DESCRI PTI ON PCLI SHI NG PAD AND METHOD FOR PRODUCI NG THE SAME TECHNI CAL FI ELD
[ 0001] The present invention relates to a polishing pad which can
perform stably with high polishing efficiency, planarization processing of
optical materials such as reflecting mrrors etc., silicon wafers, glass
substrates for hard di sks, alum num substrates etc. and materials requiring
hi gh degree of surface flatness such as general netal polishing processing,
as well as a nmethod for manufacturing the polishing pad. The polishing pad
of the present invention is useful particularly for final polishing of

silicon wafers and gl ass. BACKGRGHEER AR 0002] General ly, the
mrror polishing of sem conductor wafers such as a silicon wafer etc.,

| enses, andpPQIABSHINICS tPADEAND METEOD OFOR FROBUCTING ! THR! iSAMENt ended to
regul ate planarity and in-plane uniformty and final polishing primarily
intended to inprove surface roughness and renoval of scratches. [0003]

The fi nal ppahydiingrrspcarri ed out usually by rubbing a wafer against an
artificial suede made of flexible urethane foam stuck to a rotatable platen
and si nul {&HEdusl y feeding thereon an abrasive containing a coll oida

siltcain an abial b:Dased AAUGRUR,SRLILIOD (Al BRY 1 LLLGY Ay Gpibn, [0004]
As the polishingp or finishing used in Tinaf polis g, the follow ng
pol i shi ng-4ragse dfavrae, beeao py opdsed ikesipdes shhngee fieseidrgd above. (0005]

planarizationprocessingofopticalmaterialssuchasreflecting

mirrors etc., silicon wafers, glass substrates for hard disks,

aluminum substrates etc. and materials requiring high degree

of surface flatness such as general metal polishing processing,

as well as a method for manufacturing the polishing pad. The

polishing pad of the present invention is useful particularly

for final polishing of silicon wafers and glass.

BACKGROUND ART
[0002]

Generally, the mirror polishing of semiconductor wafers
such as a silicon wafer etc., lenses, and glass substrates
includes rough polishing primarily intended to regulate
planarity and in-plane uniformity and £final polishing primarily
intended to improve surface roughness and removal of scratches.
[0003]

The final polishing is carried out usually by rubbing a
wafer against an artificial suede made of flexible urethane foam
stuck to a rotatable platen and simultaneously feeding thereon
an abrasive containing a colloidal silica in an alkali-based
aqueous solution (Patent Literature 1).

[0004]

As thepolishingpad for finishingusedin final polishing,



A suede finishing polishing pad conprising a nap |ayer having a |arge
nunmber of long and thin holes (naps) fornmed with a foam ng agent in the
t hi ckness direction, in polyurethane resin, and a foundation cloth for
reinforcing the nap layer is proposed (Patent Literature 2). [0006]
A suede abrasive cloth for final polishing, in which surface roughness is
expressedas an arithneticaverage roughness (Pa) of 5 pmor less, is
proposed (Patent Literature 3). [0007] An abrasive cloth for fina
polishing, which is provided with a base material part and a surface |ayer
(nap | ayer t : [ | YAV hal i de or
vi nyl hal ii)d}(lag g(r()jgg ‘f/’rgrlg? ébgl%%%? gl%”gée%—f ih%llvte E%éi%rp}gggggisgy%ﬁl%ésé Elr%%%%sed
(Patent Lidesatiesl 4povE0008] Conventi onal polishing pads for
finishing have been produced by a wet curing nethod. The wet curing nethod
is a nmetho rein an urethane resin solution obtained by dissolving
urethane resin iflsgod8! fn ol BoRLORME SR VeRbratehy a5 ndbmebhykf ormani de
is applied onto a base material”, "then wet-solidified by treatnent in water,
to form a lporiousadgragige sudeet afelonavendhthiin hhées iasked Idatedvdieh and
dried, followed, b ol i shi f. the grain side layer to [.m rface
| ayer (naﬁa%gﬁﬁﬁﬁgagﬁ“?ﬁféﬁgt%??%?ﬁ?gpér§?%%8?’é?ﬁﬁ% 5feéﬁa%%?3§¥9é cloth
for finishifga fRvdAgibALARIY &RNEEL SR rdiHEEhbavbg st By piragesgarticle
dianeter of 1 to 30 pan, is produced by the wet curing nethod. [0009]
I n the wet (Rakdmig Liksehature er, there is a problemthat a | arge anount
of net al iqﬁﬂﬁaty-free purified water shoul d be used, trenendous investnent
e

in plant a ui pnment is necessary, and production costs are very high.

Because a sol vent sgBasl SbhesiisedlotheEeri 8iaadtheli giriabl, etmokhibeigh
environmental burden. In the conventi onal polisthgvpads, cel|s have a thin
and | ong STHfEOEOUISnepRd SRRPELSERdes anfe ireid s vayare rPEEPeRE poor in
mechani cal , st.re h. and fhus t.her r r : okydurability,

gr adual de&%ar)i oo&g%'i Buﬂ Th %?%Srr’arj‘lszip%é)%(?%g?a P%ﬁé% isﬂég,é%n%agign?)er’i or
stability wfoomnoval rate. In addition, the conventional polishing pads

have a problem of easy interfacial release_qf a polishing |ayer froma base
material |ayer B8cREASIGE F%&F%é%%é?b%a%ﬁ@#éﬁ%ﬁﬁgeN@lfhég%8ﬁé8ﬁgﬁgna

pol i shi ng pads.have & fd.ohlepypf -gasy sek-eq8t ng en (ﬁ% sy dacegoehetihe pad
during polishing because of interior self-dressing. [0010]
on the base material part, wherein a polyvinyl halide or vinyl
halide copolymer is contained in the surface layer, is proposed
(Patent Literature 4).
[0008]
Conventional polishing pads for finishing have been
produced by a wet curing method. The wet curing method is a
" method wherein an urethane resin solution cbtainedby dissolving
urethane resin in a water-soluble organic solvent such as '
dimethylformamide is applied onto a base material, then
wet-solidified by treafmént in water, to form a porous grain
side layer, which is then washed with water and dried, followed
by polishing of the grain side layer to form a surface layer
(nap layer). In Patent Literature 5, for example, an abrasive

cloth for finishing, having roughly spherical holes having an

average particle diameter of 1 to 30 pm, is produced by the wet
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Patent Literature 1: JP-A 2003-37089 Patent Literature 2: JP-A
- 2003-100681 Patent Literature 3: JP-A 2004-291155 Patent Literature 4:
~JP-A 2004-335713 Patent Literature 5:

curing method.
[0C09]

In the wet curing method, however, there is a problem that
a large amount of metal impurity~free purified water should be
used, tremendous investment in plant and equipment is necessary,
and production costs are very high. Because a solvent should
be used, there is another problem of high environmental burden.
In the conventional polishing pads, cells have a thin and long
structure, or the material of the surface layer itself is poor
in mechanical strength, and thus there are problems such as poor
durability, gradual deterioration in planarizing
characteristics, and inferior stability of removal rate. In
addition, the conventional polishing pads have a problem of easy
interfacial release of a polishing layer from a base material
layer because of low adhesion therebetween. The conventional
polishing pads have a problem of easy clogging on the surface
of the pad during polishing because of interior self-dressing.
[0010]
Jp-A 2003-37089
JP-A 2003-100681
Jpb~-A 2004-291155
JP-A 2004-335713
: JP-A 2006-75914

Patent Literature
Patent Literature
Patent Literature

Patent Literature

O W N

Patent Literature

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0011]
The object of the first invention is toprovide a polishing
pad excellent in durability and in the adhesiveness between a

polishing layer and a base material layer. The object of the



JP- A 2006- 75914 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE
[ NVENTI ON [ 0011] The object of the first invention is to provide a
polishing pad excellent in durability and in the adhesi veness between a

- polishing |ayer and a base material |ayer. The object of the second
invention is to provide a polishing pad excellent in durability, in

sel f-dressing and in the adhesi veness between a polishing | ayer and a base
material |ayer. The object of the third invention is to provide a nethod
for inexpensively and easilymanufacturing a polishing pad very excellent in
durability and gtabilit. of, atrennval rate. .Th .objec% gf tq? Eourth

i nvent i on PSCPBApFOUT MR 381 FERPRGT DAY 2RetEAE Y REAUFEBT AT, *REANS FOR
SOLVI NG THEuPREBLEMD, [100%3] f-dressid@npr €66fHe iadheRE 0ESe SRGRtR8LANS] Ve
study to solve the problem descri bed above, and as a result, they found

that the objrekigdmobbayehipadet boyetmrtadialolt YRF polhs g saRl &4R8 reached
conpl eti Ontﬁg.r&hfn necsi%q{[ J‘.I n?cggéj{o%de[ gogtg*%hcg&:'fo%t ihgﬁggﬁé%ly and That

is, the first invention rela 0 "a pol 1'shing ‘pad conpri Sing-a polishing
| ayer arr asgedillphafubaseutiaised pal i srmieypadiereetcd Nenpald ddvarg liayer
conprises a thernosetting pol yurethane foam havi ng rggghly spheri ca

i nt er conne@P@dstdpiLiading &Rmavet akrteel FREi dpter Of 96 £6U380 jim the
pol yur et hapg. £ oam ¢ QuRid SESy Al L pesyanahe gga@ém%ne% AN-AHNIYE

hydr ogen- cont al ni ng conpound as Starting” conponents, and the active
hydr ogen- cont ai ni ng conpound conprises 30 to 85% bywei ght of a

hi gh- nol ecul ar - wei ght__pol yol havingLZ to 4 functional groups and a hydroxyl
val ue of 2BERNS 18K i Wiy gHE PROBLEMS

[6012]

The present inventors made extensive study to solve the:
problem described above, and as a result, they found that the
object canbe achieved by the following polishing pad and reached
completion of the present invention.

