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DESCRIPTION 

POLISHING CLOTH AND 
5 METHOD FOR ATTACHING/DETACHING THB POLISHING CLOTH TO/FROM 

10 

POLISHING MACHINE BASE PLATE 

TECHNICAL FIELD 

The present invention relates to a polishing cloth 

. which is attached to a base plate of a polishing machine 

so as to hold a workpiece (e.g. , a semiconductor wafer) in 

place while the workpiece is polished, and a method for 

15 attaching/detaching the polishing cloth to/from the base 

plate of the polishing machine. 

20 

25 

BACJCGROOND AR'J;' 

In recent years, in the semiconductor 1.ndustry, the 

integration ·ievel of ICs bas rapidly increased. It has 

increased from 4M to 16M and is now p~oceeding to the 64M 

level. 

In light of the above circumstances, improvement in 

the surface guality of a wafer (on which ICs are formed) 

has been demanded under stringent cost restraints. In order 

to increase the integration level of ICsf it is necessary 

30 to reduce the minimum width that is allowed for devices to 

be mounted on the wafer, as well as improving the chemical 

and electrical properties of the wafer. The ideal. value for 

the minimum width bas shifted from about o. s microns to about 
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0.35 ll'dcrons. Moreover. the wafer size has rapidly in­

creased, followed by a rapi.d reduction in cost per bit. The 

increase in wafer size has also resulted in a remarkable 

increase in the size of machines used for processing wafers •. 

5 For ex~le. 1.n a polishing process for mirror-finishing 

a wafer sUrface, a polishing machine with a base plate hav1.ng 

a diameter of about 42. iilches is used to polish 5' -diameter 

wafers, whereas a polishing machine with a base plate having 

a diameter as large as about 59 inches is used to polish 

10 8' -diameter wafers. · In general., the polishing of wafers is 

achj_eved by causing friction with ·a pol.ishing cloth in the 

presence of a polishing sl.urry, while the polishing cl.0th 

is .retained on a lower base plate of a polishing machine 

and the wafer t.o be processed is retained on an upper base 

. 15 plate of the polishing mach~ne. 

Accordingiy ;· the size of the polishing cloth is 

· typically the same as that of the lower base plate of the 

polishing ma.chine. Specifically,, a polishing cl.0th with a 

2Q diameter of about 42 inches is generally used for polishing 

S' "".'diameter wafers, whereas a polishing cloth with a 

diameter of about 59 inches is used for polishing 8' -diameter 

wafers. 

25 In general., the polishing cloth is secured to the 

base pl.ate of the polishing machine with a high-performance 

double-sided adhesive tape (i.e., a tape having adhesive 

layers on the both sides) • In this securing method, however, 

":=he adhesive layer provided on the back face of the polishing 

30 cloth i.s adhered to the base plate surface so firmly that 

a- tack strength as large as about 2 to 3 kg/inch width exists 

when.the polishing cloth thus attached to the base plate 

must be detached in a usual manner. In other words, a force 
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up to about 156 kg may be required to detach a polishing 

cloth from a base plate having a diameter of about 42 inches, 

and a force up to about 180 kg may be required to detach 

a po1ishi.ng cloth from a base plate having-a diameter of_· 

5 about 59 inches. Thus, it is very troublesome when a used 

polishing cloth must be exchanged with a new one. 

On the other band, if a polishing cloth fa:J..ls to be 

attached in proper al.ignment w1.th respect to the base plate, 

10 it has been diffioul.t to reposi.tion and reattach the 

polishing cloth. 

15 

DISCLOSURE OF THE INVENTION 

A pol.ishi.ng cloth accordi.ng to the present invention 

includes: a polishing cloth substrate: a first 

pressure-sensitive adhesive layer formed on a back face of 

the polishing cl.0th substrate; a support formed on a back 

20 face of the first pressure-sensitive adhesive layer: a 

second pressure-sensitive adhesive layer formed on a back 

face of the support: and a release sheet releasabl.y attached 

to the second pressure-sens1t1ve adhesive layer, wherein 

the second pressure-sensitive adhesive layer includes an 

25 adhesive composition. the adhesive composition containing 

a pressure-sensitive adhesive and a side-chain 

crystal.lizable polymer so that the side-chain 

crystaliizable polymer is present in an amount of about 1% 

to about 30% by weight based on the adhesive composition, 

30 and the Si.de-chain crystall.izable polymer including as a 

main component thereof an acrylic acid ester and/or 

metb~cryl.ic acid ester which has a straight-chain alkyl 

group including 16 or more carbon atoms as a side chain. 
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In one embodiment of the invention, the adhesive . . ·. . 

composition contains a .tackifier in an amount of ab_out 10% 

to about 30i .by weight: and the adhesiyeness of the adhesive. 

5 composition is decreased by more than about 90llt when heated 

above about so"C. 

In. another embodiment of the invention, the 

side-chain crystalli~able polymer has a molecular weight 

10 of about 2,000 to about 15,000. 

15 

I,n still another embodiment of the invention, the 

side-chain crystallizable po.l:ymer has a me.l ting point which 

occurs w.;Lthin a temperature range narrower than about lS"C. 

Al.ternative.ly, the polishing cloth accorcling to the 

~resent invention inc.ludes: a po.lishing cloth substrate: 

a pressure-se:nsi;tive adhesive l.ayer formed on one face of 

the po.lishing c],.oth !1Ubstrate: and a release sheet 

20 releasably attached to the pressure-sensitive adhesive 

. .layer, _where.in the pressure-sensiti.ve . adhesive layer 

inc.ludes an adhesive composition, the adhesive composition 

containi.ng a pressure-sensitive adhesive and a side-chain 

crysta11izable polymer so that the side-chain 

25 crystallizable polymer is present in an amount of about lts 
I . . ' ' : 

to about 301 by weight based on the adhesive composi.tion, 

and the side-chain crystallizable polymer including as a 

main component thereof an acrylic acid ester and/or 

methaorylic acid ester which has a straight-chain alkyl 

30 group including 16 or more carbon atoms as a side chain. 

In one embodiment of the invent1.on, the ac'lllesive 

composition contains a tackifier in an amount of about 10% 
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to about 30% by weight; and adhesiveness of the adhesive 
composition is decreased by more than about 90% when heated 

above about soCC. 

