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THE | NVENTI ON 5 The present invention relates to a-pressure <
sensitive adhesive conposition and a use thereof. Mre particularly, “ttﬁeo
present invention is concerned with a pressure sensitive adhesive

conmposition which is suitable for use in a wafer surface protective

pressure sensitive adhesive 10 sheet enployed for protecting a circuit

pattern formed on a wafer surface from cut debris, etc. at the time o
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THE | NVENTION A circuit pattern is formed on a surface of a semi conductor
waf er of, for exanple, silicon or galliumarsenide by the etching or lift
off method. The waf er having patter o8I fHE €T Nl y has its back
polished 20 by, for exanple, a grinder while having the patterned surface
protected by & pressuu‘hesmenn/énaéheisdmereﬂaﬁes tppa i Ecbstsree s ensiltisre

obj ective of polishing the back of the patterned wafer is first to renove
any oxide |ayer \ﬁ@h@ﬁlﬁﬁyc%@qsdltﬁﬁéé 0L (hasgatbereek Merehpartiehiarlys

conduct ed durin e patternin nd second to r te the thickness of the
pattgrneq vvzl;flar.gt%’ﬁe gﬁ?‘?’%ﬁ?&% Pﬂe"“bé‘rﬂ?cﬁffn?ﬁgwﬁﬁ?@rmﬁﬁﬂl B€pat t er ned
surface is andu%teﬁg;mé ead&%%@.'v@gc&&?oé’ﬁfi%ﬁ Qﬁfgh is 2.:'.un.table for use in

a wafer surface protective pressure sensitive adhesive -

10 sheet employed for protecting a circuit pattern formed on a
wafer surface from cutting debris, etc. at the time of
polishing the back of the wafer and is concerned with such

a use of the pressure sensitive adhesive composition.

15 ECKGRQLM OF THE INVENTION
A circuit pattern is formed on a surface of a
semiconductor wafer of, for example, silicon or gallium
arsenide by the etching or lift off method. The wafer
having patterned surface generally has its bagk polished
20 by, for example, a grinder while having the patterned
surface protected by a pressure sensitive adhesive sheet
applied thereto. The objective of polishing the back of
the patterned wafer.is first to remove any oxide layer
which may be formed on the wafer back in the etching
25 conducted during the patterning and second to regulate the
thickness of the patterned wafer.
The polishing of the back of the wafer having

patterned surface is conducted while washing the wafer back



with purified water in order to renove any generated polishing debris and
in order to renove heat generated during the polishing. In the polishing of
t he waf er back, a pressure sensitive adhesive sheet (surface protective 5
sheet) is stuck to the wafer surface for the purpose of protecting the
pattern formed on the wafer surface fromtde polishing debris. After the
conpl etion of the polishing of the wafer_back, the.pressure sensitive
adhesi ve sheet | &idfy Pﬁﬁéﬁlﬂdfﬁ':ﬁ?elﬁaPE‘?e%lﬁq Fepovaranmngenexated t he 10

t , It h bl e_for f_ th
Sdmaglollggtol rerr;;j:;sprﬁ> S‘ﬁ |ne% er%na.l \r/\ﬁ oF %Iﬁortfaé“gm 545 eu‘_irqetgseﬁggggﬁ%e

necessary to waskyauay the poiBiHi %e e o?.?gﬁiﬁévc?f Q:‘ilﬂegéﬁrf the

waf er surface. Although washing w an organic 1 sol'vent’ has
been carried out & pressabyiduh s‘ilt&&‘éué.&héﬁ”tﬁé ishéetagbestace phrbelctpp@i ns
adhering to the wafer' surface, it is now the mainstreampractice to
conduct the washishgetdt fis t$taraks écothpuwafercundince for Whewpokpdbe of

consi deration of environmental protection and other 20 probl ens.

Accordi ngly, theBFPESSHIRS Sdits mtﬁsradﬁweﬁe ORhiEBA Wem@umgﬁedfmﬁnw
vater 1 oo Ll ige bl e APRNE St A2 BEALECH) KeSHSrLa, BT oo
T S e e
63(1988) - 153814 areippér itk ithabwefoF asastiaReSeNst LN time3of the
10 stripping, it has béen inevitable for part of the pressure
sensitive adhesive to remain on the patterned wafer
surface. Thus; it has been necessary to wash away the
remaining pressure sensitive adhesive from the wafer
surface. Although washing with the use of an orgénic
15 solvent has been carried out for reﬁoving pressure
sensitive adhesive which remains adhering to the wafer'
surface, it is now the mainstream practice to conduct the
' washing with the use of purified water in view of the
consideration of environmental protection and other
20 problems. Accordingly, the pressure sensitive adhesive
which can be washed away by water is'increasingiy used in
the above surface protective sheet.
Examples of pressure sensitive adhesive compositions
for use in the above pressure sensitive adhesive sheet
25 include those based on nonionic surfactants described in
Jépanese Patent Laid-open.Publication Noé. 62(1987)-101678

and 63(1988)-153814 and water swellable pressure sensitive



adhesi ve conpositions described in Japanese Patent Publication No.
$5(1993)-77284. In the use of the former pressure sensitive adhesive
conpositions, use is nade of nonionic surfactants whose 5 nol ecul ar wei ght
is relatively low, so that they woul d bec; t he cause of residue on the
waf er surface after the stripping of the g?gssure sensitive adhesi ve sheet
to thereby invite_the, ossibilg&% of §dveni%%¥.af ectin hE cprcuit
surface of the FSLEG CFPR 0w TBF BT %1 ght ﬁRFn%§§ﬁRS &Rt woul d not
al wvays be entire : Ngi _asdal Ng away operation is conducted.
The surfactants %%%F%?%%ﬁﬁ%%¥ﬁeSégggg?use are not those intended for

antistatic performancen €Re ¥ of pBRE! &Gt E:irteggaié erRGEike afhédiyd i M
of stripping of the pressure sensitive 15 adhesive sheet after conpletion

of the polishi ngcompusitidres,amisiesiatmade ket achbonid isuarfakthhes pelessir e

sensitive adhesive conpositions based on nonionic surfactants are not

sat i sfact or y.5 Onmphecutar weighg, isheelativelyplews s Wensthpyewawld adhesi ve

conpositions do pot use surfactants and. are ma%gr sywel | abl_e, wg'ch i ncl ude,
C

for exanple, a bPEREMSfERE FRUEF 801 EBTEYSorrPnt oF FREEATECTTFeR the
polyrer . The ol BB A kheCh-LUBE a0l ST TR o Y U520
pol ymers.  Thus, +aBragpesivite’ ehbdbSssiBiId t9CoE aeridRMaEBECEIN ade af ter
the stripping of the pressure sensitive adhesive sheet. Further, the
washi ng away of - cireédiacsudfiacepok yuime wafernot seets ya dlowhmofjbctiler weight
10 component would not always be entirely removed even if the
washing away operation is conducted. The surfactants
employed in the above use are not those intended for
antistatic performance, so that a peel electrification
occurs at the time of stripping of the pressure sensitive
15 adhesive sheet after completion of the polishing. Thus,
the antistatic characteristics of the pressure sensitive
adhesive compositions based on nonionic surfacténts are not
satisfactory.
- On the other hand, the latter pressure sensitive
20 adhesive compositions do not use surfactants and are water
swellable, which inclgde, for example, a blend of a water
soluble polymer and a {meth)acrylic polymer. The molecular
weights of the water soluble polymers generally used in
these compositions are smaller than thosé of the
25 (meth)acrylic polymeﬁ:s. Thus, an adhesive residue would
occur on the wafer -surface after the stripping of the

pressure sensitive adhesive sheet. Further, the washing

away of (meth)acrylic polymers is not easy although the



4 water soluble polymers can easily be renpved by washing with water.
OBJECT OF THE | NVENTION 5 It is an object of the present invention
to provide a pressure sensitive adhesive conposition which is suitable for
use in a wafer surface protective sheet egfloyed for protecting a circuit
pattern fornmed on a wafer surface fromcutting debris, etc. at the tine of
pol i shing the back of 10 .the fer. It is another object. of th resent

i nvention to pro%@rasﬂ%ﬁ’\éﬁé’@ﬁg?t?% SAFHEYi bR ’6%#&3’(?5 ?’P’oﬂa M%bl e for
use in a wafer surface_ Ptective sheet, which exhibits an extremely | ow
peel el ectrificatth Voﬁ%a@e at the time 15 of -stripping of the pressure
sensitive adhesive sheet and which, even if it remains on the wafer
surface, can easily be renoved by washing with water. SUVMMARY OF THE

| NVENTI ON 20 The pressure OBIRCT |OF THEHINVENTIONPOSIi tion of the
present invention conprises: (A) a carboxyl group containing copol ymer
obt ai ned by s®l uti on pbl ysrean cdiesh of the pressnboigvenftiomp teoprovidag

pol yneri zabl e nononer and (b), another mononmer 25, copol ynerizable wi_th the
monomer (a); (B)PASREWYE Fedtive adegive CopRerihithiigints suitphle (i

pressure sensiti \égraggg SJJ.rY ea. %vca).%gssls&fgapde Iptroltactive sheet employed for

protecting a circuit pattern formed on a wafer surface from
cutting debris, etc. at the time of polishing the back of
10 the wafer. -

It is another object of the present invention to
provide a pressure sensitive adhesive composition suitable
for use in a wafer surface protective sheet, which exhibits
an extremely low peel electrificatior_l voltage at the time

15 of stripping of the pressure sensitive adhesive sheet and
which, even if it remains on the wafer surface, can easily

be removed by washing with water.

SUMMARY OF THE INVENTION
20 The pressure sensitive adhesive composition of the
- éresent invention comprises:

(A) a carboxyl group containing copolymer obtained by
solution polymerization of (a) a carboxyl group containing
polymerizable monomer and (b) another monomer

25 copolymerizable with the monomer (a); .

