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ADHESI VE SHEET ‘AND METHOD OF USE THEREOF 5 ;gzﬂvﬁgg-
FI ELD OF THE | NVENTI ON The present invention relates to a

pressure sensitive adhesi ve sheet. Nbre particularly, the pr esent

I nvention relates to a pressure sensiti adhesi ve sheet which, at the
time of working of the back 10 of an adherend having a surface.. mhose
irregularity hei ght differences _g%#ﬁrge is preferably stuck to the
adherend surface to thereby protect i ng the wor ki ng. The

BACKGROND GF THE ?#ﬁ%ﬁ#ﬁwﬁ@m%" Aoy subf S R ne back of

a semn conduct or g P he surface thereof having electrical circuits
formed thereon is Bﬁgte'I 50 y a pressure sensitive 20 adhesive sheet.

The height differences of custonary circuits attributed to el ectrode
el enents have ranged fromabout 5 to 20 [err]m For the wafer having

t hese 5 customary circuits t Eﬁ&ﬁﬁghgﬁgﬁonventiona
surface protective sheets can t Prcuits

The present invention relates to a pressure

sensitive adhesive sheet.. More particularly, the
present invention relates to a pressure sensitive
adhesive sheet which, at the time of working of the back
10 of an adherend having a sﬁfface whose irregularity
height differences are large, is preferably stuck to the
adherend surface to thereby protect it during the
working. The invention also relates to a method of use

thereof.

15
BACKGROUND OF THE INVENTION
In the step of grinding the back of a semiconductor

wafer, the surface thereof having elec;rical circuits
formed thereon is protected by a pressure sensitive

20 adhesive sheet. The height differences of customary
circuits attributed to electrode elements have ranged
. from about 5 to 20 um. For ﬁhe wafer having these
customary circuits formed thereon, the conventional

surface pirotective sheets can fully protect the circuits
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2 wi t hout_t he occurrence of circuit breakage or mafer cracki ng
and thus have been ‘sati sfactory. However, in recent years, the
met hod of nounting IC chips is being diversified. For exanpl e, the
packaging 5 nethod in which'an IC chip circuit surface is arranged

down has been devel oped. In this packagi ng net hod, electrogg_elenents
protrude fromthe circuit surface and the height differences thereof

are 30 [err] m@ah¥Bkeehe occ@EFERtONE i rBL €8 BEedibaie W0 wagk] m - 10
When the grinding of the back of the wafer having such protrudent

el ectrode equggk&lggrggg tREL R4 d Deen satEEaEEoRY! While protecting the
surface with the conventional surface protective sheet, it has been

encountered that tRewhaek, i sndessint YeRUa( 8hePREthONOF %unrt@.hbeiéondl ng
the protrudent el enents to t hereby cause depressions (dinples) to -

occur on the kRagksOfist Beingf @iversifiddirt ek, ekdmbbs, hagh r&AYahLer ed t hat
dinple portions crack to result in the breakage of the wafer.

Sinmilar prebl egatHoEAGOWALEREEN Wid NeHigSREebule bikfadd is (3@ngeEk)
provi ded for marking of failure circuits after the inspection of the

waf er circuitsjown has been ReQEI&SEN! N9 the@BSphekagih®mdtmdasur face of
sem conduct or wafers |ike those nentioned above are cal l ed as bunps.

For the senm cailttiradenal ensnbaviprerrutie frloﬁr gnebumlm&a&tﬂa% hade been
taken, which include,

the height dlfferences thereof are 30 Hm or more,

occasionally greater than 100 pm.

10 When the grinding of the back of the wafer having
such protrudent electrode elements formed thereon is
carried out while protecting the surface with the
conventional surface protective sheet, it has been
encountered that the back is deeply ground ;t portions

15 corresponding the protrudent elements to thereby cause
depressions (dimples) to occur on the back of the waéer.
Further, it has been encountered that dimple .portions
crack to result in the breakage of the‘wafer.

Similar problem is encountered with respect to 'ink

20 (bad mark) provided for marking of failure circuits
after the inspection of the wafer circuits.

Protrudent poftions formed on the surface of
semiconductor wafers like those mentioned above are
called as bumps. For the-semiconductor wafers having

25 large bumps, measures have been taken, which include,



¥

.3 for exanple, decreasing the hardness of the substrate film of
“the surface protéctive sheet and increasing the - thickness of the
pressure sensitive adhesive sheet. These neasures, however, have been
unsatisfactory, and 5 the above probl egs have not yet been resol ved.
OBJECT OF THE | NVENTI ON The present invention has beeebnade in
vi ew of the above state of the prior art. It is an object-of the 10

present i nventggen eBchBﬁ.QV'dé‘c@eaFHﬁ&S‘éHé ﬁ&?&héésyeof the adfRtirygesheet
which, at the tinme of working of the back an adherend having a

surface whose ﬂﬂ&rﬁ%‘f‘ fhb! Yurface RidHuced LS %s&%@rﬁéz@a@@tngl snr ef erably
stuck to the adherend surface to thereby protect it durlng the 15

wor ki ng.  And tﬁﬁ%%%sogfeﬁﬁe%rééﬁrﬁr %%ﬁ@&ti{?é!em&éh}é sh to provide a |
nmet hod of use thereof SUMWARY OF THE "I NVENTI ON

The pressure sgpsid &n\éssadassw@wék@xet hakve! BEen 20n s ¢ £5QtJrRY €BhEON
conpri ses a substrate and, superlnposed t hereon, a pressure sensitive

adhesive 5 tHa%®ovel Bkébﬁ&hétﬁa;@ rﬁfehPQttbagnarmwaan val ue of
dynam c viscoel asticity tan [err] of at east 0.5 at a tenperature

ranging from-5 to 80[err]C
JECT OF THE I 10
- The present invention has been made in view of the

above state of the prior art. It is an object of the

10 present invention to provide a pressﬁré sensitive
adhesive sheet which, .at the time of working of the back
of an adherend having a surface Qhose irregularity
height differences are large, is preferably stuck to the
adherend surface to thereby protect it during the

15 working. And another object of the present invention is

to provide a method of use thereof.

SUMMARY OF THE INVENTION
The pressure sensitive adhesive sheet of the
20 present in&ention comprises a substrate and,
superimposed thereon, a pfessure sensitive adhesive
layer, this substrate exhibiting a maximum value of

dynamic viscoelasticity tan_8 of at least 0.5 at a

temperature ranging from -5 to 80°C.



