10

15

20

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
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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+eEUEL Nelaerd NG BRSSO water

waf er di aneter has
protection structure 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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been studied for inproving productivity. Wfer
backgrinding is a conventional step performed 52afreBfiary 2007

formation of circuit pattern. In the wafer

backgri nding, 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

séﬁ%@%ﬂﬁﬂﬁﬂﬁn@%hﬁ?ﬁ,mﬁﬁgEhtﬁggrgg taﬁg- n335$ﬁm0f?é2§%—&éed

protective sheet during t backgrindi e’'p
appl Lcant has. made variqus proposals on the ,
e PO ABDI N RRAETS, fior Bkl Bor Saparb y Parefii aneter has
Appl i.cat.ions. Nos. 20Q1-329146 and 2002-67080 propose
b‘ﬁ%ﬁisﬂféﬂtadéc?%F&Fe&f%ﬂ?é’“?ﬁeé’tf@di%la‘&itﬁg arigidfilm
and a stress relaxation film 15 The use of such
| ani Hatfed prekegindénghéets epabbesiprdlcsion pefformed
damage to the wafers because the stress rel axation
aftimforedutes offhel stubs padteunr.i ngn ditd WY &heaf@inding,
backgrinding and the rigid filmadds strength for

a pedesctIanspertals applHoweysihat Bervwaf €kug-awad: 4 %x%rt ect
ultrathin thickness 20 suffers remarkably |owere

thet & LAGE e %‘&beéedﬁi’@%d«fﬂ%ﬂew?f%%“’?@fﬁﬁﬁ’%%%f% sheet

exanpl e, a problemoccurs as fo
ckgri.ndi . fers are.stored ip a wafe ,

0o b o A B S a2 e DS Sl peb it sBbepentinaly
thmafers s%ored in%the waf er cassette are usually

Br SASPoPTBHShYS hand. "aher 270 Febeliary vhpyation Of the

transportation often results in chi pped wafer edges
pPrghgctévackbgchafer snyteontackyvingwmier edges to the

sidewal I s of the wafer cassette. JP-A-2000-353682 and

JP- ATR29Qz-<sr208appdicant has made various proposals on the

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
reduces the stress occurring during the wafer backgrinding and
the rigid film adds strength for wafer transportation.
However, the wafer ground to an ultrathin thickness

suffers remarkably lowered strength and is damaged even by a
weak impact. For example, 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



10

15

20

5 JP- A-2003- 129011 and JP- A-2003- 261842 respectively)
di scl ose techniques wherein a protective sheet27 Bebruary 2007
applied to a seniconductor wafer and is cut into a
slightly snaller size thansthe maxi mum wafer
di aneter, and the wafer is subjected to subsequent
steps such as backgrindi ng. These techni ques 10 can
suppress "play" of the protective sheet, so that the
tr¥hBpattanieh bheeRr pteeltye; shertpduni pgrbackesd nding
can be reduced. However, they cannot prevent contact

chEkEaewéf‘P&fz < b %g)%statc‘% Bl%ewﬁ!fgfm%ggﬁsvmoﬁte %tggfd%gafa%rls of

cassette during transportation.
thba%kgrinding kgroften 15 foll owed by application of

dn"adfestV2°she®t to the ground wafer surface for

vari ous Burposes such as fornation of a die-bonding

adHBsfvé Peyer30 gt erdt AR Adheezve’3hdetnew appl i ed,

the protective sheet is peeld to transfer the wafer
JPtH-2he3athesl Y @endsfieed -2 Hep el il 84 he caghetiive lshedt sclose

applied to the wafer is cut 20 in substantially the
tecsanmkequbanberens & heroaderivd hehaat tingpfiddeo a

adhesi ve sheet is performed by running a cutter al ong

seh{Coh&F o POFA NI DTi o hetWaheb. aACEORAL DYl Yot DEr size

adhesi ve sheet can be cut in substantially the sane

th%& gt{%%?r[aﬁ%&{‘%Ja%freEi‘ia%'é’%}é%\é/erﬁl?dfzggrecxﬁggfé 8%)%'5& €5L8eq

Into contact w uary

out.er periphery of the wafer and aqften damages the .
to e R S GhRe o FAR O R RYBRTR R Fhe T eniocin ques

i nvention has been made in view of the aforenentioned
Calh IR F42Y Bednpihe SHsddcEMes séeetthe sopitégéntthe

i nvention provide a sem conductor wafer protection
vilgtatictueod &he peehod! L emdedtadurdngdbprotethdiegshaetbe

for use
reduced. However, 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



therein that enable prevention of damage to a wafer
during grinding and transportation when the wabeFeb@ary 2007
ground to an wultrathin thickness and transported.
Exanpl e enbodi nents of th% present invention also
provide a process faor processing a sem conductor
waf er whereby damage to the wafer can be reduced
during application and cutting of an adhesive sheet.
outgy Hodanye ol the g angs pééenoflanagepridsemater.
invention, there is provided a first sem conductor
waf er protection structure conprising a sem conductor

water and PERLSGILNG Sheglootpibakihen o circul

profr‘?{t | 2. c50e6h,8R5; &, C}t% rg%ferendi It %{1”599@ Jhequter

di anet er of thé sem con wat er accordance

W - n f, the qp t o [1Qn ¢t e
af Ml %1_%3%3 Qaéﬁgf&idl@ arte] E%S@?gg %Lﬂfa%‘é’ﬁﬁgdt%” of! RBE

I'S provi a secona sem con protection

prdditClinkRne BRI hBbNHA 5 &EGeRAUGEOsr Wl £ 3 t@ction
| am nat ed protective sheet overlaid on a circuit

stBisthaeeand mdidsenheandustion teal erotadiarel Bhéde for use
| am nated protective sheet conprises a first
thqyediechiavechayke raanwargizn bébdaasye 2007 vmfer during
substantially the sane size as the outer dianeter of
gririgd ngs emdc bndusp or tathifcar wakd shsewsfelr protaciinge thager
lam nated on the first protective |ayer and having an
ultgiptédndithaekeess ind Grerégeitede Brampkyamidgmenke of
outer dianeter of the first protective |ayer, and the
the HHEFEPEJ P BLEEDT VL Sh&EOVILEe BVRFPERF dift RECERPELNY

a éE#EE%ESuX{SEtJL e%lgﬁeggb§'g%ﬁ;bgs£o égénﬁg%%EVSEAQX§r'

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 above protection structures, the protective
sheet or the lam nated protective sheet may hage Fabruary 2007
maxi mum di aneter that is larger than the outer
di aneter of the sem conductor wafer by +0.1 to 10 mm
In the | am nated protective sheet, the first
protective |ayer nmay have an outer dianeter that is
smal l er than the outer dianeter of the sem conductor
sulwetfeert iy 12t Be t varfle Mbzands tthe setenddjmeiteat iore thayer
may have an outer dianeter that 1is larger than the
semiliieidudicaretrere pfaddian seoeangduetott ed eraydly 18Qikated
+2.0 mMm In the lam nated protective sheet, the first
on fuhet €€ty @rotayetvereferabhy Havdhydes suddd oikhaytdg that
stress relaxation rate of at |least 40%after 1 mnute
is GfqubQ%cel engaii @y @G tthe oseeendi prdiactirvenkayerst
may i nclude a filmhaving a value of Young's nodul us

protddtiicknessepf ald l@rstianiButed Moedit RCeoELARNES
with a third aspect of the present invention, there

overS aR0¥hdede ac{ &St SQFraeRAYEh Ofndaf &ie J¥ QhECEE @B
nmet hod conprising overlaying a circuit 27 February

prAQQfive sHpéace of a semiconductor wafer with a
protective sheet having a larger dianeter than the

outs®y +feanBb s §g0633%1§ﬁnbgfﬁEkﬂgé§’ tﬁ@fﬁfotééhlve sheet

accordance with fourth aspect of the present

or |t@1¥éem5m%téd1%fr%tle§tmré’vé}§j@éjc %296908 SeHCONAUEE Aheter
waf er protection nmethod conprisSing overlaying a

tha®l REUILAr§oiF frak® @he SuSe&M LRMAMCLOLrWehErsMilddnBuctor
| am nat ed protective sheet, wherein the |am nated
wafRFObL@CHd Ve tshaet maonprises a first

In the laminated protective 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



protective |ayer having substantially the sane size as

the outer dianmeter of the sem conductor wafer an@egtuary 2007

second protective |layer lam nated on the first

protective | ayer and haV|gg an outer dianeter that is

equal to or larger than th outer dianmeter of the

first protective layer, and the |am nated protective
suxsfla@st of & QERALSAGLANL DarLh rvﬁl’ﬂht ng&@g&w\él anide k%'vqgg

of the first protective |ayer. first and second

a 1prgtecqintmt hads, tﬁélemt@ﬁ;oaegﬁéﬁ/@: greehe Ofehi®nductor
| am nat ed protective sheet may have a naxi num

waféiraneter that is larger than the outer dianeter of the
sem conductor wafer by +0.1 to 10 nm Enbodi nents of
t héd awicpatiedcpriel grta viwetibetspeet ast des @udsedt
above. In accordance with a fifth aspect of the
invyengdent thewents arrovidedeai sepeodi sl epridawiteat sdfer
protective sheet for _sem conductor wafer conprising a
PrqﬁeF§ﬂ°Br%?Eﬁﬁq\R?W@&%éﬁngnﬂV%Fl%ﬁéégnﬂ ProtEdt PUEirag &t

wherein the second rote tive | aye has a |
* e &’F‘%?’ﬁa‘ﬁ grBF‘bﬁ?E/eaz/étﬁ’te‘ftfﬁ%t shatty he.

wherel lgr QLta%%t I f%f%et t%ggggla%e{t S(’am\%a]g_% afgrsq:t

Ive S sem e as

proqgé‘ﬁﬂré) Qoi’lﬁv%%ﬂ%{bﬁ%‘ﬁ af.%{ g)'Lée sLang' Qﬂ@ da the.

protectlv sheet present |nvent|on

outBLOMi desc drher §ﬁ@1ééHEE&EBQEt$@f&§fd¥'Qh@cé'é%bond
structures and nethods, and the |am nated protective

progheetivd araywse1bheseldy thatnensbia Roe¥eNivOM Bler and
damage to a wafer during grinding and

