﬁgcﬁeOﬁsé@es B &¥ in
February 2007 24 5 via the PSA | ayer 3. The surface

co%BihQ%iBﬁfSE_@w&?oprﬁgfgegi &%th a circuit pattern.

he application is perforne y use of a |am nator
Soeck AL PIUELSL AN BELYL0 M B BULA S
refBler o afbeife Pt ERdnidinduat it an heeararar diq oliconer
~usual PSA sheets as
1s generally diluted with a photopolymerizable monomer, and
the mixture is formed into a coating film and cured to give
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 isobornyl (meth)acrylate, dicyclopentenyl
{(meth)acrylate and phenylhydroxypropyl acrylate are
particularly preferred.

The photopolymerizable monomer is preferably used in an
amount of 5 to 900 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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residual stress. In the invention, the use of the

stress relaxation filmas the first protectiveldmparary 2007

1 provides stress relaxation so that the interna
stress can be reduced. The %28 rigid filnms are |ess
susceptible to tension fromapplication and suffer
little residual internal stress. Wen the | am nated
protective sheet is enployed, the fjrs rotective
oy eTHan ey bRC AT | BRLEERE HoP of £ E 15 atf PBce TR ( Hee
waf er 5 and the second protective |layer 2 may be
rhappriedbls resife BRposedisupfrckeohlyhe Fitkta
protective layer 1. It is also possible that the
photostlpmetreéctivenlianen aktcanfiot hedusdedond ppollgntirveation
| ayer 2 are previously |am nated and the resultant
cutafiynated BrOLeckiver sheeindsaoyerlaid on the circuit
surface of the wafer 5 via the side of the first 20

protegl i ¥eohayess lend %H%ﬂﬁm%oﬁ %j_fej{a%or i

protective layer 1 and the™ secon ective |ayer
uppl i.ed as | am nat S t recut int
pr%feﬁ% %?n?ﬁe%h%i%%¥%%fﬁgg§ qu§hggf'§§%§sgﬁngﬁ%ggt' more
Ianina%ed sheet and be cut into predeterm ned size
PTafeEfP2y Rebr bar §¥ 2007CS 23 appl ¥l t34 RATERF S+ & 1Y n
the preferred enbodi nent of the protection structure
preferdlelyi Psb e o1 dettibire Dvayerd ghti persdppl pagtasbanveight
uncut sheet, is applied to the wafer 5, and is cut
ofwlh Bheutéeinknidmbialeahg t he edge of the wafer 5; 5
subsequently, the second protective layer 2 is

suppli e@paspa i atbeesmpi et ot Mg PEegdetrtiNedonl ¢8rious
and is lam nated on the first protective layer 1 so

codSidPr Pbh I A Age %%ﬁ(g_%_ﬁl%rgf ad D& reef &f omer £8¢ 10 %oﬁ?ﬁé@%gce

protective layer 2. us, the protection “struct

thef: %aﬁ%@lfr%y‘ dygél%s V@pea{blaec Eoyd ds! ancqj_sF £ yitnrg_:fe &{eesaef%tres aid
properties.

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 film and be produced into a
film (by curing or drying) through predetermined means,
followed by removal of the casting f£film. This process will
notcausetheresintoundergohighstressduringfilmformafion

and rarely results in fish eyes. Furthermore, the process
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10 invention can be fabricated with high precision.
Wil e the sem conductor wafer is protected w th27 Rebruary 2007
protection structure as described above, the back
surface of the wafer is groggnd with a grinder or the
like until a predeterm ned thickness is reached,
optionally foll owed by 15 chem cal polishing by
etching or the like. The wafer nmay be ground to a

pethi ckrieissh af,: foammiexaopl & 1m 30 icknk3E , pri tAs e saichedss
above, the usual PSA sheets suffer residual stress as

acBub88Yl be PhgageHBukat yopiphihepgion at the tine of
appllcatlon and the ultrathin wafers are often caused

20 t (%E?E.Q@s' By gggf@cﬂlci Use o régf fé]taﬁgatstlon

relaxatlo F ovi d stress rel axat1on so
he in al stress be red cordi ngl, t he
1 18 e 19 5B VRl BRGTeUsh OF TS gf i o 23 LhE1atSon,
ultrathin thickness. After conpletion of the grinding
andt epleRdgEsedi bed above, 27 February 2007 26 the
wafers 5 are stored in a wafer cassette and
t r ansperhégvetlol ghmr adkessorpiity hioe ASfel aped Aurhhe upper
di anmeter of the protective sheet 11 or the | am nated

supratecif teesheettlRrotedSive islhieghtll May|dd gerohRadreated
that of the wafer 5, the sem conductor wafer 5

or PROY 864 | Ofe BT & UG €0 SI arBkd Rddie Mafen, Gasselb@tcanTthe
prevent the edge of the mafers 5 fron1§1rect cont act

[ | £y di .
Pl tIg eV Lol 11, BRRREL o BB EngorPon

end. portjon of the protectlve sheet functions as
St%ﬁ%ﬂﬁ%% o protect the wafer S. 10 After

transportation and storage, the seniconductor wafer

i s sl é@?‘é&opéuét@ifd”{arf@rsPé%tePFiL@‘f’l gt udtergiscipeerding

step, the adhesive sheet 6 is often applied to the
to gtmr};drwm@c'gnvention are sultably 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 warfer to an ultrathin thickness, and for storage and
transportation o.f 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 circuilt surface of the semiconductor wafer
5 and backgrinding is performed by a conventional methed.