5 In another embodiment of . the invention, the 

side-chain crystallizable polymer has a molecular weight 

of abou~ 2,000 to about 15,000. 

In still another embodiment of the invention, the 
10 side-chai.n crystallizable polymer has a melting point which 

occurs w.tthin a temperature range narrower than. about 1sCC. 

In another aspect of the invention, there is 
provided a method for attaching/detaching any one of the 

15 above poli.shing cloths to/from· a base plate of a po1ishing 
machine, i.ncluding the steps of: attaching the polishing 
cloth to the base plate of the polishing machine by allowing 
the pressure-sensitive adhesive of the polishing cloth to 
the base plate surface maintained at temperature Tl; and 

20 detach:f.ng the polishing cloth from the base plate mai.ntained 
at temperature T2 which is higher than temperature Tl. 

25 

The present invention provides the following 
effects. 

According to one embodiment of the present invention, 
a polish1ng cloth is provided which includes an adhesive 
layer composed essentially of an adhesive composition 
containing a pressure-sensitive adhesive and-a side-chain 

30 crystallizable polymer, where the side-chain 

orystallizable polymer is present in the amount of about 

1% to about 30t by weight based on the adhesive composition. 
The side-chain crystallizable polymer includes as a main 
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component thereof ~n aorylic acid es't;er and/or methacrylic 

acid ester which has a straight"."chain alkyl group including 

16 or more carbon atoms as a side chain. As a result, the 

polymer is capable of shifting between a crystal state and. 

S an amorphous state in a reversible manner, responsive to 

a relatively smal.l. temperature change from an arbitrarily 

selected ordinary temperature val.ue: consequently. the 

polymer exhibits drastic a change in its tackiness to the 

base plate surface. 

10 

Thus, . when the polishing cloth is heated to a 

predetermined elevated temperature (e.g •• about sot:: to 

about 1oo'C), the adhesiveness. of the adhesive layer rapidl.y 
decreases. 'l'heref ore, at the time of exchanging pol.ishing 

15 c1oths, the base plate and/or the polishing cloth may be 

heated so as to greatly decrease the adhesiveness of.the 

adhesive. J.ayer wi.th respect to the b.ase plate surfac~, 
whereby the polishing cloth can be·easil.y peeled off the 

base pl.ate·surface. 

20 

In accordance with an embo4:iJRent of the . .inventi.on 

where the adhesive composition contains a tacldfier in the 

amount of about lot to about 30t by weight and where the 

adhesiveness of the adhesive composition is decreased by 

25 more ·than about 90% when heated above about SO 'C , a 
predetermined level of adhesiveness with respect to the base 

plate surface can be retained at ordinary temperatures, 

whereas a rapi.4 decrease in adhesion strength ·can be caused 

by heating. Thus, a tackifier present in the above-

30 mentioned amount will not substantially influence the 

temperature sensitivity of the polymer. As a result, the 

adhesive composition according to the present invention 

exhibits a sufficient adhesion strength at ordinary 
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temperatures, while maintaining a good balance between the 

adhesion strength at ordinary temperatures and the peeling 

force regUired at elevated temperatures. 

5 '!'bus, the invention described herein makes possible 

the advantages of (1) providing a polishing cloth which 

adheres strongly, stably, and precisely to a base plate of 

a polishing machine while a wafer or the like is polished 

with the polishing cloth, and yet allows for easy detachment 

10 from the base plate: (2) providing a method for 

attaching/detaching such a polishing cloth to/from a base 

plate of a polishing machine: (3) providing a polishing 
- . 

cloth which can be easily repositioned and reattached for 

proper alignment with respect to a base plate of a polishing 

15 machine: and ( 4) provi.d.ing a method for attaching/detaching 

such a pol.ishing cloth to/from a base plate of a po1ish1.ng 

machine. 

These and other advantages of the present invention 

20 will become apparent to those skilled .in the art upon reading 

and understandi.ng the following deta.iled description with 

reference to the accompanying figures. 

25 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross-sectional view illustrating a 

double-sided adhesive tape used for producing a poli.shing 

cloth according to the present invention. 

Figure 2 is a cross-sectional view illustrating a 

polishing cloth according to one example of the present 

invention. 
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Figure 3 is a cross.~sectional. view illustrating a 
. . ~ . 

polishing clqth according to another example of the present 

invention. 

BEST MODES FOR CARRYING OUT THE INVENTION 

Referring· to Figure 3, the polishing cloth of the 

10 present invention at least includes a.·· polishing cl.0th 

substrate 5 and a pressure-sensitive adhesive layer 3. In 

addi ti.on, a release sheet 4 may be releasably attached to 

the pressure-sensitive adhesive layer 3. In addition, a 
: ' . 

support may.be provided ina middle portion of the composite 

15 al.ong the thi.ckness direction ·for reinforcement of the 

pressure-sensitive adhesive I.ayer and· the like. In this . . 

case, as shown in· Figure 2, the pqlisbing cl.0th may include 

a first pressure:-sensitive adhesiv:~ l.ayer·2 (which can be 

composed of a commercially available adhesive) formed on 

20 . the back face of the polishing cloth substrate 5, a support 1 

fonned. on the back facE:l of the first pressure..:.sensitive 

adhesive J.ayer 2, a second p~essure-sensitive adhe.sive 

layer 3 (composed of the inventive pressure-sensitive 

adhesive) formed on the back face of the support 1, and a 

25 release sheet 4. 

(Polishing cloth substrate) 

The substrate of the polishing cloth of the present 

invention is formed of a coinposit.:l.on·containing at least 

30 one polymer selected from the group consisting of 

polyurethane resin, epoxy resin, and vinyl resin (for 

example, a foam body). Alternatively~ the substrate of the 

polishing cloth of the present invention may be formed of 
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a composite Of the above composition and a base material.. 

Examples of such foam bodies and composites are described 

in detail as follows. 

5 (1) Foam body 

The foam body may be formed, for exampl.e, by 

solidifying a foam composition containing urethane polymer 
and d1methy1formam1de by a wet solidification method. 

llternatively, a foam composition containing urethane 

10 polymer, vinyl polymer (such as vinyl chloride polymer, 

viriyl chloride-vinyl acetate copolymer, and vinyl 
chlori.de-vinyl. acetate-v1.nyl. alcohol ternary pol.ymer) , and 
a sui.tabl.e foam sol.vent such as· dimethyl.formaldehyde may 
be used to form a foam body by the wet soli.dif icati.on method. 