It is preferred that the above.substrate have a t hi ckness and Young's
" nodul us whose proéduct is in the’ range of 0.5 to 100 kg/cm

The present invention is also concerned with a 5 nethod of use of the
above pressure sensitive adhesive heet conprising sticking the
pressure sensitive adhesive sheet to a surface of an adhergend and

wor ki ng © the adherend at its back while protecting the adherend

surface by neans t.he ssur nS|t|ve e :
This invention prgbi P%eﬁﬁFFS eé€ e 3RS AR %hﬁgFgégﬁre senS|t|ve
adhesi ve sheef ich can eC|ser

f rregul ari s of an
adherend surf SECRess QP’J@Hy MRS ﬁ%ﬂo%\rgrg}%ldgr ir:t gghgﬁg 1+Egdl fferences
and 15 which c’#;eo té :gs? g Zdl ng of the back of the adher end,
enabl es acconﬁ??%ﬁI s 150 o]/ grlndlng Wi t hout being aff ect ed
by the irregularitjes of th adheren rf
DETAI LED DESCRI PTI %IﬁVEﬁ?FtRP 18 a C&%ﬁ1rnereseﬁ? invention wll

be descri hed ingg %h%% use osp%g,gevﬁv{oove ssure HGAL %auaahgsﬁé“ ve

adhesi ve eel® 'O conprisés a su rate and,

sheet compr1s1ng stlcklng_the pressure sensitive

adhesive sheet to a surface 9f an adherend and working

the adherend at its back while protecting the adherend

surface by means of the pressure sensitive adhesive
10 sheet.

This invention provides a surface protective
pressure sensitive adhesive.sheet which can precisely
follow the irregularities of an adherend surface to
thereby absorb the irregularity height differences and

15 which, at the time of grinding of the back of the
adherend, énableé accomplishing a smooth back grinding
without being affected by the irregularities- of the

adherend surface.

20 DETAILED DESCRIPTION OF THE INVENTIO
The present invention will be described in detaii
below;
The pressure sensitive adhesive sheet of the

present invention comprises a substrate and,
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~superinposed thereon, a pressure sensitive adhesive | ayer.

" The substrate exhibits a maxi nrum val ue of dynamc vi scoel asticity tan
8 (hereinafter sinply referred to as 5 "tan 8 value") of at |east 0.5,
preferably 0.5 to 2.0, and still pgeferably 0.7 to 1.8 at a '

t enper at ure rangi ng from-5to 80[err]C. The termnology "tan [err]"
used herein nmeans the foss tangent which defines the rati o¥of |oss

el astic nodul us/ storage el ast.ic rnodulus. It is neasured ;,10.by the use of a
dynami ¢ vi scoSRRSFIEPPTRedRthqaRy @ PEOPRUFP REMTLONS MSUSEYE of response
to a stress sych_as tension or torsion applied to an object.

In the presen &¥{vention, it is preferred that the above substrate

gaéetg 100" Ko/ om af-‘gngH‘é%%%%%f’ﬁ%‘@i&%f smggﬁ%gﬁré?x:fﬁ%eq% i ;hegéi?gﬁ v
in the range g'?sg%e?%kigggt%gh ?S(thegh'h%r&éégr% %llgdkt%gg&%ﬁ EQS%% pm and
Tl the Typeca o VBhusiD qf o 1ohBE BYFE PRSI RANTRE £ 625 ac the
g0, PO U B BERF R T 00T B BUSK e CRArBRoR T
substrate may fe,Prepapedoe?d MhetkbBRInGPOGVCIiNY §+ LELEORERLILN DY a

curable resin

- means the loss tangent which defines the ratio of loss
elastic modulus/storage elastic modulus. It is measured

10 by the use of a dynamic viscoelasticity measuring
instrument on the basis of response to a stress such as
tension or torsion applied to an obiect.

In the present invention, it is.preferred that the
above substrate_have a thickness and Young's modulus

15  whose product is in the range of 0.5 to 100 kg/cm,
especially 1.0 to 50 kg/cm, and sfill especially 2.0 to
40 kg/cm. The thickness of the substrate is.preferably
in the range of 30 to 1000 um, still preferably 50 to
800 um, and optimally 80 to 500 um.

20 The substrate is composed of a resin film, the type
of which is not particularly limited as long as the
above properties are exhibited. The above properties
may be exhibited by either the resin per se or the resin
blended with additives. The substrate may be prepared

25 by either conducting film formation by a curable resin



6 and curing the filmor conducting filmformation by a

thermopl astic resin. For exanple, a photocurable resin or a
thernosetting resin is used as the curable resin. 5 Preferred is a

phot ocur abl e resin. The photocgrable resin is preferably selected
from anong, for exanple, resin conpositions whose principal_
conponent is a photopol yneri zabl e urethane acryl ate oIigoné?Land

polyene thi ol Lsi 0%indGne i1nl UEScHERLOENG A8Y] Henabigamy gan be

obt ai ned by reacting an 1socyanate-termnnate ane prepol yner

whi ch i s obtai EﬁQn{Ré( f&ocid b AP0l yester or polyether - type pol yol
conpound with a po y?socyanate conpound such as 2,4-tolylene

di i socyanate, 2,6-t I i | sQcC ene diisocyanat e,
1, 4- xyl>/yl ene dii soc@%%awé' & isgpgégﬁﬁgrr%h%%%rﬁgfygdl I socyanate with an
ﬁ;éygi;gtﬁgl aEP§F§%£$EE¥%€3%§§%¥#%3Fg%g{ %X%@ §$g¥*§¥Pgeg§n%§droxypropyl
acrylate, Z hygggf\g¥9£€@yis @:%E%%h?%ﬁle 2%1119.0' yet hyl ene gl ycol acrylate
or pol yethyl ene glyco thacryl ate. I'S urethane acryl ate ol igoner
has a phot 0p°'¥ﬂ§rﬂ>ﬁ@tp$&z%%i‘i%g§ﬁﬁgﬂdié %fé&ie%h\%c;é%@eéegdl from o

under goes pol ynerization and curi I rradi at

thereby forv‘aakbhgl for example, resin compositions whose principal
component is a photopolyme;izable urethane acrylate
olngmer and polyene-thiol resins.