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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(back surface of the circuit surface) of the wafer for
various purposes such as formation of a di e- baydicBfhary 2007
adhesi ve layer. 15 After the adhesive sheet 6 is
applied, the protective sheet4 or the | am nated
protective sheet is renoved to transfer the wafer to
t he adhesi ve sheet 6. The adhesi ve sheet used herein
may be selected without Ilimtation from adhesive
5 %éet%e K20 hgYelad i ouk g gHetireRsoL it wéifey 5 is provided
di e- bondi ng sheets and 20 sem conductor processing
widdhestvecehieais tafen tIhe adhésiueishees Behfsrmed by use
functions as a dicing tape (no functions. for fixing
oft he lwafientor pbekiingiupdt Ferchips) manﬁbﬁc@ﬁb@ﬁ%vﬁhile
sheet 6 having substantially the sane si ze as t

AAher akSsARPLT eEnk9ohhg
2 tapg |as 37 Febr ugryozoo?m@%%%g%?u e to t%e g%(%%)és%d

=rBiraEeel 1 MhANTREA Ny 3G FRdLiheur §F SRedieron ot
[ ubst ant i t he sa size as the waf er may be
20 otlRel By ghed GESI JORUELI RGCE e RBRR | HED. Fhe-oF o=

before 5 application to the vvafer Most frequently,
refodgder sStypes - adhesive Snexitigon n thive Usr mbfthmairess

tape is applied to the wafer and is cut along the
redaketiperfiipmery tofe fhestharettecWWien tdiessenaondiet etress

wafer is protected with the protection structure of

rellBRapiesess tiventhOnntdenBfiSr&d Sanl®SaedRle. The
protected and is not damaged even during application

rl@idtﬂEMQQQE%'Y@s%hgggc@e%?biergﬁﬂyﬂgﬁﬁyE&@ﬁ@rg%lgggtion

Sem conduct or waf er urthernore, as i1l ust

anE' guff%r_f\lntgtué efegféﬁgfe{ﬂeﬁgrtl n of t he adhesive

a manner SUC Shalt a cutter is

the outer 15 peri heral end surface of the
pr oﬁﬂ'b tt@é“lmaﬁﬁﬂ ]%CBC ve sheet is employed, the

first protective layer 1 may be applied to the circuit surface
of the wafer 5 and the second protective layer 2 may be applied
te the exposed surface of the first protective layer 1. It
is alsc possible that the first protective layer 1 and the
second protective layer 2 are previously laminated 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 the latter case, the first protective layer 1 and the
second protective layer 2 may be supplied as a laminated sheet
precut into predetermined size, or may be supplied as ﬁncut

laminated sheet and be cut into predetermined size after
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cutting blade 7 is not contacted with the wafer's end
surface. Accordingly, damage to the wafer can BEFebruary 2007
reduced during application and cutting of the

adhesi ve sheet. Subsequentlf?Sthe protective sheet or

the lam nated 20 protective sheet is renoved, and

thereby the wafer is transferred to the adhesive

sheet, 6. ereafter_ copventional . steps such as
agﬁaﬁeﬁb%grgﬁﬁeWPg?ﬁeg‘toP rg%%c%r%ﬁﬁﬁﬁﬁﬁkﬁﬁ§9éhment of the
devi ces. Wen the adhesive |ayer 4 is conposed of a
PoOSRFAPRe SEFUEEREGaly 5667 T128TagRespGELivet lpger 1 is
preferabl e that the adhesive sheet 6 is applied to
supipe Lwalf @f' a urounghsertt ate appll idd touttbe pefepher and is
portion of the adhesive sheet is cut off; thereafter,
cutheisecandutpeot &atiifeeallayer t3ei sdgenvyedhandafpri ok
to the dicing, the 5 first protective layer 1 is
subgeRvea thomhbeswad el ufans ve SaRa-abe; L eV NG as a
steps for the second protective |layer 2 and the first
shBLR BELENE | AUSTo RN, S AANIGL AN RE 11 U6 BLLR5, the
to the wafer as conpared to colrlective T eleass of the
first and the.second protective layers 1 and 2. 10
ELRPEAT TR I TSL TARA | AE Seconti oL BETVE 15y BFsthe Hader
2 are both renoved and thereby the wafer is
> frgnsPer peEchd Phetearevaglaype, 2t ndhwgferths ructarsypn
a conventional nmethod into sem conductor chips, which
stapetnuauf dotuset icenousévircwndact arcaevingsdyha present
conventional process. 15 The | am nated protective

insheet ofiocas et cHaduttoredaleth RCEOrshagi ¢ oot he
present invention is the |lam nated protective sheet

13 ugieth & neHdes ikt Qe @b St died uries Grokhatt dd wilthe the

| am nat ed protective sheet 13 for
protection structure as described above, the back surface of
the wafer is ground with 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 to 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 the internal stress
can be reduced. Accordingly, the wafer will not be warped even

if ground to an ultrathin thickness.