[0013]
[First Invention]

That is, the first invention relates to a polishing pad
comprising a polishing layer arranged on a base material layer,
wherein the polishing layer comprises a thermosetting
polyurethane foamhaving roughly spherical interconnectedcells
having an average cell diameter of 20 to 300 um, the polyurethane
foam comprises an isocyanate component and an active
hydrogen-containing compound as starting components, and the
activehydrogen-containing compoundcomprises 30to85%byweight
of ahigh-molecular-weight polyol having 2 to 4 functional groups
and a hydroxyl value of 20 to 100 mg KOH/g.

[0014]

It is believed that the conventional polishing pads, upon

repeated application of pressure to the polishing layer, are

liable to-“collapse” and are poor:in durability because cells



[ 0014] It is believed that the conventional polishing pads, upon

. repeated application of pressure to the polishing |layer, are liable to
"col l apse"” and are poor in durability because cells of thepoli shingpads
have a thinand | ong structure orthematerial of the polishing |ayer itself
is poor in mechanical strength. On the other hand, when a thernosetting

pol yur et hane foam havi ng roughly spherical interconnected cells having an
average cell dianeter of 20 to 300 gmis used to forma polishing | ayer as
descri bed above, the durability of the polishing | ayer can be inproved.
Accor di “Q'Q’ft‘“é’gé‘ltéh%rp%ééshﬁé‘x% %@H-QL &ESnﬁ'sﬁEc%?éSPEhbF&X@ghgﬂ I's used,
pl anari zi ng  cha Acteristics ‘¢an pe kep? rg or afTong perrod of tine, and
the stabildft yhef pelignmph afatel el hesapsar iifphegraniddie spekhgtihng pad is
al so excellent in an ability to maintain slurr¥¥because of its

i nt er conné¥t blde eEhpr ndetwiian a Therres it tipal yuspHetcEPam a7 8RS to
spher e-sh n . Sphh - - | l.s t hose
hgvi ng a ?%q%g%ggs@%?%aﬁ g)%?«saz?E%ﬁ%ﬁe@é&%ﬁ%{lﬁ%ﬁ%?ﬁ&%&&gg%r ef erably

3 or | ess,dimmct Rl 6f e2@Moy 3005ubrid essd {H&m a polisien 1bheraxerage cel l
- dianeter deviates fromthe range of . 20 tq 300 gm, rean€I rate and

dur abi | i t & 1PEURRITS{ (HE6PULAPLLILYTRE BRE IRR 1 ggeh TofiPRi N ng
conpound tihak G qamBt &1d.A1 i@k, f h8h Nehd & tiherRs ehli BY Pod yairetdhane foam
contains 30 to 85% by wei ght of a hi gh-nol ecul ar-wei ght pol yol having 2 to
4 functi opadesgnoupsveridicn hydesed,l plahaei pin@@hagat0erigt KOHCgn be
Byusi ngt hehi gh-.nol ecul ar - wei ght pol yo| inth eci fi.edanount, objective
it o conndEEed 18 18 £ ATOBE AP FOPFHetne SHE SHE R A & 5PRovE
char act er i glleCSaPbet M POhpsbL84. | anerpSrasHiigy pyed.s e ckhel newrber of
functional groups is 5 or nore, the degree of crosslinking of the
t her noset tinngn pdiydiat hame insadmbslaomysbeeans ¢ left hhs Merceantseednes t oo
brittle and.the_surface of,. amaterial t e | i_.shed,i | 1.y, scratched.
Waen t he ﬁ?&ﬁo§§Fuc%%f%é %?el ggmthﬁﬁPéh#gnfﬁéﬁﬁﬁﬁ? thgeg%%%n(Dof a hard
segment i BphBecpohyé@bhaBeal Spheducsidased I hatadwprkirk-tiapendello be
reduced, while when the hydroxyl value is greater than 100 KOH g, the
degree of 3EPOEBPPRKIFTHIST ot FethRephos @RDiongapds yhf BN damibetbmes so
hi gh that th o?pg e ar 11t a h i of g, matgLial to be
pol i shed iOE %gfgi y sg'c%gtgg%%lgﬂf %O(%?%legs' %ItePglé?g% a%?% tﬁe
hi gh- nol eqolbasiwei ght pol yol conprises 20 to 100% by wei ght of a pol yner

polyol in which _particles of at |east one polyner selected fromthe group
consi sting of pW?/%tereﬁéfFrﬁaﬁy%‘E]rJyIq}rﬁnteﬁelredﬁﬂaaﬁe§t%%é-hﬁcﬁﬂ’%‘ﬁi trile
copol ymer are,dLsp Wels) Y, | ; i cified
anount , CS?I §Pi Jfﬁs?%?gﬂ%asaﬁyﬁ@%ggoﬁéggaﬁgétﬁggaokglﬂe%@% \?Iécjgi %Fg‘ilégﬁnect ed cells
are easil yobdéired. [0018] The active hydrogen-contai ni ng conpound

preferably contains 2.to 15% by wei ght, af a | ow no].ecul ar-wejght_pol yol
avi g a hydr oxJe S8 HES BY TAB8HE o IR Rk o 2 HeedRaP

| ow- nol ecybareyvaliGhy £ RO IHRIARR @Y hf D AR @I RGn¥at dkn @bnd8dns 01840 ngy
KOH g. By using the | ow nol ecul ar-wei ght pol yol and | ow nol ecul ar - wei ght

pol yam ne 8B&vhngred dhitght hy drichymodecuhp Arevsidhie ndgelhbaving B the?
hi gh- nol ecul ar s wel ght._pol yol .havin ydr oxyl l.ue o rag
KOH g, ce%f'm#fﬁ%a r%roglfg§9db$§wg%ogxg ?ﬁgu%b?%%toi \%/8 %%(fgllgf:g%%g ted cells

are easi | pyfierimgdheWieh e chyde oxytiyet belysl Lrshetshani 408d agot) g or the
am ne value is |ess than 400 ng KOH g, an effect of inproving formation of
i nt er connekf eat & | N tannsmasdedure £ it yeobtaPhgdfomed-nengt he? hand,

when the RYAROKYL.YALUG.LBPIERLE! oL AR JOALHIGJEHY G oL LB B0LGe value s
greater than %;7/ arrg %]gfg,efgl{ﬁe t(ﬁerm)settl ng gK 2

When the number of functional groups is 5 or more, the degree

of crosslinking of the thermosetting polyurethane foam becomes

so high that the foam becomes too brittle and the surface of

amaterial tobe polished is easily scratched. Whenthe hydroxyl

5



pol yur et hane foam becones so rigid that the surface of a material to be
polished is easily scratched. Wen the | ow nol ecul ar-wei ght pol yol and the
| ow nol ecul ar-wei ght pol yam ne are sinultaneousl yused, theyare used in a
total anmount of 2 to 15% by wei ght. [0019] The thernosetting

pol yur et hane foam may contain closed cells together with the :
above-nentioned interconnected cells, and the interconnected cell rate of
t he pol yurethane foamis preferably 50% or nore, nore preferably 60% or
nore. [0020] Preferably the active hydrogen-containing conpound

contains 5 to 60% wej ght a ester polyol. ddi hg the pol yester
pol yol , t hE*Hfhes géﬁgsggﬁ%t&é‘}g %ﬁéygb|ﬁg‘fﬁ%ﬁ5%f‘§y8$yaa rltdhgegggrégna%/eri al
layer is signigfd 'fsamydlyeémm%dre&m tsherBEPUWlrafillihe Bslgesiepepol yol

incorporated is less than 5% by wei ght, the adhesiveness between the
pol i shi ng teduerecandhihe Wesre tingt bydedxylayed vpsihairglafernphavd@C Wi |l e when

t he anmount_ | reater, than 60%b ight, the I'%%g I becones too
. T . .
brittle an Iiﬁg %%Fepfﬁ§68fo h%F%%%E¥%ﬁ€g £6 ngr% u@%%? ?égél] The first
invention g sAdehahes rtbamabaeshes domiganuhact uhé nghan pelcbsbsngopad,
conprising steps of preparing a cell-dispersed urethane conposition
conpri si ngerkttilsoapdridie susFpeAcht aamit el tPrviee MPdi658R-1cORBELAY ng

conmpound q&g;q%me y 30 to 85% by wei ght of a high-nolecul ar-wei ght polyo
having 2 to £%uncti onal groups and a hydroxyl value of 20 to 100 ng KOH g
as startinpaioriponents by nmechani cal foam ng net hod, coating a base
material |ayer with the_ cell-dispersed urethane ,
Preferably, the high-molecular-weight polyol comprises
20 to 100% by weight of a polymer polyol in which particles of
at least one polymer selected from the group consisting of -
polystyrene, polyacrylonitrile and a styrene-acrylonitrile
copolymer are dispersed. By using the polymer polyol in the
specified amount, cell films are easily broken and the objective.
interconnected cells are easily formed.
[0018]
The active hydrogen-containing compound preferably
contains 2 to 15% by weight of a low-molecular-weight polyol
having a hydroxyl value of 400 to 1830 mg KOH/g and/or a
low-molecular-weight polyamine having an amine value of 400 to
1870 mg KOH/g. By using the low-molecular-weight polyol and
low-molecular-weight polyamine having a high hydroxyl or amine
value together with the high-molecular-weight polyol having a
hydroxyl value of 20 to 100 mg KOH/g, cell films are easily broken
and the cbjective interconnected cells are easily formed. When
the hydroxyl value is less than 400 mg KOH/g or the amine value
is less than 400 mg KOH/g, an effect of improving formation of
interconnected cells cannot be sufficiently obtained. On the

other hand, when the hydroxyl value is greater than 1830 mg KOH/g

or the amine value is greater than1870mgKOH/g, the thermosetting



conposition, curing the cell-dispersed urethane conposition to forma

t hernosetti ng pol yuret hane foam | ayer havi ng roughly spheri cal

i nterconnected cells having an average cell dianeter of 20 to 300 gm and
uniformy regulating the thickness of the thernosetting pol yurethane foam
| ayer. [0022] The first invention also relates to a nethod for

manuf acturing a polishing pad, conprising steps of preparing a

cel | -di spersed urethane conposition conprising an i socyanate conponent and
an active hydrogen-containing conpound containing 30 to 85% by wei ght of a
hi gh- ol egwl%r\@%ghg RAMU AR 09,2 .wtﬁafc%%tgl&%'ce%@gﬂét@waf hydr oxy!
val ue of to 100 KOH g as startl%g conponents by nechani cal foam ng
met hod, cdatmmgpalaehedséssé&&ﬂlymadratbeedelIWhmnsmbesed ur et hane

conpositian, Ia nating a, base materia er on the el | - di,spersed
ur et hane g&Wﬁ FeFBAAT YR TR BR-YE an&lEEé L% 7¥§ﬁ§8§ition whi | e

keepi ng t e 1kRkGkBese dilRNeahedOsl QLAY thed aFife%%%'dtha aeaeéltaaoﬁﬁf e
t her noset ti ng pol yuret hane foam | ayer haV|ng roughly spheri cal

i nt erconnext @dteelbd havwaiptan average cell diameter of 20 to 300 gm and
relea5|ng 9release sheet under the thernosetting pol yurethane foam
| ayer. d? Second | nvent i on] The second invention relates to a