(B) a neutralizer; and

(C) a crosslinking agent.



preferred that the other nononer (b) be a conmpound represented by the
sformula: [err] wherein each of X err], Xerr] and X err] independently
represents a hydrogen atomor a methyl group, R err] represents a dival ent
hydrocarbon group having 2 to 12 carbon atons, R2 represents a hydrocarbon
group having 1 to 10 carbon atonms, 10 and n is a nunber of 1 to 10. The

pressure sensitive agheghys }?Pé‘@éux@ sef8i P1 ¢S WihesIVENELBLLUIBN, SEE F5
substrate and, superinposed thereon, a pressure sensitive adhesive |ayer
conposed of the prePeerpaeshat eclreother vitowshiasi(be Be P asdnipoand Thi s
pressure 15 sensitive adhesive sheet is preferably used in wafer
processi ng. The wepresepted sy echeefiormiila: adhesi ve sheet is preferably used
in a nmethod of polishing a back of a wafer, which conprises the steps of:
20 sticking the pressurK{gensitiwﬁ'adhesive sheet to a wafer surface
having a pattern forned thereon; qﬂg:ﬁﬁlishing t he back of the wafer while
feeding water thereto. The presswre sSepsitive adhesive conposition of the
25 present ipvention is a solvemt type QUl- (OR'3h VOREr sol uble (water
swel | abl e) cOnposition containing no surfactant. Hydrophilicity is inparted
to the pressure sensiwhe¥8in edrh@TeslyexPRnINRE PAepeadelOly hadpridients

pressure sensitive adhesive conposition is excellent in water washability
and a hydrogen atom or a methyl group, R! represents a divalent
hydrocarbon group having 2 to 12 carbon atoms, R2
represents a hydrocarbon group having 1 to 10 carbon atoms,
10 and n is a number of 1 to 10. |
The pressure sensitive adhesive sheet of the present
invention comprises a substrate and, superimposed thereon,
a pressure sensitive adhesive layer composed of the above
pressure sensitive adhesive composition. This pressure
15 sensitive adhesive sheet is preferably used in wafer
processing.

The above pressure sensitive adhesive sheet is
preferably used in a method of polishing a back of a wafer,
which comprises the steps of:

20 sticking the pressure sensitive adhesive sheet to a
wafer surface having a pattern formed thereon; and
polishing the back of the Qafer while feeding water
thereto.
The pressure sensitive adhesive composition éf the
25 present invention is a solvent type and is a water soluble
(water swellable) composition containing no surfactant.

Hydrophilicity is imparted to the pressure sensitive



exhibits an extremely | ow peel electrification voltage at the tine of
Stripping of the pressure sensitive adhesive 5 sheet. Moreover, water
solubility (water swellability) is inparted to the pressure sensitive
adhesi ve conposition of the present inventjon w thout executing a blending
of a water soluble polyner and a (neth)acrylic polymer, so that an adhesive
residue is extre little at the tinme of 10 tripping of the. nressure
sensitive adhesiggkéﬁﬁ%ﬁ.péagﬁﬁFLEfF[iﬁﬂjﬁqu%Eﬁ %?g'é%%sﬁ%ﬁﬁhﬁ?ﬁf&éﬁﬂg
pressure sensiti [ ht{on.ahd eTo\M 4194 he
pr esent inventio%gaggP&%é¥%%ﬁggg§§?i%§d In ég?gi%P§£|OMLa%ﬁe pfgggt?ga
sensitive adhesi yugnepiPOr it reheiPeldw gRelt clayerifieationpvobesye A a
car boxyl group containing copolyner, (B) a neutralizer and (C) a
crosslinki ng ageghe ¢ije cHf lstxibpimoupt diwet prassyre geoisitive 28thesive Thi s
car boxyl group containing copolyner (A) is_obtained by polynerizing (a) a
car boxyl gr0L£ ceheat ni HPHEOVERer V68T SHYREALEY alivrte) SHﬁgl-%*hfﬁy oRBr -

copol ynmeri zable with t

h di, t | uti .
pol yirer i zat i on. 3Bearced toniBS RFBTAYHC Gt L un IR T P S PR i of

nononer (a) is a H? ' s ROI.Y:BI | za . - lL.e bond
and one or nore 5 gégﬁ%xy %59%33?8§H¥Q§%%%0%%%bﬁg?ﬂﬁgyBS%%%%F@?”?Slepted
fromanong acryl {5861 $bluble’ pBBiaEratd @ dfbeh)£618419k podemdélr, idca¢BALC
acid, maleic acid, fumaric acid, nonoal kylitaconic acids,

an' adhesive residue is extremely little at the time of

10 stripping of the pressure sensitive adhesive sheet.

DETATITL.ED DESCRIPTION OF THE INVENTION

The pressure sensitive adhesive composition and use

thereof according to the present invention will be
16 described in detail below.

The pressure sensitive adhesive composition of the
present invention comprises (A) a cérboxyl group containing
copolymer, (B) a neutralizer and (C) a crosslinking agent.

(A) carboxyl group containing copolymer

20 This carboxyl group containing copolymer (A) is
obtained by polymerizing (a) a carboxyl group containing
polymerizable monomer and (b) another monomer
copolymerizable with the monomer (a) according to a
solution polymerization.

25 The carboxyl group containing polymerizable monomer
(a) is a monomer having a polymerizable carbon-carbon
double bond and one or more of carboxyl group. This

monomer is, for example, selected from among acrylic acid,



nonoal kyl mal ei ¢ aci ds and nonoal kyl fumari c aci ds. Anong these, acrylic acid
and nmethacrylic acid are especially 5 preferred in the present invention.
These carboxyl group containing polynerizabl e nononers can be used either

i ndividually or in conbination. The other noner (b) which is

copol yneri zabl e with the above carboxyl group ‘contai ning pol ynerizable

mononer 10 1S nGhe @aichaykaLa | iddked; 3Sab 000 38 bhs S @ £OIRAUAY havi ng

at | east one poI yneri z e car on car ar 1 ouUs "nono rs can
be used as the otdwia,"FaERic (40id,2HeRBa YR LIt doRhier hedadise is made of the

conpound represented by the formul'a: 15 [err] In the fornula, each of
X[err], Xerr] anﬂnﬁkﬂk&ﬂmmhdapenﬂéhthydrmmndamk&uiuﬂahﬂﬁkauﬂa% at aRvRg a
met hyl group, preferably, a hydrogen atom 20 nis a nunber of 1 to -

10, preferably, i1theses, aRIYl:s‘E)r%@&?@daméth%ﬁm’ﬁ-tmhydl@owéampgcgablﬁav| ng 2

to 12 carbon atons rabl an al kyl ene having 2 to 5 carbon atons,
such as et hyl eapﬁ?ﬁér § §EEFSB§I%ﬁﬁ?nq+°ﬁutyT€@ﬁ9 GRFERUY Y| SFRUP

tert-butyl ene, | ene. O _these especially
preferred that et nlt%%)e{lkgﬁepﬁrl Erllégjeﬂigg %?“iﬂrgngaﬁrb?e"f’s[edoﬁt’ﬁf‘gﬁe be used
as R1. R2 repﬁgﬁggggualﬂyQﬁpqgrggﬂbgﬂggﬂnpaV|ng 1 to 10 carbon atons,
preferably, an alkyl having 1 to 6 carbon atons such as nethyl, ethyl,
n- propylI i sopropyl, mhbubyherlmbﬂ@mbxl(btewﬁrdmuh$|coﬁémyduﬁnﬂabla Wﬁfﬁ)ﬂ,
i sopentyl,

the above carboxyl group containing polymerizable monomer

10 is not particularly limited as long as it is a compound
having at least one polymerizable carbon-carbon double
bond. Various monomers can be used as the other monomer

(b), among which preferred use is made of the compound

represented by the formula:

15
X! 2
~ - X
C=C
3/ ~N
X CO - (OR!)n - OR?

In the formula, each of X!, X2 and X3 independently
represents a hydrogen atom or a methyl group, preferably, a
hydrogen atom.

20 n is a number of 1 to 10, preferably, 1 to 4.

Rl represents a divalent hydrocarbon group having 2 to
12 carbon atoms, preferably, an alkylene having 2 to 5
carbon atomé, such as ethylene, n—propylené, isopropylene,
n-butylene, isobutylene, tert-butylene, sec-butylene or n-
25 pentylene.
Of these, it is especially preferred that ethylene, n-

propylene, n-butylene or tert-butylene be used as R1.



5 neopentyl or n-hexyl. O these, it is especially preferred that ethyl,
n- propyl, isopropyl, n-butyl, isobutyl- or tert-butyl be used as R2.
Therefore, an al koxyl group containing (nmeth)acrylic 10 acid ester such as
2- met hoxyet hyl (neth)acryl ate, 2- ethoxyethyl (neth)acrylate,

3- et hoxybutyl (nmeth)acrylate, 2-butoxyethyl (neth)acryl ate,

met hoxydi et hyl ene glygol (neth)acrylate or ethoxydi ethyl.ene glycol
(nmeth)acrylate is espgciﬁngﬁsf}lgfe¥aﬁ¥§r?f?§g’oﬁsg AP RIS 169 1% the 15
present inventio 209 0 Il h)acryl.ic acid
esters can be usgarghtqher ﬁd@#gég%%b% %ﬂ&%ﬁé‘%ggn'{ek ngaﬁ%‘f Yn, to
the above al koxyltemgUpusw Hsaimeithgl ( N&¢ p'chy%,g J q-Ls%F,g[g 1,”1"%1& an be
used other suitable 20 nononers ?b_) su]%:% as ng?%acry icbgm d estg(ris" :
contai ni ng an al igbbgtylip Hexti-bgtyl| osB-taayonmapentsl,2i8ygentyet hyl
(meth)acryl ate, 2- hydrgé{propyl (nmeth)acrylate and N, N di net hyl am noet hyl
(et h)acryl at®, Resppem 91 #chekehi de, N, N-diethyl acryl amide, N,

N- di et hyl ami nopropyl agryl ani de, 25 N, N-di et hyl ani nopropyl acryl am de,
N, N-di - n- but oxynet hy&gc‘?/%ﬁsﬁﬁ &, 15cespesiatdvpREeferred, it%r: Sé@t']a't a-

styrene, acrylonjptrile, | (JoE n;acr I thyl ol acryl ani de,
vi nyl pyrroli done?gé# §1 %Jeo% ?&ﬂéf hrg?'{’ 'QX%#g?%f%ﬁh%&Fkgé?g%f%ﬂélﬁgdoxi de
and gl ycosyl oxyeggyk2 (nmeth)acrylate. It is especially preferred that these
nononers be used in conbination with the al koxyl group