10 This urethane acrylate oligomer can be obtained by
reacting an isocyanate-terminated urethane prepolymer
which is obtained by reacting a polyester or pélyether
type polvol compound with a polyisocyanate compound such
as 2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate,

15 1,3-xylylene diisocyanate, 1,4-xylylene diisoqyanate or
diphenylmethane-4,4'-diisocyanate with an acrylate or
methacrylate having hydroxyl group such as 2-
hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 2-
hydroxypropyl acrylate, 2-hydroxypropyl methacrylate,

20 polyethylene glycol acrylate or polyethylene glycol
“methacrylate. This urethane acrylate oligomer has a
photopolymerizable double bond in its molecule and

undergoes polfmerization and curing when irradiated with

light to thereby form a film.



7 The nol ecul ar wei ght of urethane acryl ate oligoners

preferably used in the present invention is in the range of 1000 to
50, 000, especially 2000 to 30,000. These uret hane acryl ate oligoners
can be used either 5 individually or isn conbination. ) It is
often difficult to obtain a filmonly from the above urethgne acrylate
oligoner. Thus, films are general ly obtained by diluting the urethane
acryl ate ol i gafRr 1teauaaghfag9mrya€eu&%gﬁenge Le G L9 a 10
filmformation and curing the ot opot yneri zabl e monomer
has & Phot ool YEHd AP usea 100URL 0N Y Al rdrfyd e

pr esent venti.on,” preferre an acry I ¢ ester conmpound havi ng

a relatively byklyodd iPso bB0, espedllNYRROLYTSH) gl e fRIuTer emmpl oyed
for diluting the urethane’ acry ateoligonmer is, tor exanple
sel ected from anDikne acrylate o?hb&ﬁ%é %&P'ﬂéo'ﬁ%@a égeﬁe@s | sobor nyl

(met h) acryl at e, dlcyéTopenteny acryl ate, I cycl opent anyl

(et h) acrylsat 4,84 ¢ LPRP tSNY 0¥ Ymbi nat#é th)acrylate cycl ohexyl
(meth)acrylate and a anantane % acryl at e; aromatic

conpounds such as bzl AAi Al dREk to gbeain sNPROGYELT £rapnpOUNdS

such as tetrahydrofurfury acryl ate, norpho acrylate, N
the above urethane acrylate oligomer. Thus, films are

generally obtained by diluting the urethane acrylate
oligomer with a photopolymerizable monomer, conducting a

10 film formation and curing the film. The
photopolymerizable monomer has a photopolymerizable
double bond in its molecule, and, in the presént
invention, preferred is an acrylic ester compound having
a relatively bulky.group.

15 The photopolymerizable monomer gmployed for
diluting the urethane acrylate oligomer is, for example,
selected from among:

alicyclic compounds such as isobornyl
(meth)acrylate, dicyclopentenyl (meth)écrylate,

20 dicyclopentanyl (meth)acrylate, dicyclopentenyloxy
(meth)acrYlate, cyclohexyl (meth)acrylate and adamantane
{meth)acrylate;

aromatic compounds such as benzyl acrylate; and
heterocyclic compounds such as tetrahydrofurfuryl

.25 (meth)acrylate, morpholinyl acrylate, N-



. 8 . vinyl pyrrolidone and N-vinyl caprol actam According to

necessity, polyfunctional (neth)acrylates nay be used. The above
phot opol yneri zabl e nononer is preferably added in an armount of 5 to
900 parts by weight, still 5 preferagly 10 to 500 parts by wei ght, and
optimally 30 to 200 parts by weight to 100 parts by meighkrof t he
uret hane acryl ate ol i goner. : On the other hand, the .polyene thio

resin for usevinylpytfolidor¥ QEHEC N-¢in9lchproFadhisdnt at adcorighgedof roma 10
pol yene conpound having no acryl oyl group and a pol yt hi ol conpound.

Speci fical |y, nebesBotypnSoLprtidnal (metB)S&HETdtask MagMbanaggd. f or

exanpl e, diacrolein- pentaerythritol, trinethylol propane diallyl ether

adduct of tolrykeaBovt iMcPRAVReRNdabls ahotidthad idl Iptefeehbage 15
ol i goner. Mercaptoacetic acid or nercaptopropionic acid ester of

pent aeryt hrit @ddeanifr &h eamdint RF Bsed 860t p&rts by wlgHd)i elizonmpound.
Furthernore, commercially avail abl e pol yene pol ythiol oligonmers can

be used. The pRleFeihBly 10 to \BWHarek bhewsobheneaddidtin@ing Bor use in
the present -20 invention is preferably in the range of 3000 to 50, 000,

still preferahoy20008at-es 30y Ghght to 100 pakfstBe #igHtN@GOknkhe substrate
fromthe phot ocurabl e resin, the tinme spent by pol ynerization and
curing effgctQﬂehhaaaoaefyxémgeﬁjﬂybm@&d t he
On the other hagd, the polyene-thiol resin for use
in the production of the substrate is formed from a
10 polyene compound having no acryloyl group and a
polythiol compound. Specifically, the polyéne compound
is selected from among, for example, diacrolein
pentaerythritol, trimethylolpropane diallyl ether adduct
of tolylene diisocyanate and unsaturated allylurethane
15. oligomer. Mercaptoacetic acid or mercap;opropionic acid
ester of pentaerythritol can preferably be used as the
polythiol compound. Furthermore, commercially available
polyene polythiol oligomers can be used. The molecular-
weight of the polyeﬁé-thiol resin for use in the present
-20. invention is preferably in the range of 3000 to 50,000,
still preferably 5000 to 30,000.
In the forming of the substrate from the
photocurable resin, the time spent by polymerization and

curing effected by photoirradiation and the



_photoirradi ati on dose can be reduced by m xing a '~ phot opol yneri zati on
‘initiator into the resin. Thi s phot opol yneri zation initiator can
be a photoi nitiator such as a benzoin conmpound, an 5 acetophenone
conmpound, an acyl phosphi ne oxi de conpourgd, a titanocene conpound, a

t hi oxant hone conpound or a per oxi dé conpound or a photosensitizer such
as an am ne or a quinone. Specific exanples thereof i ncl ud&1-

DL o A AUy SBESTAY s 1

benzoi n et hyl | phenyl sul fide,

tetranet hyl t iy %Bﬂ&%é%&%%@%onl ¢ AAQ %%%b%)ér%éiﬁ"e di benzyl,

di acetyl and [err or oant h raqU|none

phot opol yneri zati o | d [ anount of 0.05
to 15 parts by wei 3??[1@ ?hgkﬁboﬁm prefe fg}tﬁ?l%iftag %g pllsla(?tazgsI by wei ght, and

optimally 0.5 photofrxq.ta.ala@ﬁ:‘t %u@ﬁ X‘E'Qrﬁeﬂqe h%a&é&hﬁdbyax"e' ght of the resin

total. e production of t ove curable resin, 20

ol i goner agd A R b e r [ &gﬂplnations
so t hat thg aggve pEBperflggﬁggﬁﬁ% e s eal h! o' 8Xide comp ]

thermopl astic { &rfo%fen‘és%?h@ohﬂ& Sé:'bélifcﬁla“ﬁthone c8ﬁBoQﬁd5<§‘:¥ gcted from

anong, for exanple

peroxide compound or a photosensitizer such as an amine

- or a quinone._  Specific examples thereof include 1-
hydroxycyclohexyi phenyl ketone, benzoin, benzoin methyl

10 ether, benzoin ethyl ether, benzoin isopropyl ether,
benzyl diphenyl sulfide, tetramethylthiuram monosulfide,
azobisisobutyronitrile, dibenzyl, diacetyl and fB-
chloroanthraquinone.