After completion of the grinding step as described above,
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senm conductor wafer is a lamnate of the first and the

second 20 protective layers 1 and 2 in which t3¥eéFebruary 2007

second protective layer 2 is larger in outer dianeter

than the first protective |ager 1. Preferred

enbodi nents of the |am nated protective sheet for

sem conductor wafer are the sane as described for the

27 February 2007 29 aforenentioned seni conduct or
theafefepEobeet f optetedicituree$ia L4 NDUSTERItAle AREL ECABERIOTEY ed

The sem conduct or wafer protection structures and 5
tondtdhodst sineb t heihaw tiat edxpmatredi avet shegttfoprusective

therein enable prevention of damage to a wafer during
sh@btndi Be Bng 1akrianspardadd & WhesHa valsr15S gEouRd 1y

to an ultrathin thickness and transported. According

LabQelNEnBLOCASE PN LRE AFLRSL NG, arAEMLEQNAUCh Rl A dya 2o

er as descri bed above, a semcondictor wafér is no
damaged en_an adhesi ve, sheet is applied thereto,

or§feRen arere QAT S ERALR B atsdaneetr rro ariont suent
with a cutting blade when an outer peripheral portion

thgeqfechdis MPdesReef TPE G e Gk fCOntRdr 6t b dhet edewalls
probability that the wafer will be damaged 15 during

of aplpé | cassehtand Aogoridiaggdly  t dreadizdsirveashbet tramsperted
reduced. EXAMPLES Hereinbel ow, the present invention

withbht béadeser i brthadlly, 20egreat efordeioai lo by hEXprpkes.tive
However, it should be construed that the invention is

sh&@t it eené hes ehdshithe tad s tdEansRonAtd,omn |

ability" and "adhesive sheet applying ability" were

evald@gted by 1he felhads a‘fll%isgﬂoqeadge, the semiconductor

wafer is subjected to a dicing step. Prior to the dicing step,
the adhesive sheet 6 is often applied to the ground surface
{(back surface of the circuit surface} of the wafer for various
purposes 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 {no functions for fixing the wafer or picking up the chips),

' the adhesive sheet 6 having substantially the same size as the

wafer is applied to the wafer; thereafter a dicing tape is
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bel ow. 27 February 2007 30 (Wafer transportation

ability) In Exanpl es and Conparative Exanples, 27 February2007
respective semniconductor wafer protection structures

were produced. Then, the sél’i con wafers were ground

to thickness of 50 mby 5 neans of a wafer grinder

(grinder DFG series manufactured by DI SCO

The fer protectjon ructure re
2DBRGR Sod il h S VPO tBags Bt baRaAd S L F (e Spd the
waf er carrier exchanger (Adwi I | RAD- CXV manuf act ur ed
Lapynef RTEC SCORPORAT BN) thasgisdquestey, t Hee ighesive sheet
cassette case was nanual ly transported 10 and
6 hasiafgl edbshtotaatagsehe esdoeseint asdiibengafapenay be
mounter (Adw || RAD- 2500 series manufactured by

predMNEES KORPERATILEY). culem§-imne kne280im) wad erisawWBEEore
processed in each Exanple or Corrpar ative Exanple, and

apBYakyat bpnt¥asy pefh pEed st Mt e Hywer ofcne
cracked wafer edges or damaged vva ers 15 (AdheS| ve

adEXS%FZS Ly ng %f'th' et ¥ b, t%? LVeo the

respective sem con uc or tect i on
ructares wer e ﬁrodu Then, the sili cgn waf er
Fe®9 obfdto THPRRNERS VHEBo M bIPLFERNT ofhiS Wi -
grinder (grinder DFG series manufactured by 20 DI SCO
CORPEIRAT | SO RIHBNI bR Sfdar (Imdwnatadiesbriiddh the
manuf act ured by LI NTEC CORPCRATI ON) was | am nated on
probectgrowidsunfrace fofhe perassindr inkrehe ipnoet got Wager 5 is
anot her surface wth the protective sheet, using
sebafd Datoo tAdwWdd aRADX350@ dsesles dvandadhr @b bycation

LI NTEC CORPCRATI ON). The | am nation 27 February 2007
of3he adhesive sheet 6 to the ground surface of the
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
appiication and cutting of the adhesive sheet.

Subsequently, the protective sheet or the laminated
protective sheet is removed, and.thereby the wafer is
transferred to the adhesive sheet 6. 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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of the adhesive sheet was perforned under heating at
about 150C to increase adhesion of the adhesi\»7 Rbeaty 2007
to the wafer's ground surface. Thereafter, the
adhesi ve sheet was cut into 4 predeternined size by
nmoving a knife along the wafer 5 configuration. Ten
8-inch (200 nm mafers wer e processed in each Exanple

t|ve n val uati on mas perfor
st R R b SR P S SERE
during _|lam nation of the adhesrve sheet. 10 Exanple 1
tq f)‘lesrel‘é%l’s T 8raxadi swrfarmae Pag rstey nerghheshlarprtion
uret hane acrylate oligomer having a wei ght-average
o fholhec Wddve suwieg st eeft 560 Gutmedlf; achered £ &%, by hHARAKAWAJ
CHEM CAL | NDUSTRIES, LTD.), 25 parts by weight of :
picolearivg lageyl at s 2Bmpaetisahy, Wekoht ©f the dlClng, the
phenyl hydr oxypropyl acrylate, 2.0 parts by wei ght "of

f % ANQkoRabyABE 2alkon] KO FEALPLY (
Jrranu actured by CPBA SPECIA%%%’é%}ﬁgﬁigA ﬁg%%%)%?rface-

Lgh (gtégg] |.o nine nment
g get er 1o giv 2?60§¥§b*%“%é% OCS 6SFT aﬁerggaﬂd
terial forn1 stress relaxatron film The
HAeET SEBEﬁB@F%F Y QA £ SR4C PR ot bdprg stress
polyeth Ieneterephthalate (PET) film (product of Toray
tq hlgsvries, as necPa i@ khessel 3gtive ineleadd ckhdde dfirst
110 pm 27 February 2007 32 by the fountain die
angethedseThug, paotestnveolpysisi bnath@yer was for ned.
I medi ately after the application, the same PET film
vwas hatenated fdrdthendeshs O8RS drdbdByes .1 And-d heang
2 are both removed and thereby the wafer is transferred to the
dicing tape, the wafer is diced by a conventional method into
semiconductor chips, which are manufactured into
semiconductor devices by a conventional process.