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



transportati on when the wafer is ground to an
ultrathin thickness and transported. |n accordai@bruary 2007
with a sixth aspect of the present invention, there
is provided a process for processing a sem conductor
waf er conprising a step co?rpri sing backgrinding a
sem conduct or wafer and applying an adhesi ve sheet to
the ground surface while protecting the sem conductor
thajafodr thy fhest afreteshive s@avedonduct or waf er protection
nmet hod. The process for processing a sem conductor
vaf@Rody@RrBFal Py dismgrmdBated fREAtket1¥e ephasd Ber
erfo d after application of the adhesive sheet,
SeP VG R OHPEP S T AU IOPP AROBTI Bt C b v BREFate
rti. adhesi ve .sheet with a cutter in a
theﬁar?néggg(g%ﬁg{%éet&tlﬁé %%?‘?te‘r is noved along an outer

pergpRefiabneRd, sunface 0f  f he protect fve, sheet or the
|

| am nat ed protective sheet. According to the process

serfiQonBHOESS Shd¥G rapS B AL CONFU GOt WBE ST 6 ndeB8644 Pefhid the
above, a sem conductor wafer is not damaged when an

larddae st versheativieS sappt | Y- tlker ehore BNGHakeewahbes' s end
27 February 2007 8 surface is prevented from contact

prewiehnitian cuf tdanggel adea wheffer anroud efriperimghenal portion
of the adhesive sheet is cut off. Therefore, the

tramspbabatiary whsat thhewakderiswokbube tamagedtraurimg
application and cutting of the adhesive sheet can be

thigkpggacaryl BRIEPCDESERI PTION OF THE DRAWNGS Fig. 1 is
a schematic sectional view of the first protection

st rId’ctaGF@r%%‘Eﬁ Hitg BoStHE F@ssht of nilshitirgsent

invention, there is provided 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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10 Fig. 2 is a schematic sectional view of the second
protection structure according to one enb0d|neanQbNRmy2007
the present invention; Fig. 3 is a schematic
sectional view of the secondg protection structure
according to anot her enbodi nent of the 15 present
invention; and Fig. 4 illustrates a step of the
process for processing a sem conductor wafer

swacioraiing pre viend qpf esemt conventti atith whenethhglblade when

First protective layer 20 2... Second protective |ayer
ar( entsubstr bRy raB. por PIESIUT ensenshil vee adhasi is J:@&/%ff
. Adhesi ve layer 5... Sem conductor wafer

Tkﬂi:ha.%%fée sheet r%%ﬁﬁquw %h%ca%?n%ﬁlaet é@éfer Gt tLerbe dpaged

Protective sheet 12, 13. protective
Léﬁé%é g 5 n1condu tortmafer protection, structure 5
A ERR GO VENES G EPRE ARSRETE! e ovean be
*ﬁgf pr esent |nvent|on will be described in greater
"HEE- with reference to the drawings. As illustrated
in Fig. 1, a first protection structure 10 "A" for
sem conduct or wafer includes a sem conductor wafer 5
and a protective sheet 11 overlaid on a circuit
surface of BREEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic sectional 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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sem conduct or wafer, wherein the protective sheet has
a larger dianeter than the outer dianeter of bh@ebruary 2007
sem conductor wafer. The protective sheet 11 is
general ly conmposed of a 15 gsubstrate 2 and a
pressure-sensitive adhesive (hereinafter "PSA") |ayer
3 forned thereon. The substrate 2 nay be a

nmul til ayered substrate. That is, as shown in Fig. 2 or
3, setond Jutdteecti on structures "B" and "C' for

sem conductor wafer include a 20 sem conductor wafer

and ail.am matedcprotechiow® sheet 12 or 13 overlaid on
a circuit surface of the sem conductor wafer, wherein

the l;gm nat, ed eaa&ﬁ%tzb}ae sheet i ngl gggs ca first

protectlve ayer aV|n substanti alTy 'the sanme size
as t e er d;aneter of .t he s&n1conductor waf er and

a secdng 2 "FebP UAF§OBEHF LOf0 R EE eRE PYECEAgBr SEructure

| am nated on the first protective layer 1 and having
an outer dianmeter that is equal to (Fig. 2) or larger
than (Fig. 3) the outer dianeter of the first

prot ect i \VRREERREED EMBURT MEAHS &Fe THEr GIWENTIONsheet 12
or 13 is overlaid on the 5 circuit surface via the

si deHefretithbelbwsttipr preclenteihayefidn willhebe described in
sem conduct or wafer protection structures having the

grabave eemrstit witRnscenabheet bg waLeys,fo e stored in
a wafer cassette such that the end o? %e wafers 5 is

prevggtfgl Cc nt ac e ,cassette
si dewal 1 u%% Eg%éﬁhggggoﬁfogt %%ng%% Y Structure
wnPl d That ) ortlon of ~the_ protective
B EEE T %%%‘i‘lsctgsf EBaRPoR e LSS PR GO gafer S
anmhlle rigid protective sheet |ayers are generally

angh F AU e Fepeet byl ln oxerH Barngn tFaperchhtier presert the

semlconductorwafer,wherelnijueprotectlvesheetlxmsalarger
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



10

15

20

i nvention, the end portion of the protective sheet
protrudent 15 outward farther than the wafer 5 2g@bruary 2007
work as a lead for peeling. Accordingly, the

protective sheet can be easiiy peeled even if it
includes a rigid film Mreover, when an adhesive

sheet 6 is applied to the ground surface of the

sem conductor wafer 5 after conpletion 20 of the
prostpaitriet dbgpr B heamiafared drs t$ecUieky Proteet ek anther 1
i's not damaged. Furthermore, as illustrated in Fig. 4,

ar@ha GUhg rarP&h t PReYialmeRekt 108+ Gfs L H@aﬁqr&e ?Fi’ 2 eg% lGarger
is cut 1na manner such that a cutter is ve

thdh PHEET Zﬂe'f:gerkg{@ér d%%ﬂe%%rf8§$}%6? EgF J%tbt‘ce)é:f;tjl\ie layer

sheet . Accor a cuttlng
b'?ﬁe la ot con%gc ed with the wafer's end surface.

Thus £4 5P VErSRARt be PEdutdd avieThgid on the
Ilcatlon and cutting of the adhesive sheet.

Clﬁ@ élnB%FgﬁFeﬁFé¥§Pﬁeﬂl Ao ithen £ 6 pretpriebentlfrer 1.
invention wll be described in detail. However, it
shouTHebéemé©QB@M@@QKtW&ieIh@r®hae¢a¢mnsﬁﬁudﬁuﬁﬁsvWaving
limted to the enbodinents. The first protection

thet abotar ecdst Ftgtids aacasxh nohd Gvatdies itaveat k8B W kn a
be described in detail. 10 The first protection

waSbFUss sl & #e INGIUERS LT Pige éﬂn@@ﬁ%%g)ﬁ ev@fer F?Qgented

the protective sheet 11 overlaid on e Circui

frﬁfdrd‘ﬁ(‘e%t‘péoﬁﬁgc’§%m opglucLor. Al eéid%@%%@ or TS fRpage

protectlve [ arger I'n out er
m con uctor fer. 15 Thg dlfference |n out er
t

éﬁé?% SRt St RESPrBERdt i vEllat 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
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sheet 11 and the sem conductor wafer 5 ( (outer

di aneter of the protective sheet 11)-(outer diQWBHﬁﬁmy2007

of the sem conductor wafer 5)) is preferably in the
range of 0.1 to 10 nm nore qqpreferably 0.1 to 5 mm
and particularly preferably 0.1 to 2 20 mm The
sem conductor wafer 5 is supported on the protective
sheet 11. When the substrate 2 has sel f-adhesive

bIRARPeris esot ddif SeHCRDENCEIS Wadar & Y sBBface. Thus,
supported on the substrate 2 without form ng any PSA.

darades t&l 8PN ehhat Egﬁugédlzg%:li%rq{ ﬁé%gé&a{%on and

sem conductor wafer 5 iI's supported via "ayer
: trate 2 preferably includes a rigid film

Cu§31n§2%F2$§%§5%@F@ﬁg%tS%PS?ective function. Various

thin filns are enpl oyable as the rigid filns. 5

SyntH@FF&HPéiPWf?BFﬁ%eﬁF%dp?@$%@%@anFﬁ ofethefpymsent
_resistance, heat resistance and rigidity. The rigid
inpenfd opref ef &t Wasardbed imldesaofl Yolingevempdit ushould be

thi ckness of at |least 5.0x104 NNm and nore
copeéferdbkiaitn thike inangeiofi Lx10b ho Ux¥06iMmedThe the

rigid filnms generally range in thickness from10 mto

embolMnent8.and preferably from50 to 500 m Specific
exanples of the rigid filns include polyolefin filns

suchr@s Pol ypropwens ISBEF@EHI‘@ B (TE9: 4 fFREding to

pol ymet hyl pent'enefi 1 ns, ol yvinyl

o} h ne naphthalate fil olyimde fil ns,
thgo#§§%%%%8%tHé?gké?o%%§?¥}gﬁém%% %%%%é?%ersulfone
films, polystyrene filnms, polyethyleneterephthal ate
fil Eﬁ}e plg}%%tl%%%%r%brﬁ%%@e A4 | s Lysist sy ihet hane

films and polyam de filnms. The rigid
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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films may be single-layer filnms or lamnated filns of
the aforenentioned films. 20 O the above ri gi2d February 2007
films, preferred are those that do not cause adverse
affects such as ionic contanizhati on on the wafer.
Specifically, polyethyleneterephthalate fil s,
pol ypropyl ene filnms, polyethyl enenaphthalate filns and
polyam de filnms are particularly preferred. 27
SERRAE tZ00 MatEyr On itsheuippertesurfigc e hef RIfe layer 3.
substrate 2, the PSA layer 3 is provided. To attain
hi gh@headhesitortwl ChotrkéePSAlayerludest he ripgper film to
surface of the substrate 2 may be corona treated or
adfEeviee soMETilcdled tWipldd tadtayer rakeRhids . a prine coat. 5
The area of the PSA |layer 3 may be equal to that of

the vygubshcatg:g, f@ﬁmgagr@eeﬁyg%ﬁié all yﬁgeﬁ%ﬁe a{fagrms.

that of the wafer applied to ayer .