Therefore, an alkoxyl group containing (meth)acrylic
10 acid ester such as 2-methoxyethyl (meth)acrylaﬁe, 2-
ethoxyethyl (meth)acrylate, 3-methoxybutyl (meth)acrylate,
2-butoxyethyl (meth)acrylate, methoxydiethylene glycol
(meth)acrylate or ethoxydiethylene glycol (meth)acrylate is
especially preferably used as the monomer (b) in the
15 present invention.
The above alkoxyl group containing (meth)acrylic acid
esters can be used either individually or in combination.
In addition, to the above alkoxyl group containing
(meth)acrylic acid esters, there can be used other suitable
20.'nmn9mers (b) such as (meth)acrylic acid esters containing
an alkyl group having 1 to 18 carbon atoms, 2-hydroxyethyl
(meth)acrylate, 2-hydroxypropyl (meth)acrylate and N,N-
dimethylaminoethyl (meth)acrylate, N,N-dimethylacrylamide,
N,N-diethylacrylamide, N,N-dimethylaminopropylacrylamide,
25 N,N-diethylaminopropylacrylamide, N,N-di-n- .
butoxymethylacrylamide; acryloylmorpholine, vinyl acetate,
styrene, acrylonitrile, glycidyl (meth)acrylate,

methylolacrylamide, vinylpyrrolidone, vinyl methyl ether,



containing (nmeth)acrylic acid ester. Wen this conbination 5 is effected,
the ratio of al koxyl group containing (meth)acrylic acid ester to other

pol ynmeri zabl e nononer (weight ratio) preferably ranges fromabout 1/20 to
.99/1. In the carboxyl group containing cogolymer (A) for use in the

. present invention, the ratio of carboxyl group 10 containing polynerizable

~nononer (a) to anghleic EemedRidép)etineheekidabing WilBosyroxmnaerar (a)
(weight ratio of (a)/(b)) preferably ranges from 1/ 500 to 1/4, stil
preferably, 1/100(hecH)abyldhe. weltghis aepeapel Iplpeeflearedetilytt thiesehe

- carboxyl group containing copolyner (A) 15 preferably ranges from 50

- thousand to 1500 MeRARSHFdPesHEed I Bal:ion i Gbet ablkeafld 9reur000

b esent nvent | orCPReisandneR SN 2R e bRt sty Rarien
contai ni ng polgynef | zadd & ARNOPRL 102$ 81 QN e IBNANRL, {2,
copol yneri zable mn%h € nohoner (a). ﬁe cop y%%rgga Pon s Qonduct ed

according to the ﬁf?éﬁﬁc}'a%&y@%ya@id 2PN BT OORSS polPndr S4B dnomer

pol ynmeri zation i s conducted by addi ng appropri ate anounts of a solvent such
as ethyl acetate @uslight ranio)ipreficaabiychamsesaAabinsabobtity20nicbr ppel1io a
m xture of the above nononers (a) and (b), agitating the m xture at room
tenperature for about I30 thencareeryla gyovpogentainisgncaneloeen \(iddgfoutuse

reaction at 40 to, 10Q[err]C for, about, 4 tg 5 .1 O _hr. _ Thi,s solution
pol yneri zati on ié“hd#ﬁh?ﬁ%ﬁﬁﬁ%:Vﬁ“FﬁéPnnoPmbﬂﬁvueaﬂftﬁ%d%ﬁﬁﬂngrSFpinpurity

lons be reduqqp tﬁ%ﬁ%ﬁ%%ing polymerizable monomer {(a) to another monomer (b)
copolymerizable with the monomer (a) (weight ratio of
(a) /(b)) preferably ranges from 1/500 to 1/4, still
preferably, 1/100 to 1/10. The weight average molecular
weight of the carboxyl group containing copolymer (A)
15 preferably ranges from 50 thousand to 1500 thousand, still
pfeferably, from 100 thousand to 1000 thousand.

The carboxyl group containing copolymer (A) for use in
the present invention is obtained by copolymerizing the
above carboxyl group containing polymerizable monomer (a)

20 and other monomer kb) copolymerizable with the monomer (a).
The copolymerization is conducted according to the solution
polymerization process.

This solution polymerization is conducted by adding
appropriate amounts of a solvent such as ethyl acetate and

25 an initiator such as azobisisobutyronitrile to a mixture of
the above monomers (a) and (b), agitating the mixture at
room temperature for about 30 min under a nitrogen stream

and carrying out a reaction at 40 to 100°C for about 4 to 5§



nei ther enul sifier nor thickner agent is needed as conpared with the
semul si on polynerization process but also the 5 control of polynerization
condi tions and changi ng of the conposition of obtained polynmer can be
facilitated. Mreover, a surprising effegb such that the polynmer obtained.
by the solution polynerization process iS“stronger in the |oad along a

shearing direction than the. pol yner _10 obt ai.ned . by the enul sion
pol ynerigzat i on Pocedd fsS {"‘F"ali%’ecﬁ’.o.lﬁgrhﬁ% ncéf%ﬁ VA SC dht B73F ng

copol ymer s (A) Gagk R1ySedh ol Sk B8 ¥eCHahlot 9 5bRo BTN IBLEA el Bl

neutralizer 15 e neutrali zer ) 1I'S US ral1zing part or

al | of the car bqiesltHaObRE161 £ idie nRROYRi IO endl 28 PP BB BEmSLRLY Y Mer
(A) so that a hydrophilicity or water solubility is inparted to the :

car boxyl group cathaithiengmehgiadny pelyihdéyizatsiong procesd duutd adent ahai ng
nei ther netal 20 nor halogen in its nolecule as the neutralizer (B) is
preferred fr8m teantriodwpbi prlysenigation mpenditiienswand rchangingt efnebr al to

waf ers. - Al t hough vari Qus basjc _conpoynds, can be used, it .is preferred in
‘the present inve&RTRSFEASE %éé*ﬁ@gﬁﬁaép%*wﬁﬁéﬁﬁ§tP?uf%ﬁ?%ﬁta§ﬁgstituted

anines, 25 espqglaldaty V@ Sleaqliblec ARLIP LOIPOHNAS, PLARLeS Of such

. e -
am ne conpounds "I nc e’amonia, a I'né amoni Um Sa al kal i ne

organi c anmino cReynda iaﬂ?'oéﬂéjié%@lu_efH%&lﬁd@r&%ét%&?&ln%%e@%WEtQ&ﬂH&E

and nonoet hanol am ne, secondary am hes 'such as di et hyl am ne and
di et hanol am ne, irerhealyadraliery ausheasing idireykath Nthan the polymer

10 obtained by the emulsion polymerization process is
attained. |
The above carboxyl group containing copolymers (A) can
be used either individually or in combination.
(B) neutralizer
15 The neutralizer (B) is used for neutralizing part or
all of the carboxyl groups of the above carboxyl group
containing copolymer (A) so that a hydrophilicity or water
solubility is imparted to the carboxyl group containing
copolymer (A). Using a compound containing neither metal
20 nor halogen in its molecule as the neutralizer (B) is
preferred from the viewpoint of ionic impurities which are
detrimental to wafers. Although various basic compounds
can be used, it is preferred in the present invention that
use be made of unsubstituted or substituted amines,
25 especially, water soluble amine compounds. .
Examples of such amine compounds include ammonia,
alkaline ammoniﬁm salts, and alkaline organic amino

compounds including primary amines such as monoethylamine



triethanolamne, N, N, N -trinethylethyl enedi am ne, N nethyldiethanol am ne,
N, N-di ethyl hydroxylami ne and N, N 5 dinethyl formam de di et hyl acet al ,

am no conpounds having a plurality of Ns in each nol ecul e thereof such as
di ami ne and pol yet hyl enei mine, and cyclic ﬁlm no conpounds such as pyridi ne.
Tri et hanol am ne and N, N-di net hyl f or mam de O diethylacetal are pref erably

d th t b t I b t.h
i vi dual |y or - hoL BRESRGERR hife” peforiity, Pt 5L ol afCatafn fanisd

an amount of 0.0Q0% B9ethifiantitle!,! thfi&E;}é‘%&pngeQ St %sot:ilgpﬂy}&ﬁh(r%) (0

of carboxyl group of the above car boxy ontal ning cop

crosslinki ng agentiriEbRatiéDasilrd) K NOY, RSt indEhyl Sty Bshddiampak] IRl | Y
crosslinking the above carboxyl group containing copolymer 20 (A).

Exanpl es of sui tablthyl;dnetshand&angnagemint—q:@)thymhj(dmwmyxecmdsﬂumk| ng
agents conposed of a conPound cont. ai ni g glycidyl group inits nolecule
e

such as neopedt ydigeyhyl fonmamide die tadl yarine cempgupds| hawigig/ @i dyl.
ohthal i ¢ ZEPS”S! fygedy '¥C'°§€’ eethehact eflieol Edislys bl e 2o
i socyanur ate, &c 68 BredHyIdLEhiyL ST cg%ba%%{%c%hba%ag'éwch gkher.