The photopolymerization initiator is preferably

15  added in an amount of 0.05 to 15 parts by weight, still
pfeferably 0;1 to 10 parts by weight, and optimélly 0.5
to 5 parts by weight to 100 parts by weight of the resin
total.

In the prdduction of the above curable resin,

20 oligomer and monomer can be selected from among various
combinations so that the above properties can be
realized.

The thermoplastic resin for use in the substrate
can be selected from among, for example, polyolefin

25 resins such as polyethylene, polypropylene, polybutene,



.25 resins such as pol yethyl ene,. polypropylene, polybutene,

10 pol ybut adi€ne, pol ynet hyl pentene, polyvinyl chloride,

pol yvi nyl i dene chl ori de, nonhydrogenated styrene- vi nyl i soprene bl ock
copol yner and hydrogenat ed t hereof. t hese, nonhydrogenated or

hydr ogenated styrene- 5 vinylisoprene bl ock copolyner is prengred.

The styrene-vinylisoprene bl ock copolyner is general ly an

Tt “oroup, e tyafa%%%eﬁ: B ypesr GRAYHE b %mgenawg?;;zae- |

10 : .

[ﬁrr}“ 2%/ 1’128?: e&?“'@ﬁ\}%% rrpere%[% eifertae, %oﬁMP%nQEQaggﬁ$e of enﬁfaniﬁgg
8

e tan 8 val U SR LSRN ﬁd@%% R el Lo

i norganic fill e6§ Lsﬁjch aio%g(&rgggg nat og ﬁ‘gtggdsﬂ' ené“ ca and rret al

fillers such as ron AHd spec a t on of neta

fillers havsng f%soprene CIfIC gﬁa géd % gre%g£%% .
€ i

Further, thé su e nay con aln S for exanple,

pl astici zers or coI Qf@nts%ﬁ%%g_giw%%w&e bltockt %gpgiﬁﬁorsaddl tion to

t he above conponents respect m ng mnet hod,

for XD &y o 11 9 UHS 7R ?sE@Pex?S—Péo%‘i%%%@ Ry LLhtpEaSt! NY

copolymer) having a high content vinyl group. Both the

nonhydrogenated and the hydrogenated styrene-
10 ~vinylisoprene block copolymer per se exhibit a high peak.
of tan 8 at about room temperature.

Additives capable of enhancing the tan 8 value are
preferably aéded to the above resin._ Examples of the
additives capable of enhancing the tan 6 value include

15 inorganic fillefs such as calcium carbonate, silica and
mica and metal fillers such as iron and lead.
Especially, the addition of metal fillers having a high
specific gravity is effective.

Further, the substrate may contain other additives,

20 for example, plasticizers or colorants such as pigments
and dyes in addition to the above components.

With respect to the film forming method, for
example, the substrate can be produced by first casting
a liquid resin (for example, noncured resin or resin

25 solution) onto a processing sheet in the form of a thin



.aliquid resin (for exanple, noncured resin or resin 25 solution) onto a
* processing sheet in the formof a thin ‘
11 filmand subsequently conducting given steps for film
formati on by nmeans of appropriate way corresponding to .resin type. In
this nmethod, the stress upon the resin during the filmformation is
slight, so that the 5 occurrence of fish-eye (insoluble porti-on of the
resin conponents) is slight. Mregver, the uniformty of tre__ film
thi ckness is hEghmaandt sbsequantdy’s cPRERFEing given @é’ﬁ?r%%ﬁ F4tPs within
2% Anot her preferred nethod of forming a film 18. coppri ses
cal enderi ng or fexmatienbyY Jreansy ofi PRPTART1RES WaY QRrresgPrR E)Pgtg%ul ar film
met hod. ' .Corona treatment or_ superinposition of another.
| ayer such as BEFHBrEYRS- belieffhe agthpdanthpRiress “p°§’uF'P‘§c5,esﬁﬁrrel y the
side furnished with the pressure 15 sensiiive adhesi,ve | ayer, of the
substrate in ofygingothe film formaticRelgqftiEhte ??)5“%3 53 ssure sensitive
adhesi ve | ayer between_t he substrates,. L, The pressure
sensitive adhegcgurspeee of figh-eve (laﬁeiah’rem%"r&?fbr?ﬁ 55 58548d by
superinposing the 20 pressure, sensitive adhesjve IQ%gr an th% gﬁ%ve
substrate. \WeSorRengREsi te Skighh v MOLGRYET ¢ty EEorMItY; O Ki80sed of

an ultraviol et curable pressure sensitive ) . .
film thicgness {s high and the thickness precision

generally falls within 2%. -
Another preferred method of forming a film
10 comprises calendering or extrusion forming with the use
of T die or tubular film method.

Corona treatment or superimposition of another
layer such as primer may be effected on an upper
surface, namely the side furnished with the pressure

15 sensitive adhesive layer, of the substrate in order to
enhance the adherence to the pressure sensitive adhesive
layer between the substrates.

The pressure sensitive adhesive sheet of the
present invention is produced by superimposing the

20 pressure sensitive adhesive layer on the above
substrate. When the pressure sensitive adhesive layer
is coﬁposed of an ultraviolet curable pressure sensitive
adhesive, a ﬁransparent substrate is used.

The pressure sensitive adhesive layer can be formed

25 from various conventional pressure sensitive adhesives.