~pol i shi ng pad CORPItisd fith s tRAMGSPbNGutSYRInAlFLandRsly Gbr Aase16Bé€r i al
| ayer, wherein the polishing |ayer conprises a thernnsettk%g pol yur et hane

f oam havi ¥§li-6ugpdsthspheitkdihe abevevnsrictatbéntereenieREethcavefage cel |
di ameter qf, 420, £0; 300 Q1 ne et Q%dPBEﬂ”eéthea%% ftﬁé’%&%é&%ﬂ a'%ohﬁofya”ate
corrponent and an active rogen- COI’] al nin artrn

conmponent predadabhe B5Td ldaezﬂm@og@mecp@éaemm AU @ tho®@NPr i ses 1to 20%
by weight of a | ow nolecul ar-wei ght polyol having 3 to 8 functional groups
and a hydr89§P val ue of 400 to 1830 ng KOH g and/or a | ow nol ecul ar-wei ght

| h t 400 to 1870
o KO G 002 e L e By SrERe™ nor moset 11 ng

pol yur et hanetébasn haw BQ or]mygm:ggkﬁpbéra aad lyigsttercpohpct ed Byekbdihavi ng an

aver age ce di aneter of 20 to 300 the durabilit f th olishing
| ayer can® %3 PP RIE RR&@B?dlE@?ji ePﬁéspB?Fﬁﬁﬁ%dgﬁﬁﬁ gFgPﬁ%gsecond

i nventionihgedssth @J@B@%bzﬁéwﬂ&ﬁ%@%&e&b%iﬁl%&%}(%ﬁrbbgﬁ' for a
longtime and the renmoval rate stability can also be inproved. The polishing

pad is aIybeexthﬁIamﬂuntnoénthblpwlxeanﬁxn@p&walnl@ﬁqnnqrakaﬂaa§el©$s|ts
Spher o ShaBeh “AndY SFaC e L2 eRaRbi O SERnE) CTEnARLOEA] S0F% 1 hose
havi ng a éﬁ&iltglé)i)agerfﬁd@rl%?g.' §aljzéml@ha@&n§ 2droDed9f whi DE WhrSSther ef erably
3 or less, nore preferably 1.5 or |ess.

amountlsgreaterthmn60 by weight, the polishing layer becomes

too brittle and the lifetime of the pad tends to be reduced.

[0021]

The first invention also relates to a method for

manufacturing a polishing pad, comprising steps of preparing

a cell-dispersed urethane composition comprising an isocyanate

component and an active hydrogen-containing compound containing

30 to 85% by weight of a high-molecular-weight polyol having

2 to 4 functional groups and a hydroxyl value of 20 to 100 mg

KOH/g as starting components by mechanical foaming method,

coating a base material layer with the cell-dispersed urethane

composition, curing the cell-dispersed urethane composition to



[ 0025] When the average cell diameter deviates fromthe range of 20
to 300 gm renoval rate and durability are reduced. [0026] The
active hydrogen-containing conpound that is amaterial for formng the

t hernosetting pol yuret hane foamcontains 1 to 20% by wei ght of a

| ow- nol ecul ar - wei ght pol yol having 3 to 8 functional groups and a hydroxyl
val ue of 400 to 1830 ng KOH g and/or a | ow nol ecul ar-wei ght pol yam ne
having 3 to 8 functional groups and an am ne val ue of 400 to 1870 ngy KOH g.
By using the | ow nol ecul ar-wei ght polyol and/or the | ow nol ecul ar-wei ght

pol yam ne Ln_the ecified, anoun cell filns are easil.y brok nd
Cinter conne}é?ga %eﬁﬁﬁgm&ssggéggl90#%“}]%%&1,‘“%go?rﬁef?%%\?ﬁm%gt é:glslgglbfl ity is
i nproved. Bekakisenlt hetdrddriddateld 088l s havwi i laacattaragebaht dpehyebr and
| ow nol ecul ar -wei ght pol yam ne are used, polyurethane having a devel oped

. crossl i nkedf 0 tot30 ping drot med fohsl eedudptovy ndiesshickressiafgthad hardly

under goi ng, ¢l 0gdi .on the surface q h during polishing. [0027]
When t he nEIrlr%reI%%orkq;fl&ﬁcpf)g%%fe%@%%epsg?aén ﬁggggt han 3, the crosslinked
structure phopml yurethane is not sufficiently devel oped thus making
self-dressing insufficient, while when the nunber of functional groups is

greater than 8, He fdrsbsipyiud &t AUGCUrELlBEeHOIS i BGHARE £8Fso devel oped
that the i - Lt . i IV ngchatacteristics
pﬁ?%&g%ée%lgg_ é[;&(%ag%]ﬁﬁ% Bhkl LEanand ibigeaPobl I Racphatact eristics

are adverse e hydroxyl value 1s less than
400 ng KOHi geai-thepemdatbuvathsne solpssitimncdO@r ngi i¢Orh g soayashfect of
i nproving formation of interconnected cells cannot be sgffigientl%

an 1830

obt ai ned. @{nqq{hen&taﬁpralhgﬁ‘a}?%gﬁr?ﬁ%nﬁ%}wpnggowgoiug grEatértt
g KOH g ofp the s281 B YalgiR be Qfﬁféﬁlmch@%lé@meﬂ%%%woﬂ REving

t hernosetti ng pol yuret hane foam becones so rigid that the surface of a
mat eri al t2 tye 4pbhistrarhdls geaspbyand rathyhladzy] 0628 of 20 taNiél mie

Si mul ¢ ancohiE 4P ed PRy a7 BRI G oY Porart sbureBEE £5U80%6 by wel ght.
[ 0030] coatildy iaS rBLeh s adh &t hattH el ews DDdesid @ eairgthapel ypi is at
| east one nenber selected fromthe group consisting of

composition, laminating a base material layer on the

celi—«disperse‘d urethane composition, curing the cell-dispersed

urethane compositionwhile keepingthe thickness thereofuniform

with a pressing means to form a thermosetting polyurethane foam:

layer having roughly spherical interconnected cells having an-

average cell diameter of 20 to 300 pum, and releasing the release-

sheet under the thermosetting polyurethane foam layer.

[0023]

[Second Invention]

The second invention relates toapolishing pad comprising.

a polishing layer arranged on a base material layer, wherein

the polishing layer comprises a thermosetting polyurethane foam

having roughly spherical interconnected cells having an average

cell diameter of 20 to 300 um, the polyurethane foam comprises

an isocyanate component and an active hydrogen-containing

compound as starting components, and the active

hydrogen-containing compound comprises 1 to 20% by weight of



trimet hyl ol propane, glycerin, diglycerin, 1,2, 6-hexanetriol,
triethanol am ne, pentaerythritol, tetranethylol cyclohexane,

‘et hyl gl ycosi de, and al kyl ene oxi de adducts thereof, and the

.l ow nol ecul ar-wei ght polyanmine is at | east one nenber selected fromthe
group consi sting of ethylene diam ne, tolyl enedi am ne, di phenyl nethane

di am ne, and al kyl ene oxi de adducts thereof. [0031] The active

hydr ogen- cont ai ni ng conpound preferably contains 30 to 85% by wei ght of a
hi gh- nol ecul ar - wei ght pol yol having 2 to 4 functional groups and a hydroxyl

val ue of 29 1%%—9&5%8@1&@#&&@@@5%89 Ha oy gh=dmel e @fspl 99511?9' yol in
the specified anmount, objective interconnected cells can be Stably forned,
and t henectrghiacdlydechayacralustaft #08f tohépali shi Ko /Ay emddioe anproved. [0032]
In the second invention, the isocyanate cQ nt. that is material for
Formng. ¢ MO TSAFCRLEET HET B0t BT CERARE TPOSHD L EPr b Fapabgnal BR6Ghe

car bodi i miger mdiakiiad ¥lue BYr USiNG ot he7bomy Mediecyl ar - wei ght pol yol and/ or
t he | ow nol ecul ar-wei ght pol yanmine in conbination with

car bodi i mid2#ddi fi ed MJ, the adhesi veness between the polishing | ayer and
the base materi r is signiticantly I nproved. [003 . The second
i nvention al so rggl %@é@lrt‘% A pr?gt ng&n oErLa eﬁl?%%ntl &&}enécggr%lcgﬁ?g W\% pad,

conpri si np3lyepstaknprepahialdngd erlgdhlgisppersedl Untkhasaneor@nselion
conprising carbodiimde-nodified MD and an active hydrogen-contai ni ng
conmpound iaommhgverage 2% lbgiaes g obf 2G4 tiood Prpive ctitaadurabghityol yol
havi ng 3 .0 yl | , 0 0 ny