The laminated protective sheet for semiconductor wafer
according to the present invention is the laminated protective
sheet 13 used in the preotection 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 oulter 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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| am nate was UV irradi ated at a dose of 250 ml/cnP

wWth use 5 of a high-pressure nercury |anp (1602mmaﬁumy2007

~height: 10 cnm) thereby to crosslink and cure the
resin conposition |ayer. The2gPET filns,on the both
surfaces were renoved. Thus, a stress rel axation film
was obt ai ned which had a thickness of 110 pm a
stress relaxation rate of 87% and a Young's nodul us
afgfraner8xil@sed IemHaor(@)ctRreseifa: Sansidd Mo mthesiMeires
for sticking to wafer's ~circuit surface An energy
radi ati on-curabl e copol yner having an energy
radi ati on pol ynerizable group at a side chain was

conmpounded 15 w ﬂ%ﬂ%fiﬁﬁﬁfgﬂéﬂl a curing
agent (addition proé§r tol uyl ene dﬁgsocyanate and

tri Io pr.aopane) and arts by .weight a
pho?g%%Yyn@%F?ggugﬁoanFgggoPIPFﬁﬁﬁéﬂﬁEsE§HCtures and
meg%hufactured by. Cl BA SPECI ALTY CHEM CALS) to prepare a

S'TﬁéldaEB% herayeraaratrehivar it el copoluarerttamtin
been obtai ned 20 by reaction of 100 parts by wei ght of
engbdgprpventirat ofodemeged took 88 fpar terbygweirghtiief and

n-butyl acrylate and 15 parts by weight of
trankpdrdeyevhyvhaar yhat eagad hadgacweighb- aMenageathin
nmol ecul ar wei ght of about 650000, with 16 parts by

thwekgbtsoknaethaskpybeykgxyet hyl isocyanate. The
t hus- obt ai ned PSA was 27 February 2007 33 applied to

aP ( 7. nufactured b
LI I\WE%%ESCJ&%%C%A# %qub Itﬁﬁlf negfg)%l%gg élSsjrﬁ“-q\ﬁr ™ ry5§8ngflc50r
I r so as to,achieve a dry thickness of
waﬁ% 3 PP B oIy P RN P aL R T ARE AT e danaged
| ayer S transferred to the 5 stress relaxation film
wh Péﬁhr" eFﬁVFﬁheﬁﬁrés 3Ppi i8¢ tharateot pnd thyermfeniasend

pr epar ed.
surface is prevented from contact with a cutting blade when

an outer peripheral portion of the adhesive sheet is 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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(3) Second protective layer An acrylic
per manent - bondi ng type PSA (PK manufactured by2TFébi&&y 2007

CORPCRATI ON) was applied to a PET rel ease film (SP-PET
10 3801 manufactured by LI NTEC CORPORATI ON, thickness:
38 n) so as to achieve a dry thickness of 20 pm

foll owed by drying. The resultant adhesive |ayer was

transferred to a rigid PET film (product of Toray

(Wamlistid 8 pd tGtidmizeknesss) 125 m  Young' s nodul us:
4.9x109 Pa, val ue of thlckness X Young's 15 nodul us:

6.1 5 t |
o7 cparot U1 ConTouP b FoR o7 o ERCHRLBA- pf GPBECEIEe

SeCO prot Ctl\(e | ayver was preCUt into a
s B P L e e B e s b ptaesh

the first 20 protectlve | ayer was peel ed, and the
Theny sEnpr ot bEEPW evd fpyer wewasyramidat ed-Itia Mrkes sTbifr B0 pum by
surface of a silicon wafer (200 mmin dianmeter, 750
meppm PR @ Hiakeese)indea f beioxposPEGPSAr ibé Marnis® afuted by
tape lam nator (Adw || RAD 3500/ nml2 manufactured by

DIECNHHRREHEKIUMNChWh@W%ﬁdﬂﬁko@é@t@@hk%&dd%ﬂ%éé%@r&%%en
along r 27 February 2007 34 the contour of the

T
st8kkHCON Mafigfer Thes SAitdd NG WaS, § outéﬁﬁ% reIaF% arrier

tilting a cutter at an angle of
t u C flrst .
exEREnYEE A Jhlsl et e i g@efﬁ#fﬁ'fqep%%omom.
er 5 beca 199.9 nn1 Thereafter, the
sl SREEh L 1S i RASFIFSE (it BeEImAbIAIdyr -ARSDOT ted

lLam nated with the second protective layer via the
anpIFReted i centepsar Fgniense Thus dizisenteprductoter

waf er
(Adwill RAD-2500 series manufactured by LINTEC CORPORATION) .