~adhesive, a transparent substrate is used. The pressure
sensitive adhesive |ayer can be forned 25 fromvarious conventional

pressure sensitive adhesives. : 12
These pressure sensitive adhesives are Pat limted and, . for exanple,
any of rubber, acrylic, silicone and pol yvi nyl ether based_pressure
sensitive adhesi ves can be used. Further, radiation curabl-€, thernally
foaming 5 angd water swellable pressur sen5|t|ve adhe Lves gan

used. Thape rﬁﬁ‘@?ﬁ‘b‘éepe’iﬂﬁsr’r&léfﬁ F PP &Treerﬁﬂtoaéﬂ‘l e terl al

t he t hickness

t he ssure se hesive Iayer S generally in
the range of aEBEt §a¥éfeid”¥66’ ﬁf p?€ﬁ¥§uj FHgsene 16“90 50 [err]m

Vari ous pressure_sepsi %had eS|ves can be used, as above pressure
sensitive adhe?P%%VhF¥ o%? ehypased pﬁSFFFEﬁI%ﬁn§*9ﬁY%uﬁq¥?s1Yﬁ838aﬁescr|bed
in, for exanpl anese Pat nt Publlcat 89 56112 and 15
Japanese Paten L%’(FﬁdOpe u SE 9‘(15% Nq"er’“glié@%g
preferablyéJsed s the rad f‘f bqg cur ‘(e % ur.abl e, ravi ol et
curabl e ‘or &l e&Pfolf2b8anFWE 2 ?ﬂ?&ﬁFEFrBr§§§ﬁ+ 25 rﬁﬁqﬁﬂﬁgegdﬁggl 8, which,
however, is not limted thereto. In the present invention, it is 20
espeC|aIIy preP@FPed to enploy uItraV|oIet curabl e pressure sensitive

adhesi ves. Nbreover SCri

Algﬂoug epen 1ng on the tyvpe of employed
material, - the thickness of the pressure sensitive
adhesive layer is generally in the range of about 3 to

10 100 um, preféfably about 10 to 50 um.

Various pressure sensiﬁive adhesives can be used as
the above pressure sensitive adhesive without any
particular limitation. Those described in, for example,
Japanese Patent Publication No. 1(1989)-56112 and

15 Japanese Patent Laid-open Publication No. 7(1995)-
135189 are preferably uséd as the radiation curable
(light curable, ultraviolet curable or electron beam
curable) pressure sensitive adhesive, which,'however, is
not limited thereto. In the present invention, it is

20 éspecially preferred to employ ultraviolet curable
pressure sensitive adhesives. Moreover, those described
in, for example, Japanese Patent Publication No.
5(1993)-77284 and Japanese Patent Publication No.
6(1994)-101455 are preferably used as the water

25 swellable pressure sensitive adhesive.



in, for exanple, Japanese Patent Publication No. 5(1993)-77284 and
‘Japanese Pat ent Publication No. 6(1994) -101455 are preferably used as
the water 25 swellable pressure sensitive adhesive.

13 The pressure sensitive adOQ?ive sheet of the . pr esent

I nvention can be obtained by coating a vafiable substrate in
appropriate thickness with the above pressure sensitive adR&si ve

di to th 5 techni | oy kpi f | 1 ter,
Gravure - coator T BRESEEPCPona: | DR P ROIEOP ISt RE (e and
dryi th i ti dhesi t.o t.h f ,

Sensi 11 ve. aGhesT Vi Ty GRVSRCRE. SaBoPT deEethed BinSReEbY: TR Aitbssary,

I | i ' lied 10 to th . [ ti dhesi I :
The pressure SeRSPTTARFS e SPPECRRABES o (eSS wibPoRbRt 2paVont ion i s used
to protect the surface of . . var%ﬁus.itens angd to ef%ﬁct tquﬁ{ary fixing
at the time  PrEISHre A0 N6: RFAGS T FGYiCM%rC FRE Presdldey 15

iti hesj heet | It abl d for . tecti th
Cireuit SurPace BT IRRIENineng BRite PN ESRE of TERIhAuC or

f . Th . iti dhesi heet of t t ] ti

e S U nl ShERtirTn 1 A AREEPAr of pBECELET PAUTE BovES LoRe S 1 od

S
pr operties _and g%rr]fr?g ell_cl'];ee%xlevseé\;lu eats)g_ggnt?éi\trgeadhesive to thereby form a

pressure sensitive adhesive layer on the substratg.
When considered necessary, a release liner is applied
10 onto the pressure sensitive adhesive layer.

The pressure sensitive adhesive sheet of the
present invention is used to protect'thé surface of
various items and to effect temporary fixing at the time
of precision working. In particular, the pressure

15 =sensitive adhesive sheet is suitably used aé one for
protecting the circuit surface during the grinding of
the back of semiconductor wafers. The pressure
sensitive adhesive sheet of the present invention is
furnished with the substrate possessing the above

20 specified properties and hence effectively absorbs the
irregularitiés of the circuit surface. Thereforé, the
pressure sensitive adhesive sheet of the present
invention can not only be stuck with satisfactory
adherence to wafers provided with bumps and the like and

25 thus having large surface irregularity height



irregularities of the circuit surface. Therefore, the pressure
sensitive adhesive sheet of the present i nvention can not only be
stuck with satisfactory - adherence to wafers provided with bunps and
the like and 25 thus having large surfgce irregularity hei-ght
14 di fferences but also mtigate the influence of the oo
irregularities of the wafer surface on the back grinding to thereby
enabl e not onl )ﬁﬁ@%éié@ﬂéé&}ﬁ 1% ‘ﬁﬁft‘iéatemhhgrf Alnddbealag attaining an
extrenely snoot grinding. Moreover, en the pressure sensitive
adhesi ve | ayer ;i fogf I i hasHgabl e
pressure sensi tlilr\%ggggﬁgglgg%gc% et:ql_re %%gghggf%/%gestor%ntﬁghgg%# %ggegs#?y
reduced by UltigviRbelny enabid k) pPulhieion Ad And WRgeaP! etion of
required 10 working, The pressure sefsitive adhesive 'l ayer can be
easily strippe 1 {3l 1 : ressk k1 ve adhesive
Taver with U CRGrerar PALoELES dtdiiinl’ BASUkErenely 3iIYI (2 T
| NVENTI ON 45 indinBl S ,on VifeSpfe st £AC Ql.ective
pressure sé%siﬁf&gdéﬁﬁesivgagﬂ%%g Jﬁ%%hhcgnpg?egéseﬂf%&gl i%%b||OMlthe
| rregul ariti es Jahedsyadieyenci SWditedot, ol ekl A0SAUP the

g ,

irregularity heirght differences an whi ¢ at the tinme of grinding of

the back of thg2QviBdher enfab RN E3u26C0aRLE 8V8 thdnatiRRY, h chack ori nding

" adhesive strength can be easily reduced by ultraviolet -
irradiation, so that, after the completion of required
10 working, the pressure sensitive adhesive layer can be
easily stripped off by irradiating the pressure

sensitive adhesive layer with ultraviolet rays.