15 The surface area of the foam body, especially a skin l.ayer 
formed on the surface, is preferabl.y subjected to buffi.ng 
so that a foam structure is exposed. 

As the urethane polymer, any of polyether urethane 
20 resins, polyester urethane resins, and pol.yesterether 

urethane resins can be used. Exampl.es of a polyol component 

used for the production of the urethane resin include 
pol.y(oxyethyl.ene glycol.), poly(oxypropylene glycol), 

poly(oxytetramethylene glycol), polyethylene adipate, 
25 pol.ypropyl.ene adipate, and pol.y( oxytetramethy.lene adipate) • 

Examples of an isocyanate component used in the production 
of the urethane resin include 4,4'-dipheny1methane 
diisocyanate, and 2,4-to.lylene dii.socyanate. 

30 Examples of a chain expander used in the production 

of the urethane resin include ethylene glycol, 1,4-

butanediol, and propylene glycol. 
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For exampl.e, poly(oxypropylene glycol) is used as 

the pol.yo! componen:t, 4, 4 ' '.'"diphenyl.metbane diisocyanate as 

the isocyanate component, 1,4-butanediol as the chain 

expander. ethanol. as a polymerization inhibitor, and . 

s dimethylformmnide as a solvent, to form a dimethylformamide 

solution of urethane po1ymer. 

The foam composition may contain a filler such as 

carbon black, a dispersion stabilizer such as a surfactant, 

10 and a wet solidification a~iliary. 

After applying th" res"Qltant foam composition on a 

support whose surface. portion allows for releasing, a foam 

body can be ol;>tained by using a wet solidification method 

15.: described.below. ~or. example: 

'l'he support with the foam composition applied 

· thereon is inunersed in water maintained at a predetermined 

temperature and .·then in hot water maintained at a 

20 predetermined temperature for a predetermined period of time. 

During immersion, water replaces the sol.vent contained in 

the foam comp()si ti.on through osmosis, thereby removing the 

solvent from the foam composition and subduing the foaming 

of the foam composition. Thus, an elastic foam body l.ayer 

25 is formed on the support. The resultant support having the 

foam body formed thereon is taken out from the water, dried 

with hot air at a predetermined temperature for a 

predetermined. period of time, and buffed to give the foam 

body. 

30 

(2) Composite 

The composite can be pro~uced by impregnating a base 

material with the above foam composition and solidifying 
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the resultant materia1 by the wet soli.dification method as 
described in·paragraph (1) above. As the base materi.al, 

fabrics such as a non-woven fabric (for example, BS-300, 

Ni.ppon Felt Co., Ltd.) can be used. 

(Support) 

As a support. various syntheti.c resin sheets can be 
used, e.g., 'polyethylene terephthalate, polyether imide, 

or pol.yurethane. For example, a polyester film designated 
10 ~Lumirror• (manufactured by Toray Industries, Inc.) may be 

used. 

(Pressure-sensitive Adhesive layer) 
The second pressure-sensitive adhesive layer used 

15 for the present invention is fo:cmed directly or indirectly 
on the back face of the polishing cl.0th substrate. In the 
case where the second pressure-sensitive adhesive is formed 
indirectly on the back face of the polishing cloth substrate, 
a common pressure-sensitive adhesive !.ayer (first 

20 pressure-sensitive adhesive !.ayer) and a support may be 
interposed between the second pressure-sensitive adhesive 
layer and the back face of the polishing cl.0th substrate. 

Exampl.es of pressure-sensitive adhesives contained 
25 in the adhes:l.ve composition composing the second 

pressure-sensitive adhesive layer incl.ude the following 
mater1.a1s: natural rubber adhesives; styrene/butad1.ene 
latex-base adhesives: ADA block copolymer type 

the:cmoplasti.c rubbers (where A represents a thermoplastic 
30 polystyrene end block: and B represents a rubber 

intermediate block such as polyisoprene, polybutadiene or 

poly(ethylene/butylene)): butyl rubber; polyisobutylene: 
acrylic adhesives such as polyacrylate and vinyl 
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acetate/acryl ester copolymer: and vinylether copolymers 

such as po1yvinylmetbyletber, polyvinylethyletber, and 

polyvinylisobutylether. 

5 Especially preferable are acryl t:ype pressure-

sensitive adhesives composed essentially of ethy1hexy1 

acrylate, hydroxyetbyl acrylate, or the like. The use of 

acryl type pressure-sensitive .adhesives provides 

interaction w.ith the polymer such that the polymer will so 

10 be sufficiently dispersed within t~e adhesive layer at a 

predetermined temperature so as to exhibit sufficient 

tackiness, and yet that the polymer will easily bleed out 

when heated to a temperature above the predetermined 

temperature. 

15 

{ S.ide-cbain. Crystallizable ·. Po1ymer) . 

.. As a side-~in crystal.l.izable P(llymer to be 

contained in the adhesive compositi~n, those which have a 

melting point whi.ch occurs within a temperature range 

20 narrower than about 1st (also refened to as "first-order 
. : . . . .· . . ·•. 

25 

melting transition•). are prefera't;>1y. used.. An. adhesive 

composition containing such a polymer is disclosed in 

Japanese National. Phase PCT Laid-open Publ.ication 

No. 6-510548 •. 

As used herein, tbe term 11melting point• means the 

temperature at which an equil.ibrium process causes certain 

port:Lons of a po1ymer, initiall.y al.igned in an ordered array, 

to become disordered. In one embodiment, preferably, the 

30 mel.ti.ng point of the po1yiner is in the range of about -40't 

to about lOO°C, more preferably in the range of about 40't 

to 60°C. It is preferab1e that the melting occur rapidly, 
i.e., ove~ a relatively narrow temperature range which is 
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less than about 104C and preferably less than about st::. It 
is preferable that the polymer crysta11izes rapidly. To 

this end, seeding agents, or crystallization catal.ysts can 

be incorporated into the polymer. 