N, NN, N - tetrag -m xyl enedi ami ne,
di gl yci dyl am nongg,byaiﬁgcl ohexane and N, N, N,

Triethanolamine and N,N-dimethylformamide
10 diethylacetal are preferably used in the present-inVention.
The above neutralizers can be used either individually
or in combination.
The neutralizer (B) is preferably used in an amount of
0.0001 to 1 mol, stili preferably, 0.01 to 0.5 mol per mol
15 of carboxyl group of the above carboxyl group containing
copolymer (A).
(C) crosslinking agent
The crosslinking agent (C) is used for partially
crosslinking the above carboxyl group containing copolymer
20 (aA). Examples of suitable crosslinking agents (C) include
epoxy crosslinking agents composed of a compound containing
a glycidyl group in its molecule such as neopentyl glycol
diglycidyl ether, polyethylene glycol diglycidyl ether,
bisphenol A diglycidyl ether, bisphenol F diglycidyl ether,
25 phthalic acid diglycidyl ester, dimer acid diglyvcidyl
ether, triglycidyl isocyanurate, diglycerol triglycidyl
ether, sorbitol tetraglycidyl ether, N,N,N' ,6N'-

tetraglycidyl-m-xylenediamine, 1,3-bis(N,N-



tetragl yci dyl di am nodi phenyl net hane, isocyanate crosslinking agents
conposed of a conpound containing an isocyanate group in its nol ecul e such -
as toluene 5 diisocyanate and di phenyl net hane dii socyanate, nethyl ol
crosslinking agents such as nel am ne and P?enol, chel at e crosslinking
~agents and aziridine crosslinking agents. The partially crosslinking of the

" carboxyl group cout e he,.crosslinking 10
~agent (C) enabl es&@ﬁ g?l %’gﬁ% gﬁg%fren Ina faﬂgbltvgllt]hl\tédq%ressure
- sensitive adhESIV@éﬂfagqggﬁapldfﬁmiﬁﬁalP dp éﬁﬁgﬂeeslggﬁfﬁﬁaﬁgg a pressure

sensitive adhesive which is not disso in water but swells therein. The
- crosslinki ng agendrdgslinkingecdegeretiy yompeded rofira thmpeautdi domdaififglatio 1.0
mol, still preferably, 0.01 to 0.75 nol per nol of carboxyl of the above
carboxyl group colscvanagecgpoly rigy its) moledwle suspoasntalukinehough t he
. pressure sensitive adhe5|veﬁg§§¥05|tlon 20 of the present invention

t

- conpri ses t heSabd¥id SOSHEBAE Ay-Pgay Eyethans e?ﬁawnyﬁﬁpom@ﬁhglol

. according to necessit dr éﬂkl |c Blastl |zer sych as a ﬁ sol ubl e
" pol yhydric al cohdts® %ngk aé‘f + Py a“&%ep HeLanFPEEAYS ng
agent, an anti 5emfdéslghﬁln§a&(bé}ﬁ:s'aqgadaé{‘rﬁﬁnea@oggéfuﬂ&tngdﬁbghegpt al to

‘ the object of the present invention in order to regulate the adhesive

strength, cohesive stmaegplrtis&lly crokelihiling\&ifglkthe e@i&ﬁqﬂagrwpght
dlstrlbutlon elasticity, glass transition tenperature,
containing copolymer (A) with the use of the crossllnklng

10 agent (C) enables regulating the peel strength of obtained
pressure sensitive adhesive to appropriate value and
enables obtaining a pressure sensitive adhesive which is
not dissolved in water but swells therein. |

The crosslinking agent (C) is preferably used in an

15 amount of 0.001 to 1.0 mol, still preferably, 0.01 to 0.75
mol per mol of carboxyl of the above carboxyl group
containing copolymer ().

Other components
Although the pressure sensitive adhesive composition

20 of the present invention comprises the above components (A)
to (C) as principal components, according to necessity, a
hydrophilic plasticizer such as a water soluble polyhydric
alcohol, a tackifier resin, a pigment, a dye, an
antifoaming agent, an antiseptic, etc. can be added in

25 amounts not detrimental to the object of the presgﬁt
invention in order to regulate the adhesive strength,
cohesive strength, tack, molecular weight, molecular weight

distribution, elasticity, glass transition temperature,



hydrophilicity, water resistance, etc. of. the pressure sensitive adhesive.
Each of these other. conponents is preferably used in an anmount of about
0.01 to 20 parts by weight per 100 parts by weight of the total of
conponents 5 (A) to (QO, although depending on the purpose of adding the
sanme. Production of pressure sensitive adhsive conposition The pressure

sensitive adhesiye conposjtion of ‘the present invention i s obtained by
appropriately ni ;&yﬂﬁJE%l Jf?)’d:é‘[’hg?t?ﬁer%)’(ﬁw&ﬁpsﬁ%ht%g(tkf Pueg®Yrand ot her
conponent s added J ' efer b i Ni ng
copolynmer (A) i ssfeli"rsgﬁ%%ehél v?/ilt%h't ?\%é%%uétér]ghggérg * %;&B{Bﬁéﬁg% f\&es
crosslinking agepirefErabBy atdad ihoah handbit SE0sBbhE ko foe t@aﬁbogaftgwp
containing 15 copolynmer (A). In this process, the addition of other
conponent s may beredghtimper A0 aphrasybs twgehef of hehgriatads of Thempondntg of

t he car boxyl group cont ai ning copolynmer (A) with the neutralizer (B) is
carried out, 9or (&xahpl () bplshangly denenddogr ahi the quBpose of addimg ¢hkut ed
with a 20 solvent (e.g;, alcohol or acetone) to the carboxyl group
cont ai ni ng copol FABF-(A) at roomtenperature and agitating the mxture at 5

to 40ferr]C for at beg§hehdlo? oFULLOAL o dii6+§H OSSN0 il 3S 11

is or diluted with a solven eg., ene, - pr opyl
al cohol ) is added to ihe ésﬁgs%ueet 36RSLk e dhes Mre ' QAMBISERRBA A £ NtheANd
agitated at 5 to 40[err]C for at least 5 mn. Thus, the pressure sensitive
adhesi ve conposi presewt invenpieseid dbvadneldobyi spmidptiiaedly mixing

10 together the above components (A) to (C) and other
components added if desired. Preferably, the carboxyl
group containing copolymer (A) is first mixed with the.
neutralizer (B) and then the crosslinking agent (C) is
added to thereby crosslink the carboxyl group containing

15 ~ copolymer (A). In this process, the addition of other
components may be carried out at any stage of the process.

The mixing of the carboxyl group containing copolymer
(A) with the neutralizer (B) is carried out, for example,
by adding the neutralizer (B) as it is or diluted with a

20 éolvent (e.g., alcohol or acetone) to the carboxyl group
contaiﬁing copolymer (A) at room temperature and agitating
the mixture at 5 to 40°C for at least 25 min.

Further, the crosslinking agent (C) as it is or
diluted with a solvent (e.g., toluene, ethyl acetate or

25 isopropyl alcohol) is added to the thus obtained mixture at
room temperature and agiﬁated at 5 to 40°C for at least 5
min. Thus, the pressure sensitive adhesive composition of

the present invention is obtained.



14 The thus obtained pressure sensitive adhesive conposition is a solvent

. type and is a water soluble (water swellable) conposition containing no
surfactant. Hydrophilicity is inparted to the pressure sensitive 5 adhesive
pol ynmer per se, so that the pressure seqgitive adhesive conposition is
excellent in water washability and exhibits an extrenely | ow peel

el ectrification vol tage thust BBtdind Qhresbiui-®Hdidithvehgaessalire sensitive
adhesi ve sheet. Moreover, water solubility (water swellability) is 10

i nparted to thecomesdiniensinsa tsolyeatheype eargbrijsosi waber cfolubdep(esnt

i nvention w thout executing a blending of a water soluble polyner and a
(neth)acrylic pewsidabled ocomresihiondrestainingngueurfagtantenely littl e at

the tinme of stripping.of the pressur ensi tive adhesive sheet. 15 .
Pressure sensi (INEFORIMAIFYEY sHbORPATES £ Jie PEERSHES \IEHEIRy e sheet of
the present o n | C | ressur it] es) . r of the
abovg pr essglr evg‘ie%éssl ievggg%rh%g%v% (%gﬁpggi ?‘?%ﬁ%zl%dbggss%g}s% ?f}églk%g

The substrate ifdivRakbiSes Biidh |i'b”ia$c€éllerﬁxﬁﬁph§§e9fwa%ﬂa§>§ﬂ@¥$&§§t rates
i ncl ude a polyethylene film a polypropylene film a polybutene Tilm a
pol ybut adi ene fasdthibizspahyaetiendgignlonecpéel rgleatpdfjvatidn vblleagdeat i | m a
vinyl chloride copolyner film a polyethylene 25 terephthalate film a
pol ybut yl ene t effepitingl af estrinRing pél Yoe unmsurei sepsiiivet aghestvei nyl
Do Thach. ThoBbeyRooRent pr by TheeeR Bl L <
10 imparted to the pressure sensitive adhesive composition of
the present invention without executing a blending of a
water soluble polymer-and a (meth)acrylic polymer, so that
an adhesive residue is extremely little at the time of |
stripping of the pressure sensitive adhesive sheet.
15 Pressure sensitive adhesive sheet
The pressure sensitive adhesive sheet of the present
invention comprises a pressure sensitive adhesive layer of
the above pressure sensitive adhesive composition and a
substrate.
20 The substrate is not particularly limited. Examples
of suitable substrates include a polyethylene film, a
polypropylene film, a polybutene film, a polybutadiene
film, a polymethylpentene film, a polyvinyl chloride f£ilm,
a vinyl chloride copolymer film, a polyethylene
25 terephthalate film, a polybutylene terephthalate film, a
polyurethane film, an ethylene/vinyl acetate copolymer

film, an ionomer resin film, an ethylene/(meth)acrylic acid

~copolymer film, an ethylene/(meth)acrylic acid ester



15 copolynmer film a polystyrene filmand a pol ycarbonate filmand al so
crosslinked filnms therefrom The substrate nay further be any of |am nate
films therefrom Mreover, according to necessity, the above filns may be
colored, and 5 use can be nade of fl uor or, in films and the like. The
pressure sensitive adhesive sheet of the'?esent I nvention is obtained by

applyi ng the aboye piGastr@ Sens! bbyeafiesl wei5omesl Lan onko.any ahy,

. o}
various substrates T n an apprdpri neSsS Dy custonmary neans

as a comm coat ehLnga, PESVEHdEsA9akEE £ Al @nePBFLEMOT 1he SYBEELa O/ -
drying the coating to thereby forma pressure sensitive adhesive | ayer and,

i f desired, sticlupghar risd edyeofhiahimite fiillfas PtiRSSdfir@ns eNBbtédgedhesi ve

| ayer. Although largely varied depending on the use, the 15 thickness of .
the pressure sensctovdingitesinegebayey, diwecrbbirg filnge mafr ben ebberted,0 and 50
[err]m preferably, fromabout 20 to 40 [err]m_The use_of _a pressure
sensitive adhdsi V& §RreEse Phi Elurraresin: Shlngand ithe| Likey to invite a
deterioration of surfgce protective functio On 20 . the ather hand, .the

t hi ckness of the subs?ﬁ%téreg?ﬁ%?a?ﬁ}s’r' Vgee?&PFﬁﬁY%b%lﬁer{SB%t gﬁgoﬁr‘fsé?nrt] m

preferably, from;ghoiti&P ;l0BPRLh&EL " 1 4S e b ose
t hi ckness is too srrgﬁ:li s li l?el ylt 0 iﬂrﬂapgmgng%t eri g?’&?iHOEL%%‘gﬂérITace
protective functsehsi?ive adhesiv@ecqipRRSltionSemsd e odhasices sheet of the

present invention can be shaped into a tape, a | abel and any ot her various
forns. substrates in an appropriate thickness by customary means
10 such as a comma coater, a gravure coater, a die coater or a
reverse coater, drying the coating to thereby form a
pressure sensitive adhesive layer and, if desired, sticking
' a release sheet onto the pressure sensitive adhesive layer.