EFFECT 6F THE_ INVENTTON

15 This invention provides a surface protective
pressure sensitive adhesive sheet which can precisely
follow the irregularities of an adherend surface to
thereby absorb the irregularity height differences and
which, at the time of grinding of the back of the

20 adherend, enables accomplishing a Smooth back grinding
without being affected by the irregularities of the

adherend surface.

EXAMPLE



~ W thout being affect ed by the irregularities of the - adherend surface.

EXAVPLE : 15 The present
invention will further be illustrated below with reference to the
foll owi ng Exanpl es which in no way, Limt the scope of the invention.
In the foll ow ng Exanpl es and Conparative Exanples, 5 the " b%gik grindi ng

aptitude test" was carried out in the fol |l ow ng manner. - Back

grinding aptitude test . The follow ng dotted bad-marks_by printing
as bunps ver e TROBRTRIE S 1&V§B'ét‘:ﬁ!’a‘f’lgurffq*fctg‘e5f g@- Fﬁ:&ﬁsg’iﬁteg

sem coductor wafer. [Fach pressure sensitive adhesive éhegt. was st uck
to the surfacePglovheltiafenenssi R FRg following) FxampleRePRIGH if ded, and

t he opposite surface of the waf er was, ground. The wafer

confi gurati on, Pgr Va¥; kit the seope: PgnEheom’d%é‘?fﬁ:l’lfé’t'i on nethod were as
follows: 15 (1) wafer confligyration t hi_ ckness_of fer

(thi ckness of porti & %%r&’]rﬁ?%’mg EXgppl6R 20 i (RRAr2 86 Fﬁa"%@eférr] m

dot dianmeter: 500 to 600 [err]m . dot height:. 70 [ert and 20
dot pitch: 20 KRei APRFYIT {RAAI% AP EIERAE] Hﬁj‘?p was s o7 o€ LhEné

following manner.

Back grindin titude test
The following dotted.bad -marks by printing as bumps
were provided on a specular surface of 6-inch
10 semicoductor wafer. Each pressure sensitive adhesive
sheet was stuck to the surface of thé wafer on which the
bad marks were provided, and the opposite surface of the
wafer was ground. The wafer configuration, grinding
conditions and evaluation method were as follows:
15 (1) Wafer configuration
thickness of wafer (thickness of portion where no
dot was printed): 650 to 700 um,
dot diameter: 500 to 600 um;
dot height: 70 pm, and
20 dot pitch: 10 mm interval (overalllprinting);
(2) Back grinding conditions
finished thickness: 200 pum, and
grinding apparatus: grinder DFG 840 manufactured by
Disco Corporation; and

25 (3) Evaluation method



_ (2) Back grinding conditions . finished thickness: 200 [err]m and
grindi ng apparatus: gri nder DFG 840 manufactured by Di sco

Cor poration; and 25 (3) Eval uation net hod

16 G ound wafer back was obgeéved. When there was no crack

or dinple or when dinples were observe ut the maxi mum dgggh t her eof

was less than 2 [err]m the wafer was eval uated as "good".” On the

ot her hand, when dinples 5. were observed and the, axi nrum dept h t her eof
was 2 [err]mor Gropgyce WafRE R%T‘]érw%sﬁﬁ?ﬁ"ﬁgt‘ed g2 BT é'ga's. no

The tan 8 was neasured by a dynanjc viscqelasticit asur.i ng

i nstrunent at A% 9% FERdE Qrs‘{’P‘é’%s‘.imPQles 56 P%ESFV??%%%#‘%%bst rate
was sanpled into a 10, predeterm ned sjze, and the tanhéerr was neasur ed
at a f r SHREHER SfepiPo tRETEAf wRs ¢ f FangFhg Y34 A7 to
150[err]Cwith the use of Rheovibron DDV-11-EP nuf act ured by

Ori entec Cor pof WAL R nmgerhim vaP Jehe °thero1haﬁgasgﬁﬁﬂ ‘?EPP Sit

tenperature ranging from-5 ta 80[err]C 15 S | oyed as_"tan 8 val ue".
The Young' erYiﬁF%lsd%%%r‘Wéa?ﬁ’rde&h%t m‘é’]"t‘@é“? thErect wad inin

rdance with I rial ndar d _K7127. Exampl e 1
accor dance tmoij'g,p atq'?es %va e(;i:'u%wtas gvaluated Sz:Esa " 1m%ledq'. anpt €

The tan & was measured by a dynamic viscoelasticity
measuring instrument at a 110 Hz tensile stress.
Specifically, each substrate was sampled into a

10 predetermined size, and the tan 8 was measured at a
frequency of 110 Hz and at temperature ranging from -40
to 150°C with the use of Rheovibron DDV-11-EP

manufactured by Orientec Corporation. The maximum value

of measured tan § at temperature ranging from -5 to 80°C

15 was employed as "tan 8 value".

The Young's modulus was measured at a test speed of

200 mm/min in accordance with Japanese Industrial
Standard K7127.
Example 1

20 S0 parts by weight of urethane acrylate oligomer
having a weight average molecular weight of 5000
(produced by Arakawa Chemical Industry Co., Ltd.), 50
parts by weight of isobornyl acrylate, 2.0 parts by
weight of photopolymerization initiator (irgacure 184

25 produced by Ciba-Geigy, Limited) and 0.2 part by weight



20 50 parts by wei ght of urethane acrylate oligoner havi ng a
wei ght average nol ecul ar wei ght of 5000 (produced by Arakawa Chem cal

| ndustry Co., Ltd.), 50 " parts by weight of isobornyl acrylate, 2.0

parts by wei ght of photopolynerlzaylon initiator (Irgacure 184 25

produced by G ba-Ceigy, Limted) and 0.2 part by weight

17 of pht hal ocyani ne pignent were bl ended together thereby

obtaining a ph%%%%ﬁfﬂo% (a‘iﬁhugﬁtgﬂgéé Ll _Flendeld ogEQhééPt h&ﬂ%y

terepht hal ate oray I nduStries,

t hi ckness_: 38 Lg{élm%% %h%%%tcluggbﬁé ﬁé&%s&f@’% 86 . Was coat ed wth the

above resin ness o pm according to the

fountain die techni }pﬁe%t&y t&?éﬂh@ﬂafaféasdﬂﬂﬂ leﬁlor(Bgﬁaﬁé&{l gyayer

| medi ately after t resin conposition [ayer was

| ani nat ed wthTspgysmgﬁte 0kl | MAndAdey ool Gl Geag photih

gltrawolet ray emtte froma pressure ' nmercury lanp ( 60 Wcm
i stance 1 / in conposition
| ayer was gr ors%f %%%%smoﬁﬁﬁ%éﬁﬁh%féﬁo&eerFEF% of 110 [err]m

thi ckness was ggtstgfgmt 3 85 RBBLE e DOLY s Pl Bo erldie tan
0 3L thicRi

[err] and Young I'S su strate fil mwere -neasured by the

above nEthOdS'fgpﬁtgfﬁqa{é ég€§ﬁlq¥%n hﬂegégyeférmlng a resin One side of

this substrate m was coate

composition layer. Immediately after the coating, the
resin composition layer was laminated with the same PET