.he_ substr 2 has urpose_of fixin t he |

SRR et oY Tuare e e Prb PP aRe por th BACaRd Soistance,
processiqgé 10 The PSA | ayer 3 may be forned from an

hegfer 35+ Hh ot POA-CtILht eV - PSRC B4 Jei@saPrpiepaRby have
renovabl e PSA cont ai ni ng rubber-based, acryl-based,

2 e lie feYpareds masbl e st Harekipesed fort gadaat AyPx10° N/m,
et her-based. The energy radiation-curable

anPr mesar prefasabl veid Sthae hemige o fjanar@l ky canb&iNnym@n The
acrylic PSA and an energy radiation-curable conpound

ri i i ght
@%d”ﬁhﬂmgoﬁm_ﬁy fﬁg@’i@ﬁn@h‘ilckh@‘éfsr?kgglu%%ﬂ@cg% mm,

conpounds ving in the nolecule at |eas

angg&}%&gkgﬂfgi%g§$e5 a{QOgggq&Qpn doubl e bonds t hat

e conv into a r ee-di nensi ona

Specific examples of the rigid films include polyolefin
films such as polypropylene 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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20 network structure by light irradiation as disclosed
in JP-A S60-196956 and JP- A- S60-223139 are W gglBébruary 2007
used as the energy radiation-curabl e conpounds

i ncorporated in the energy {adiation-curable
Pressure-sensitive adhesives. Specific exanples

t hereof include trinethylol propane triacrylate, 27
February 2007 14 pentaerythritol triacrylate,

pent aer yhbr ubpbrt S4F Ba6E Vb Alihe SirReRLART Y1 rfh&-ObSA layer

nonohydr oxypent aacryl ate, dipentaerythrito

3 hexaaorylabe, 4o 45Ul yl eng, hacLylate, o -
1,6?ﬁ§xane§iol d?gg#§¥g?ggﬂ%%¥§§%ﬁ§ﬁgﬁe&%#§cgpeSPSA'layer
‘di,acrylate, and oli rs such as ql]igoester acryl ates

3o HrBehanB e It BB GRPRCF BCpeb PV oD Heorond freated
conpoundi ng ratio of the energy radiation

O B FABd adEnpaliRd & d aviee SO Ré PSATILMSt keat .
energy radi ation-curable PSA, it is preferred that the
ener ghrelareads fattihen P! yaweirzabhay benpqauad te tkad ¢h the
an anount of 50 to 200 parts by weight per 100 parts

sy tweitgh® , ob - trieey aey whikes t RFA. 2 MWeRhths smE odli th P 48 the

satisfied, the resultant PSA sheet has high initia

wad@esicpn iand tdr aghi ¢al,ky . reduces the adhesion after
irradiated with energy radiation. Accordingly, easy 15

peel i r i rface between_the.
il P A DR R e
thTheI%wer quiat%on-c rabl e PSA Ia% r may be fornmed
Priom anrelfergy” #aTt at FohiReEBrsre EGH rRIHAPTERG eaR 10y -
ener radi ati on polynerizable group at a side chain.
Thgu%%?g gy T3 Y BEi Hiewd dacdbhe @wFay redsasihnbicurable
bot h tacki ness and energy radiation curing
PSPr opér &i gsneDrl ablsp@iet heerpealgle PSA containing

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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radi ation-curabl e copol ynmers having an energy

radiation polynerizable group at a side chai n 27 Bebruary 2007

described in, for exanple, JP-A-HO05-32946 and

JP- A- H08-27239. 27 February 12007 15 The thi ckness of

the PSA | ayer 3 may vary depending on the material,

and is generally in the range of about 3 to 100 pm

and preferably about 10 to 50 m The protective sheet
peht apay the iftolnediby rappty¥| nget e r ptidbovel RA QIR ate,

substrate 2 in an appropriate thickness wwth wuse of a

dl@%@ﬁBe§9@h&Q%erm%ﬂ%ﬂy@%o%yb%h&a%@% §hied knife
coater, a roll knife coatér, a revérse coater or a

| k1 in uce the P
dlggégggg&%AF%g?%a??%gF§?¥%%Eg S% geéy ngoforned
41902 rﬁlea§e6iéln1an i gsferred ont o
SabItFLfe 27 ORBRFADEREC 6ﬁ8f§%6F@ctPB%Y@FPM%?@?eglycol
according to the present invention will be expl ained.
di¥REv4EEBndapFloPdEPBATSsERURL AFeotbgpespendsctplebes and
first protection structure in which the substrate 2
urgibapkupakysetastural |ayers. 15 Herei nbel ow, two of
the structural |ayers of the substrate 2 wll be

ref enteld tespsct heo "fhid SdonisOheeiny erd @YETo L th@nthd gy
"second protective layer 2". The first protectlve

ra&@&@ioﬂdﬁgﬂyﬂ@§1§§}§98dc 019” ee&i Ve iﬂluﬁggé%fl{@y]?&gf erb the

conpose f the sane or erent ;
en%%?ﬁiarﬁas a sgfegplioag%ebFSﬂ Irjlt19 85? %gﬁgaﬂ%% éz@tegggagy

agat t he f rst $ tective layer 1 which faces the
ra O%u%% Yty GFOTP O els%ursélda%éit RBnappERE of 50

described | ater, and the second
to 200 parts by welght per 100 parts by weight of the acrylic

PSA. When this 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.



protective layer 2 which is positioned at the opposite
side 27 February 2007 16 to the wafer is fornegy Rbrary 2007
rigid film An exanple of the second protection

structure is a protection Styucture B as shown in

Fig. 2, which includes the sem conductor wafer 5 and

the lam nated protective sheet 12 5 overlaid on the
circuit surface of the sem conductor wafer. The

| am matedhpebhess e tshe@tal2 agerBi 585 +hey fddpdnding on
protective layer 1 having a |larger dianeter than the

thQUkBrerdhamel ey iof gEl‘l@rﬁ?m/CQHdM‘}éq_fdaM?é & Q??}lé?? to 100

second protective “layer 27l am nated on the

protective |ayer 1 an ving_.10 an outer dianeter

“mfhngigrsﬁasﬁ%ig ?R%”gu¥§r£8i2 VBr of the first
protective |ayer 1. The | am nated protective sheet is
over fla? dp]cﬂ)#‘?%tél‘é‘? rERRRT Jur Mtk RA & P Sty 2gPlvRay the
first protective |ayer 1. Another exanple of the

abg¥g ol (o t-bet FBRS k¥Rt tUle PB apBrappidtedtiiokness with
structure C as shown in Fig. 3, which includes the

usseni eofrdust eppwatetos santh the rafilnabaick pr atlecitfiavecater,
sheet 13 overlaid on the circuit surface of the

a WA eanducteitagf arrevehia: LomirRat 88 PHOLEHING SBEEI swed
13 conprises the first protective |layer 1 having

by Ut antdAbk ¥y dhbPe SRRl _Zﬁg%g ghe » 20, &rve@@”‘EB%rPSA

of the sem conductor wafer t he secon protective

' t fii ot ect i I 1 d
e st L e e R R D s o Eraft et edrerto
dianeter of the first protective layer 1. The
the 4 Hﬁ%fﬁﬁtep btective sheet is overlaid on the circuit

surface via the 27 February 2007
Next, the second protecfion structure according to the

present invention 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 secénd

protective layer 2 which is positioned at the opposite side
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17 side of the first protective |ayer 1. The upper
surface of the second protective layer 2 is prapfdiagry 2007
with the adhesive layer 4 for lamnation with the
first protective layer 1. The first protective |ayer
1 and the 5 second protective |layer 2 may be bonded
firmy to avoid separation, or nay be separably
| am nat ed. The adhesives for firmy bonding the first
tarnthd hafsecord fopmeicectii we riayer $ilmand 2 incl ude
rubber - based and acryl -based pernmanent - bondi ng
Pressur exsepskt byetadhesivag ﬁBgtéQtEthgékﬁEtﬁﬁéegs a
and pol yam de-based dry | am nati ng adhesi ves.
S r tne S t
p%?%on&%%p?%?%%?.ﬁ%’% Rt et Rl 0% & bt e FRELSBS e
o%%_nen% o&e% PEessa g se S|t|ve dhesi ves, for _the u
SBRRTRE 05 VTRET ChARRNEAS HImvIR: %@Rﬁect}ﬂa‘gfersh@et 12
ary depending on the 15 material, and is
O ﬁéﬂgiPQ Fﬁet%%x?%h5e5%¥f%ﬁﬁnﬁf:FHQJSﬁW}QﬂndQﬁﬁwr wafer.
preferably about 3 to 50 pm Preferably, the adhesive
Thegyemipatsdoprohecsare shzet (2| ashpraseshehseondt
protective layer 2. In the case of the protection
preteattireel€yetrhe Bdheagve laygerddiayeberofthbhersamButer
20 size as the first protective layer 1. In the

diPRALeEt b O ngt 5aﬁwbﬁd§ctbbe,«£félstaner@ﬁé%éé/ g)f%ftechve
and the second protective layer 2 are of su tial

la%@? 23%5?H§h§%go£p%ﬂg'%Eggﬁgéflﬁgcgﬁggrl |an§fer haVlng

et wee m nated pro ve-sheet™ 1% and

t fer 5 27 F 2007 18 t
TG RHEL oF B 190 L Adt B8R oF Bch % Lindo ENE oupdy the

first protective layer 1. The laminated protective sheet is
overlaid 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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di ameter of the sem conductor wafer 5)) is preferably

in the range of 0.1 to 10 mm nore preferably 7 Bebigary 2007

5 mm and particularly preferably 0.1 to 2 mm 5 In
the protection structure C, the first protective |ayer
1 has an area such that it can cover the circuit
surface of the sem conductor wafer. The edge of the
sem conduct or wafer has been ground slantingly for

sipfeevetiihrg fhreak agetand itdre 1agierrcai.t surface is fornmed
inside the trinmed contour. 10 Therefore, it is

pref eheedpbBat skha Ot SF EhanBiesn Pfpthedi 1+5d layer 2 is
protective layer 1 is equal to or slightly snal

pr peCIP' Eﬂgrfﬁléggisg? érnpgbfﬁ igngH Q{1§?£Eéf?rst

ncelno

t f tect | 1 dt
PR CaNBUAEr ult of TS (bt BrH Bt 67 of=Ytie 4529 (e

protective |ayer 1)-(outer dianeter of the _
seseoRfc BRAGEEEE VewhPERT5Y) MY BrePerdpflyfiani Hetpanyeldf