Although largely varied depending on the use, the

15 thickness of the pressure sensitive adhesive layer

generally ranges from.about 10 to 50 um, preferably, from
about 20 to 40 pm. The use of a pressure sensitive
adhesive layer whose.thickness is too smali igs likely to
invite a deterioration of.surface protective function. On

20 the other hand, the thickness of the substrate generally
ranges from about 50 to 500 um, preferably, from about 80

to 300 um. The use of a substrate whose thickness is too
small is likely to invite a deterioration of surface
protective function.

25 The pressure sensitive adhesive sheet of the, present
invention can be shaped into a tape, a label and any other

various forms.



16 The pressure sensitive adhesive sheet of the present invention is
preferably used for protecting the surface of, for exanple, various

el ectroni c conponents. Nanely, the pressure sensitive adhesive containing
the 5 above conmponents swells upon being Eéought into contact with water
and exhi bits excellent water sealing propefties. As a result, the entry of,

for exanple, polishing_,and cutting dehri.s into a_spa e the_pressure
sensitive adhesive | a?‘&re Qﬁ&sﬁﬁrﬁ%‘f%)fsé‘r'f&v?u Ace s s%rggge}ﬁ% eg Le[ grfﬁgng
thereby enable sap J_rf'ﬂa rigky Péféz%g}i dstderqdhpiead: sy fare suMeheevsy,

t he adherend Canq%%§| y%@éiéé%arate ??oﬁ1the pressure sensitﬁyé adhesi ve

layer after the cesplstmlepf vaeiniis @deptpeis idbpponentdat a waf er breakage
can be prevented at the tinme of the separation. Further, 15 the peel :

el ectrification volt aganredysotheprassure seneitive hdhespve atandirining ther e
is no adverse effect on the properties of the electronic conponents. Stil
further, even5 f abevecosporentemyalilfcunemdaeing PEAHIRE IR CORE2ED t he

A= ST S SRR A R
e hon o Do BB RS SR 16 sy LR 0,
adhesi ve sheet of {disdyf 888PLs | M 8Pavée | bethR e ERE] PRSkdieOWensitive
adhesive layer and an adherend surface is prevented to
10 thereby enable satisfactorily protecting the adherend
surface. Moreover, the adherend can easily be separated
from the pressure sensitive adhesive layer after the
completion of required processing, so that a wafer breakage
can be prevented at the time of the separation. Further,
15 the peel electrification voltage is so low at the time of
the separation that there is no adverse effect on the
properties of the electronic components. Still further,
even if the pressure sensitive adhesive remains adhering to
the adherend surface, it can easily be washed away with
20 water.
Use
The above pressure sensitive adhesive sheet of the
present invention can’ suitably be used as, in ﬁarticular, a
surface protective sheet in wafer processing. A method of
25 polishing a wafer back with the use of the pressure
sensitive adhesive sheet of the present invention will be

described below.



1 7 Wien a rel ease sheet is disposed on an upper surface of the pressure
sensitive adhesive sheet, the rel ease sheet is renoved and one side of a
waf er whose back is to be polished is stuck to the pressure sensitive
adhesive layer. 5 The wafer side to be tacted with and stuck to the
pressure sensitive adhesive layer is a wafer surface having a pattern

formed thereon. In thﬁeﬁf&é&%ﬁeﬁ@e"@ﬂ@ét li%g?l%%o fi'icﬁh%ﬁll B¥pet Oy le, a

grinder to thereby not on renove any oxl | m forned on the wafer

back but al so adp@sthé srddauekngsssiivdadnaleve tshektjesheeteDése Buek8g
the polishing, for exanple, purified water is sprayed to the wafer to

t her eby not onl yisastmaresd apdl peéi sifalelfi aswafemaftersebback| 9 teidm/e heat
generated by the polishing. 15 After the conpletion_of the

pol i shing, the ppebished sdensturketadhs pressnretsensidiveppdaesiemlayer.

waf er. The pressure sensiti.ve dhgsiVe sh eé of .the present _invention

enabl es reduc§ngT ﬁewiu%e‘? Sé‘ﬁ&c??i ?c‘iﬁqt&ﬁ%@ Réi Wogﬁuggt?% S 1ow | evel
as menti oned ab0§g?s§19ré 12001 00VRIRGE SR SLIEF 1O UbtePeldindd Halhg
arranged on the er surface at the time of stripping of the pressure
sensitive adhesi Yyepstesin fovRBdi théhmr essure sensitive adhesive renains
adhering to the water surface after the stripping of the 25 pressure

sensi tive adhesi ve sheetthitshetatei thalwgfeesback iensiltishedadhesiore can
easily be washed away with purified water,

. example, a grinder to-'thereby not only remove any oxide

10 film formed on the wafer back but also adjust the thickness
of the wafer to a desired one. During the polishing, for
example, purified water is sprayed to the wafer to thereby
not only wash away polishing debris of wafer but also
remove heat generated by the polishing.

15 After the completion of the polishing, the pressure
sensitive adhesive sheet is stripped from the wafer. The
pressure sensitive adhesive sheet of the present invention
enables reducing the peel electrification voltage to an

~ extremely low level as mentioned above, so that no adverse

20 effect occurs on the circuit arranged on the wafer surface
at the time of stripping of the pressure sensitive adhesive
sheet.

Even if the pressure sensitive adhesive remains
adhering to the wafer surface after the stripping of the

25 pressure sensitive adhesive sheet, the residual pressure

sensitive adhesive can easily be washed away with purified

water.



18 As apparent fromthe above, the pressure sensitive adhesive |ayer of the
. pressure sensitive adhesive sheet of the present invention conprises the
pressure sensitive adhesive conposition containing the specified
conponents, 5 so that the exhibited peel, electrification voltage is |ow
With the result that there is no detrind to the circuit at the tine of
stripping of the pressure sensitjv dhesi ve sheet. Even if the pressure

sensi tive adhesive r&fafRRaLRife Fﬁ% FBe 1 #RPVRar &ReshFesgire SensihivR washed
ith 10 Lfi | . [ |
avay W Lh 10 DUt LLEROUALAL: e BRU! ok NESeU eb0: UV A 0caRal Spadl v

such as trichl ef&8°F there 7s no aving-an Quitabl e

i nfluence on thepAuRRA:HOUY RienPPbh Uk bk iided eﬁgiﬁﬁgﬁgﬁ fsétlg t he

prior art requires two steps of first washing a wa avi ng the

pressure sensit igdfiedbve astiigisieiodhesontridingr €he ¥phddifARAOEERPORrRY, vent
such as trichlene and thereafter washing with purified water, the washing
of the presebt isovehat othe axhlibipedfpeei klertonficanions voptage wis Hioag t he
waf er surface having the pressure sensitive adhesive adhering thereto with
purified water Mypthothepgfnlds thap thakgdise nogdetrinantofoc thaspigrcuit
Furthernore, the_p Lye sheet of the,presenf invention

ssure sensjitive,adh .
is stuck to t he"“\'fffag'gfa % °§n§§ﬁ‘§?%ﬁq oty BEnBF AR E1T &?&Fﬁgm%rf’ Y&f er
a7 L ncdnghl; apiey Bk SRedilec bl L il nded
adhesi ve sheet apHeffiRdidEhehRapat lAirFlcel, TRE &dh e washes Sy ageh
10 purified water without the need to use an organic solvent
such as trichlene. Therefore, there is no danger of having
an unfavorable influence on the human body or polluting the
environment. Although the prior art requires two steps of
first washing a wafer surface having the pressure sensitive
15 adhesive adhering thereto with an organic solvent such as
trichlene and thereafter washing with purified water, the
washing of the present invention can be performed by only
one step of washing the.wafér surface having the pressure
sensitive adhesive adhering thereto with purified water by
20 means of, for example, an ultrasonic washer. Furthermore,
the pressure sensitive adhesive sheet of the present
invention is stuck to the wafer with a satisfactory bonding
strength when the wafer back is polished, thereby
preventing polishing debris of wafer from entering a space
25 Detween the wafer surface and the pressure sensitive

adhesive sheet and damaging the pattern formed on the wafer

surface.