After use, the polishing cloth according to the 

present inventio~ can be readil~ peeled off the surface of 
the polishing machine base plate by simply heating the 

pol.isbing cloth to a temperature (hereinafter referred to 
10 as an "elevated temperature") which is slightly highe.r than 

the use temperature. '!'he elevated temperature is usually 

about 404C to about 1004C, preferably about · 404C t~ about 
604C. 

15 

20 

25 

30 

The present invention is based on the finding that 
it is possible to obtain an adhesive composition whose 

adhesiveness controllably varies with temperature by mixing 
a crystall.izable polymer of certain physicochemical 
properties with a pressure-sensitive adhesive. 

The most preferable side-chain crystallizabl.e 
polymer to be used according to the present invention 

contains repeating units of the form~la below: 

-"I- (W).-(X)b-(Y).r-(Z)d---+--

1 · 1 
s s 
I I 

Cy Cy t 

•••• (I) 
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In formula (I) , W and X represent first and second 

.. monomer units, respectively,. each of which ... ay be any 

molecu1ar moiety connectab1e to an adj oi.n:Lng molecular 

moiety (i.e. , po1ymerizab1e) • Y and Z each independently _ 

5 represent a backbone monomer unit which may be any mo1eou1ar 

moiety or atom. Each s independently represents a linking 

group or spacer unit Which may optiona1ly .be present. Cyt 

and Cy each independently represent a crystallizable moiety 

which is. connec1:ed to the respective backbone either 

10 directly or via the spacer unit. Variables a .. b, c, and d. 

· each independent1y represent an int~ger in the range of o 
to 1,000 with the proviso tbat sufficient Cyt and Cy are 

present so as to provide a molecular weight which is equal 

to or greater than twice the sum of the molecular weights 

15 · ·of W~ X, Y and z. · The polymers _have a· heat of fusion ( 6.: 
Bf) of at. least about 20 Joules/g. . In the case where 

variables. a, b ... c·, and d are ·all greater than 1, monomer 

units W, X, Y, and z each define a repeating unit or a mixture 

of different monomer units. For example, in the case where 

20 a is 100, W may be a 5:5:2:5:83 mixture of styrene, acrylic 

acid, methylstyrene, and hexadecylacrylate. Aocording1y, 

any of monomer uni.ts W, X, Y, and Z may be a mixture of 

polymerizab1e monomers. 

25 The adhesive composition according to the present 

30. 

invention may opt~onally be cross-linked. Cross-linking 

may be effected by any known technique, such as using a 

cross-linking agent, heating, or radiation. 

The backbone of the polymer (represented as W, X, 

Y, and z in formula (I) ) may be any organic structure 

(a11phatic or aromatic hydrocarbon, ester, ether, amide, 

etc. ) or an ·inorganic structure (sulfide, phosphazine, 
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silicone, etc. ) • · The spacer linkages can be any suitable 

organic or inorganic units, for example, ester, amide, 

hydrocarbon, phenyl, ether·, or inorganic salt (e.g. , a 

carboxyl-alkyl anunonium or sulphonium or pbosphonium ion 

5 pair, or other known ionic ·.salt pair). The side-chain 

(represented as Cyt and Cy, and an optionally present Sin 

formula (I) ) may be aliphatic or aromatic, -or a combination 

of aliphatic side-chai.ns of at least 10 carbon atoms, 

fluorinated al.iphatic side-chains of at least 6 carbon atoms, 

10 and p-alkyl styrene side-chains wherein the alkyl group 

contains 8 to 24 carbon atoms. 

The length of each side-chain moiety is usually 

greater than about 5 times the distance between side-chains · 

15 in the case of acry.lates, methac;::rylates, vinyl esters, . 

aorylam:Ldes, methacrylamides, vinyl- ethers,· and alpha 

olef ins . In tbe extreme case of a fl.uoroacryl.ate alternate 

copolymer with butadiene, a side-chain can be as little as 

2 times the length of the distance between branches. In any 

20 case, the side-chain unit should account for more than about 

50% of the volume of the polymer, preferably greater than 

about 65% of the volume. co-monomers added to a side-chain 

polymer usua.lly have an adverse effect on crystallinity. 

Small amounts (usually about 10% to about 25% by volume) 

25 of various comonomers can be tolerated. In some cases·, it 

may be preferable to add a· small. amount of comonomer, e.g. , 

a cure site monomer such as acrylic acid, glycidal 

methacrylate, maleic anhydride, an amino functional. monomer, 

and the like. 

30 

Examples of side-chain crystallizable monomers 

_which fall within the above-described categories include 

acrylate, fluoroaorylate, metbacrylate and vinyl ester 
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polymers such as those described in J. Poly. Sci. 10: 334 7 

(1972): J. Poly. Sci. 10: 1657 (1972); J. Poly. Sci. 9: 3367 

(1971); J. Poly. Sci. 9: 3349 (1971): J. Polr. sci. 9: 1835 

(1971): J.A.c.s. 76: 6280 (1954): J. Poly. Sci. 7: 3053. 

S (1969): J. Poly. Sci. 17: 991 (1985), corresponding 

aorylamides, substituted acry1amide and maleimide polymers 

( J. Poly. Sci. : Poly. Physics Ed. 18: 2197 ( 1980); poly( a 
-olefin) polymers such as those described in J. Poly. Sci. : 

Macromol. Rev. 8: 117-252 (1974) and Macromolecules 13: 12 

10 (1980), polyal.k.yl-vinylethers, polyalkylethylene oxides 

such as those described in Macromolecules 13: 15 (1980), 

alkylphosphazene polymers, polyamino acids such as those 

described in· J. Poly. Sci. OSSR 21: 241 (1979), 

Macromolecules 18: 2141(1985), polyisocyanates such as 

15 those described .1.n Macromol.ecules 12: 94 (1979), 

polyurethanes made by react.:l.ng amine- or alcohol-containing 

monomers with l.ong-chain al.kyl isocyanates, pol.yesters and 

polyethers, polysiloxanes an.cl polysilanes such as those 

described in Macromo1eCUJ.es 19: · 611 ( 1986) , · and p-

20 alkyl.styrene polymers such as ·those described in J .A.c~.s. 

75: 3326 (19$3), and trig1ycerides such as tristearin or 

pentaerytbritol tetrastearate. 