KOH g and}%;ggéﬁgaéﬁgﬁgéu Qggag?gﬁgaggp¥gﬁgﬁé Aﬁ%@?ﬁégél?bggkﬁdﬁggional
groups angodnsatnhgepadhlafetat 400ctd AR tiwpnKO: Wsead, llantirhgatbogonent s by
mechani cal foaning%neihod, coating a base material layer with the

cel | -di sp@Pé@&CE? ot Eﬁﬁﬁ?si‘?? R198UFINE 1978 Euhe 2B E%omjet hane
conposi ti @Ak HiMid t DSl BRSBlid RALPOLY4T eﬁx‘&@%i&a}mr{ogafg% ihayifg roughly
spheri cal |nterconnec¥éd cell's having an average cell dianeter of 20 to 300
pm and uekfelhbytreyuratalhg ittlye tbhingkneasn of luthey tdecemssetdfi hgs

pol yuret hane foam | ayer. [.Q034 rther, the cond inventjon

rel ates t&ngeﬁ‘é?ﬂ%if:a%leo# CT?&SfUFEIEPaFWﬁ@‘ agg‘& Fgﬁ‘f‘ngr%%f\lypg%?ﬂ?% st eps of
preparingrareek! tdi shehsedHiRUNang 608POSHHd N SHIFR!, STt 1

car bodi i m de-nodi fied MJ__and an active hydrogen-containi ng conpound

cont ai ni ngrhere-simpdsy apdilghrref thoseohaniingcal aatiwiafhte pelgslakbying 3 to
8 functio . ups. a hydroxyl val ue of 400 1 30 K nd/ or a
IOMFnDIecg?%%gégi%§¥sggﬁggﬁigg ﬁé%f&f%f’tgrﬁé ﬁ%%?Yé%ar gESSgZ%gﬂ% an ani ne
val ue of B00feLadBy 0L /By HOegsas starting conponents bynechani ca

f oam ngnet hod, coating a rel ease sheet with the cell-di spersed urethane
conpositiéﬂ,2$hninating a base material |ayer on the cell-dispersed

ur et hane COMPOSjld:0RcCULLPGGL e £Rlddi3Ber sedh ut &8 hans, ¢auPosidd on while

keepi ng the thickness thereof uniformwth a pressing neans to rma

t her noset b£ngo ped 3o eignechoaall ayes Heyidig-amdughly azpheetcedd.
interconn?ﬁﬁgg cells having an average cell dianeter of 20 to 300 gm and
rel easi ng } el ease sheet under the t her nosetti ng pol yuret hane foam

llayer. [0035] [7d s&k 4 ePit QM n-containPRoUimdodind tnhe d Phb et yenti on
relates to a nethod for manufacturing a polishing pad, conprising steps of

pr epar i ngfon feiningi Shergdednesettiang cohposithiae Hpamecdrdrdicsl 1floanm ng

met hod, cgating a.release sheet with the cel]-dispersed urethape

Compos! 11 S PRMEHGT & bLCL RIS PRJEPEOROTHE. GOt dpefsbd
ur et hane @@m@@%ﬂap@mgﬁélé}wtahﬁyaﬁékyﬁ!v%g%ssﬂ AyetBanes  algPRSH L4 on whi l e

keepi ng the thickness thereof uniformw th a pressing neans to form
pol yur et ham@/ $parhowayper ek Agve bakfhpyl spihire baringBarcdhinaetbanakl | s, and

rel casi ng.thg,L ehersh SNERL L0180% 4 O 1816963 A5 R LhE Belyyr et hane
the low-molecular-~weight polyol and/or the

low-molecular-weight polyamine in the specified amount, cell

)



[ 0036] As descri bed above, a pol yurethane foam | ayer (polishing

| ayer) having roughly spherical (sphere-shaped and oval sphere-shaped)

i nterconnected cells can be forned extrenely easilyby dispersing a gas such
as air as fine cells in the starting material by a nmechanical foam ng

met hod (i ncluding a nechanical frothingmethod) toprepare a cell dispersed
ur et hane conposition and then curing the cell dispersed urethane
conposition. In the mechanical foam ng nmethod of the present invention, a
gas such as air is dispersed without being dissolved in the starting
material, and thus ther.e is_an advantage that ner ati.Qn _of .cells (post
expansi on gﬁg% rﬁﬁﬁn1§51§?igfoge§i%ﬁékﬁé%ﬁﬁ %Pﬁgﬁegeéﬁﬁ%ﬁi%%§ Eﬁgagﬁickness
of the pol yureédhanad eam kayeval cartebetapppiepsiad iapdotvéd ckmesausecur acy

- and specific gravity can be_easily controlled. In addition, the nechanical
f oani ng methddu et igagésspyahelamel B lpbhnPoy Agémd such as a

sol vent or,FEr .S y e I L

pr ef er abl elg‘?’ %&aeﬁ&gr?\}:i W%E#gﬁgc%l%el&fo?%tg.&f%%?)??wgﬁ&%ggggﬁgur et hane
f oam | ayer a hiasralopghl yropdieirikeal stebdtsumndsi Sotinds thxeehy dmprioridgrability.
Accordingly, when a material to be polished is polingg with a p%lishing

" pad havi ngSthe dnaaingyard hegdly dHARAIE0eC S RHHiNG Py the $MpraiRe8r [ 0038]
The manufagfuring JBtihed ghikheghird invention is characterized in that
the | ower-surfiace material 1s used as a rel ease sheet while the

upper-surf ge@naterial is used as a base material |ayer, and the rel ease

sheet in the lower-surface side_of the resultin ol.yur et hane, foam | ayer is
rel eased. It vvaé\ﬁ‘l’e@uﬁlaet%’tbe\ﬁn%ﬁ fg’_nﬁ(iill?f}?it%%bo%f gﬁrﬁqsﬁyéga?;%'f gsﬁed by the
nechani cal - f Qadti N e Lhedcagrdeserddethrakonee asfhoictdigtdioneatigel I's is

| ower in the |ower-surface side than in the upper-surface side of the

pol yur et hagevdlomad shus. nasinesedifbddeadbne, insvd fighert suftfideewvbete of the
formed pol yuret hane am | ayer. is used as a,polishin f ; ~the

ol 1 shi g L1 FUREt ot PG RATE: pEalRErs BReBrBeshil e tnE Rt RRY,

i mprovi ng éhendeimvef pbayarstadné ko §808PIped that thempdlk@rpaheabi ng pad
of the third invention, it is preferable that when 3 Iines by which the

pol yur et hahe HasEmbicgy 8ritslai Ipddd g PaiehiRpcRRREICHHHSELCEN2FRt o quarters

are design ' fir l.ing, a second line and a third l[ine in the
di rection %ﬁé%%éﬁ%%|§§fSSF?§hing surface to the base nmaterial |ayer, the

cell dianmet@2ali stribution (maxi numcell dianmeter/mninmumcell diameter) in

the first line is the snal]est _and the cell dianet di stributi in the
third |ine is t BEFaFgedtyiromiivaLie Lhelesf |Lharahdt @8 ROL(TiBuLPBn of the

pol yur et hage: {0aanl.ayes isuPERbe" A wuol ROMiogsoth bhebbe &k nagkboang! from

the polishing surface to the base material layer. The cell dianeteér
di st ri but i bernatitdre offi istekcomnestqyt efedldablopn8doed be duwlsd.civhdAyt he cel |

di ameter distribution in t first lipe i 3?% or_less, sufficient renoval
rate stabi P73 'ob@%itﬁlgaoﬁce}f—arro}ﬁ??%ewg‘ia&ﬁzl& _ d%(?xy&o‘ﬁ%%el ngy gﬁF&SSFt ies, the:
aver age valw afg3bhggaust agerCeht dianetansei fs tfieakkbrSthd® 1gmor eigl i nes is
preferably 35 to 300 pm [0040] [Fourth Invention] o

KOH/g, the thermosetting polyurethane foambecomes so rigid that

the surface of a material to be polished is easily scratched.

[0029]

© When the low-molecular-weight polyol and the

low-molecular-weight polyamine are simultaneously used, they

are used in a total amount of 1 to 20% by weight.

[0030]

It is preferable that the low-molecular-weight polyol is

at least one member: selected from the group consisting of

10



Further, the fourth invention relates to a nethod for manufacturing a
pol i shing pad, conprising steps of preparing a cell-dispersed urethane
conposition by nmechani cal foam ng nethod, coating a sheet A having a
nitrogen gas perneability rate of 1x10-7 [cnB/cnR.s.cmig] or less with the
cel | -di spersed urethane conposition, |lamnating a sheet B having a nitrogen
gas perneability rate of [x10-7 [cnB/cnR.s.cnHg] or | ess on the coated

cel | -di spersed urethane conposition, and curing the cell-di spersedurethane
conposition while keeping the thickness thereof uniformwth a pressing
means to f.r. F I n ur et I Ie W [ onnect ed
cells. [(Mﬁ%ﬁﬂé%ﬂ%ﬁglggésé%%b%ﬁgg%¥gébfg%ﬂgm%§gggu%%gé%%%%gn%gkg§gbersed as
fine cell ssdiethheocdtatheppambetriyahrbyol haamahanhehdl foyatiohgxarehod to
prepare a cell -dispersed urethane_conposjtion, and the cell-dispersed

uret hane CHHYOLPLYSASEES c (A 2LkHEPRBYOR S IAAMSERaNRE ¥8Im FEFeF 2 pol i shi ng
| ayer) hawi ' D i1ng rd ﬁ%@p L di ng an
oval shapgfﬁaf%gggﬁgggyﬁg%a ggg#ﬁmgﬁiﬁgkzgé%ﬁﬁgf%e n%c an?ggkefﬁgning

met hod of fitee flougtbupresenstinwehteitbplenegdamsveh tadyaene ddadisper sed

wi t hout bej.ng dissolved ip the starti terial, and thus there_is an
advantage‘*Wé%?n§ZW8F§?P% G REW E@%Ié&%éﬁ%ﬂ? exhdfst ﬁﬁfeﬁgﬁﬁﬁSS), after a
step of unighargl y regul ating the thickness of the pol yurethane foamlayer,

can be suppressed and thickness accuracy and specific gravity can be
easily control | 8de &atidliltidnegenheonbs hahie atorfmamidngrafehadldoes not
necessi tate_use_of f oang agent. such.as.,a_solvent or Freon and.is thus
not ol y 6XBSREBRLS T HOCRRt SYBUT Lt 87 SreraBract Fan: i i PaRt&ht al

Vi ewpoi Nt hak9042} to 4 funktPidhel FERUbACEHE HaRRIREF10Falde Jouot o
invention, sheets A and B each having a nitrogen gas perneability rate of
1x10- 7 [ cABPdkRKeHet | dly Beinesbedrigh-aelestdaravehollapRlyehdm tB® t hat
upon brea . i 11 s 4n.t - di_spe C ition to
orm i nt or bashote ARHe SRt AR HR R e SR BERBR, T Thie
conposi ti dorasd, pheterredhbhotebehagadtsehat pedof thepbheskekiel apér
environment. The thickness of the cell-dispersed urethane conposition can

t her eby b8%Hr e9BRPEf r om changi ng during the curing step, and the surface
accuracy ?5055? pol yur et hane foam | ayer after curing can be made high.