19 EFFECT OF THE | NVENTI ON The pressure sensitive adhesive conposition of

. the present invention is a solvent type and is a water soluble (water

swel | abl e) conposition containing no surfactant. 5 Hydrophilicity is
imparted to the pressure sensitive adhesive .polymer per se, so that the
pressure sensitive adhesive conposition® excellent in water washability
and exhibits an extrenely |low peel electrifi-cation voltage at the tine of
stripping of the pressure sensit EYEEGERHRE THE INVENEEON \breover, water
solubility (water swellabilit s inparted_to,the pressure sensitive
adhesi ve conpositionThe ?H%Sfd{')e%éﬁf‘sil YER ARSI E NGOPSIEEGR A BBl endi ng

of a water soluble polyner a. t ryli o] r, .SO_Lhat dhesi ve
residue is ext ré’rﬁ?lsynh {:gtsfeer?ee}ﬂ%nt ﬁ%ngi%%ﬁg?%lggggrl pépr%'nsgao?va%ﬁlé %‘?Q‘? re :
sensitive adhesiygrabeshel FRIAMILEodhSs VR Abnt 8V RIHd 310 WukEabardd | ustrated
in detail below wth reference to the follow ng Exanples, which in no 20
way limt the sep@aeophiliwitdyndentimpartdd tichehboprewdur@® Eeasptese and

Conpar ati ve Exanples, the "residual particles", "water washability", "water
resi stance", "adidbesive polomgprhper”sepad tthatohke prebsugeckensitive
electrification" were evaluated,in the follow ng manners. 25  Measuring of
resi dual Parti cPéBegivie | sRUPOSLLLEB 1feligut sipdretey Waehpbikkhy @nd

e e e e ROEE o RN T o] oL DA P v
the time of stripping of the pressure sensitive adhesive
10 sheet. Moreover, water solubility (water swellability) is
imparted to the pressure sensitive adhesive composition of
the present invention without executing.a blending of a
water soluble polymer and a (meth)acrvlic polymer, so that

an adhesive residue is extremely little at the time of

16 stripping of the pressure sensitive adhesive sheet.

EXAMPLE

The present invention will be illustrated in detail

below with reference to the following Examples, which in no
20 way limit the scope of the invention.

In the following Examples and Comparative Examples,
the *residual particles*, "water washability", "water
resistance", "adhesivé strength", "impurity ions" and "peel
electrification" were evaluated in the following manners.

25 Measuring of residual particles _ .

A 4-inch silicon wafer was stuck to the pressure

sensitive adhesive sheet prepared in each of the Examples

and Comparative Examples and allowed to stand still for one



20 hour, and the pressure sensitive adhesive sheet was stripped fromthe
-waf er. The nunber of particles which remain adhering to the wafer surface
and have a dianeter of at least 0.27 [err]mwas nmeasured by neans of a

| aser surface 5 tester (LS 5000 manufactured by Hitachi El ectronics

Engi neering Co., Ltd.). The criteria ind@&ated in the Tables are as
follows: good: < 100, fajr:. 100 to 200, and 10 ~ failure: > 200. Water
washabi | ity A 50DBPRFr ]3RS HbekPEBSSIrR) ssnsikiveradhanivesgheetiwas adhesi ve

-obtained in each_pf.the nples .and Co rati ve Ex | es, was for,ned,
dried, cut into ﬁgrﬁéﬁ’es%%% skﬁﬁdwager’s%ﬁ Rgbey P%Fé? es WBich of the
mrror wafers w Lok ' resed_J r r_at r.oom

t enper at ur e, andggﬁiﬂ?ine g%g%t&§§?gTﬁ§f%§ef?%%Po %P#SB%Y%g% TENEERE 9F ve

adhesi ve coat i ngatabkeama$uLdun Tines erdalsairkd by dietisedfi & 1deeT ahgacare as
follows: 20 good: < 10 min, fair: 10 to 30 nmin, and failure: > 30

mn. Water rdésistesiver THS HPOE suamfeetsiredVisy atiitashi eEs8€etordlisai ned in
each 25 of the Exanpl es and Conparative Exanples was cut into 20 nm
squares and st uckPISAIRGr Comf drtd. JEacFhefcritentiar indioatiast sionithk t he
sheet was i mers I N pure_wa at roomtenperature, and the time spent
for the peeling ﬁ?qo]lﬁfeare as éoeflows_‘

good: < 100,

fair: 100 to 200, and
10 failure: > 200.
Water washability
A 50 um thick coating of the pressure sensitive
adhesive obtained in each of the Examples and Comparative
Examples was formed, dried, cut into 20 mm squares and
15 stuck to mirror wafers. Each of the mirror wafers with the
coating was immersed in pure water at room temperature, and
the time spent for the peeling of the pressure sensitive
adhesive coating was measured. The criteria indicated in
the Tables are as foliows:
20 good: < 10 miﬁ,
fair: 10 to 30 min, and
failure: > 30 min.
Water resistance
The pressure sensitive adhesive sheet obtained in each
25 of the Examples and Comparative Examples was cut into 20 mm
squares and stuck to mirror wafers. Each of the mirrof
wafers with the sheet was immerséd in pure water at room

temperature, and the time spent for the peeling of the



21 pressure sensitive adhesive sheet was neasured. The criteria indicated
in the Tables are as follows: good: > 30 hr, fair: 30 to 15 hr, and 5
failure: < 15 hr. Adhesive strength In an atnosphere of 23[err] C and 65%
RH, the pressure sensitive adhesive sheeé1obtained in each of the Exanples
and Conparative Exanples was stuck to th&€ 'mrror surface of 10 a SUS 304

by reciprocating a 2 kg rubber.roller and |l owed to stand.still for 20
mn. The 180[errPrﬁ§%‘l'£%gg‘?élﬁf‘lg§Y ea‘%fersé‘ﬁ&t %L?%ﬁ FSBPAPREFGof WS neasur ed

at a peeling spegd. ] t LA \Ler sile tester
(trade nane: TEhé?t€§f%#%f%ﬁ%gB€d2%%&?%%?%§é§éBﬁaifgkﬁ?gé&%g Cor por ati on).
The criteria indicategodd: hgoTabl es are as follows: good: 50 to 200, fair:
200 to 250, and failure: > 250. 20 Inpurity ions 100 cn2 of the pressure
sensitive adhesive shfstirwa® itonkd s, iamd50 nml of pure water and extracted
at 100[err]C for 30 mn. Thereafter, the amount of cations and ani ons
contai ned i n &he extrEeilwie:wst F Bes nmeasured by the use 25 of ion

chronatoanalyzerééééggggﬁ&gﬁggggctured by Yokogawa El ectric Corporation).
The criteria ind bl es are as foll ows:

In an atmosphere of 23°C and 65% RH, the pressure
sensitive adhesive sheet obtained in each of the Examples
and Comparative Exampies was stuck to the mirror surface of

10 a SUS 304 by reciprocating a 2 kg rubber roller and allowed
to stand still for 20 min. The 180° peeling adhesive
strength (g/25 mm) thereof was measured at a peeling speed
of 300 mm/min by the use of universal tensile tester (trade
name: TENSILON/UTM-4-100, manufactured by Orientec

15 Corporation). The criteria indicated in the Tables are as
follows:

good: 50 to 200,

fair: 200 to 250,.and

failure: > 250.

20 Impurity ions
100 cm? of the pressure sensitive adhesive sheet was
immersed in 50 ml of pure water and extracted at 100°C for
30 min. Thereafter, the amount of cations and anions
contained in the extraction water was measured by the use
25 of ion chromatoanalyzer IC 500P (manufactured by Yokogawa
Electric Corporation). The criteria indicated in the

‘Tables are as follows:



22 goed: < 0.5 ppm fair: 0.5to 1 ppm and failure: > 1 ppm Peel
.electrification 5 The pressure sensitive adhesive sheet was stuck to
a nonelectrified silicon wafer (mrror side) and peeled at a speed of 1000
mm mn. The peel electrification voltage of t.he wafer was neasured

i mredi ately after the peeling. Measuring2® nosphere: 23[err]C, 65% RH, and
10 I nstrunent: KSD-0101 (rmanufactured-by Kasuga Electric Co., Ltd.).
The criteria indicatedo?®: thd-PaBPBs are as follows: good: < 100 V, fair:
100 to 300 V, and 15 . failure: > 300, V. The abbreviations enployed in
the Tables are as fol FoHE: ({°§1Fﬁ’o§zy§’pﬁ'rc?d’éi cont ai ni ng copol yner (A)] (a)
carboxyl group cont ai pj ng,.ROl )gngrbﬁﬁpl e nononer 20 AA: acrylic acid, MAA:
met hacrylic acid, (b) other nononer copol ynerizable with the nonomer (a)

2- VMEA: 2- et hoxyekbBy| ebedtiidieatBn butyl acrylate, 25 DVAEA:
NN- di et hyl am noet hyl acrylate, VAc:, vinyl acetate, AN acrylonitrile,
[ Neutralizer §B)] The pressure sensitive adhesive sheet was stuck to a

nonelectrified silicon wafer (mirror side) and peeled at a
speed of 1000 mm/min. The peel electrification voltage of
the wafer was measured immediately after the peeling.
Measuring atmosphere: 23°C, 65% RH, and
10 Instrument: KSD-0101 (manufactured by Kasuga Electric
Co., Ltd.). The criteria indicated in the Tables are as
folloWs:
good: < 100 V,
fair: 100 to 300 V, and
15 failure: > 300 V.
The abbreviations employed in the Tables are as
follows:
(Carboxyl group containing copolymer (A)]
(a) carboxyl group containing polymerizable monomer
20 AA: acrylic acid, - .
MAA: methacrylic acid,
(b} other monomer éopolymerizable with the monomer (a)
2-MEA: 2-methoxyethyl acrylate,
BA: butyl acrylate, .
25 DMAEA: N,N-dimethylaminoethyl acrylate, .
VAc: vinyl acetate,
AN: acrylonitrile,

[Neutralizer (B)]



23 TEA: triethanol am ne, DMFAEA: N, N-di net hyl f ormam de di et hyl acet al ,
(Crosslinking agent (C)] epoxy type:

1, 3-bi s(N, N-di gl yci dyl am nonet hyl') cycl ohexane, 5 nel am ne type:

hexanet hoxynet hyl mel am ne, (O her conpone (D)] Di1: polydi oxol ane
(hydrophilic polyner), and D2: diethyl eneréﬂ’ycol nmonobutyl ether (nonionic