Particularly preferable side-chain crystallizable 

25 polymers to be used for the present invention include linear 

aliphatic Cl4-C50 (having 14 to SO carbon atoms) 

pol.yacrylates. J.inear aliphatic Cl4-C50 polymethacrylates. 

linear aliphatic Cl4-C50 polyacrylamides, and linear 

aliphatic C14-CSO po1ymethacrylamides. Especiall.y 

30 preferabl.e among these are linear aJ.iphatic Cl6-C22 

pol.yacryl.ates, linear aliphatic Cl6-C22 polymethacryl.ates, 

linear aliphatic Cl6-C22 pol.yaorylamides, and linear 

aliphatic Cl6-C22 po1ymethacrylam1des. 
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As described above, the melting point of the 

selected crystallizable polymer defines a use temperature 

range, within which the composition exhibits tackiness •. 

5 The amount of the crystallizable polymer incorporated in 

the adhesive composition has surprisingly little effect on 

the position or the breadth of this range. 

The· transition temperatures of some selected 

10 side-chain orystallizable polymers are listed below: 

15 

20 

polymer transition temperature ('C) 

Cl6 acrylate 36 

C16 methacrylate 26 

Cl8 acrylate 49 

Cl8 methacrylate 39 

C20 acryiate 60 

C20 methacrylate so 
C22 acrylate 71 

C22 methacrylate 62 

See E. F. Jordan et al. "SIDE-CHAIN CRYSTALLIZATION 

DEGREE IIn, J. Poly. Sci. Section A-1, 9: 33551 (1971). 

25 ExampJ.es in thi.s 1.1.terature describe a method for producing 

a crystallizabl.e polymer in detail. 

The molecular weight of the crystalliz.able polymer 

to be used is an important factor that determines the manner 

30 in which the adhesive composition of the present invention 

exhibits temperature-dependent tackiness and/or adhesion 

strength. Specifically, a low molecular weight 

crystallizable polymer will advantageously lose bonding 
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strength when beated. If.such property is desirable, the 

molecular weight of the polYJDer i~ preferably i:Q. the range 

of 2,000 to 15,000,.andmore preferabl.y in the range of 3,000 

to 10,000 •. 

The adhesive compositions useful for the present 

invention may contain, in addition to one or more of the 

polymers described above, conventional additives such as 

tackifier.s (wood rosin, pol.yesters, etc.), antioxidants, 

10 fibrous or non-fibrous fil.lers, col.orants, and the like. 

It is also possible to incl.ude additional. adhesives in the 

adhesive compo.sition so l.ong as the overall. temperature 

sensitivity profil.e is not significantly affected thereby. 

The amount of crystal.l.izabl.e polymer in the adhesive 

15 composition is preferabl.y in the range of about lt by weight 

to about 301 by weight, more preferably in the range of about 

5% by weight to about 20% by weight, ·and in particul.ar in 

the range of about 51 by weight to about 15% by weight. . If 

the pol.ymer content in the adhesive composition 1.s l.ess than 

20 about 1% by weight or more than ab~ut 301 by weight, the 

above-described effects of the polymer may not be exhibited. 

The adhesive compositions of the present invention 

may be prepared by admixing a pressure-sensitive adhesive 

25 and a crystal.li.zabl.e polymer in a compatible sol.vent and 

adcling optional components thereto, e~g., a plasticizer, 

a tacki.fier, and/or a filler. The sol.id contents are 

adjusted to the desired viscos.i ty, and the mixture is bl.ended 

until it is homogeneous. After blending, bubbles are 

30 removed from the mixture. 

Examples of t~ckifiers include specia1 rosin ester 

type tackifiers, terpene phenol type tackifiers. petroleum 
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resin type tackifiers, high bydroX'yl value rosin ester type 

tackifiers, hydrogenated rosin ester type tackifiers, and 

the like. Examples' of commercial products include a special 

rosin ester type tackifi.er designated Super Ester Al25. 

5 (Arakawa Chemical IC.K.), a terpene phenol type tackifier 

designated Tamanoru 803L (Arakawa Chemical K.K.), a 

petroleum resin type tackifier designated Hires in #90S (Toho 

Chemical Industry co. Ltd.), a high hydroxyl value rosin 

ester type tackifier designated KE-364C (Arakawa Chemical 

10 K.K.), and a hydrogenated rosin ester type tackifier 

designated Estergum HD (Arakawa Chemical K.K.). 

Particularly preferable are, special rosin ester 

type tackifiers • The amount of a tackifier to be added is 

is preferably i.n the range of about 10% to about 30% by weight, .. 

more preferably about 15% to about 25%, based on the adhesive 

composition. If the tackifier content is less than about 

10% by weight, sufficient adhesion strength may not be 

attained at ordinary temperatures. If the. tackifier 

20 content is more than about 30% by weight 1 the rate of decrease .. 

of adhesion strength may not be sufficient at the time of 

peeling. 

Preferable examples of a polymer contained in the 

25 adhesive composition include the following: 

30 

(1) a copolymer of 80 to 98 parts by weight of stearyl 

acrylate, 2 to 20 parts by weight of acrylic acid, and 2 

to 10 parts by weight of dodecylmeroaptan; 

(2) a copolymer of 5 to 90 parts by weight of dococyl 

acrylate, 5 to 90 parts by weight of stearyl acrylate, 1 

to 10 parts by weight of acrylic acid, and 2 to 10 parts 
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by weight of dodecylmercaptan; and 

( 3) a copo.lymer of 8.0 to 9~ parts by weight of dooooyl 

acrylate, 2 to 20 parts by·weigbt of acry11c acid, and 2·. 

5 to 10 ports by weight of dodeay1meroaptan. 

Examples of pressure-sensitive adhesives to be 

contained in the adhesive compc;tsition include a copolymer 

containing 80 to 95 parts by weight of 2-etbylbexyl acrylate 

10 and 5 to 20 parts by weight of 2-hydroxyetbyl acrylate. 

A number of methods can be used to provide the 

adhesive I.ayers on a polishing cloth ~µbstrate. e.g., spray 

deposition, painting, dipping, gravure printing, rolling 

15 or the like. The adhesive layers.may a1so be transferred 

from a release sheet, as in the manner ~f transfer printing. 

i'he composition may pe appl.ied neat. (i.e •• without anytlU.ng 

e.lse) , or in a suitable sol vent. or as an emulsion or .latex. 