-2 to O mm particularly preferably -1.5 to O nm and
sepptiiabhy of. 0ayobe meapababikelenheatddnd, the outer

di anmeter of the second protective layer 2 is slightly

| ar gere thie stibe sofid e IF idimdREbefidiR® t0k thest and the second
sem conductor wafer 5. Specifically, the difference in

pre%@h%alr@e% belween 1418, $LeARHPLALEEH Mfy | aR¥Gl - Based
and the sem conductor wafer 5 ((outer dlaneter ﬁ

pe3fERDAc RERLESL Ve Layer- b (ptberadlamier ol the

SSem conduc IS pre The range of

. to,_+10.mm rably 27 Febru y 2007 19
pohfei%% O T 1 PR AaT S 967 TR e b adhesives.
partlcularl preferably +0.1 to +1.5 mm and
Thgpdhe@ivigs+i0a Separ elin Lapkradk ih§he, Citnet anfftdrepeeond

in outer di amet er bet ween
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
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the second protective layer 2 and the first protective

layer 5 1 ((outer dianeter of the second protegipaﬁUmyzoo7

| ayer 2)-(outer dianeter of the first protective
| ayer 1)) is preferably in 18he range of +0.1 to +12
mm nore preferably +0.1 to +6 mm still preferably
+0.1 to +4 mm particularly preferably +0.1 to +3 mm
and optimally +0.1 to +2 nm 10 It is particularly

( (preterdieduetent offhiehd ilagtinaitetdeptribvectliagerhael ) udesitexr
a stress relaxation filmdescribed later, and the

dismebsd @f oftectsiewe chayertdri nalfudes) § hes afrereyremtlionedthe
rigid film The sem conductor wafer 5 is supported on

rahbhe bkrst1 48 ps %ﬁctmaﬁelﬁy@feﬁabwe@ theafargl  ang

protectlve | ayer 1 has ™~ sel f - adhesi ve properties, the

t t ed the first
pa T ERRPVE Phs b D ot o o2 R ey Poa Tt 15
| bl e that th duct f
Supnt £88 RS C&é%%@%ﬁéﬁfgnﬁegg%rﬁl\%%tg{feﬁ?@tfwes%ayer

protective layer 1 preferably includes a stress
1 ?m B3O (T4 ThRé dtr €38 Fev@lattihen cirFHiRagurface of
excell ent stress relaxation properties. Specifically,
tha gengidreludstr ghfehe Thd mdgimons Bhstsredsonelaxatd eafer
rate after 1 mnute of 10% 27 February 2007 20

ha€leagat gosued A0 0mAbovVEyr s es] g 59% 00 ARDOMERL the
and nore preferably 60% or above. The higher the

czﬁéﬁf’@ssﬁﬁf%@tiandﬁte% idgidnes P efigl APl &mnthe .

upper Iimt of the stress relaxation rate Is

o dEATEL ] G211 R00% B0 R RS 89: 826, 98% 2% IS 5o

i'ng on
protective layer 1 is equal to or slightly 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 wéfer

5)) is preferably in the range of +0.1 to +10 mm, more preferably
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The stress relaxation filmhas excellent stress
rel axation properties such that the residual smnqaﬁn¢¢y2007
attenuated imediately after the filmis applied to
the wafer 5. Accordingly, é¥en when the wafer to
whi ch the Iam nated 10 protective sheet 12 or 13 has
been applied is ground to an wultrathin thickness and
consequently becones brittle, the wafer can be
+Osdper tredmwy t AbUL 1 corevberalel bechubetof+demy smaiticularly
residual stress in the |am nated protective sheet as a
pretfelrablVhe ot hi ¢kneds 5ofamf handt bpssmeelgxadi onthi b m ing .
preferably 15 in the range of 30 to 1000 pm nore
pr efﬁ&@@h‘ﬂlﬁ@lﬁ? 8RO Pt et dant i & ldﬁa%reecfe%r 8kltYreen
80 to 500 p he stress relaxation filmis not

theagé&§ I?% t x'ﬂ?q a/%sf: bo gd%hégif\‘sta reoscle&tfllvemlayer

satls OVG roperties CRINIE capa

i ng t abo roperti and resi
1 3H i?hﬁa%ﬁ%p?? T it e dea T Burtere-puter
properties are_enpl oyable. The stress relaxation film
dlﬁ%tﬁé o4 et et Fr T mTTterHaraldyry rlodi dsopraferpmlof in
a thernoplastic resin. The hardening resins include
thphotogarabl €0 r bstmst ldhdnR 7 réelsr garaf 204y 2D.1 to +6 mm,
thernosetting resins. The photocurable resins are

stpLeferabdyab eppl Oyledo A8 riuhe phatieaurable preFicRSoly +0. 1
resin conmpositions based on photopol ynerizabl e

toUl gt Rane.AgT ¥hatfa Ol § 0Nl Scr£ ppeferably 5 used.
The urethane acrylate oligoners suited for use in the

P oAl AEEAT RS AL LT D Lo LM
layegq_lncmudes a stress relaxation 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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uret hane acrylate oligonmers may be used singly or in

conmbi nati on of two or nore kinds. 10 The use ofzypaxumy2007

uret hane acrylate oligonmer alone often results in

difficult filmproduction. Therefore, the oligonmer is

generally diluted with a photopol yneri zabl e nononer,

and the mxture is forned into a coating film and

cured to give a film The photopol yneri zabl e nonomer
ehasyet ith phiod ©paly rerdvzgbbec doukb ey bord dh alhee, and more

nmol ecule. In the invention, acryl ester conmpounds

p NG 18 684 atd Medve bultne h%k@éﬁpth%%@s ' qg&awgn rate,

(neth)acrylate dicycl opentenyl (neth) acrylate
I .
SPEDYL IR o0y LBl ALe 3k BELHLCHL LY retanation
f t of 5t 900 rt
a%eeegt%I Rt rerdvaniyy 000 80w bparts By AeigRt, 9%

and partlcularly preferably 30 to 200 parts by weight
dependipg par £91Hy tweRght of the urethane acryl ate

ol i goner. 27 February 2007 22 \Wen the stress

rel aXhei shreépdnresakotied fibmhdhe epbol bentabteess

resin, the resin may be mxed with a
repbatapohypeopzaties knchi ahet 0 redughbhonsebess is

pol ymerization curing time by irradiation and dose. 5

attBauamedtmplatde. photapel yRer#zat '1%” gilﬁie@bﬁ% i H?fer

preferably in the range of 0.05 to rts by wel

5'22%??% Qﬁbk¥% Sfera y%gmgakE%gbﬁng%gﬁ%lﬁgﬁQ%Fmﬁaﬁted
pr%gg %{rttasskkl)ge‘h:,\eigh or ?5 gas ktacgeen raeggl)lnlsegogl g?gund to 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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10 An appropriate conbi nati on may be sel ected from

various conbinations of the oligonmers and the 27 February 2007

nononers so as to produce the hardening resins

capabl e of satisfying the aforesaid properties. The

resins may contain additives, including inorganic 15

fillers such as cal cium carbonate, silica and m ca,

metal fillers such as iron and | ead, and col orants
thsuote s tpingneas sns and ldyebotFoupabiace dihes steasseferably

relaxation film the liquid resin (uncured resin,
enfilditddn of the resin, etc.) may be cast in 20 a

smal | thickness over a casting filmand be produced

intoaa fh @h@%c%‘ira'b@% PE Fgfﬁé' sitlp[:gfﬂgpsi}:iogs based on

predetern1ned neans owed by tenpv
S rocess Wi cause the re
pht%aC % g ggl%akg) reslrls‘—’url uring EFFFrﬁqucﬁ'oﬁuﬁ]ﬁ oﬁreébrﬁ?ferably
%gg % results n fish eyes. Furthernore, the process
P%aHEE:Rﬁﬁﬁ WF WGR Od PR anFReE ATl {oBfUSE | the
thi ckness, with the thickness accuracy being
Pr@@ﬁ@ﬂaﬂﬂyeﬁﬁﬁﬁﬂan@@e(ﬁhéV priogesseddflecudraed wslgihtt Keom
stress relaxation filns include extrusion with use of
1080T+di 606P0anandfhate opre fSranty cat@ndsrdnNgo 0000, The
achi eve hi gher adhesion with the PSA | ayer 3, the

ureppehe aufﬁza@eeomw@mér&smprﬁéeﬁ&éé{esiﬁgﬁg} drmpy be
corona treated or may be overlaid with a layer such

coﬁﬁlﬁaﬁﬁbﬂe6f09§$ thﬁorgsﬁiha er 3 is as described

w th respect to the first protection 10 structure A

lggoiﬁ%nntgggdouftt% ec Bl reOta%%tfl%r%esgrllf%%%rer alone often
results indifficult filmproduction. Therefore, the oligomer
is 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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to the present invention are suitably adopted to

storage, transportation and processing of U|tr2ﬂﬁﬂﬁhmy2007

sem conductor wafers. Partlcularly, the protection
structures are useful 15 foP2the protection of the
circuit surface during backgrinding the wafer to an
ultrathin thickness and for storage and

transgort i on_of the Itrathln mffers When

seni ¢ BrohRfer 18 %%%Fe%}%eja B & bHRHT n%’i’% the
step using the protection structure A the protective

ph@h@@ﬂrabéelIeﬁénath?eﬁeﬁbntMQchﬁcml¥e@uWi@@eaof t he
sem conduct or wafer 5 and backgrinding is perfornmed by

phatcopoVvgntironalioetimod.ia tWrefio a reelictdnduct ob 1yatel zas ion
subjected to a backgrinding step using the protection

cuBthyCtune ByOLrfadibeibanmnatedseprotective sheet 12
or 13 is applied to the surface of the wafer 27

Febrias Va0t 2 thd/ignd e A AV By TE SUIHACE s

of the wafer 5 I's provided a circult pattern.

f f
prePer%BF? fat or mﬂtger:pQﬁ§%iqy H%? O||2byg§%ggéggsmore

Spécia nanufacturlng
enS|on as_ possi bl e. However, since

smal |
oTSBBFFeRY ] Onii 5o pHades ot 15 | HBGEST bl P RO 1Y
tension at all, the tension often accunul ates in
preSemtb PBA) sheler & @ r e Sivdwali obttr @s¢. 10A Phsts by weight
i nvention, the use of the stress relaxation film as
of thkl fthstrpsDhectonteidayer 1 provi des stress
rel axation so that the internal stress can be reduced.