Ten8—inch(200mm)waferswereprocessaﬂineachExample
or Comparative 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 ground to thickness of 50 um by
means of a wafer grinder {(grinder DFG series manufactured by
DISCO CORPORATION). BAn adhesive sheet (Adwill LP series
manufactured by LINTEC CORPORATION) was laminated on the
ground surface of the wafef_while protecting another surface
with the protective sheet, using laminator Adwill RAD-3500

series (manufactured by LINTEC CORPCRATION) . The laminatioﬁ
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protection structure was fabricated. 10 Exanple 2 The

first and the second protective | ayers produced2? Rebruary 2007

Example 1 (1) to (3) were cut into circular forms
199.5 mMmmand 201 mmin di angter respectively. The

rel ease filmon the 15 second protective |ayer was
peel ed, and the second protective |ayer was | am nated
to the stress relaxation filmof the first protective

I j i nter alignnent. o
R e S Bttt iR e R R o 1507
Ly, _.the 1.nat ed .prot.ective sheet .wa
e e epi b i PP S SRRt 8 ST Peahtuargound
via the PSA |ayer of the first protective |ayer with
SUESfCEr al PORRBREST ThERS 208%FH EontiRT brvahaFel 1nto a
protection structure was fabricated. Exanples 3-5 27
Preggtgarynedo?izgsbyhaotiingt aakdifheasengntdhpr saéeti ve
| ayers produced in Exanple 1 (1) to (3) were
cohdngnabédonn a manner such that the release filmon
the second protective |ayer was peeled and the second

pr ot eeh isve. lcay €2 0 vagn )| RaT 88 6@ rbOp £ $EL€9% each Example
relaxation 5 filmof the first protective |ayer, via

ort B8mPXPAsede PRAanfRE, 533”&&9%%%# .nﬁéggggﬁﬁéfﬁéévgy

sheet was precut Tnto a circul: orm .
cofhEERb G ARAR AT Yo ThES P Toro T aetoreg Siring
e EEPR Vet | Byrd0Sai th Berer al i gnment. Thus, a

sem conduct or wafer protection structure was

fabricated (Exanple 3). Sem conductor wafer

protection structures 205 mm and 208 mmin di aneter of
Extihele 1
(1} Stress relaxation film

50 Parts by weight of an urethane acrylate ocligomer
having a weight-average molecular 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 SPECIALTY
CHEMICALS) and 0.2 part by weight of phthalocyanine pigment
were mixed together to give a photocurable resin composition
as a material for forming a stress relaxation film.

The resin composition thus obtained was applied over a

polyethyleneterephthalate (PET) film (product of Toray

Industries, Inc., thickness: 38 um), in a thickness of 110 um
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| am nat ed protective sheet were produced in a simlar
manner in Exanples 4 and 5 respectively. 15 BExzrjdbasry 2007
6-7 The first and the second protective | ayers
produced in Exanple 1 (1) tge,(3) were lam nated in a
manner such that the release filmon the second
protective | ayer was peel ed and the 20 second
protective |ayer was |lam nated to the stress

by eltaxdbivamaibi Hineofethedf i retudr ot eekiwechA¥EL  tYiA
the exposed PSA. The resultant Ianinétea p?otéct%velayer

wshelrnees | amhpat edet9 éf‘@?% ;Egé %{pps_Llircfa%?Lr%g?f t8e same PET

silicon wafer via the PSA the

I Gl iwve . r.wth.center. alignnent. Thereafter,
EPESE PR 0ty i K et B Gilet [ ehoehd the
]_masaégg such_that the outer dianeter across thg

FePeT 8PS HY waférf1pécane t2619rie FRuSS0amd/ e’ with use

sem conduct or wafer protection structure was
o ghiiichr&F e sERYEPEE cEr Y. lmpEXAmPl &/%m, aheight: 10 cm)

sem conduct or wafer protection 5 structure having a

theaeoyat e d rpsetléokiarel sheettlti ageiRicodpoo2@8 i AMMASr . The
produced in a simlar manner. Exanple 8 The PSA

pEaNl. opedon nt X e sHrdackes walR! Fefoteqa PRl <1
rel ease film (SP-PET 3801 manuf act ur ed by Eﬁﬁ?ﬁb%'Stress

R CkRoRs Or™ 0o R Mo ABHC By 0 i kLo FRESPeSE Winun,

t hi ckness
adhesi s.trapsferred tqQ a rigid PET film

S P R L o8 AL BY L Y £ Bty s o35 510°
Young's nodul us: 4.9x109 Pa, value 15 of thickness x

Payoung' s nodul us: 6.1x105 N'm). Thus, a protective

sheet was prepared. Thereafter, the protective
(2) Pressure-sensitive adhesive for sticking to wafer’s

circult 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
manufactured by CIBA SPECIALTY CHEMICALS) to brepare a PSA.
The above energy radiation—curable copolymer had been obtained
by reaction of 100 parts by weight of a copolymer that consisted
of 85 parts by weight of n-butyl acrylate and 15 parts by weight
of 2-hydroxyethyl acrylate and had a weight-average molecular
weight of about 650000, with 16 parts by weight of

methacryloyloxyethyl lsocyanate. Thé thus-obtained PSA was
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sheet was precut into a circular form 205 M in
diameter. Subsequently, the protective sheet WeBFebruary 2007
| am nated to the mrror surface of a silicon wafer
with center alignnent. Thus, 20 sem conduct or wafer
protection structure was fabricated. Exanple 9 The
PSA enpl oyed in Exanple 1 (2) was applied to a PET
rel ease film (SP-PET 3801 manufactured by LINTEC

aﬁ@ﬂﬂgaVEH<3WPE&7I%QQ%%@rfiagpnSFK@E%hﬁ%ﬁqeﬁ%P8§ESQ%§%% by

as to achieve a dry thickness of 20 m fo

i | t.ant .adhesi | ayer, S transferred
e o RV Pt SBr b rds ™ et Pokol | ni e
Inc., thickness: 125 m Young's nodul us: 4.9x109 Pa,
COFarGeSs of thitkheys z Yourld sckrrin of: 18w 0B Nayed by
Thus, a protective sheet was prepared. Thereafter,
dryRadpr of Beti ! iede e dies Ivanilagesdwes timnafermed to the
surface of a silicon wafer wth center alignnent.
stgghseqedntbyionhéipmopeephvedsheet 1nwas Ty, such #dat
the outer dianeter across the center of the wafer 10

prbeecamev20%agsr Thuss prspareanductor wafer protection
structure was fabricated. Conparative Exanple 1 The