[ 0043] n the manufacturing nethod of the fourth invention, the
curing step conjmitges saicohdashvénrizin,c whiendsandasetorbrpeneng, thad t he
first curing is at .a.cyuring tenperature of 30,to 50C for curing time of 5
Lo 80 i niPes M Lol S COILCH: iy T o SR EaRP i B ATt E8F 60t o

80C for ajgupidBetid®y Uar3ddTiANLESNOH: FDEE. MBY. CPdUSIARNGKAIring in
mul tiple steps, fine and highly uniforminterconnected cells can be forned.
Wien curi hgwrsotedidletatkightopelypagendl e the |lai-mvdecnlps-vatohy

increased, and the durabil.ity. of ti} pol'sng .pad t ends e ggcreased.
Wien t o BEFTRBLITS Lhratee Bt s ot B obRa CORAF (TR s EPTbet Anove.
fine and big8syverddOpvaEL tHRNPELL &Hli ¢ |1layctadiPthod Mederand t he
renoval rate stability tends to be deteriorated. [0044]

layer is significantly improved.

[0033]

The second invention also relates to a method for

manufacturing a polishing pad, comprising steps of preparing

a cell-dispersed urethane composition comprising

carbodiimide-modified MDI and an active hydrogen-containing

compound containing 1 to 20% by weight of a low-molecular-weight

polyol having 3 to 8 functional groups and a hydroxyl value of
400 to 1830 mg KOH/g and/or a low-molecular-weight polyamine

11



In the fourth invention, the sheets A and B are preferably pol yet hyl ene
‘terepht hal ate sheets. Particularly, PET is a preferable material because of
its low nitrogen gas perneability rate. [0045] The polishing | ayer
of the polishing pad of the fourth invention is excellent in durability
because of its spherical fine cells. Accordingly, when a material to be
polished is polished with the polishing pad, the renoval rate stability is
i mproved. [0046] The first to fourth present invention also relate
to a method formanufacturing a sem conductor device, whichconprises a step

of poli shi it he rfgce of _a sem conductor wafer. with. the l\lkshi n ad
descri bed gg%%g %%IOE %‘E’%‘Eﬁ%ﬂ TERPRRANA NES Fg6E 77 e 0e Oﬁ%lgzogpblgig a
schemati c B.Mi®'§@m%&%t%g%p@h@ﬁﬂk%Wﬁe@a@ﬁ@é@rﬂdaﬁﬂﬁbmlé@hbahi ng

apparatus used in pol i shi ng. 21is a photonicrograph ( SEM

Fig.
phot ogr aphgoatinhe pate @h,fcﬁgi@hdaimrakjaﬁ@!:ge edfl1HierekEed YsrEsant
i nventi on.

oo o ot b s LRI SRS SEMARLSL B Pt e

DESCRI PTI Ohb £ SYIROrDsl®048y Aol Rotdiiineg fpadl 18pbit sihwnihgplratighly
spherical interconnected cells having an average cell diameter
of 20 to 300 um, and uniformly regulating the thickness of the
thermosetting polyurethane foam layer.
[0034] |

Further, the second invention relates to a method for

manufacturing a polishing pad, comprising steps of preparing
a cell-dispersed urethane composition comprising
carbodiimide-modified MDI and an active hydrogen-containing
compound containing 1 to 20% by weight of a Low-molecular-weight
polyol having 3 to 8 functional groups and a hydroxyl value of
400 to 1830 mg KOH/g and/or a low-molecular-weight polyamine
having 3 to 8 functional groups and an amine value of 400 to
1870 mg KOH/g as starting components bymechanical foamingmethod,
coating a release sheet with the cell-dispersed urethane
composition, laminating a base material layer on the
cell-dispersed urethane composition, curing the cell-dispersed
urethane compositionwhile keepingthe thickness thereof uniform
with a pressing means to form a thermosetting polyurethane foam
layer having roughly spherical interconnected cells having an
average cell diameter of 20 to 300 um, and releasing the release
sheet under the thermosetting polyurethane foam layer.
[0035]
[Third Invention]

On one hand, the third invention relates to a method for

manufacturing a polishing pad, comprising steps of preparing

12



3: Abrasive liquid (slurry) 4: Polished material (sem conductor wafer,

| ens, and gl ass substrate) 5: Supporting stand (polishing head) 6, 7:

Rot ati ng shaft BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0049] The
polishing pad of the first and second present invention conprise a base
material |ayer and a polishing | ayer nade of a thernosetting pol yurethane
foam (hereinafter referred to as pol yuret hane foam having roughly
spherical interconnected cells having an average cell dianmeter of 20 to 300
- pm [ 0050] The pol yurethane resin is a preferablematerial for
formng t cpeQI.ll'—%lqls%grE%Xe{lrg&g &d 1'po' it?éﬁeﬁg%écﬁa{hi 12$bR1 A §S! stance,
a pol yur et hane "pol yfrer having eS|re31pﬁyS|caI roperties can be easily

obt ai ned hyetahanotdytiidgsa FaleaBs ehkat wd @AROR dé N diape rsedgireyhapberi cal
fine cells can be easily fornmed by a nmechanical foam ng nethod (including a

" nmechani cal CIRAHtA§ et Byt fop L pase materhal pbaVRF thdhé resin conpri ses

an isocya N QRIHES | 0ge 3 | &l NG QepReNEd

(high-nDI2%%ﬁar-%§?gﬁg&5%%$gggelom#%%ﬁg%gﬁégsaéﬁgﬁ%é%olon, b

| ow ol ec ul@rthamieghtimppeli ydnhnd idekeepdng thettdriddnestsdherep@db2form As

t he i socyanate conponent, a conpound kno in the fjeld, of | yur et hane can
be used wi'tHdut SIOG BT rh% 4PFBIR P?ﬁgure%%%%ﬁﬁéﬁel%@ﬁggﬁéh?gi ncl udes,

for eX&”D'&ugﬁﬁ%bh@rﬂ&é?%@&?&cﬁﬁl&%ﬁ 8812s 4- 4,04 Uele Hingoeyanat e,
2,6-toluene diisSocyanate, 2,2'-diphenyl nethane diisocyanate, 2,4'-diphenyl

met hane didedeeparstest in ghedipirenyplurfechsidedi she podatsethpary feanc MI
carbodii m_ de-nodified MD (for exanple, MIlionate ML nmade by Ni ppon
Polyurethéﬁgandustry Co., Ltd.), 1,5-naphthal ene diisocyanate, p-phenylene
di i socyangtog3ey phenyl ene dii socyanate, p-xylylene diisocyanate and

m xyl yl ene diisocyanate, aliphatic diisocyanates such as ethyl ene

di i socyanat e, zag,dqa.stqrii@@gir@bove, a polyurethane foam layer (polishing

hexanet hyl.enedi i s0C at ea 6- hexa h i '
cycloalipﬁgyfg)dﬁgg%g d%%gggﬁéJ%%mggg%?4¥%§g$%%é%%%%ggg%g%ggggate,

4, 4' - di cycippeexykhapéhpnenthiSatyanatecells can be formed extremely

i sophor onedi i socyanat eandnor bor nanedi i socyanat e. Theoena& be used al one or
as a m xt @,aéléybm%iqﬂer@@p@ 3 ¢@$ 8gfhasairas finecellsinthestarting

material by a mechanical foaming method (including a mechanical
frothingmethod) toprepareacell dispersedurethane composition
and then curing the cell dispersed urethane composition. 1In
the mechanical foaming method of the present invention, a gas
such as air is dispersed without being dissolved in the starting
material, and thus there is an advantage that generation of new
cells (post expansion phenomenon), after a step of uniforrﬁly
regulating the thickness of the polyurethane foam layer, can
be suppressed and thickness accuracy and specific gravity can
be easily controlled. In addition, the mechanical foaming
method does not necessitate use of a foaming agent such as a
solvent or Freon and is thus not only excellent in costs but
also preferable from an environmental viewpoint.
[0037]

The polyurethane foam layer has roughly spherical cells

and is thus excellent in durability. Accordingly, when a

13



[ 0053] As the isocyanate conponent, it is possible to use not only
- the above-descri bed diisocyanate conpounds but also nultifunctional
(trifunctional or nore) polyisocyanates. As the multifunctional isocyanate
conpounds, a series of diisocyanate adduct conpounds are comrercially
avai |l abl e as Desnodul -N (Bayer) and Duranat eTM (Asahi Chem cal |ndustry Co
, Ltd.). [0054] Anmong the isocyanate conponents described above,
aromati c diisocyanates such as 4, 4'-di phenyl net hane dii socyanate are
preferably used, and particularly carbodiimde-nodified MDI is preferably

d. [0055]. As, the high-npl ecyl.ar-wei ght. pol yol K in th
fTeld of By End SRRl b eedd BeTANRe O Retn Tt T Pad e
hi gh- mol ecgars i ahlyeROl ¥ak kBgbHeSsatlstaxampt ¢, i Poinaicher.pol yol s

represented by pol ytétranmet hyl ene ether glycol and pol yet hyl ene gl ycol,
pol yester peb3y@dl s represented by pol ybutylene adi pate, polyester

pol ycar bonat e p%Jeg%%Bﬁ ggg#%%%g%ﬁ%ﬁir %%tkgg Q£c§gu§n_%ﬁ%i§ﬁL¥ ster glycols

O .
such as pol ycapr pol yCaprol actone w ene

car bonat e, cpot y@sdArz ROk ¥ CH O Akl Pyl fekleahaiest- byl neagsedgserhyl ene
carbonate with a nultival ent al cohol and reacting the resultin% reaction
m xture wi ralegrophant hdiledirorgpe e wuifdcepm SRErdohateep&iIsydPEsebt ai ned

Y o ory melehanas, 129¢h] AN aRE) XINE LAKKL GPEROUDGEILED: Blod s2BEDONAL €.

and pol yner uchas pol ye pol'yol 1 n which polyner particles are
di sper sed. off kere raBybei g eb 1iurgtiiane Hsana laystul € reflebeodor Itowest her eof .