The z0 albioicthrfiial- BB @S A £55018 wsGLPE i dd B dtd ERSOMarious
fromapplication and suffer little residual interna

coﬂfﬁlow%‘f tihe chapat-ed, py Qﬁn‘:e%él‘f&néf@%% %é to p%z[-odléce

enpl oyed, the first protective |ayer
the(hégﬁéﬁiﬁg ésfﬁgfégbable of satisfying the aforesaid

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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of the wafer 5 and the second protective |ayer 2 may

be applied 15 to the exposed surface of the fir27February2007

protective layer 1. It is also possible that the

first protective |layer 1 andsthe second protective

| ayer 2 are previously |am nated and the resultant

| am nat ed protective sheet is overlaid on the <circuit

surface of the wafer 5 via the side of the first 20
pepmndt diigte ungyferridit yl aftheln ahtieknease, wibe fia $hickness

protective layer 1 and the second protective |ayer 2
acPBYaB8¢ BHPRALI gdnasaallami nRigdzgheet  precut into

predet erm néd size, or my be supplied as uncut

I am i r t i i ;
art e At eer o aony e dlth e TR e B en
.the preferred enbodi nent_ of the rotection structure

1 1S S T 08 Tagek 1518 TetppiTed asbghdton,
uncut sheet, is applied to the wafer 5, and is cut

angj ¢plends¥iey-knife along the edge of the wafer 5; 5
subsequently, the second protective layer 2 is
suppld eghasve hisdiext agheguon iwittd: phedstfel ayered, dilweupper
and is lamnated on the first protective layer 1 so

suBBat® o itgr rhescepterscioivd heywaf ermad wndotrhaaseeented
protective layer 2. Thus, the protection structure C

or ALy S8 SandUet 9r el ef Beey dhiigh t the MreseRbat10 The
i nvention can be fabricated with high precision. Wile

3 GQN t.Qr far i ' t :
Pk IEVEE o of PR R i BERRES A VS Tligpeection
tsurfacech)f the wafer is ground with a grinder or the
SEYYREMMtM a predeternmined thickness is reached,

optionally followed by 15 chem cal polishing by _
et Crﬁ%sngnlt:ﬁ@dpicpg@; wafer protection structures according

to the present invention 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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The wafer may be ground to a thickness of, for
exanple, 30 to 100 pm As described above, the7umyalary 2007
PSA sheets suffer residual stress as a result of
accunul ation of tension at tde tine of application,
and the ultrathin wafers are often caused 20 to warp.
In the invention, the use of the stress rel axation
fi.lmprovides stress relaxation so that the interna
5 gipeie FSdnlp¥ereducedie Avededengt thea e fwaf ér inindovided
not be warped even if ground to an ultrathin
witthi ekaéssuiAfaarteonpl dhicoappflitbeigni ndimgr Boepeddoy use
descri bed above, 27 February 2007 26 the. wafers 5 are
ostonediratarweperigassett €oangdateangpantadrutonhfhile
next step. Since the maxi num di aneter of the
adliabeaki ¥Ra1 $heghs1dnok st L pat ctime sheet
12 gr 13 is sli ghtsl %/)n Firggf’g?ﬁgﬁ t%g)tv%)‘?éf'heél\?\]g?ezr 5,
1.0 or. waf rotection.structure .stored
e R ey e B B Eo 8 TER UG Y B o at
f%%s fromdirect contaci with the sidewalls of
2lihe "BEs 5PN AREOFRI AGFY™UL AESTiat&r UBAR. pBSA Sheets as
transported w thout damage. Nanely, the end portion
reéﬁdtlﬁg pEBEREL | V@ EReelnvelrctdrons-bes vassmbrihe stress
protect the wafer S. 10 After transportation and
restgphgen Gihe seimheofidust orotwatérei lsawubiji getedi des atress
dicing step. Prior to the dicing step, the adhesive
reshretiéniso ofien apdlieebinl heraraunds Wd actiudhBckThe
surface of the circuit surface) of the wafer for

ri%e8i Plitns PWPOSES §H§Be§§i£9é;?éc§1it%ﬁ‘lsqfonﬁ 96 Qggﬂkegtim

adhesive layer. 15 After the esive sheet 6

l ' t.he | am nat ed
angf%ﬁ%ﬁ [ v]!e:L S 1246?} e%ﬂ}%%%\i{e’%@%%n ol{ asnts}{?eesrsatmhga alaf er to

t he adhesi,ve sheet 6.  The adhesi ve sheet. used herein
ﬁkenf%he laﬁinated protective 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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may be selected without Iimtation from adhesive

sheets having various functions, including 27 February 2007

di e- bondi ng sheets and 20 sen conduct or processi ng

adhesi ve sheets. Wen the adhesive sheet 6 has no

functions as a dicing tape (no functions for fixing

the wafer or picking up the chips) , the adhesive

eet h ubst.ant t he as. t he

“Rar e 1 Th5T Fed te ot hel Yari? P THE G G g Of the

tape is 27 February 2007 27 applied to the_exposed.
DAL o NG CHdIe 7 v & N6 Ser SAn@TOREC LLER AGYETT 4 is

subjected to the dicing step. The adhesive sheet 6
supaiitegt sabsh antdudl Ispeelte sanepsl ked 4o the wafer fmyarok is

produced by previously cutting the sheet into the size
cutefvate 5 appkiecakndfet albhg wakeedghbst thequentlkys;

however, the adhesive sheet 6 in the formof uncut

subBReubs tapp! tRE sdcdhe prbfast And 1agecub Ak ong, dﬁff‘ed as a

outer periphery of the wafer. Wien fhe sem conduct or

sh@%&eﬁrééugr%%gﬁrﬁd@g&%&%ﬁa el(%teeghéiofigEgnﬁ%a%efd on the

he present 1 nv secur
t ect.ed ,and not dana even r|n |cat|on
PR SN e yhoe S8 TR A B BHG Sh P bt ppater
sen1conductor wafer 5. Furthernore, as |IIustrated in

> BRg. tha, SgRcBYt BFCpEFFpRer ARYpbr £ oI hets t Hdreadieiang ion
sheet 6 is cut in a manner such that a cutter is
stirpeedral G kerdgoaduts ogewiapheratcentisurfadchcobrehent
protective sheet. That is, the cutting blade 7 is not
incentachedami bd fher vadesd swend Sigd aswacifueor di ngly,
damage to the wafer can be reduced during application

and w14 NghOf sdrbecadhasi e wheat -3 SHHSAan Yi e he

protective sheet or the | am nated
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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20 protective sheet is renoved, and thereby the wafer

is transferred to the adhesive sheet 6. Ther e&@tRbruary 2007

conventional steps such as dicing are perforned to
produce sem conductor devi @és. When t he adhesive
| ayer 4 is conposed of a renovable 27 February 2007
28 adhesive, it is preferable that the adhesive sheet
6 is applied to the wafer' s ground surface and the
thgurafepér Ppherastpord ilonh a ofalide caltreditee agleétranspoutted
off; thereafter, the second protective layer 2 is
to rtﬂtmmeﬁtaame-p pr iSdmceothehma@timﬂumgdi dihet & bifr'Sie protective
protective layer 1 is renoved fromthe wafer surface.

shSeparnbe f1aMnAe28baRs Ok Ne SOLND1 PIRt eGLiVE1ightly
| ayer 2 and the first protective |ayer tenable

1a{:§gycqlgﬂ efla&'srume 0§§§§e5t°th§ smiag%&‘&ct%omggf&

collective rel ease firs and e Secon

ctive Ia ers 1 and the first and t

orBL LRIt hr el e PafEPe i TP 5T hre Tate T raventanant
t her eby t he mafer is transferred to the dicing tape,

the r?éi%fvértl?% WATEER Dy ramHRRAE icTIaGRevhbl it sidewalls
sem conduct or chi ps, which are manufactured into

of skl consltiet be . dévdicoadiby Ly, c dineemtsifemalcapr beessandported
The | am nated protective sheet for sem conductor wafer

widlccot diagaye. t hanprlgsenhe Ryentddtich tife thanbratedtive
protective sheet 13 used in the protection structure

sh&et Thahct Sond Nes | @EHIEd Proteetdvengheatr L3 F or

sem conductor wafer is a lamnate of the first and the

Secqi:ﬂe]_zocﬂ “ttli'a\(:(ioh’la %rds EI]toei%g]rez t%ewgle?ﬁgggguctor

second protectrve layer i n out’e

wa eb]?rist :I-*?u %Ieéé dp:roogl %%tcll\lll% g%\gp 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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1. Preferred enbodi nents of the |am nated protective
sheet for sem conductor wafer are the same as 27 February 2007
descri bed for the 27 Februaré 2007 29 aforenentioned
sem conduct or waf er protect n structures. | NDUSTRI AL
APPLI CABI LI TY The sem conduct or wafer protection
structures and 5 nethods, and the lanm nated protective
use therejn p even on of

DR e er Sl R UG ARG Ofr GRS paTbart o Wb oel the
wafer is ground to an ultrathin thickness and

lapigaspott SRLIASEHUEAL D disd ner 6E€Bs f Bire prdbesdgienghget
sem conductor 10 wafer as described above, a

6 bewmingndubsbanabélyi shaotamanaged awhthe anmafethesiyebe
sheet is applied thereto, and the wafer's end surface

prbaupeevenieed itamigostatti na the anhewitt iAgobtiade iWreBefore
an outer peripheral portion of the adhesive sheet is

apﬁyEcgfion dBer g ofgret he Myabaliddiantinat Hhe el efne

be daneged 15 during application and cuttlng of

adhgglgghg é¥€ qﬁ?%h%a@ogﬁlnve8¥889 t ME}%gglle t the

nbe he presen on W SCr
in reater det ai | However, it sho
WaEerc%@t%%efau‘f h& O?%etl?%\féth‘{%rp?%l%?r% M tlete wter
thereto. The "wafer transportation ability" and