(35 ekeasadf Lbh-Bren-ihe segopd protective layer produced
15 in Exanple 1 ( was peel ed, and the second

3)
For sebd gy i B fRat AERRR R, biet (oA (PR enuacturea
o RS LRI e () 5 £ Bl 105 o
repared. Subsequently, the | am nated protective sheet
38&b§ﬂwﬁ@ﬁmdebytwmfe’: HORESRASUIONac eh b ke ss | i xOMm) so
wafer with use of a tape |am nator, and was cut al ong
astthe auntow ofddhehdickness of 20 um, followed by drying.
The resultant adhesive layer was transferred to a rigid PET
film {product of Toray Industries, Inc., thickness: 125 L,
Young’s modulus: 4.9x10° Pa, value of thickness x Young’s
modu;us: 6.1x10° N/m). Thus, a second protective layer was
prepared.
{4) Configuration of laminated protective sheet
The second protective layer was precut into a circular
form 201 mm in diameter. The release film on the first
protective layer was peeled, and the first 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 cf a tape laminator (Adwill RAD 3500/ml2 manufactured by

LINTEC CORPORATION) . The first protective layer was cut along
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waf er. Thus, a sem conductor wafer protection

structure was fabricated. The dianeter of the 27February 2007
upper nost substrate surface of the protective sheet

was 199.8 nm 27 February 20y 38 Conparative Exanple

2 The first protective |ayer produced in Exanple 1 (1)

to (2) was lamnated to the mrror surface of a

silicon wafer via 5 the PSA |layer with center

tlal icgmirent. oTheheasi Bicon hé 0t eqhicveukayal Was $dbformed
along the contour of the silicon wafer. Thus, a

whEE ¢AndyeloL Wafer, PLet gg% éﬁﬁegt 5 %Cgﬁgﬁtwﬁgbsrﬁ, ative to

fabricated.” The di aneter er nost

tERURRGE -9 ShB! E;okﬁckh%eggqggt ma 13év§xgggpgo £§ a

constitution o | es "a
Tabl e he ev Iuatlon results in Tabl e
ref”%%g Jfrg%rcﬁa = ?@5 SrSuntage ot THrRbvprytegtiyre layer
aDaNrHIImaF,Im X X Ox 0 X X X X X
befaizlexly?—g-% f0 13 h G(DH (DwOXx WN. r. to mJ

a 01 WNF WrtQWrWj Hrt -~frmrrwl-"F'N ~" X
T$ nThepealFerFting expoNeN sufNface of the&fhmsOptotective

w-O0o 000000~ ar
layer was laminated with the second protective iayer 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 laminated protective sheet was produced. Subsequently,
the laminated protective sheet was laminated to the mirror
surface of a silicon wafer via the PSA layer of the Ffirst
protective layer with center alignment. Thus, a semiconductor

wafer protection structure was fabricated.

Examples 3-5
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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 into a
circular form 201 mm in diameter. 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 (Example 3). Semiconductor wafer
protection structures 205 mm and 208 mm in diameter of the
laminated protective sheet were produced in a s‘imilar manner

in Examples 4 and 5 respectively.

Examples 6-7

The first and the second protective layers produced in
Example 1 (1) to (3) were laminated 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
resultant 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. Thereafter, the
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ac%oés t¥eX c%Bt%Enbf e M AEDL be%aﬁ%]BOIaEm. Thus, a

semiconductor wafer protection structure was fabricated
(Example 6). In Example 7, a semiconductor 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) 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 pum, 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.
Subsequently, the protective.sheet was laminated to the mirror
surface of a silicon wafer with center alignment. Thus, a

semiconductor wafer protection structure was fabricated.

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

release film {SP-PET 3801 manufactured by LINTEC CORPORATION,
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protective sheet was prepared. Thereafter, the protective
sheet was laminated to the mirror surface of a silicon wafer
with center alignment. Subsequently, 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 Example 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
prepared. Subsequently, the laminated protective sheet was
laminated to the mirror surface of a silicon wafer with use
of 2 tape laminator, and was cut along the contour of the silicon
wafer. Thus, a semiconductor wafer protection structure was
fabricated. The diameter of the uppermost substrate surface

of the protective sheei was 192.8 mm.
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Comparative Example 2

The first protectivé 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
protective layer was cut along the contour of the siliconwafer.
Thus, a semiconductor wafer protection structure was
fabricated. The diameter of the uppermost substrate surface
of the protective sheet was 199.8 mm.