[ 0056] In the first inventiaon, a high-nol ecul ar-wei ght | yol havi ng
2 to 4 funERishdihadr 488 anBCAYRIRIFARA ﬁ@éﬁuéaMFr2ﬁﬁt§9?ﬂﬁ§gE§ &gPVg shoul d

be used i %%a@%ﬂt £84m B0 1R B30 q¥BE BNt e $BBH Ok Eb@cﬂ‘@%\%fpﬁft he

active hydrogen-contai ni ng conpound. The hydroxyl val ue of
hi gh- nol ecedBrs iwigh¢r polthel lawerpiset faabbyd2@hao 160 hepite-gurdadet he

anount of the high-nol ecul ar-wei ght | yol ingcorporated,i referably 35 to
80% by wei gHt® o[fo_B]B%]mlyureth&f?ﬁngO?‘ﬁg i®Gh- n%? é@&%%gﬁ%i%ﬁo"eﬁoﬁ% s
described ahavie,surdraice PI&S 6F abberdrhcisto B RelchERE PRk yd i yhiseh
particles of at |east one polyner selected fromthe group consisting of

pol yst yrenes gpoblashyhomurfidcs, apdd £t peéhehiey Hunfiace has cogogier are
di spersed. fJTtPcetu% 3.%?1tof)£e£f§, 98|e¥g§§ fggl:?{gé improving the removal rate
stability. '
(00391
In the polishing pad of the third invention, it is
preferable that when 3 lines by which the polyurethane foam layer
- is divided in the thickness direction into guarters are
designated a first line, a second line and a third line in the
direction of from the polishing surface to the base material
layer, the cell diameter distribution (maximum cell .
diameter/minimumcell diameter) inthe first lineis the smallest
andthe celldiameterdistributioninthethirdline isthelargest.
That is, the cell diameter distribution of the polyurethane foam
layer is preferably increased in the direction of from the
polishing surface to the basematerial layer. Thecell diameter
distribution in the first line is preferably 3.5 or less. When

the cell diameter distribution in the first line is 3.5 or less,
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incorporated is preferably 20 to 100% by wei ght, nore preferably 50 to 100%
by wei ght based on the whole of the high-nol ecul ar-wei ght polyol. The
content of the polyner particles in the polynmer polyol is preferably 1 to
20% by weight, nore preferably 1 to 10% by wei ght. [0058] Anong t he
hi gh- nol ecul ar - wei ght pol yol s descri bed above, a pol yester polyol is
preferably used. The anount of the pol yester polyol incorporated is
preferably 5 to 60% by wei ght, nore preferably 10 to 50% by wei ght based on
t he ‘whol e of the active hydrogen cont ai ni ng conpound. [ 0059] In the

second in\ésﬂ;f_;hy en® %gg grPIIe ta\gqli_ggty EQK% Wi NOp2oh Ok functi onal

groups an roxy ue o g 1s preferably used. The
hydr oxyl anleu@dmtnalfepmﬂékearragblgto@ﬁrttdekzmm dfd=ge Wadnet bé tiyer oxyl
value is less than 20 t he ampunt of ,a hard segnent in the

pol yur et hﬁ’@ﬁ@er%%l]tﬂc@éla%%t?%ﬁndﬁﬁea%wﬁ ffotté‘ﬁéfg %Weﬁel BEGEETOWhi | e when
t he hydro&&J vaIB% greater than 150 ng KOH g, the degree of crosslinking
of the polyurethane o0oam becones so high that the pol yurethane foamtends
to be britidod0]The hlgh nmol ecul ar - wei ght polyol is used in an anmount of
preferably 30 to 85% wej ght, nore preferably 30 to 60% by wei ght, based
on the mhdi€”6thﬁ€V§E¥?%%}hydrogen cont ai ni ng conpound. [0060) To produce

the pol yurethang,{oa8) | ajed HRWRD 183Behhl 6h CAOMNAGELECEl heShbliCEMF € i N the
third invention, a polyner polyol is preferably used, and particularly a

pol ymer pmbwaﬁapnuMMnghammﬂywbnnpapadclngpﬁaﬁpn95$¢@p$m9ﬁyP@ﬁpﬁrim@ and/or a
styrene- acryl |tr|Ie co are dispersed gs P f er.ably Thi s

pol yner poldy 6f E &83?5?%%d?¥qﬁﬁﬁﬁh ngPg &e‘f’eré’f)lf5 R 68g%§ Yei ght ,
nore pref gleabby, 38059116@% léyae\élelgmaﬁhg faenm/e@b@erp@aw@@m@bymluﬁed The
hi gh- nol ecul ar - mel % (including the polyner polyol) is contained in

an anount mfteGOftdeB% heghremHgbr or prasfsemabhytvo ced 1803 BeroRd ght i n
the acti Ve h}égaggen%r{fg%]%@t rynpg BHHQH&SQ epyshlé%ltng ﬂi\ﬁngf nitrogen

hi gh- mol ecylar Wei g eSpeci fr edanount ilnms are easily
br oken tog@@Spéymé&smﬁy Ir@tter@@mem@d[&él/bm%g enaburer 106h the
coated cell-dispersed urethane composition, and curing the
cell-dispersedurethane compositionwhile keeping the thickness
thereof uniform with a pressing means to form a thermosetting
polyurethane foam layer with interconnected cells.
[0041]

As described above, a gas such as air is dispersed as fine
cells in the starting material by the mechanical foaming method
to prepare a cell-dispersed urethane composition, and the
cell-dispersed urethane composition is cured, whereby a
polyurethane foam layer (polishing layer) having interconnected
cells having a spherical shape (including an oval shape) with
a very small cell diameter. In the mechanical foaming method
of the fourth present invention, a gas such as air is dispersed
without being dissolved in the startingmaterial, and thus there
is an advantage that generation of new cells (post expansion
phenomenon), after a step of uniformly regulating the thickness

of the polyurethane foam layer, can be suppressed and thickness
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Anong the high-nol ecul ar-wei ght pol yol s, a high-nol ecul ar-wei ght pol yol
havi ng a hydroxyl value of 20 to 100 ng KOH g is preferably used. The
- hydroxyl value is nore preferably 25 to 60 ng KOH g. Wen the hydroxyl
value is less than 20 ng KOH g, the anobunt of a hard segnment in the
pol yuret hane is reduced so that durability tends to be reduced, while when
the hydroxyl value is greater than 100 ng KOH g, the degree of crosslinking
of the pol yuret hane foam beconmes so high that the foamtends to be brittle.
[ 0062] Anong the high-nol ecul ar-wei ght pol yol s descri bed above, a
hi gh- nol ecul ar - wei ght, pol yolL. having 2 to 4 functiponal groyps _.and _a hydroxyl
val ue of 2@0?%F%ﬁﬁf%ﬁ9 R@F%bk}g ?ﬁ%ﬁ%ﬁ%ﬂﬂ%? 8§e83?+i¥rﬁ?%ﬁﬁﬁﬂ?ﬁdrngghtion. The
- hydroxyl vahaieeish, ehe REeiaiallly féamt AgbfetHbKEBES. ndY redeBgithee.
hi gh- nol ecul ar - wei ght pol yol, objective interconnected cells can be stably
formed, ands¢ el methaminalagehir ascerasta eolvent e FsepPBhand Usayb¥sare
i nproved. Wen t.he nu r_of. funct,ional_ qroups.i r re, _the degree of
crossl i nki Ag° ocfnjt%ee}&c%g?%ge}?i%%SJ%SOI[]Oyul}r %tlﬁgnar?g%%%eec%g 3;6 hi gh t hat
the foam bgeerase@abr vibkeoame, t he surface of a material to be polished
is easily scratched. When the hydroxyl value is less than 20 ng KOH g, the
amount of BO®AEld segnent in the polyurethane is reduced so that durability
tends to be red i . r I I i e 100 ny
KOH g, the degrg%'oe%ggﬂgédﬁgggﬁgQ%FR¥§§&?%§F#%g§?ffﬁ§&%§?%0%g%ﬁgﬁe f oam
becones son hirghst &adh theihgambecews §89 gyrncbbe 1and fdwe sir fape’of a
material to Q@ p?Iished is easily scratched. [0063] Apol yner pol yol
i s al so prEterahl¢-apdled, oandssaptrclaeinared pory mschperyer- is? WAREh pol yner
particl es S0P e%sg' ed rid £ Ang/ eheacst YILNG AW aRkthkhe copol ymer
are dispersed is preferably used. This polyner polyol is contained in an
anount of qumderiatilon 20 foxrml Q0% byomeégted cabdie, prief grably 3@ €6n60% by

wei ght in the whole of the hi, h-nolecular-mei%gi golgols gsedb %0064]
These specFFHi® FryRemsitacfrar-AeiYRPTROF§oi L FHEPEBRT AT T8 TR§A drmount  of
60 to 85% Bys el el 11E endketerabl YoniQ rban8RPL byrneeiitkrd stdetngt i ve
hydr ogen- cont ai niing conpound. By using the specific high-nolecul ar-wei ght

pol yol in ¢elel-shepersed anpihine compobikien arad EASKEYY RO RERVERESAb] ecti ve
interconnegcted cells are easily forned._ [006 - rage

mol ecul ar WeT§Rt =8P the ﬁﬁﬁjﬁ% ecd 39-%é¥3hgk%3?§% ufﬁéﬁ%g%§25?¥ ularly
limted, byt dne poEyEredtanel 508mt Da GOOCGEthi-osnt ey aewpeinddeohithe el astic
characteristics of the resulting polyurethane. Wen the nunber-average

mol ecul ar WG4ht is | ess than 1500, the pol yuret hane obt ai nedt heref rondoes

not have suffici [ It d Fﬂﬂﬁs Ly PeSOMAG a
brittle po|ynerF%2@€%%%?%5%§?ng§§§%§%§§é?§E%%e 0 t?ﬁ?s ﬁ%lyurbthane i's
rigid to eastiny eadsesnrakeh af lihe tphl tshedrsug faaceseformh cobbjiegt to be

polished. On the other hand, when the nunber-average nol ecul ar weight is

hi gher t haan®tde, THesyHELHRSNE Sobt af et e E BFPRR et Rds 3P ol® siF t.