10 film and thereafter irradiated with ultraviolet rays
emitted from a high pressure mercury lamp (160_W/cm,
distance 10 cm) at a dose of 250 mJ/cm? so that the
resin composition layer was crossliﬁked and cured.
Thus, a substrate film of 110 pm tﬁickness was obtained

15 after peeling both the PET films. The tan § and Young's
modulus of this substrate film were measured by the
above methods. The results are given in Table 1.

One side of this substrate film was coated with a

pressure sensitive adhesive composition prepared by

20 Dblending together 100 parts by weight of acrylic
pressure sensitive adhesive (copolymer of n-butyl
acrylate and aerylic acid), 120 parts by weight of
urethane acrylate oligomer whose molecular weight was
8000, 10 parts by weight of curing agent (diisocyanate

25 ‘type compound) and 5 parts by weight of



pressure sensitive adhesive conposition prepared by 20 blending together

100 parts by weight of acrylic pressure sensitive adhesive (copol yner
of n-butyl acrylate and acrylic acid), 120 parts by wei ght of
uret hane acryl ate oligomer whose nol ecylg@r wei ght was . 8000, 10 parts

by wei ght of curing agent (diisocyanate 25 type conpound) anq@5 parts by
wei ght of 18 :

phot opol yneri égﬁét%l:dl iﬁ&gﬁéigge%ﬂ%eﬁﬁ%’%ﬁ’p@ﬁ%&ng‘lf'nd) , and dried

so that a pressure se [€rr] mthickness was

formed. ~ Thus, ound)pr %iﬁ%@lggnég,te agtbt L neg\é%r%hggﬁsi‘@:@v@bt ained. 5

The back grlndln apt I't'ude test of the pressure sensitive

adhesi ve Sheetaa&@ésf;%:q §8oeTH8 ym cni8HdsS WA chfed. | nad] & L

Exanpl e 2 procedure as I n Exanple was repeated 10
except t hat %dfylsé?'f\srﬂ:ll%ea&ﬁ%ﬁf@dsﬂ&ehmvﬁfse oBftalned i sobor nyl

acryl ate. esu ts are given a Exanple 3 The
sanme proced ure as i ;5qu¥ test DFCERL bBAkiRedn Xture of
25 parts by wei ght %# i SO o?ﬁyp ég acr §&%63%5m125 parts b§ wei ght of
morphol |yl ack¥balere seng?1MO8HNED DL a&?e&é ik RRnschUanei ah of

i sobor nyl acry ate, The results are given 1n Table 1. Exanple 4

results are given in Table 1.
Example 2 _ .
The same procedure as in Example 1 was repeated
10 except that morpholinyl acrylate was used in place of
isobornyl acrylate. -The results are given in Table 1.
Example 3
The same prqcedure as in Example 1 was repeated
except that a mixture of 25 parts by weight of isobornyl
15 acrylate and 25 parfé by weight of morpholinyl acrylate
was used in place of 50 parts by.weight of isobornyl
acryvlate. The results are given in Table 1.
Example 4
A 60% toluene solution of st?rene-vinylisoprene
20 Dblock copolymef (Hybrar VS-1 produced by Kuraray Co.,
Ltd.) was cast on the same support fiim as in Example 1,
and dried at 100°C for 2 minutes without lamination and,
ultraviolet irradiation. Thus, a 300 pm thick substrate
film having the tan § value and Young's modulus listed

25 in Table 1 was obtained.



A 60% tol uene sol ution of s’tyr'ene-vi nyl i soprene 20 bl ock copol yner

(Hybrar VS-1 produced by Kuraray Co., Ltd.) was cast on the sane
support filmas in Exanple 1, and dried at 100[err]C for 2 m nutes
wi t hout | am nation and, ul travi t irradiation. Thus, a 300 [err]m
thick substrate filmhaving the tan [err] val ue and Young, s nmodul us
listed 25 in Table 1 was obtained. -

19 A pressure sensitive.adhesi r . from
the obtai ned subst ST te Berphe 28 SR SRleatRall BREEEESS ) TTRC

back gri ndi ngohi 1pge 3 MSerare APHRIAPLHY SIRU GalROS 4L Ve

B pkih i s s i o LSt
E(irrg)l %;,fg?izgﬁ’iz%l%lé!ey n g&% 3?5 Pr%ﬁﬁbﬁ Asaﬁi Cer D:Qk?nKogyo
Exanple 1, t her e%y o‘gtﬁ}f ngl ﬁig?egg n%lﬂgu%sjigcrl%t e ‘ﬁl me%?ngrg%apm t hi ckness. The
the above Jrot oagueHRd”? I bRk LB SR (RS 1M NCR eure

sensi tive adhgsiygsheet was prepared fromthe 15 obtained substrate film
in the sanme nmanner as in Exanple 1. The back grinding aptitude test

of thi's pressure p, .)se0sifiyg 2HBeSLYL.BIEC edBS KRRMMETEn The results

are .