The constitution of Examples and Comparative Examples

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

1

T Table 1
c First protective laver Seceond protective laver
Thkns. ; .
(o Thkns Stress UV PSA Phkns Young’ s X wﬁsmﬂmmw Applicagion Cutting
c 2% | relaxation | thickness * | modulus | Young’'s aye method™® method™:
(pm) rate (%) (pm) { ) (Pa) modulus Type/ .
- N/m Thkns.
S - only 28
UV type 9 5 PK Two—-time protective
gEx. 1 110 87 15 pm PET 125 | 4.9xz10 6.1x10 20 um wmﬁw@mduow. layer precut:
) 201 mm
UV type 9 5 - PK One-time 1°%: 199.5 mm
cEgE. 2 110 87 15 um PET 125 4.9x10 6.1x10 20 um lamination 279, 201 mm
= UV type " 9 5 PK One-time \
me. 3 110 B7 15 pm PET 125 4,9x10 6.1x10 20 um lamination Precut: 201 mm
UV type 9 5 PK . One-time .
mm_W. 4 110 87 15 m PET 125 4.¢x10 6.1x10 20 um lamination Precut: 205 mm
= UV type 9 5 PK One—time
mﬂMu 51 110 87 15 o PET 125 | 4.9x10 6.1x10 20 ym lamination | BXecut: 208 mm
UV type 9 5 P¥ One-time After cut: 201
EE 6 110 87 15 im PET 125 | 4.9x10 6.1x10 20 m lamination i
@© UV type g 5 PK One-time After cut: 208
MMW 7 110 87 15 m PET 125 | 4,9x10 6.1x10 20 pm lamination o
UV type Cne-time :
& 8 - - - PET 125 | 4.9x10° | 6.1x10° S Precut: 205 mm
= 20 pm lamination ,
_ _ _ ) 5 UV type One-time After cut: 205
M%mv S PET 125 4.9x10 6.1x10 20 pm lamination o
SComp . UV type 8 5 PK Cne-time After cut:
. 1 110 87 15 pm PET 125 4.3x10° | 6.1x10 20 pm lamination 195.8 mm
p. 160 87 uv type _ _ _ _ One—time After cut:
=T 2 20 i lamination 199.8 mm

me lamination {The second protecti
Taminated on the wafer via the side o
2o a sin
OO I +HLpre

st o

{cut into a predete
= First protective layer,

Mw s.: Thickness
" PK (permanent-bonding type P3A},
2 L Two-time lamination (The first pro
a m.zmm laminated on the first protective laye
% i

a

gle-layer film was laminated.)
cut (Cut into a predetermined size before lamination
rmined size after lamination)
Second protective layer

N:n =

tective la

UV type (UV curable PSA)
yer was laminated on the wafer,
r. -
ve layer was laminated on the first brotect
£ the first protective layer.

)

and then the second protective

ive layer, and then the laminate
In Examples B and 9 and Comparative Example
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protection structure,

sem conduct or waf er
wherein the protective sheet h

rt WHm naaw CaaH
overlaid on a circuit surfgge of the sem conductor

waf er,

a sem conductor wafer and a protective sheet 5
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o - Table 2
> Sefeer. .
.mem@.d of Mhu..wmu..s@ to Wafer transportation Adhesive sheet applying
O - O m@ckth_ — properties properties Remarks
(&)
5L/ Z0csDgess ful - 10/10 no damaged wafer 10/10 no damaged wafer
o c \moammO.Wmmum.mlzw 10/10 no damaged wafer 10/10 no damaged wafer
pw \HoﬂmznhmmmﬁnH 10/10 no damaged wafer 10/10 no damaged wafer
- Wﬂ\ﬁo/mmn%m.m.wmfp 10/10 no damaged wafer 10/10 no damaged wafer
w rHO\moammommm%@H 16/10 no damaged wafer 10/10 no damaged wafer
m W&\Haemthpmm.mmﬂp 10/10 no damaged wafer 10/10 no damaged wafer
dﬁmll\.%_obmﬂomum%ﬁ“w 10/10 ne damaged wafer 10/10 no damaged wafer
M|Ha\“_.olmmnumwm\mm\_zu. 10/20 no damaged wafer 10/10 no damaged wafer
WH%\WQWmeWm%@H 10/10 no damaged wafer 10/10 no damaged wafer
e.ﬂﬁ\%om.ma&oﬁmm%su. 7/10 three damaged wafers 5 of 10 wafers damaged Wafer damaged
— O O - .- OO0 during adhesive
. c WH%\%oDmanmmmum@H 6/10 four damaged wafers 7 of 10 wafers damaged sheet cutting
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3. The sem conductor wafer protection structure
according to claim1l or 2, wherein the protecti ¥®February 2007
sheet or the I|am nated protective sheet has a naxi num
di aneter that is larger than the outer dianeter of

t he sem conductor wafer by 21 February 2007 42 +0.1
to 10 mm 4. The sem conductor wafer protection
structure according to claim2, wherein the first
protective layer has 5 an outer dianeter that is
smal l er than the outer di&G&®E®& of the semi conductor
wafer by -2.0 to O mm and the second protective |ayer
has an outer dianeter that is larger than the outer

di aneter of the sem conductor wafer by +0.1 to +2.0

mm 10 5. AheesesdcQREUst Ofa M 65 PF Qe 0 StLMetdr e

according to claim2 or 4, wherein the first

i . rein the fi7st
B e e R SR T S T

el ongation, and the secand praotective . |layer includes
ngr?F?§1ﬁ%vﬁnﬁlECVéEu8u5$a98uﬂ ' ENfRpdgPisordughor warer,

t hi ckness of at |east 5.0x104 NNm 6. A sem conductor
WhiaPeP bRotRTRTeRtHeehdlcet dowpra diargesy elamatey &han the
circuit surface of a sem conductor wafer with a
oupest detiveeshedt thavieyiachdugerr divafet er than 20 t he
outer dianeter of the sem conductor wafer. 7. A
sem conduct or wafer protection nethod, conprising
overlaying a circuit surface of a sem conductor wafer

witha | am RabAEJHAI@YH VR Sheeho tMeLe N8 cture,
| am nated 27 February 2007 43 protective sheet

cofiPPPE{ 58S &I InAIAECL MR aver Ahavi M.t eq protective
sheet 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 semiconductor 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
cuter diameter of the first protective layer, and the laminated
protective sheet is overlaid on the circuit surface via the

side of the first protective layer.