Ther of or e, £, LoagLl Ay & BPde Piect BbSaRRlosY, chhangid eadsnbbadgierior in
urability.

at a curing temperature of 60 to 80°C for a curing time of 30
minutes or more. By conducting curing in multiple steps, fine
and highly uniform interconnected cells can be formed. When
curing is conducted in one stage, the cell diameter is easily
increased, and the durability of the polishing pad tends to be
decreased. When the curing is conducted outside of the
conditions described above, fine and highly uniform
interconnected cells cannot be formed, and the removal rate

stability tends to be deteriorated.
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[ 0066] Exanpl es of the | ow nol ecul ar-wei ght pol yol that can be used
together with a high-nol ecul ar-wei ght pol yol described above i ncl ude:

et hyl ene glycol, 1,2-propylene glycol, 1,3-propylene glycol,

" 1, 2- but anedi ol , 1, 3-butanediol, 1,4-butanediol,

2, 3- but anedi 01, 1, 6- hexanedi ol , neopentyl glycol, 1, 4-cycl ohexanedi net hanol,
3-net hyl -1, 5- pent anedi ol , di ethylene glycol, triethyleneglycol,

1, 4- bi s(2- hydr oxyet hoxy) benzene, tri nmethyl ol propane, glycerin,

1, 2, 6-hexanetriol, pentaerythritol,

tetranethy gég %Iohexane,nethylglucoside,sorbitol,nannitol, dulcitol,
sucrose, t et raki s( hydroxynet hyl ) cycl ohexanol , di et hanol am ne,

N- net hyl d| et hanoﬂmnhaéputthéﬂmnmliam reheosite d treAldriceB aGehere fexabilyes t hat
canbe usedt oget herw t ht he hl%% nnlecular-melght pol yol. al so incl ude:

| ow mol ec A NG Sp 5Py SRR Sich e thy | Feh A At BEY1 2fedi ani ne,
di pheny! g hansdlali ifhe s U £NS 44 88116304 el ddko Pelapaha o vhi

al kyl ene oxi des such as ethyl ene oxide and propyl’ene oxi de are added to the
| ow- ol ecufas wei ght pol yol or | ow nol ecul ar - wei ght pol yam ne descri bed
above may Rﬁ”%ﬁed together with a hi gh-nol ecul ar-wei ght pol yol descri bed
above. Sti her exanpl es that canbe usedtoget herw t ht he

hi gh- nol ecul ar - wailegBb1 i £101 %P1 AeTO0 oleNER SIS 1 1 HERObART HES KGR uaEh

nonoet hanol am ne, 2-(2-am noet hyl am no) et hanol , nonopropanol am ne and t he
li ke. Thesveniies! egxmelienghtn pblnpélid 1 thi @Wanﬁea@@l ars wwihgini cgal yani nes
etc. naybe used l.one pr as..a xture of t re ther 0067)

In the flrsjtr1 éﬁiﬁlr ??%ﬁgﬁﬁggké énnng ?wg%%“%gﬁboundgo lSheé s

| ow- ol em{:loﬁfrsW@delﬁitkDQh}é%oi@hﬁﬁg pabydirexybmyab Utk 408001101 th838 ny KOH g
and/or a | ow nol ecul ar-wei ght pol yam ne having an am ne val ue of 400 to
1870 ny KGARFoFe&-preferably used. The hydroxyl value is nore preferably
700 to 12%% KOH g, and the am ne value is nore preferably 400 to 950 ny
KOH g. Wen thé hydroxyl value is less than 400 ng KOH/ g or the am ne val ue
is less than 40@hepf K go @puetheptesdnt npivevitignf al sattdetel to a

i nterconnected cells tends to be not suff|C|entIy obt ai ned. On . the other
hand, mheﬁ@tHQQﬁﬂﬁqﬁﬂHfaF§P6éng@*ﬁ?@éF@ﬂuFﬁaﬁ fgéﬁew&hkéﬁW§mﬁFlFﬁ§ am ne
value is greabprof hanitgiq r@hé(gﬂr&’ac% zﬂ@fyse&n%@adhew@ £2&id ¥igarat ched
on the surface. Parti cul ar? di et hyl ene glycol, triethylene glycol or

1, 4- butané@BOPOﬂSSbLEQep&dﬂ@eaﬂﬂabed[@@68¢ To formthe pol yurethane
foam (the foam | ayer) having an interconnected cell structure, the

| ow- nol ecul ar - wei ght pol yol, the | ow nol ecul ar-wei ght pol yam ne and the

al cohol amriagrapgscRdttdedhr mdigncet al amount of preferably 2 to 15 wt%

" nore preferably 5 to 10 % in the active hydrogen-containi ng conpound. By
usi ng t he [084/ ol ecul ar - wei ght pol yol etc. in specified anounts, cell filns
are easily broken t eaS|I for an j.ntercaonnect ceII str re_and
further the nECﬁd%I2%| a¥%c? rls?lcg'otraﬁe%%o?yure fane ogHl g?e

i nproved. of] @Oé&hentlonal bBlE.BBlﬁ@C@gStdaﬂafﬁ(ﬁnhls@ﬂ ihtcN® pgeadessagy that
together with the high-nol ecul ar-wei ght pol a | ow nol ecul ar - wei ght

pol yol having 3Fi®- & fithe& |Pc§1ﬁ§l<>“@|‘368§§aﬁ]ﬁd( Dﬁmwra\m uefofh800 to 1830
nmg KOH g k I I uncti onal

gr oups angggﬁggﬁgﬂeg%%ﬁﬁg%ﬁ#m%gﬁ to ?8388n% %ang%hﬁgeév%%tgﬁgannunt of 1
to 20% by melghFl@asedjonaQﬂmmmhﬂbeogtaphe(amm|phbﬂqgtm@@eno¢onhaln|ng
conpound. The anmount of the | ow nol ecul ar - wei and/ or the

| ow nol ecBPAESREPGREPOIY SRS TAEE EEPPLE efa‘bfyt t%‘lfgo/(PﬁﬁsﬁBtht

invention.

DESCRIPTION OF SYMBOLS
[0048]
1: Polishing pad
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[ 0070] The | ow nol ecul ar - wei ght pol yol having the nunber of
functional groups and the above hydroxyl value includes, for exanple,
trimet hyl ol propane, glycerin, diglycerin, 1,2,6-hexanetriol,
triethanol am ne, pentaerythritol, tetramethyl ol cycl ohexane,

met hyl gl ucosi de, and al kyl ene oxide (EOQ, PO etc.) adducts thereof. These
may be used alone or as a mxture of two or nore thereof. Particularly,
trimethyl ol propane is preferably used. [0071] The :

| ow- nol ecul ar - wei ght pol yam ne havi ng the above nunber of functional groups
and the abgye a Z%E.valug?includes, for exanple, ethylene diamne, tolylene
di ani ne, d phéﬁ@h tRAnBET ST ne, andal kyl ene oxide (EO, Pa etc.) adducts

t hereof. Thesaprayibe y§@ggﬁlgn%fgp)as a mxture of two or nore thereof.
Particularly, an EO adduct of ethylene diamne is preferably used. [0072]
In the casé: whedéshegongteridiansemdaanifiychebdirirr by ertandnd oJ1asHr epol ymer
nmet hod, a gﬁ%ékéagender is used in curing of a prepolyner. A chain

ext ender iV 4n organi ¢ conpound having at |east two active hydrogen groups
and exanpl &8s glipbbetasyi yeady dipegeBhghgupeddr! ude: a hydroxyl group,
aprimaryor secondary am no group, a thiol group (SH and the |ike. Concrete
exanmpl es ofs the BRAfRiektEfer i ncl ude: pol yam nes such as ’

4, 4' -met hyl enebi s(o-chl oroani | i ne) (MOCA), 2, 6-di chl oro- p-phenyl enedi am ne,
4, 4" - met hyl enebi s(2, 3-di chl oroani line),

3, 5- bi s( netig1 MUDE) FRDRACLRRVENME ADAMDHNE, INVENTION :

3, 5- bi s(net hyl t.hio) -2, 6-tol uenedi am ne, 3, 5-di et hyl tol uene- 2, 4-di am ne,
3,5-diethy[qggqﬁane-Z,G-dianine, trimethyl ene gl ycol -di-p-am nobenzoat e,

pol ytetranet hyl ?‘ﬁ@g@i‘i@%‘iﬁb'p%‘dac@ HbeNZeaLed second present invention
4, 4" -di am no-3, 3", 5,51-tetraet hyl di phenyl net hane,

4, 4' - di amicoug;i¥e- di baoproghet-iflslageneahy | adinienvinet yraree, made of
4,4 -diam no-3,3' ,5, 5, -tetrai sopropyl di ph | met hane

1, 2-bi s( 2_%%?}ﬁ58ﬂ§ﬁ§1:%1?ﬁ; @o&yﬁﬁﬁgfxagg f%a?n G(\ngelna e¥ referred to as

4, 4" - di amgr@irdehdhet Byimb. BavdigreidiyhdiypBgAgtkieihalterconnected

N, Wdi -sec-butyl-4, 4'-di am nophenyl net hane,

3, 3" - di et hyelk14, Aavdngnenodyphegy |qetlhadepetrexyby| 2hedi @9i0npm .