‘surfactant). 10 )l e 1 Preparation of pressure sensitive adhesive

conposi tion (1) E?%cgﬁﬁg%?@&%&?w group contai ni ng copol yner: 3 parts
by wei ght of acryl_ﬂl'%. I, QRS 1 RY | - yet hyl acryl-ate, 7
parts by weight o utyl'dq’g@acryl a?e, Eﬂ(‘)\%ﬁ%{agrfigfegéy%%g t ‘of ethyl acetate

and 0.5 part by wgicgbkseinRzRpiagenebytyyonitrile were placed in a four
necked flask equipped with a reflux condenser, an agitator, a thernoneter,

an inert gas intr eghosiyngypebd 3adbia (N ¥phiglydidyhahindiechyl) eyt Roheéane,
agitated for 30 mn in a nitrogen 20 stream and reacted at 80[err]C for 5
hr, thereby ob®ai medgmine sfrsecy hegppgpheometbyilnglaming.ymer. (2) Production
of pressure sensitive adhesive co ition:- An appropriate anmount of

di l uents such as t[&tﬁéﬁe?°’@?‘fﬂﬂntag§?§te and i sopropyl al cohol and,

subsequently, 0.5.25 . 1.0 4.t h L)ne a neutralize,
(0.2 nol per mol O 'cggg%xjil&o&\é%&p?ﬁ%r%é% ggdspg%% 'pzf?’fﬁs by wei ght of
the thus obtai nedpgar BoLithyHrAIB1¢681 ahdidMhtyl ether (nonionic

surfactant).--

10 Example 1

Preparation of pressure sensitive adhesive composition

(1) Production of carboxyl group containing copolymer:
3 parts by weight of acrylic acid, 90 parts by weight
of 2-methoxyethyl acrylate, 7 parts by weight of butyl
15 acrylate, 200 parts by weight of ethyl acetate and 0.5 part
by weight of azobisisobutyronitrile were placed in a four
necked flask equipped with a reflux condenser, an agitator,
a thermometer, an inert gas introducing tube and a dropping
funnel. The mixture was agitated for 30 min in a nitrogen
20 stream and reacted at 80°C for 5 hr, thereby obtaining a
carboxyl group containing copolymer.
(2) Production 6f pressure sensitive adhesive composition:
An appropriate amount of diluents such as toluene,
ethyl acetate and isopropyl alcohol and, subsequently, 0.5
25 part by weight of triethanolamine as a neutralizer (0.2 mol
per mol of carboxyl group) were added to 100 parts by
weight of the thus obtained carboxyl group containing

copolymer and satisfactorily agitated.



copol ymer and satisfactorily agitated. 24 Thereafter, 0.4 part by weight
of 1,3-bis(N, N diglycidylam nonethyl)cycl ohexane as a crosslinking agent
(0.06 nol per nol of carboxyl group) was added to the m xture and
satisfactorily agitated, thereby obtaining a 5 pressure sensitive adhesive
conposi tion. Production of pressure sensid4ve adhesive sheet The thus
obt ai ned pressure sensitive_adhesi ve conposition was applied onto a corona

di scharged surface of THeXSREYRRt 9i- AkPRBF ot I¥Right of | InSdisH{MiNthe coati ng
10 thickness was,2 errJm.dn th te. Thus, a pressure sensitive
adhesi ve sheet h?&Pgﬁg%\é¥%ﬁnoﬁ'ﬁit§¥g{eé§§iﬁ%eﬁﬁep‘?‘ﬁ v%s’“?ﬁ’%ﬁif‘ﬂ {29 Bgent

"residual particl@sos myBiRer WRIN8PI Ldiowy1 WRLED) e Skl ere riadhesive
strength”, "inmpurity ions™ and "peel 15 éleCtritication” of Phis pressure
sensitive adhesi méxslieetantsatdedhotbeilly RgikatadoerdFapRebBraiiitd gsul t's

are given in Table 2. Exanple 2 20 A pressure sensitive adhesive
conposi ti on vas pbeasweel semstiliéveaadhemiveecompositiomnpl e 1, except that

t he nononers were changed to 5 parts by weight of methacrylic acid, 83
parts by wei ght of 2-# ; e Slehye Aadesiypgiieelk but yl ,
acrylate and 2 parts f.25. N, N dinethyl ani noethyl ,acrylate and

o ht
that 0.5 part by wei gﬁge\(lﬁl rfggﬁéﬂﬁ?ﬁﬁﬁfgﬁg ge V8 PIBRESIVR 15 nol per
mol of carboxyl” gpaed; ¥R% ELeHATLAYUR! §%isha WIBLRRESEE sldce of

a 110 pum thick polyethylene film so that the coating

10 thickness wds 20 pm in the dry state. Thus, a pressure

sensitive adhesive sheet having a total thickness of 130 um

was obtained.
The "residual particles", "water washability", "water
resistance", "adhesive strength", "impurity ions" and "peel
15 electrification" of this pressure sensitive adhesive sheet
were evaluated in the above manners. The results are given

in Table 2.

Example 2

20 A pressure sensitive adhesive composition was obtained
in the same manner as in Example 1, except that the
monomers were changed to 5 parts by weight of methacrylic
acid, 83 parts by weight of 2-methoxyethyl acrylate, 10 |
parts by weight of butyl acrylate and 2 parts by weighﬁ of

25 N,N—dimeﬁhyiaminoethyl acrylate and that 0.5 part.by weight
of triethanolamine as a neutralizer (0.15 mol per ﬁol of
carboxyl group) was added and agitated and, thereafter, 0.5

part by weight of 1,3-bis(N,N-



part by weight of 1,3-bis(N, N 25 di gl yci dyl am nonet hyl ) cycl ohexane as a

.crosslinking agent (0.04 nol per nol of carboxyl group) was added and

satisfactorily agitated. The results are given in Table 2. 5 Exanple 3 The

sanme procedure as in Exanple 1 was repeated except that 0.5 part by wei ght

of N, N-di met hyl f ormam de di et hyl acet al (3?&5-nnl per nol of carboxyl group)

was used 10 as a_neutralizer, in place of the-triethanolamnpe. The results
gopebidl

are given in TabfdobyckRamm S OPRYERR AT S STPASEARISE agoREs
repeat ed except at .t e f [ rin r ure sensitive
adE\esi ve corrpgsi tjclgbélbv%"sl 2’%&%@% %@ cfag{lﬁog%gl.og’(ﬁ‘ﬁl pg'ragst S%%e%faxbc?essur e

sensitive adhesiﬁgtﬁﬁﬁﬁggfgﬁgnkgiéatégpduction of carboxyl group containing

copol ynmer: A carboxyl group containing copolyner was obtained in 20 the
same manner as in Examd arebulexcapé diiain tiheTapr®mers were changed to 10
parts by weight of acrylic acid, 85 parts by weight of butyl acrylate and 5
parts by wei ght of vinyl acetate. (2) Production of pressure sensitive
adhesi ve conposition: 25 3 parts by weight of triethanolamne as a
neutral i zer (0.0BX#eleyd npl of carboxyl group) was added to 100 parts by

wei ght of the thus Ob'{"}?é ns%gnecglr:'ggégtgreq raosugnc&rc]én%lrg rEl.gwas repeated except

that 0.5 part by weight of N,N-dimethylformamide
diethylacetal.(0.25 mol per mol of carboxyl group) was used
10 as a neutralizer in piace of the triethanolamine.

The results are given in Table 2.

Example 4
The same procedure as in Example 1 was repeated except
15 that the process for preparing a pressure sensitive
adhesive composition was changed as folldws.
[Preparation of pressure sensitive adhesive composition]
(1) Production of carboxyl group containin§ copolymer:
A carboxyl group containing copolymer was obtained in
20 the same manner as in Example 1, except that the monomers
were changed to 10 parts by weight of acrylic acid, 85
parts by weight of butyl acrylate and 5 parts by weight of
vinyl acetate.
(2) Production of pressure sensitive adhesive composition:
25 3 parts by weight of triethanolamine as a neutralizer
(0.06 mol per mol of carboxyl group) was added to 100 parts
by weight of the thus obtained carboxyl group containing

copolymer and satisfactorily agitated.



copol ymer and satisfactorily agitated. 26 Thereafter, 0.6 part by weight
of 1,3-bis(N, N diglycidylam nonmethyl)cycl ohexane as a crosslinking agent
(0.03 nol per nol of carboxyl group) was added to the m xture and
satisfactorily agitated, thereby obtaini Bq'? a 5 pressure sensitive adhesive
conposition. The results are given in Ta g 2. Conpar ative Exanple 1 The

sane procedure as in Exanple 1 was epeated expek{i)t}] 'Jfo g al ihe
triethanol ani ne as a rEREREESEr Qe HGE RYBHY dsdrbPLs @& gi ven in

Table 2. Co tive Exanple, 2 i ni i d of
10 parts 15 by v GEEP RS Rt BRI ARORA BT RO IR nEPEREREC ©
met hoxyet hyl acry|@idy 9 BaklifoDoMeeRbxpl dudug) waEYhadEs aRd theparts by

wei ght of vinyl acetate was produced in the sane manner as in Exanple 1. 45-
parts by wei ght ofiandrel wadessolsidcvorilgl agh tiede ntheB88y wbtsdinghyy) aof 20
pol ydi oxol ane (nol ecul ar wei ght: 20 thousand) being a water sol uble polyner
was added t hebet preabusat sshattive laghggivat cofiporisientter, 0.5 part by

wei ght of 1, 3-bis(N, N diglycidyl am ngnet hyl ) cycl ohexane as a crosslinking
agent was added to t h&hfl XEFHeLERFS FVePatoFddX® Zgi tated, 25 thereby
obtaining a pressure sensitive adhesive conposition.

Com rative le 1

The same procedure as in Example 1 was repeated except
10 that the triethanolamine as a neutralizer was not added.

The results are given in Table 2.

Comparative Example 2 |
A carboxyl containing copolymer composed of 10 parts

15 by weight of methacrylic acid, 60 parts by weight of 2-
methoxyethyl acrylate, 20 parts by weight of butyl acrylate
and 5 parts by weight of vinyl acetate was produced in the
same manner as in Example 1. 45 parts by weight of a
toluene solution (solid content: 30% by weight) of

20 polydioxolane (molecular weight: 20 thousand) being a water
soluble polyme; was added thereto and satisfactorily
agitated. Thereafter, 0.5 part by weight of 1,3-bis(N,N-
diglycidylaminomethyl)cyclohexane as a crosslinking agent
was added to the mixture and satisfactorily agitatéd,

25 thereby obtaining a pressure sensitive adhesive -

composition.