3. The semiconductor wafer protection structure
according to claim 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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substantially the sanme size as the outer dianeter of
the sem conductor wafer and a second protecti\ Hedyafy 2007
|am nated on the first protective layer and havi ng an
outer dianeter that 5 is equal to or larger than the
outer dianeter of the first 4protective |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 conductor wafer protection method
+accdrdildgmm claim 6 or 7, wherein the protective
sheet or the |am nated protective sheet has a nmaxi mum
dianeter that is larger than the outer dianeter of
the sem conductor wafer by +0.1 to 10 nm 15 9. The
sem gonductgk E@ﬁ@EoRSQEQSL'QQfQ?t$QQt éEE8£d£99uE9ure

claim?7, wherein the first protect ayer has

t t snall han the r di neter
ac%%{ﬁ%% EIE SRt E: PR B P20t B e R LRa [hest has
% é $ otectlve |l ayer has an outer dianeter that
ami ?u & g8t AERRAT t e T dit eadiLefetbptofhepeuter diameter of

sem conductor wafer by +0.1 to +2.0 nm 10. The
thee Hegd RABELGIEORa @l epr Biyecli-On taefhod avdotbEngetond
claim7 or 9, wherein the first protective |ayer 27
prieglcary POOFr s ancdwides dd shieltprhelva 0g s 15k@8Sthan the
rel axation rate of at least 40%after 1 mnute of 10%

ouekangatneter andl thiessREOPHAREObLGHA ME- JyaYer 11 AGIULES |
a filmhaving a value of Young's nodulus x thickness

of at least 5.0x10'" NNm 5 11. A lam nated protective
sheet for sen conductor

5. The semiconductor wafer protection structure
according to claim 2 or 4, 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.

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

the outer diameter of the semiconductor wafer.

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

waferuﬂthialaminatedprotectivesheet,wherehnthelaminated
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waf er- conprising a first protective . l-ayer and a second

protective |layer, wherein the second protective2V&ysuary 2007

has a |arger outer dianeter than that of the first
protective layer. 10 12. The | am nated protective
sheet for sem conductor waker according to claim11, -
wherein the second protective |ayer has an outer
di aneter that is larger than the outer dianeter of
the first protective layer by +0.1 to +4.0 mm 15 13.
prdbect avd nghedt prohpeisye sheetstoprsestepnEuLi@ir having
waf er according to claim 1l or 12, wherein the first
subEOLRELAVEy HAYCLMICI AL R Lhi MBBYL NGi AL L5 11
rel axation rate of at |east 40%after 1 mnute of 10%
' C 0, prot.ecti.ve Layer :
sefl OPARL 00 AN M 2U0 R B GEh R MBYEE tamipated
t hi ckness of at least 5.0x10'  Nm 14. A process for
on &?ﬂ&ﬁ%&?wr&%&ﬁw& ForiRaf8Y 19 GBhp ST v aarededpthat
~conprising backgrinding a sem conductor 27 February
15 200721 45 voif ela BRI Py i Wi st behedi e tsteatf ttdia Helrst
ground surface while protecting the sem conduct or
proeéeriby tdeesemcdncie tlomived eed protecticn sietdtod of
any one of clainms 6 to 10. 5 15. The process for
oveF DERS SEMUtlte St QoAU Facafela BECHHNGE Qe &iPst
14, conprising a further step conprising cutting off
préfe QU8 pefdpheral portion of the adhesive sheet
wth a cutter in a manner such that the cutter is
nmoved al ong an outer peripheral end surface of the
protective sheet or the 10 |lam nated protective

sheeBt. ABSTRACT | .
. ne semiconductor wafer protection method

according to claim 6 or 7, 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

+0.1 to 10 mm.

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

outer 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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Di scl osed herein i's a sem conductor wafer protection
structure including a sem conductor wafer and &7 February 2007
protective sheet overlaid on a circuit surface of the
sem conduct or wafer, wherein the protective sheet has
a larger dianmeter than the suter dianmeter of the
sem conductor wafer. The invention provides
sem conduct or wafer protection structures and

~nmet hods, and | am nated protective sheet for use

1InHardE s a Hatlrehabyliegprevtntsonrofadamige tata safef least
during grinding and transportation when the wafer is

4@ edindr tlomanutuldf abBidl ddyLkinassaantid aRepaRtfhtective
Al so provided is a process for processing a

1587 GoRdueter @N%EQ&LWB%E%%yad%gﬁ%% O%OX%%%gfgfgédﬁﬁﬂs X

be reduced during application and cutting
tﬁyyyﬁgéﬁeo%h%%tieast 5.0x10" N/m.

1i. A laminated protective sheet for semiconductor
wafer comprising a first protective layer and a second
protective layer, wherein the second protective layer has a

larger outer diameter than that of the first protective layer.

1z. 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 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.

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 peripheral 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.