Example 1, polyene-thiol resin (BY-314 produced by Asahi
. Denka Kogyo K.K.) was formed into a film and cured in

10 the same manner as in Example 1, thereby obtaining a
substrate film of 250 um thickness. .The tan § and
Young's modulus of this substrate film were measured by
the above methods. The results are given in Table 1. A
pressure sensitive adhesive sheet was prepared from the

15 obtained substrate film in the same manner as in Example
1. The back grinding aptitude test of this pressure
sensitive adhesive sheet was conducted. The.results are
given in Table 1.
Example 6

20 The same procedure as in Example 1 was repeated
except that the amount of added urethane acrylate
oligomer (produced by Arakawa Chemical Industry Co.,
Ltd.) was changed to 60 parts by weight and 50 parts by

weight of N-vinylcaprolactam was used in place of 50



.given in Table 1. Exanple 6 20 The saﬁé procedure as in

Exanpl e 1 was repeated except that the anobunt of added urethane

acryl ate ol i goner (produced by Arakawa Chem cal |ndustry Co.,

Ltd.) was changed to 60 parts by wei ghygand 50 parts by . wei ght of

N-vi nyl caprol actam was used in place of 50 -

20 parts by weight of isobornyl acrylate. The results ar¥ gi ven
in Table 1. Th e e as in
Example. 1 was PPESearid o B AR L T ek o genar oy

pol yet hyl ene E&b@h in Takid ade name: Sum kathene L705) was used as the
substrate | m The results are given in Table 1. Conparative

Exanpl e 2 Co ara{ e S qedure as in Exanple 1 was repeated 10
except that a 10 errimt m of et hyl ene/ vi nyl acetate
copol yner (vi nyl a%ﬁ@k&:n&%&.‘c?é&dur’é%)sbh‘“ﬁk&%rie 1 waé"’fi:%plé%%@ as the

substrate film The results are given Conparative

Exanpl e 3 515 except THEESEI® 1B QIAMY §oRSabs %f‘yétﬁ%%n"eelﬁil{ned
except that a 110 [err]mthick film of ethyl ene/ nethyl met hacryl at e

copol yner (metfilageehbact Y@hBc AR L 708Y° was used as the substrate
film. The results are given in Table 1.
. - Comparative Example 2
The same procedure as in Example 1 was repeated
10 except that a 100 um thick fiim of ethylene/vinyl '
acetate copolymer (vinyl acetate content:_12% by weight)
was uéed as the substrate film. The results are given
in Table 1.
Comparative Example 3
15 The same procedure as in Example 1 was répeated
except that a 110 um thick film of ethylene/methyl
methacrylate copolymer (methyl methacrylate content: 6%
by weight) was used as the substrate film. The results
are given in Tabie 1..
20 Comparative Example
The same procedure as in Example 1 was repeated
excépt that a 110 um thick film of ethylene/methacrylic
acid copolymer (methacrylic aéid content: 8% by weight)
was used as the substrate film. The results are given

25 in Table 1.



by wei ght) was used as the substrate film The results are given in

" Table 1. 20. Conparative Exanple 4 The sane procedure as in
Exanple 1 was repeated except that a 110 [err]mthick fil m of
et hyl ene/ met hacrylic acid copolﬁgfr (methacrylic acid. content: 8% by
wei ght) was used as the substrate'film The results are qﬁven 25
I n Table 1.
Conparative Exanple 5 . The sane procedure as in Exanple 1 was

r epeat ed CompagativeaExampbe 3 orr ] m pol yet hyl ene terephthal ate film was
used as the substrate film The results are given in 5 Table 1.

Table 1 The same PRRKEIEF¢ s %lﬁa‘gn@le 1rvgs repgatgd YM Back
grindi ng aptitude ' nodul us _thickness (kg/cm
tan [err] exqeRrfr dadr @ 100 pm pcclpéqqfl']yﬂ)ene terephthalate f{:._]sn #&sgoj err] C)
Exanple 1 0.78 1100 .. 110 12.1 . good
2 0.85 |used asfyme substrageg film. pfhe results argogtyven in 3
1.18 . 1400 110 - 15. 4 : good 4
1. 05 5 Tapke 1. 300 3.0 good 5
1.61 120 250 3.0 good : 6
0.81 3000 110 33, 0Iable 1 good Conp. Ex. 1
0.19 1300 110 14. 3 di npl ed, wafer broken 2
0.16 ) 660 100 66— dinphe ‘
3 0.21 hoYec-value | ¥ppg’s %E& Tﬁ‘r’fﬁsﬁﬂﬁ%‘a@'mm | 4
: thi .
0.17 1300 s 1T B e Whfler broken
; (-5 _to 80°C)
Exarple 1 0.78 1100 110 12.1 _good
2 0.85 2400° 110 26.4 _good
3 1.18 1400 110 15.4 _good
4 1.05 100 300 3.0 good
5 1.61 120 250 3.0 _good
6 0.81 3000 110 33.0 good
Comp.Ex. 1 0.19 1300 110 14.3 | dimpled, wafer broken
2 0.16 660 100 6.6 | dimpled, wafer broken
3 0.21 900 110 9.9 dimpled
4 0.17 1300 | ° 80 10.4 | dimpled, wafer broken
5 0.03 35000 100 350.0 | dinpled, wafer broken
Note

[FT]1x[YM] means [film thickness]x(Young's modulus].



5 35000 100 350.0 dinpled, wafer broken

Not e mn[ Hm] i I m t hi ckness] x[ Young' s nodul us] . :
What is cl all I Ill[ﬂml H A pressure sensitive adhesi vesheet

conprising * @ subdtréate* and supezitiewposed.ther eon, a pressure
sensitive adhesive |ayer, said substr exhibiting a- 5 maxigim val ue of

dynam c vi scoel asticity tan [err] of at | east 0.5 at a tenperature
ranging from-5 tq 80| err%& . 2. The pressure sensitive adhesive
sheet as Wk!ﬂ"aﬁ?e&' PATEAatRi 1, wherein the substrate has a t hi ckness
and Young's nodul us whgse product is Jjn_the f 0 kg/cm
3. A nethod of usle of & RESHPRES (FPEH] |a\%‘e51ve etgl vgnps ee njggl ai ned
inclaiml or 2, risin stickin he ressure S tive adhesive
sheet toa 2 s%l?.ﬁ gans‘éaﬁ’é+rg‘?1%s% d—,tr‘% gt d‘hnlgérend at its 15

ggﬁz|r?bgeagh%%§0tl ég%e%qggr Qgesurégﬁf QXEHF S gxhlbltlnénf pressure
5 maximum value of dynamic viscoelasticity tan 8 of at
least 0.5 at a temperature ranging from -5 to 80°C.

2. The pressure sensitive adhesive sheet as

- - claimed in claim 1, wherein the substrate has a
thickness and Young's modulus whose product is in the
10 range of 0.5 to 100 kg/cm.

3. A method of use of the pressure sensitive
adhesive sheet claimed in claim 1 or 2, comprising
sticking the pressure sensitive adhesive sheet to a
surface of an adherend and working the adherend at its

15 Dback while protecting the adherend surface by means of

the pressure sensitive adhesive sheet.