" ad8seW etlsheram i ppluAtey amifan yi's ek estgduatidd Bye
the net hods descri bed below 27 February 2007
protection structure of the present invention, the wafer 5 is

gsecurely protected and is not damaged even during application
of the 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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30 (Wafer transportation ability) In Exanples and
Conpar ati ve Exanpl es, respective sem conductoribgkry 2007

protection structures were produced. Then, the
silicon wafers were ground t4f thi ckness of 50 mby 5
means of a wafer grinder (grinder DFG series

manuf actured by DI SCO CORPORATI ON). The waf er

rotectiop .structures_were then tored in a wafer ,
2T e’ caSePWETR: GBS0 % WAF G %P hegkchaagawlied
(Adwi | | _RAD- CXV manuf actured by LI NTEC CORPCRATI ON)
tsthsetiieiit |15 IrPREMBR BF 2 easuist Fee cadernnas rimheaklyportion
transported 10 and installed into a cassette house of
ofa Wiciadgesipe mgmtteris (Qdwidflf ; RADe2B8@teer,i ehe second
manuf act ured by LI NTEC CORPORATION). Ten 8-inch (200 -

prdecudfver $ awete2piecesmedetinagal b EX@Pt® ®e dicing, the
Conpar ati ve Exanple, and eval uation was perforne

d by
£ G LBgebRevBUNAGE rOfl  ¢Lacked, waf mged
Jhafe?%l e15 ?Adhegige sheetgé%%%gfﬁéxgbl |t§%f€? ce-

le . [ | es, . respecti.ve
5 enicgng%@€g}5§gggﬁﬁigﬁﬁéc ?g%ﬂéryﬂgfﬁgg§ﬁﬁé?%layer:2and
roduced.  Then, the silicon wafers were ground to
tHE R BEOBPCBOY i Y ST RO EeGF bF Ogiiabpxure stress
(grinder DFG series manufactured by 20 DI SCO
toc%bpcmi‘m\e@ PppRRedi Ve ehdactiAmwitdldassearl dhe first
manuf act ured by LI NTEC CORPCRATI ON) was | am nated on
anthéhegeegnddsprbbeetofret heywens et asnill 2. prot ecti ng
anot her surface wth the protective sheet, using

| ami pater Adwifilr RABN3EBBe setbes drorudaciared,d¥% 1 ang
LI NTEC CORPCRATI ON). The | am nation 27 February 2007

2 3te WYothheepshesi e sheelresnh Lo med under-heating o
at about 150C

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 semicoﬁductor 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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to increase adhesion of the adhesive sheet to the
wafer's ground surface. Thereafter, the adhe3|mspdnumyzoo7
- sheet was cut into a predeterm ned size by noving a
knife along the wafer 5 confpguration. Ten 8-inch (200
mm wafers were processed in each Exanple or
Conpar ati ve Exanpl e, and eval uati on was perforned by
counting the nunmber of wafers cracked or danaged
a furdmn t 1@ d atdmincafdudie adhesd v e sdtesit i o) Famerds .
(1) Stress relaxation film50 Parts by weight of an
uret hane acryl ate oligomer having a weight-average
nol ecul ar wei ght of 5000 (nanufactured 15 by ARAKAVA

CHEM CAL | NDUSTRIESs tehR ) && wei ght of
y MEI of

i sobornyl acryl ate, 25 parts
phen r OXYRC | _acryl ate, ts by wei ght of
a pho%gzgﬁﬁ%ggpgg¥tgﬁ YERRET RS eFF C@ﬁgugggres and
nuf act ured by Cl BA SPECIALTY CHEM CALS) and 0.2
%Zﬂd §H€ b pRE haf o yaRPABLpF gReer t 200 Mok ribeatkin
ther to give a photocurable resin conposition as
enéb @K@ﬂen¢épnf@ﬁnﬁﬁ@aaesﬁpegswaébaxdhrmngfgkmndIh@ and
resin conposition thus obtained was applied over a
trpokyetlipltenet ehephthal at€=(PEE) ghblimu( progduch ek Fakay
I ndustries, Inc., thickness: 38 m, in a thickness of

th130npRL2ZnFebrHAEYo2004. 32 by the fountain die
met hod. Thus, a resin conposition |layer was forned.

| mﬂb@é?&i’n@fttoef:h%gﬁrr@cp@éé qf%tr' éhglﬁggﬁgr%gﬁanifiﬂgtor

was |amnated on t esin conp £Fd

wafer as described above, a semiconductor wafer is not damaged
when an adhesive sheet is applied thereto, and the wafer’s end
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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lam nate was WV irradi ated at a dose of 250 mJ/cn®
with use 5 of a high-pressure nercury |anp (1602WFetruary 2007

height: 10 cm thereby to crosslink and cure the
resin conposition layer. They, PET films, on the both
surfaces were renoved. Thus, a stress relaxation film
was obt ai ned which had a thickness of 110 pm a
stress relaxation rate of 87% and a Young's nodul us

(Weffel SeipodidtRan @) 1Rkessure-sensitive adhesive

for sticking to wafer's «circuit surface An energy

radi gt Q- I 0 Vi an .ener .
Fadi ot o e Sabr el r s s 0k 2A-BRag e M appagive
unded 15 with 5 parts by weight of a curin

563“%?%?‘38153&% "G SBr BAGEE C61-CPo Py IER_I LS| §6€§’aﬁ5pgu§ﬁ*@-
trimet hyl ol propane) and 5 parts by weight a

TheRot 6p6I §het Featiade isniveirat 6r oRhRGACURE ci8kss of 50 um by
manuf act ured by Cl BA SPECI ALTY CHEM CALS) to prepare a

mepgR, of Thevabow ardneiegy (padhdeironFeusabl es eepnl sadruhad by
been obtai ned 20 by reaction of 100 parts by wei ght of

DI&COGHIABORAT IdNt. COhsivgifed pobt85tpants: Y MBI PE +hen

n-butyl acrylate and 15 parts by weight of

t3rhydiaxyelhybr acdyd &lie ] | O aver -
" ol ecul ar wei ght  of aboﬁ{%G%%?)lO% Vﬁvéetg%fl% %g?‘%% ggrrier

o< L B0l dpL P 1 BB e g

t hus-o

PET release fil SP- PET . 3801 manuf actured by
SuBt RPieh EFPORRENE: CAPREEE B APATAL A4 it haBsBprEed
roll knjfe coater so as to achieve a dry thickness of
an%sll?ﬁt%nlo}@%veéﬁ%yﬂ caFyehbe Mreseesiila anciaghespeencunter
| ayer was transferred to the 5 stress relaxation film
(A ephfdd13P Q0L peThas, mandfastured by LINTEC CORPORATION) .

Ten 8-~inch (200 mm) wafers were processed in each Example
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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protective |ayer 1 was prepared. (3) Second protective
| ayer An acrylic permanent-bondi ng type PSA (PK27 February 2007
manuf actured by LI NTEC CORPORATI ON) was applied to a
PET release film (SP-PET 10,,3801 manufactured by

LI NTEC CORPORATI ON, thickness: 38 m so as to achieve
a dry thickness of 20 pm followed by drying. The
resul tant adhesive |ayer was transferred to a rigid

fahlans Cpr .. T ries, .lnc. o

R Rnsss PR Feme DI SRa il by cropr s

0 ' .Young, s _15.nmodul us: 6. 1x105 N ). ,b Thus,
toaI %%%%%%Q graglte é'cl: Eg lgv(ge]j9 nge/ &hEs Vep?s}é%%ﬁ %8 . tokf‘?lya@er s ground

C?nfigur@%ion gf | am nat ed protective sheet The second
SUSEGEECt | VST &k has prertieshiod sk ctdar cuk okmr20a

mmin dianeter. The release filmon the first 20
prefstesrived gyée Wasrp¥éheda indfehaldhpsthpr saéeti ve

| ayer was laminated to the mirror surface of a

cogifiiguontwaher (200 mmin diameter, 750 jimin
t hi ckness) via the exposed PSA with wuse of a tape

| ami neh @- AW L b0 RAD 3208F b reanid acs sk 8d rb¥aci kNERE
CORPORATI ON) The first protective |ayer was cut along

orrCgﬁpgﬁgﬁyééyE§Qﬂ51e§4aBHe?ggfﬁﬁyf%ﬁrW%QSFE%%%EQQQ by

waf er. The cutting was perforne
. n.angle of about 15 relative to the ,
k18 Phe BRSS! APRHL SR B d oY vatfagtt Sanging
1 resutt, thg di anmeter of the surface of first
2Bt PR eteRvel | Byera2dBeptRangna®do:- 9 nm Thereafter, the

exposed surface of the first protective

Example 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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| ayer was |lam nated with the second protective |ayer
via the PSA |layer with center alignnent. Thus,27February 2007

sem conduct or wafer protection structure was

fabricated. 10 Exanple 2 Thes$irst and the second

protective |ayers produced in Exanple 1 (1) to (3)

were cut into circular forns 199.5 mmand 201 mmin

di aneter respectively. The release filmon the 15
bypeatendopnotdet dye hayesdWasrhes! adreand thapsssen 1ayer

protective layer was lamnated to the stress
wadel@aidon i . j t. layer, via

t he exposed&%%gya%F%mge%¥%§£gﬁﬁéﬁﬁgﬁﬁﬁg%fﬁﬁé,tge Same PET

| -am. ng rot.ective . sheet was produced. Subsequently,
fltlﬁfg]v{éggma%a engltgerc%toé’cttﬁlvee RS C\%ér?qs & d@%ed 1t FEd the
llﬁ.r%&y 20 surface of a silicon wafer via the PSA |ayer
FHE 195UV groredaitee rayer dpsenoéerbBrmdY pgnmerith use

Thus, a semnmiconductor wafer protection structure was
of ghiilchr g esElarpes cBrY 2anPeldGar §/2007he35hThel0 cm)

first and the second protective |ayers produced in
thexaiyl &0 Trespliok(@)d vere ﬂr&r&eaiﬁd:oh@o@i@réﬁﬁla?élﬁh The

that the release filmon the second protective |ayer

pEmasiprel ed and vden m@%&%ckéﬁgvééyeﬁ;ﬂ@% sStress
tHe F st

| am nated to the stress relaxation 5 filmo ir

rAEQEEELLVE: ANy o¥ia iﬁ’%& SRPSR Sk?aeci %A’cpg;th: gngrsgiqlaj {lf f:]fﬁnogfun,

| am nated protective's was
t he | am nat ed

| i anet e ubsequent |y,
» STty eRehbet OLE ThR Racuit SouRE minoon Suptdedulo”
of a silicon wafer via the PSA | ayer of the first