Al. ternati ve1y. a inUture of appropriate monomers an~ 

20 additives may be applied directly to a polishing cl.0th 

substrate and cured in situ by beat, irradiation, or other 

suitable processes known in the art. 

In the case of composing the polishing cl.0th of four 

25 or more layers, the c;ibove-described second pressure­

sensitive adhesive layer and a first pressure-sensitive 

adhesive layer (~hicb may be composed of a commercial.ly 

available adhesive) may be .laminated on either face of a 

support, and a polishing c1oth substrate may be further 

30 adhered to the first pressure-sens:Ltive adhesive layer. As 

the first pressure-sensitive adhesive, the second 

pressure-sensitive adhesive ~y be used, for example; 

however, any other adhesive, in particular a rubber type 
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adhesive, an acrylic type adhesive, or a semi-hotme1t 

adhesive can be used. 

'l'he polishing cloth produced in the above-described 

5 manner can be attached. to a: base plate of a polishing machine 

by a known method. For example, the polishing cloth can be 

mounted on the surface of the polishing machine base plate, 

which is maintained at an ordinary temperature Tl (e.g., 

about 20 t to about 30 t ) , · by allowing the pressure-

10 sensitive adhesive layer of the polishing cloth to be adhere 

thereto. A:fter the polishing cloth is used, the polishing 

cloth can be detached from the base plate of the polishing 

machine while heating the base plate at an elevated 

temperature T2 which is higher than the ordinary 

15 temperature Tl by about 5 t to about 10 t . Since . the 

adhesive layer of the polishing cloth exhibits excell~nt 

adhesion at ordinary temperatures, the polishing cloth will 

not peel off the base plate surface at ordinary temperatures. 

When the polishing cloth needs to be peeled off the base 

20 plate surface, the base plate with the polishing cloth 

attached thereon may simply be· heated above about sot, for 

exampl.e. 

25 

Following heating methods can be used, for example: 

(1) Methods for heating the polishing cloth surface 

These methods may involve application of a heated 

iron, hot water, a heater sheet, hot air (e.g., from an air 

heater or a drier), steam, radiofrequency heating, and/or 

30 irradiation (infrared or far-infrared) by means of a lamp, 

for example. 

( 2) Methods for applying heat at the interface between the 



--------------------·· ····-··--·· ·-

.. 
W000/12642 . PCT/JP99/04660 

- 22 -

polishing cloth ~d the base plate 

These methods may involve application of a heated 

trowel, .a heated iron, h~~ a~r (e.g., from an air heater. 

5 or a drier), hot water, steain, and/or irradiation (infrared 
. . . . . . . . . . . 

or far-infrared) by mean' of a lamp, for examp.le. 

··.· 

(3) Methods. for heating the base pl.ate 

'l'hese methods may involve forming conduits through 
' ·. ' . . . 

10 the base plate . for passing .. hot water therethrough, or 

ai:;ranging the base pl.ate so as to f.unction as a hot pl.ate, 

for example. . Al.terIJ.ative.ly, the base pl.ate may be stored 

in an isothermal room kept at about so't to about 1oo'C, or 

may be immersed. in hot water kept at about so'C or above,. 
15 for examp1e. Thereafter, the heateQ. pol.i.shing cloth cari be 

peeled off the. base plat!!! • 

. The ~dhesion strength of the adhesive layer is about 

1.5 to about 2.5 Kg/inch width at ordinary temperatures, 

20 whereas the. pee1ing force at elevated temperatures is 

decreased to about 0.1 to about o.s Kg/inch width. Thus, 

the polishing cloth of the present invention can be easily 

peeled off the base plate surface. The peeling of the 

polishing c.lothmay be performed manually. 

25 

30 

Hereinafter, the . present invention will be 

specifically descri~ed by way of illustrative examples. In 

the f oll.owi.ng description, ~ny reference to "part ( s) 11 means 
11part(s) by weight". 

A. Preparation of polymer 

(Synthesis Examp.le.1) 
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F:irst, 95 parts of· stearyl acrylate, 5 parts of 

acryl.ic acid, s parts of dodecy1mercaptan, and 1 part of 

Ka.yaester HP-70 (ICayaku Akzo K.K.) were mixed. The mixture 

was stirred at about eo'C for about S hours to polymerize. 
5 these· monomers. The resultant pol.ymer had a molecul.ar 

weight of about e,ooo, and a mel.tingpoint of about so'C. 

(Synthesis Example 2) 

First~ 95 parts of dococyl. acrylate, 5 parts of 

10 acrylic acid, s parts of dodecylmercaptan, and 1 part of 

Kayaester HP-70 (Kayaku Akzo K.K.) were mixed. The mixture 

was stirred at about eo"C for about 5 hours to polymerize 
these monomers. The resultant polymer had a molecul.ar 

15 
weight of about 8,000, and a melting point of about 60"C. 

(Synthesis Examp1e 3) 

First, 92 parts of 2-ethylhexyl acrylate, 8 parts 

of hydroxyethyl acrylate, and 0.3 parts of Trigonox 23-. 

C70 (Kayaku Akzo K.K.) were mixed in 150 parts of ethyl 

20 acetate/heptane (70/30). The mixture was stirred at ss'C 

25 

30 

. . 

for 3 hours aiid heated to about 80 "C , and o. 5 parts of 
Kayaester HP-70 was added.·· The mixture was stirred for about 

2 hours to polymerize these monomers. The resultant 

polymer had a molecular weight of about 600,000. 

B. Preparation of a polishing cl.0th with a double-sided 

adhesive tape 

(Example 1) 

The polylilers obtained :ln accordance with Synthesis 

Examples 1 and 3 were mixed at a ratio of 10: 100 parts. 

To the resultant polymer solution, a cross-linking agent 

designated Coronate L45 (Nippon Polyurethane Industry co., 
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Ltd. ) was added so that O. 3 p~ts of Coronate L45 was present 

against 10.0 parts of the polymer of Synthesis Example 3. 

As shown in Figure 1, the res.ultant mixture was coated on 

one face of a· support 1 c, J:'~T film man,ufactured by Somar. 