27 The sane procedure as in Exanple 1 was repeated except that use was nade
.of the above pressure sensitive adhesive conposition. The results are given
in Table 2. 5 Conparative Exanple 3 150 parts by -wei ght of deionized water,
3 parts by weight of pol yoxyethyl ene pheaﬁl ether (surfactant) and 0.5 part
by wei ght of azobi sisobutyronitrile were“glaced in the 10 sane four necked

flask as enployed in anple 1, and the m.xture s Jheated to 75[err]C
while agitating in a ﬁ’(?rsn npgf’ﬁﬁgﬂﬂ%r%st R M@e 0T FRY e f’?va@Pljht

of nmethacrylic agj p | f %@&m I ed

t hereinto over aE%%tr:ia%% 2% saﬁ%é? %hﬁa%%hyﬁepgﬁ%daﬁe?%%x\%\%ﬁi C%I‘sl? iggued
for 3 hr after tphemsosi®ii.on of the dropping. Thus, a carboxyl group )
cont ai ni ng enul si on copol yner was obtained. 1.2 parts by wei ght of :
hexanet hoxymet hyl nel arTheeresad tadded ghenetia Fadlad@ tated. Further, 40 parts
by wei ght of diethylene glycol nonobutyl ether (nonionic 20 surfactant)
was added and agitated, thereby obtaining an acrylic enul sion based

pressure sensitiye adh s%ye xThe S procedure as in Exanple 1 was
repeat ed except éﬁggﬂﬁg%ﬂﬁﬁ?$ﬁﬁﬁri§ t he above acrylic enul sion based

pressure sensi tive adfigsiGeo2By weighe BIPabeshlidn Yoked) VS pditsTaY) © 2

weight of polyoxyethylenelphenyl ether (surfactant) and 0.5
part by weight of azobisisobutyronitrile were placed in the

10 same four necked flask as employed in Example 1, and the
mixture was heated to 75°C while agitating in a nitrogen
atmosphere. A mixture of 10 parts by weight of methacrylic
acid and 90 parts by weight of butyl acrylate was dropped
thereinto over a period of about 4 hr and the agitation was

15 continued for 3 hr after the completion of the droppiné.
Thus, a carboxyl group containing emulsion copolymer was
obtained. 1.2 parts by weight of hexamethoxymethylmelamine
was added thereto and -agitated. Further, 40 parts by
weight of diethylene glycol monobutyl ether (nonionic

20 surfactant) was added and agitated, thereby obtaining an
acrylic emulsion based pressure sensitive adhesive.
The same procedure as in Example 1 was repeated except that
use was made of the above acrylic emulsion based pressure
sensitive adhesive.

25 The results are given in Table 2. .



Tabie 1 Car boxyl group containing polymer (A) (parts by weight) Nbnomer (a)

.Monomer (b) AA MAA . 2- MEA BA DVAEA VAc AN Ex. 1
3 - 7 90 7 _ _ Ex. 2 - 5
83 10 2 _ _ Ex. 3 3 - - 90 7
- - _ Ex. 4 10 28 . . 85 - 5
_ Conpr-. _ 90 7 . Ex. 1 3 '
90 7 Conpr . - 10  siRakle 1) - 5 5
Ex . 2 Conpr. +0 - 90— Ex
3 Table 1 (qontinugd) NeutFHFH¥P 9EOUP contaduing pelyper (A) g her
conponents (B) ' agent—(6 s 2t T D—ftparts—by
(parts by wei ght]) Mofipmer s(dly |wei ght) Monomer (b)
wei ght) TEA DVFAEA EpPOKY Ve[ e DI— D2 5
0.5 _ 0|4 aa MAA 2-MEA | BA DMAEA gy VBC 0.287
_ 0.4 ” — TEX. 3 = U5
0.4 o Ex. 1 3 -~ EL(. 90 3 - - - 0.6
_ _{Conpr. - ~ 0.4 Ex. 1 Conpd.
0.5 - Ex. 2 45 - 5 Ek. 83 10 2 2-2 -
40 Conpr. i-- 1.2 - 40 Ex .
3 Ex. 3 3 - 90 7 - - -
Ex. 4| 10 - - 85 - 5 -
Compr. - _ - _
Ex. 1 3 90 7
Compr. - _
Ex. 2 10 60 20 5 5
Compx. _ - _ _ _
Fx. 3 10 90
Table 1 (Continued)
5
Neutralizer Crosslinking Other components
(B) agent (C) (D)
(parts by {(parts by weight) {(parts by
weight) weight)
TEA DMFAEA Epoxy | Melamine D1 D2
Ex. 1 0.5 = 0.4 - - -
BEx. 2 0.5 - 0.4 - - -
Ex. 3 - 0.5 0.4 - - =
Ex. 4 3 - - - -
Compr. _ - _ _ _
Ex. 1
Compr. _ _ _ _
Ex. 2 0.5 45
Compr. - _ _ _
Fx. 3 1.2 40




29 Table 2 No. of Residual Water washability Water resistance Particles
(particles Judgenent Tinme spent Judge- Tinme spent Judge- /4" wafer)

for peeling nent for ment peeling (hr). Ex. 1 <100 good
5 m nutes good 50 good Ex. 2 <100 good
m nutes good 60 good Ex. 3 <100 good 5 m nutes
good 55 good Ex. 4 -<100 good’ 15 mnutes fair
100 good Conpr. <100 good 9 3 hours  fail 250 good
Copr 2 >9999 fail 30 mnute2fair 150  good Copr. 3
<100 good 22 mnutes fair Tal ;222 good Table 2 (Continued) 5
Adhesi ve strength I mpurity ion 2 electrification (g/25m)
Judgenent Hudgereht ELclgH.i —J 'q%c +-6- 8%81 - .
cation nt Jig| No- of Fesicual ter washabIli¥t pd@gX reRdEtaqee | 150
good ood (particles{ BldgemeOP @ik spént | JuadBV| Time spedPYGuage-
good <100 |s4vgeafbrkk. 3 . peeling ) t for Q0Qdment
<100 good 4 190 good gobd peeling (h#)]Q ood
Conpr . 180 good good L 200 fair Cgnpr. 140
good digh 1) <100c.7p0 9oodoolSCmimites | gpod 50 gogdgood
good 1000 fail .
Ex. 2 <100 good 5 minutes | good | . 60 good
Ex. 3 <100 good 5 -minutes | good 55 good
Ex. 4 <100 good 15 minutes | fair 100 good
Conmprl. <100 good 3 hours fail 250 good
CE?xmprz._ >9999 fail 30 minutes | fair 150 good
CE‘:’me? <100 good | 22 minutes | fair 220 good
Table 2 (Continued)
5
Adhesive strength Impurity ion : Peel
electrification
{(g/25mm) | Judgement Judgement Electrifi- | Judge-
to SUS, cation ment
JIS voltage (V)
Ex. 1 150 good good <100 good
Ex. 2 160 good _good <100 good
Ex. 3 140 good good <100 good
Ex., 4 190 good. good <100 good
compr-| 180 good good 200 | fair
Conm}_orz. 140 good ’ good <100 good
omers | 130 good |  good 1000 | fail




Ex. 3 30 What is clained is: 1. A p'ressure sensi esiye. .

conposi tion conprising (A a carboxyl group containing cpPHISySHEETORASIBFEN
" by solution polynerization of (a) a carboxyl "group containj ng pHEPORCEDF abl e
nononer and (b) another nonomer copol ynerizable with the : —
a neutralizer capable for neutralizing cd®@boxyl group in an anount of
0.0001 to 1 nol per nol of carboxyl group of the above carboxyl group . E
contai ni ng copolWhadr isArladmetd (i®: a crosslinking agent in an amount of ...
0.001 to 1.0 nol_ per nol of carboxyl ,group of, the above carboxyl .group = -
cont ai ni ng copolymer & BFessure Seﬁ%tﬁgﬁsi‘g?%s@?n§P¥‘P9§lta’dﬁ’e§°§‘ér%g+ﬁ%‘si tion

| ai di | ai . Wh i t i
oprbaentad by the T S ReeStBoblC lolE! BRIARM (hobyiel MFRAIALS by
i ndependently r sgazfﬁ&%hspalﬁw&kmecaoat 88 fd) & @a&mc{grwp Bba&alningR[ orr]

represents a di ent hydrocarbon group having 2 to 12 carbon atons,
represents ashyds1GaceeRaple Wodtmerngnd (1) khothebomomémsys, and n is a
nunber of 1 to 10. 3. A pressure sensitive adhesive sheet conprising a
substrate and, swgrelymevizabléariddnthe peryean dagensitive adhesive | ayer
conposed of the pressure sensitive adhesive conposition of claim1l or 2.

31 4. The pressur dBefsPerer AT #B9sheet as claimed in claim 3, which

i s adhered on wafer %napégggsfirﬁ(qn%hggg\g{§r.

10 2. The pressure sensitive adhesive composition as claimed
in claim 1, wherein the other monomer (b) is a compound

represented by the formula:

1 2
X\\ _ X
C=
/7 ~
x3 CO - (ORn - OR?
15 wherein each of X!, X2 and X3 independently represents

a hydrogen atom or a methyl group, Rl represents a divalent
hydrocarbon group having 2 to 12 carbon atoms, R2
represents a hydrocarbon group having 1 to 10 carbon atoms,

and n is a number of 1 to 10.

20
3. A pressure sensitive adhesive sheet comprising a
substrate and, superimposed thereon, a pressure sensitive
adhesive layer composed of the pressure_éensitive adhesive
cgmposition of claim 1 or 2. ’

25

————
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5.° A'nmethod of polishing a back of wafer, which conprises
_sticking the pressure sensitive adhesive sheet of claim3t

4+ 1o

oﬂiﬂnc EET HAS BEEN

surface having a pattern formed thereon; and polishing the ack &EP 0
waf er whil e feeding water thereto. 31 S
4. The pressure sensitive adfxesive sheet as claimed in

claim 3, which is used in wafer processing.

5. A method of polishing a back of a wafei:, which

5 comprises the steps of:

sticking the pressure sensitive adhesive sheet of

claim 3 to a wafer surface having a pattern formed thereon;

and

polishing the back of the wafer while feeding water

10 thereto.
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