Pasrotective |ayer

(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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10 with center alignnment. Thus, a sem conductor wafer
protection structure was fabricated (Exanpl e 3)7February 2007
Sem conductor wafer protection structures 205 nm and
208 mMmin dianmeter of the Ilamnated protective sheet
were produced in a simlar manner in Exanples 4 and 5
respectively. 15 Exanples 6-7 The first and the second
protective |ayers produced in Exanple 1 (1) to (3)
aptAried aid nated i212,BNReN S U tHrat sihe mﬁﬁ%%?%%u%‘%ﬁby
on the second protective | ayer was peeled an e 26
to the stress

Lve .layer was lam nate ,
o R  ONF s o s OOl GErE5F dyfer, ~ol b kni £e
t he exposed PSA. The resultant |am nated protective
COghESt Siial® | HhiPrALEY St B TRE ¢k @it ABeini followed by
silicon wafer via the PSA | ayer of the first
dryigfect The Teyertantt rdbestisre dkbivganeas. t My Bafted to the
the 27 February 2007 36 |am nated protective sheet
stwasscutlegehivhatfilheproaberedi anetef. annoss 4 Eirst
center of the wafer became 201 mm Thus, a
preesceanduthgerwaf gasppoepgtean structure was
fabricated (Exanple 6) . In Exanple 7, a

(35epkepndust-grwal & pgﬁégction 5 structure having a
[ am nat ed protective sheet dianeter of 208 nmm was

S Syl B S DN 5 R e [ crune
bY%ﬁ%ﬁ@@ﬁag%@g&%gﬁéﬂﬁgga{é:ai'\lf-efﬁgn 4SBrET
t hi ckness of 20 pm fol | owed by drying. The resultant
38 @ Wi dtayred R sLINTEC CORPORATION, thickness: 38 pm) so
as to achieve a dry thickness of 20 um, followed by drying.
The resultant adhesive layer was transferred to a rigid PET
film {product of Toray Industries, Inc., thickness: 125 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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transferred to a rigid PET film (product of Toray
I ndustries, Inc., thickness: 125 m Young's nod@Edsiary 2007
4.9x109 Pa, value 15 of thickness x Young's nodul us:
6.1x105 NNm. Thus, a proteciive sheet was prepared.
Thereafter, the protective sheet was precut into a
circular form205 mmin dianmeter. Subsequently, the
protective sheet was lamnated to the mrror surface
thof cangiolircon watesildtdn cemer. althgneantindhiss 2@ rmed
sem conduct or wafer protection structure was
wHiaky irgat I T n le 1
() vaeang Fe s BTy 5?@%%28 TEdE 15@%@@3&% to
f he I ON, .27 . Febr
tjﬂﬁ%%ﬁ?%&%esgugggkﬁ$mgc Fo aghP£95e§t&r %ﬁnesés a
The resultant adheS|ve

| owed
Séﬁtér fhe Jt%%%?%P%Bg?osﬁlgﬁtﬁt P IPEFTHLI RE R iiee lover
Tor ay Industrles Inc., thickness: 125 m Young's
bergag 42 -4. 88109 Pa, value 5 of thickness x Young's
nmodul us: 6.1xI05 NNn). Thus, a protective sheet was
pr epihedeaThereafteexrohedps ot Bote e thhekirs@protective
|am nated to the mrror surface of a silicon wafer

lagethweentaimed i ghneith thebsegurat byot LBLIPE ORI V84 the
sheet was cut such that the outer di aneter across the

Ps@eMd wir @fi thheewakbera 10, BeaaMe 205 Mm, S:re}ﬁiscorgiuctor wafer

sem conduct or wafer protection stfucture

prbROELeal el COmRALabLy e bXAMI £ ] The felease T11m on
he second protective |ayér produted 15 in Exanple 1
(3) was peel ed, and the second protective |ayer was

|l ami nated to the stress relaxation filmof the first

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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protective |ayer produced in Exahple 1 (1) to (2), via

the exposed PSA |ayer. Thus, a |am nated protectiFéruary 2007

sheet was  prepared. Subsequently, the |am nated
protective sheet was 20 |ampated to the mrror

surface of a silicon wafer wwth use of a tape

| am nator, and was cut along the contour of the

silicon wafer. Thus, a sem conductor wafer protection
struatisr €ivas ata@bitie<ateetbndle odicamater 1aletrBeproduced in
upper nost substrate surface of the protective sheet

E 1%99-$1ﬂmh)a@)F%QE%aEXmgHQZed§§%gg%%%%%&g%gﬁgxgﬂ%%;%he

2 The first protective |ayer pro
. \\as i.n the m.rror _surface of a
rebaso ki o RO DAk R Lol on e 13 and the
alignment. Thereafter, the protective |ayer was cut _
SSSiOOHP T RESCoht oA YEf Yhe laminadwdies dhe STrass nelaxation
sem conduct or wafer protection structure was

Liflghpf ceted irmerdpARetéveot ayae, uppetimesexpubstrai®. The
surface of the protective sheet was 199.8 mm 10 The

regodseintut poanetexprpkestand Ehapar absverExanphiasc kS
shown in Table 1, and the evaluation results in Table

ciZzcuddrFebiuany 004 d3%néteP. Usi@lse neNtWMO end 1IMninated
rMW a (Da Nr HIl m aF, I m Xx OXO0XX X X X

prétécXi¥e 8hbetOwas 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 gimilar 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 second protective layer was peeled and the
second protective layer was laminated to the stress relaxation
film of the first protective layer, via the exposed PSA. The
resultant laminated protective sheet was 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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13h G(DH (DwOXx WN r. tomJ d 01 WNF W
rtQWrWj Hrt -~frmrrwl-"F'N~ x T$ n | m2a Hebruary 2007
F' Nr r NNr Nrr x, Otno 0~1.,. ww«-Oo 00O0O
Oo~~_.ar (DH rtm' Ywmiyd n 7 h rt H. mh rt H

rt' OmkF,. fr WW fP.0 7 RN 1T F5Nrt <rrH b arm

ma o F v yoo'  mmmmmmmmmnbort j Ft 10, hm

<(m nylg. cWM O -w.~rnmr aHwMart N (D a w (D

1abPHaNED ro b N V8 Onbbt Gds LatGieiCtiat th@ Quﬁér'dl ter
Wro K r< F<Nr~ FF<HC -J< r< |-" amr

acfc'bsts' Qe c%gljte,rcgﬁ :chél wg@ﬁ?n?scamev\égll\&rmp F L?S’rta_rt
< OO0OmMmmm

sewﬁ]o%d}hcﬁ]oE] w6fe?:n Br?‘EwiLon strLFl"ctuS:)e 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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O ro rtmm HHHmm

MmamF '<rororoNrorororor
HHHHI1-3 HHHHhMal x N F N Hr H ¥ Februdry 2007
I~r F Wrt~nrtwma NN NNNNNNNN F,p) mm
ry NNNNOL NNNNNC<I5Hrs I-" r(nmH Dwrt
naaaaa,oa,oao0O0Oo0tY arrm WO roroio
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XXX xxxaGdohal mHrt rmF F~Nr rr F Hr
trilcEnsBsH 35MiR) 0 £ AP 20nQeBe0200f3 ~thi Bhflss Nr 19 an
mnOrONTrt aw~""mcrtrt mrnommmrnrn rn
kR ‘ . rt H-do
fo 18985083 51%80 e R St vl (P M

r

db%%%’%ﬂﬂnﬁ proghctcéf Toray Industries,
Inc., thickness: 125 um, Young’s modulus: 4.9x10° Pa, valﬁe
of thickness x Young’s modulus: 6.1x10° N/m) . Thus, a

protective sheet was prepared. Thereafter, the protective
sheet was laminated to the mirror surface of a silicon 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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the PSA layer with center allgnment 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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- 5 OcE_= i !
e . > First protective laver Seceond protective laver
S 9 O c m M o Thkns
P ozcE=o Thkns. |  Stress UV PSA Thkns. | Young’s x © | Adheslye | ppplication Cuttin
Z X c = (i) relaxXation | thickness (i) | modulus | Young’s layer method™? Smd:oa*ﬁm
c ,O"o0Ego rate (%) (pm) hm (Pa) modulus Type/ " :
> ZcE_o N/m Thkns.
ooE = Tid
cE<o s only 2
OxQo~ c=_[Ex 1| 110 87 TTsTPe  eEr 125 | 4.9x10° | 6.1x10° PK Two-time protective
— ~ o0 - o 20 pm wmﬁw@mdpow. layer precut:
! E_o : 201 mm
| cLo® = | Ex. 2| 110 87 UV B¥ee gy 125 | 4.9x10° | 6.1x10% |  PK One-time 1 1°°: 199.5 mm
C- m > o0 S s© = dt.a 20 pm lamination 27: 201 mm
-© ol Ex. 3| 110 87 15 JE® I PET 125 | 4.9x10° | 6.1x10° PK One—time | b cut: 201
02200 .S N = nwwm 20 um lamination Poetl Im
- Ex. 4 110 87 s 5 PK One-ti
OcZ2o00 'S PET 125 4.9x10 6.1x10  one—time :
ew = T G@mdw‘s%m 20 wum lamination Precut: 205 mu
c . =0 Ex. 5| 110 87 PET 125 | 4.9x10° | 6.1x10° PK One-time
-£_°__5 S G/wwﬂtg . 20 lamination | EXecut: 208 mm |
0O ool B 8] 110 87 15 jm | PET 125 | 4.9x10° | 6.1x10° PK One-time | After cut: 201
= oZ D . TV type 20 pm lamination frous)
oo o X. 110 87 DET 125 4,9%10° 6.1x105 EK One-time After cut: 208
Exc-oZ nm_H mm 15 um ) 20 um lamination mm
z oo _T g% 8 - - - PET 125 | 4.9x10° | 6.1x10° | UJ type jome-time Hprocut: 205 mm
_ Hrn amination ‘
Z Z : ,
m - o o /.\C Trx. 9 - - _ PET 125 4.9x10° 6.1x10° UV type One-time After cut: 205
N -0 2 O Feomp. v 20 Um laminaticn mm
P Xz z O B 1 110 87 15 bm | PET 125 | 4.9x10° | 6.1x10° b | one-tine After cut:
= > o pra amination 19%.8 mm
RO - = TR YT 87 uv type - One-ti :
Bl rscEomm| o N D = B
— .+ Thickness .
O xXx0OZcDQ7; 3 . :
0 w80 ez T ! Tuo-bime Laninacion GBS ity YU type (U curable 2sh
- : ) rotective layer wa inated i
. XMW M%WN .ﬂwmm.zmﬂ.wmﬁyﬁWWmQﬁ%ﬂ the mm%md rotosetoe Hmwmm.v s mSmnm ed on the wafer, and then the second protective
- -time lamination e second proitective la lami | i i i
NS ! . yer was laminated on the first protective layer d th
o 5 laminated on the waf i i : yer, an en the laminate
5. <800z, single-layer film ﬂwwﬁmmwﬁwmm%momm%m the first protective layer. In Examples 8 and 9 and Comparative Example
— = x00O c EOL : Precut (Cut into a predetermined size before lamination
10 After cut (cut into a predetermined size after lamination)