5 Co. ) so as to have a thiclmes11 of about 40 µm, thereby farming 

an adhesive layer 3. On the other f~ce of the support 1, 

a rubber type pressure-sensitive adhesive designated G5109A 

(NO-TAPE Industrial Co., Ltd .. ) was. coated so as to have a 

thickness Qf about 40 µm, t,hereby. fc:>rming a pressure-

10 sensitive adhesive 2. Thus, a dC)Uble-S!ided adhesive tape 

was prod11ced. Furthermore, r~l.ease sheets 4 were laminated 

on the adhesive l.aye,:r11 2. and 3 to give a double-sided 

adbesi.ve tape6 with :releas~ lining. Next, the release 

sheet 4 on the adhesive layer 2 was peeled, and thereafter 
. . ~ . ·.·. .· . .. . . . . ' .. 

15. the doubl.e-sided adhesive tape. 6 was attached to a pol.ishing 

cloth 5 ( Suba. 400 manUf~ctl.1red by Rodel :Nitta Co. ) so that 

the adhesive. l.aye:r: .2 a~ere~ to the·.polisbing cloth 5 as 

s.hown in Figure ·2. Thus, < ~ polishing cloth 7 with a 

double-sideQ.adhea:Jive.tapewas obtained. 

20 

Next, the re.J.ease sh~,et 4 on the adhesive layer 3 

was peeled •. and thereafter the adhesive layer 3 of the 

polishing cloth 7.was 11$fhtl;y attached to a lower base plate 

(diameter: about 59 inches) of a polishing machine (not 

25 shown) at about 25-C. Then. a dummy workpiece was polished 

with the polishing cloth 7for a few minutes in order to 

develop intimacy. between the adhesive layer 3 and the base 

plate. Thereafter. a wafer was processed with the polishing 

cloth 7 under the processing conditions shown in Table l; 

30 specifically, ~ifty times of polishing .. (about 30 minutes 

each time) were repetitively performed. 

After the polishing cloth 7 was used in the 
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above-mentioned manner, hot water at about 60't was, al.I.owed 
to f1ow through the base plate, and the po1isbing.c1oth 7 
was pee1ed off ·the base plate after the· lapse of about 
10 minutes. 'l'be po1ishing,. c1oth 7 easily peeled with a 

5 maximum peeling force of about 9 Kg. 

After the adhesive 1ayer 3 of the polishing cloth 7 

was once attached to the lower base plate of the polishing 
machine, it was possible to easily reposition and reattach 

10 the polishing cloth 7 by heating above about 60't. 

(Examples 2 to 4) 

A polishing cloth wi. th a double-sided adhesive tape 
was produced in the same manner as in Example 1 except that 

15 Superester Al25 (Arakawa Chemical. JC.IC.) was added as a 
tackifier in the amount of about 10% by weight (Example 2), 

about 20% by weight (Example 3), or about 30% by weight 
(Example 4) , based on the polymer of Synthesis Exampl.e 3. 

20 Next, the same polishing test as that in Exampl.e 1 
was conducted, whereafter each polishing cl.0th was peeled. 
Bach polishing cloth easil.y peeled with a maximum peeling 
force of about 10 Kg. 

25 (Examples 5 to 8) 

A polishing cloth with a doubl.e-sided adhesive tape 
was produced in the same manner as in Bxampl.e 1 except that 
the pol.yiners ·of Synthesis Exampl.es 2 and 3 were mixed at 
the ratio of about 10: 100 parts and that superester Al25 

30 (Arakawa Chemical IC.IC.) was added as a tackifier in the 
amount of about 0% by weight (Example 5) , about 10'11 by weight 
(Exampl.e 6), about 20% by weight (Example 7), or about 30% 
by weight (Example 8), based on the polymer of Synthesis 
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Example .3. 

Next, the same pol;i.shing test as that in Example 1 

was conducted, wber~after eaell polishing cloth was peeled. _ 

5 Table 2 shows the added amounts of SUperester A125, the 

peeling forces at an ordinary temperature (about 23t) and 

at an elevated tempe+ature (about 70CC) , . and the rate of 
decrease of the peeling force from the value extU.bited at 

the elevated temperature relative to the val.ue exhibited 

10 at the ordinary temperature. 

(Example 9) 

A polishing cloth with a double-sided adhesive tape 

was produced in the same manner as in Examp:l,e 1 exQept that 

15 an acrylic type adhesive (R5l)42 manufactured by Ipposha Oil 

Industry Co., Ltd.) w:as use~~s a commerc1.allyavailable 

pressure-sensitive adhesive. 

Next, the same polishing test as that in Example 1 

20 was conducted, whereafter each polishing .cloth was peeled. 

Table 2 shows the peeling forces at an orclinary temperature 

(about 23t) and at an elevated temperature (about 60t), 
and the rate of decrease of the peeling force from the value 

exhibited at the elevated temperature relative to that 

25 exhibited at the ordinary temperature. 

(Example 10) 

A polishing cloth with a double-sided adhesive tape 

was produced in the same manner as in Example 1 except that 

30 an acrylic type pressure-sensitive adhesive (AR-2108M-1, 

manufactured by RIKIDYNE Co., Ltd.) was used as a 

commercially available pressure-sensitive adhesive. 
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Next. the same polishing test as that in Example 1 
was conducted. whereafter each po11sh.ing cloth was peeled. 
Table 2 shows the pee1ing forces'at an ordinary temperature 

(about 23'C) and at an elevated temperature (about 60'C),_ 
5 and the rate of decrease of the peeling· force from the value 

exhibited at the e1evated temperature relative to that 
~bited at the ordinarY' temperature. 

(Comparative Example) 

10 A commercia.lly available double-sided adhesive tape 
(ST442 manufactured by S~itomo· 3M Ltd.), constructed so 
as to include a so µm-thick layer of a conventiona.l adhesive 
coated on both sides of a 25 µm-thick polyester 
f 1.lm ( Lumirror manufactured by Toray Industries, Inc. ) , was 

15 obtained. '!'his double-sided adhesive tape. was attached on. 
the back face of the polishing c.loth substrate 5, thereby 
producing a polishing cloth with a double-sided adhesive 
tape. 

20 'l'he resultant polishing c.loth was cut into a piece 
having a diameter of about 60 inches. The release sheet was 
peeled~ Then, the p~lishing c.loth was light.ly attached to 
the .lower base p.late (diameter: about 59 inches) of a 
polishi.ng machine at a temperature (adhesion temperature) 

25 of about 2si:. 

Then, the polishing cloth was used to polish a dummy 
workpiece for a few minutes, thereby developing intimacy 
between the adhesive and the base plate. Thereafter, a wafer 

30 was processed with the polishing c1oth under the processing 
conditions shown in '!'able 1: specifically, fifty times of 
polishing (about 30 minutes each time) were repetitively 
performed. 
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After ·the polishi~g c1oth was used in the above­
mentioned manner. the polishing cloth was detached from the 
base plate. The polishing c:loth required a max:l.mum peel.ing . 

5 force of about 120 IC9, and ~herefore was not easy to peel 
off. The peeling foroe re!quired at_ an elevated temperature 
was about 90 Kg at maximum. 

Table 1 

10 

Pol.ishing Speed fam Single-side pol.ishing machine 
machine (59SPAW) with a base pl.ate (diameter: 

59 inches) 

' 

Wafer to be Silicon monocrysta1 p (100) wafer 
processed (diameter: 8 inches) 

Polish.ing SUBA800 
cloth 

Polishing NALC023So: diluted by 2o·t1mes 
slurry (manufactured by Nal.co Chemical. Company) 

Processing 300 g/om' 
pressure 

Slurry flow 1000 ml./mi.n. 
rate 

Processing 30 min. 
time 
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Table 2 

Added amount. Peeling Force Rate of 
(wt.t) 23t 60'C 70'C decrease <•> 

Example l 0 90 9 90 
Examnle- 2 10 100 10 90 
Example 3 2() 125 10 92 
Exanmle 4 30 135 10 93 
Examnle 5 0 85 9· 89 
Example 6 10 100 10 90 
Example 7· 20 120 10 92 
Examole 8 30 130 10 92 
Example 9 0 90 9 90 
Example 10 0 90 9 90 
Comparative - 120 90 25 
Example 

5 INDUSTRIAL APPLICABILITY 

The exchanging or replacement of a polishing cloth 

according to the present .invention, conducted after each. 

polishing process, is facilitated because the polishing 

10 cloth can be easily peeled off a base plate surface simply 

by heating the base plate and/or the adhesive layer of the 

polishing cloth. 

Various other modifications will be apparent to and 

15 can be readily made by those skilled in the art without 

departing from the scope and spirit of this invention. 

Accordingly, it is not intended that the scope of the claims 

appended hereto be limited to the description as set forth 

herein. but rather that the claims be broadly construed. 
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CLAIMS 

1. A pol:tslllng cloth comprising: 
a polishing cioth substrate: 

PCT/JP99/04660 

'Ibis Sheet Has Been Replaced 

111~11~m11 

5 a first pressure"".sensitive adhesive layer formed on a 
back face of the polishing cloth substrate: 

a support f~J;]lled on· a back face of the first 
pressure-sensitive adhesive layer: 

a second pressure-sensi:tive adhesive layer formed on 
10 a b~ok face of the support: and 

a release sheet releasably attached to the second 
pressure-sensitive adhesive layer. 

wherein the second pressure-sensitive adhesive layer 
comprises an adhesive composition. 

15 the adhesive composition containing a pressure-
sensitive adhesive and a si.de-chai.n crystallizable polymer 
.so that the.side-chain crystallizable polymer is present 
in an amount of about 1% to about 30% by weight based on 
the adhesive composition, and 

20· the side-chain ct:ystallizable polymer i~cluding as a 
main component thereof an acrylic aci.d ester. and/or 
methactylic acid ester which has a straight-chain alkyl 
group including 16 or more carbon atoms as a side chain. 

25 2. A polishing cloth according to claim 1, 

wherein the adhesive composition contains a tackifier 
in an amount of about 10% to about 30% by wei.ght: and 

wherein adhesiveness of the adhesive composition is 
decreased by more than about 90% when heated above about 

30 sot. 

3. A polishing cloth according to claim 1. wherein the 
side-chain crystallizable polymer has a molecular weight 

11111111111111 llllHllll-ll IHI * c ,, · l · H s · * · . . •; 



W000/12642 11111111 111111 11111 1111111 1111 
* C L M S * 

PCT/JP99/04660 

-31-

of about 2,000 to about 15,000. 

4. A polishing cloth accordi.ng to claim 1, wherein the 
side-chain crystallizable polymer has a melting point which. 

5 occurs within a temperature range narrower than about 1st::. 

s. A polishing cloth comprising: 
a polishing cloth substrate; 
a pressure-sensitive adhesive layer formed on one face 

10 of the polishing cloth substrate: and 
a release sheet releasably attached to the 

pressure-sensitive adhesive layer, 
wherein the pressure-sensitive adhesive layer 

comi;»rises an adhesive composition, 
15 the adhesive composition containing a pressure-· .. 

sensitive adhesive and a side-chain crystallizable polymer 
so that the side-chain crystallizable polymer is present 
in an amount of about lt to about 30% by weight based on 
the adhesive composition, and 

20 the side-chain crystallizable polymer including as a 
main component thereof an acrylic acid ester and/or 
methacrylic acid ester which has a straight-chain al.kyl 
group including 16 or more carbon atoms as a side chain. 

25 6. A polishing cloth accordi.ng to claim 5, 
wherein the adhesive composition contains a tackifier 

in an amount of about lOi to about 30% by weight: and 
wherein adhesiveness of the adhesive composition is 

decreased by more than about 90% when heated above about 
30 so't. 

7. A polishing cloth accordi.ng to claim 5, wherein the 
side-chain crystallizable polymer has a molecular weight 

1ii[iU 
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of about 2,000 to about 15,000. 

8. A polishing cloth according to claim 5 ~ ,wherein the 

side-chain crystall.izabl.e polymer ha• a mel.ting point which . 

5 occurs within a temperature range narrower thml about is"C. 

10 

9. A method for attaching/detaching a polishing cloth 

according to any one of Ql.aims 1 to 5 to/from a base pl.ate 

of a polishing machine, comprising the steps of: 

attaching the pol.ishing cl.0th to the base plate of the 

pol.ishing machine by all.owing the pressure-sensitive 

adhesive of the polishing cloth to the base plate surf ace 

maintained at temperature Tl: and 

detaching the polishing cloth from the base plate 

15 maintained at temperature T2 which is higher· than 

temperature Tl. 
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