H_.mﬂ ..||

First protective layer,

2™ = Second protective layer
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Result of grinding to

50 pm

Wafer transportation
preoperties

Adhesive sheet applying

properties

Remarks

10/10 successful

- 10/10 no damaged wafer

10/10 no damaged

wafer

at

10/10 successful

10/10 no damaged wafer

10/10 no damaged

wafer

10/10 successful

10/10 no damaged wafer

10/10 no damaged

wafer

10/10 successful

10/10 no damaged wafer

10/10 no damaged

wafer

10/10 successful

16/10 no damaged wafer

10/10 no damaged

wafer

10/10 successful

10/10 no damaged waferx

10/10 no damaged

wafer

10/10 successful

10/10 no damaged wafer

10/10 no damaged

wafer

10/10 successful

10/10 no damaged wafer

10/10 no damaged

wafer

10/10 successful

10/10 no damaged wafer

10/10 no damaged

wafer

10/10 successful

7/10 three damaged wafers

5 of 10 wafers damaged
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10/10 successful

6/10 four damaged wafers

7 of 10 wafers damaged

Wafer damaged
during adhesive
sheet cutting
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February 2007 41 CLAIMS 1. A sem conductor wafer
protection structure, conprising a sem conductor

waf er and a protective sheet 5 overlaid on a circuit
surface of the sem conduditgIMiafer, wherein the
protective sheet has a larger dianeter than the outer
di aneter of the sem conductor wafer.

W
a
m
m

i. A semiconductor wafer protection structure,
comprising a semiconductor 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.

2. A semiconductor wafer protection structure,
comprising a semiconductor wafer and a laminated protective
sheetoverlaidonaacircuitsurfacecxfthesemiconductorwafe;,
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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2. A sem conductor wafer protection structure, 10
conprising a sem conductor wafer and a | am nat e February 2007
protective sheet overlaid on a circuit surface of the
sem conductor wafer, wherein the |am nated protective
sheet conprises a first proiective |ayer having
substantially the sane size as the outer dianeter of
t he sem conductor wafer and a second 15 protective
| ayer lam nated on.the first protective |ayer and
+havithg ldh mout er dianeter that is equal to or |arger
than the outer dianmeter of the first protective
| ayer, and the lam nated protective sheet is overlaid
on the circuit surface via the side of the first

protectiverhaygkmidBnducThe §3%901991>’€E8{:i¥\@f géructure
C or ,

protection structure according to alm

[ e tiye sheet .or .the,_ |an nated
PR Vo eRaEh Fac R R, ahann ePObRaL TP 1aver nas
Iarger t. han %he out er. di aneter of the sem conductor
A RPEFT Y 29C ERbr Uity 0GR e 5hen BheoOwher Alamrter of
sem conduct or wafer protection structure according to
the gemizongieten wakerf Pivst2pPotecti v kagethhaseckndn
outer dianmeter that is smaller than the outer dianeter
proft ecie veehd gonduct en aafer dipme2e0 tiva® immiangethehan the
second protective |ayer has an outer dianeter that is

oult@irgel ahdadr tdfe theukehi bARBEEHr Ofa fd¥e HETOCONEdYCEDI )
wafer by +0.1 to +2.0 nm 10 5. The sem conduct or

waf er protection structure according to claim2 or 4,
wherein the first protective layer includes a film

havi B9 a Sfl{eesgenrileéoaﬁ(c?&citoonr rv%ferOfpr%ttelcecalsc}n 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

wa.fer with a laminated protective sheet, wherein the laminated
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40% after 1 mnute of 10% el ongati on;," and the second

protective |ayer includes a filmhaving a val ue7®ébruary 2007

Young's nodulus x 15 thickness of at |east 5.0x104
Nm 6. A sem conductor wafer protection nethod,
conprising overlaying a cirgygit surface of a
sem conductor wafer with a protective sheet having a
| arger diameter than 20 the outer dianeter of the
sem conductor wafer. 7. A sem conductor wafer
prptotecté oshaet hothpr CONPr b St NPs OVEFbBYEPDv@ Ta¥&Mikaving
surface of a sem conductor wafer with a | am nat ed

suPk @%@myfys‘aﬁ@t saMbes i n Lhe ) amnat £d; 20, Hebr U Vine

43 protective sheet conprises a first protective

@%&f%#&b LAt ALy G 208 9120 189, L NP QUL 8k eq

sem con or ~war er an

ctive la ated the first protective
on p%? iRt 4% LS oHaY GRS Amp 5T CigapaeT Bhat
or larger than the outer di ameter of the first
is p@%@%letii@/eolr aly@?gelan‘diqrheth%rﬁihméddmmﬂfe@ iafe Wedfirst
is overlaid on the circuit surface via the side of
pretectivstlapeot ecid viehd ayserindiDed@. pAdve: seinie ariciedt airs
waf er protection nethod according toclaim6 or 7,

ovatELEd Nort henProteatityenshesie oFid Nene |AMNAEGhe first
protective sheet has a maxi numdi aneter that is

préggéggvé é@e outer dianeter of the sem conductor
waf er by .1 to 10 mm 15 9. The sem conductor wafer
protection nethod according to claim7, wherein the
first protective |ayer has

8. The 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



an outer dianmeter ‘that is smaller than the outer
di anmeter of the sem conductor wafer by -2.0 t&AFavmary 2007
and the second 20 protective |ayer has an outer
di aneter that is larger than the outer dianeter of
the sem conductor wafer by «4 1 to +2.0 mm 10. The
sem conduct or wafer protection method according to
claim7 or 9, wherein the first protective |ayer 27
~February 2007 44 includes a filmhaving a stress
Lnludest icod idan dagfingt al edskss408d akteioh mhbeter oft 109% st
el ongation, and the second protective I|ayer includes
4% &iterHamingta o@loe «afonpinids, FREWMS s%cohhiGkNeSSt ive
of at least 5.0x10° NNm 5 11. A lam nated protective
1 Sl nfcQfaB@MaC ANdYC hak i N Ee .G ARPLIS WG LI 1815 «
protective |ayer and a second protectlvenlayer,
wherel e pr-0 kve,l ayer has a |arger
thout er(aes [ lia'_l)gtae%r ﬁt%%g;% t5htg%€t8f Iﬁﬂ% first protective
| ayer. 10 12. The | am nated protective sheet for

> sem conductor wafer according to claim1l, wherein
the second protective I|ayer has an outer dianeter
that1fs | ot gefinahed Herotreriveli sineeerfof sdmeidinditctor
protective |layer by +0.1 to +4.0 mm 15 13. The
walfgiri nampdipiogeat fuesshpebtéotiseniaopndushara ¥e&erd
according to claim11l or 12, wherein the first

prptetetteveaytayevhénelndase addddn BHNGE @ AL N8 r has a
relaxation rate of at |least 40% after 1 mnute of 10%

laghengattidandiand -khecsaeend 120 F?:rk%t @g%%‘é?%ﬂoacyeeétive layer.

includes a filmhaving a value o

10
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.
15

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

20 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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nmodul us x thickness of at l[east 5.0x10" Nm 14. A
process for processing a seniconductor wafer, 27February 2007
conprising a step conprising backgrinding a
sem conductor 27 February 2007 45 wafer and applying
an adhesive sheet to the ground surface while
protecting the sem conductor wafer by the
sem conduct or wafer protection nethod of any one of
claims 6 to 10. 5 15. The process for processing a
wasfah eoddretlyingafrerdhasd vedilnge tt bo chai gr ddnd confticsivwig 1e
a further step conprising cutting off an outer
pefdditiergathposdn iamrafud ther adfesivge tskestni WohAudtor wafer
cutter in a manner such that the cutter is noved al ong
Rt RUHih RREhRREHE A6 r kD otgctive
psheet or the 10 Iani%gpg% %?g?égéw%e%sﬁée?%'ABSTRACT
Di scl osed herein is a seni conductor wafer protection
structure including a sem conductor wafer and a
protgﬁtive sheet overJaid on a circuit surface of the
seni conductdf REHHSSS ivdr BFRCERELPF i s RBEBIO hag fer
a larger diameter than the outer dianeter of the
acserrlidBAdGet staiaf bt TP T b iorfurrtdeiniedep comprising
sem conductor wafer protection structures and
curstihgds{ £ amdobarirnat etipipe od Bgtdnte csheét thoradis®sive sheet
therein that enable prevention of damnage to a wafer
widhr & ngigrdndinng Baeh & ansROhatl eRe WP &he YWafRled 810ng
ground to an ultrathin thickness and transported.
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sem conduct or waf er whereby danage® to the wafer can

laHEn&@QHcﬁgoQQE{PQea ééggtion and cutting of
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an adhesi ve sheet.
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ABSTRACT

Disclosed herein is a semiconductor wafer protection
structure including a semiconductor wafer and a protective
sheetoverlaidonacﬁlcuitsurfaceofthesemiconductorwafer,
wherein the protective sheet has a larger diameter than the
outer diameter of the semiconductor wafer.

The invention provides semiconductor wafer protectieon
structures and methods, and laminated protective sheet for use
therein that enable preventicn of damage to a wafer during
grinding and transportation when the wafer is ground to an
ultrathin thickness and transported. Also provided is a
process for processing a semiconductor wafer whereby damage
to the wafer can be reduced during application and cutting of

an adhesive sheet.