N, I\ -di - Tﬂutyl-p-phenylenedianine,n}phenylenedianine and

p- xyl yl enedi @am'ne; | ow nol ecul ar-wei ght pol yol conponent; and a

| ow- nol ecul ar - wehghlo 1gRk-vaRRAE resiPoOBaire FETRLEBAIaNce X endersraeaqgri bed
above maybe used either alone or in nmixture of two kinds or nore. [0073]

In the firdte ArdiPGdrehlrRsEMIGHSS fife 18y EFEREI MUK APTREREE (OHVay) of
(he fot) Ve N aReCa AL RO ERIP et S SBEbbhgcp b anae o
120/ fav) properties can be easily obtained by changing its raw material
compoéition, and roughly spherical fine cells can be easily
formed by a mechanical foaming method (including a mechanical
frothing method).
[0051]
The polyurethane resin comprises an isocyanate component
and an active hydrogen-centaining compound
(high-molecular-weight polyol, low-molecular-weight polyol,
low-molecular-weight polyamine and chain extender etc.).
[0052]

As the isocyanate component, a compound known in the field

of polyurethane can be used without particular limitation. The
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In the above fornula, OHvav and fav (average nunmber of functional groups)
“are cal cul ated according to the foll ow ng equation: [equation 1] OHVav = E
“(ai x ci) | ci [equation. 2] fay = E (bi x co 1 ECG I=1 wherein nis the
nunber of polyol conponents, ai is a hydroxyl value, hi is the nunber of
functional groups, and ci is parts by weight of each polyol conponent
added. For exanple, if in the active hydrogen-containing conpound
used, there are first to nu' polyol conmponents, then the hydroxyl val ue of
the first polyol conponent denotes al, the nunmber of functional groups in

the first n un he first polyol

conponent g%%%}%lncjenot es%gkfgtghgﬁﬁl;ud%osx'y?b\%a}e%gmgggf h%arﬁ%af'uelggl yol conponent

- denot es andiidrecyundiers elichuast 2 ohalolgreoupsiiiisothenate, phléralolaenponent

denotes bn,,k and the anount of the nth pol yol c¢conponent added denotes cn.
ey

However , t$etSRETXATE Sal Yol ' RALPRRI YNt X PEPRISRA therein, and thus

C

It is assuegd thadh ekl 88fe Odi { dstJRBe,t NE 4NUADSKRC D)1 TdRElhanal groups
therein is assunmed t6 be 3. [0074] :

Whent hepol dasichameitspr pdlyrebie NPT e pelnpeeli et Hedpodified MDI(for _
thet ypeandgonpaundygn atl.cof thsactluenydi ogss: 4oL akolng, SmRuad,used Tn

i socyanat ezd er muaat edpr, spabyRer A SRotparlddegahatky| prpi&tiienut it is
preferable that when an isocyanate-term nated prepol yner is synthesized,

t he hi gh- iblicodvanakei ght Photyind slijse¢ypneter abtryyiviene amount of 80% by
el ght or qrred e aghive hyrodensqoniabnipg compaund,. and when the

. i socyanat e- SRAr e prepol r~1's cure ,yF e Tbhw ecular - wei ght pol yol
~and/ or thejiicwdanhatukasuyRiaghbtRel yadi digl ot viasadepr2f Brallnirenhgd anmount
of 80% by weight or nore in the active hydrogen-containjng conpound. Use of
the active&SFpares§ateBeidsArngnorpodAd SThAt AN Myl anfe disocgPdateconponent s

in the diff LS. pkef | e.fr.o e. i Joll s ng physi cal
property §¥§L? i%%ggggﬁgkg%d%ﬁv%{ yn%Fthgh%gsa t?%g(£o]§hfgt ane. [0075]

A rati o betiiseryanaispcyahatdi oriporesxiytl ardhaneadtiswcmycitegen- cont ai ni ng
- conpound i,n the invention can be altered in various mags according to
h

mol ecul ar AREPHRESPEREIESFY2RRER AR NERYSFRANS fHdpRrYF R D pBFJEMEYhane foam

and the |ijeeyskd QidgE Hp 9DtAIND NQINLULSE RaREE ORM o itk AR red pol i shing
characteristics, a ratio of the nunber of isocyanate groups in an

i socyanat d 00&3ponent relative to a total nunber of active hydrogen groups
(hdronyl arounss 1o QLauRS) L shaSet | 42 ik gaen g0t 3l gg compound
range of hoRp @n89ab6vd-d&sc Wiy e skuFhaktef chagsyanatitdeadps i s outside
the multifunctional (trifunctional or more) polyisocyanates. As

the multifunctional iso‘cyanate compounds, a series of

diiscocyanate adduct compounds are commercially available as

Desmodul-N (Bayer) and Duranate™ (Asahi Chemical Industry Co.,

Ltd.).

[0054]

Among the isocyanate components described above, aromatic
diisocyanates such as 4,4’-diphenylmethane diisocyanate are
preferably used, and particularly carbodiimide-modified MDI is
preferably used.

[0055]

As the high~molecular-weight polyol, a compound known in
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af orenenti oned range, there is a tendency that curing deficiency is caused,
required specific gravity and hardness are not obtained, and polishing
property is deteriorated. [0076] The i socyanat e-t erm nat ed

prepol yner is preferably a prepolyner having a nol ecul ar wei ght of about
800 to 10000 because of its excellent workability, physical properties
etc. Wien the prepolyner is solid at an ordinary tenperature, the
prepolynmer is nelted by preheating at a suitable tenperature prior to use.
[0077] A pol yuret hane resin can be produced by applying a nelting

met hod, a sol uijon, net hod or known | yneri,zatjon techni, whi ch

preferabletPﬁu%iﬁg?fi &OﬂEPHSg?a%%ﬁ?ﬁgEF%PFSHZBé%ﬂ%HBi H@%ﬁgrgggP? a '

wor Ki ng enympm@mn.an@héhﬁiéﬂisﬁalé%n@&a%?%@% Ao Byda0liven glibanesdgLsin i s
o

enabl ed by nmeans of either a prepol yner ne or a one shot nethod. [0078]
The ther noseanpliry pollyecbehapel fdsmrapresentas ovi plyrtiageknigenne

polishing |layer i r.oduced chanij.cal .foamn ho kncl uding a
nechanicaIe?ﬁ%ﬁrﬁi%f%%eﬁﬁgdf99?6€9£¥éne glyco&ér??c%%%} %upégyﬁgghanical
foam ng netbesksising ayspbipane/laseddspsfacanyenheepdisycarbopatyner of

pol yal kyl si | oxane and pol yether is preferable. As such the silicone-based
sur f act ant pobrphD2xgnrl i f58d (Y KAAGE bt Bredupls T B9 LIBHF €O PAYAGLSI | i cone

e b sui i ALY chmmisRn R Bonar o PG A oL B e BT ee, such

as a st abiiizgrenanchudbngtan milveaxiedans 1 y@a thdmwateapdlyal piopnenheda fill er,
an antistatic agent and others. [0081] Description w ll be given of

1
an exanpl ePHFF LAY YL PHoGaEPRG? & pUityur St Hdred 558 ‘i‘]accf%ﬁ?ﬁyer)
consti tuti pgsa A0} ir3 NG ohavenybeLav s A HEYRAL: Of: PR aGidpiRg such a.

dicarboxylic acid, polycarbonate polyols obtained by ester
exchangereactionofapolyhydroxyl compoundwitharyl carbonate,
and polymer polyols such as polyether polyol in which polymer
particlesaredispersed. Thesemaybeusedsinglyorasamixture
of two or more thereof. |
[0056]

In the first invention, a high-molecular-weight polyol
having 2 to 4 functional groups and a hydroxyl value of 20 to
100 mg KOH/g should be used in an amount ofIBO to 85% by weight .
based on the whole of the active hydrogen-containing compound.
The hydroxyl value of the high-molecular-weight polyol is
preferably 20 to 60 mg KOH/g, and the amount of the
high~molecular-weight polyol incorporated is preferably 35 to
80% by weight. '
[0057]

Among the high-molecular-weight polyols described above,
it is preferable to use a polymer polyol in which particles of
at least one polymer selected from the group consisting of
polystyrene, polyacrylonitrile and a styrene-acrylonitrile’

copolymer are dispersed. The amount of the polymer polyol
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pol yur et hane foam has the follow ng steps. [0082] (1) The first
conponent wherein a silicon-based surfactant is added to an

- i socyanate-term nated prepol yner produced by an i socyanate conponent with a
hi gh- nol ecul ar -wei ght polyol or the like is nmechanically stirred in the
presence of an unreactive gas, to disperse the unreactive gas as fine cells
thereby formng a cell dispersion . Then, the second conponent contai ning
active hydrogen-contai ni ng conpounds such as | ow nol ecul ar-wei ght pol yol s
and | ow nol ecul ar - wei ght pol yam nes are added to, and m xed with, the cell
di sper si on; [ Le . I at : LLi cessary,
a catal ystll{ifgo gﬁ%ﬁeﬁé% fg‘ﬁ%{e%@x%%g‘g %Oéc%?an%§/gg\gpg%g%&ﬁ%§e% %gfgecond
conponent .50 G@83]00% by weidR) Wasdd iworhbaskdlsusf adicant i s added to the
first conponent containing an isocyanate conponent (or_an

i socyanat Y BYHOIECEABF epot §re Ot/ or T TG OLoMPENBR YN ai ni ng
active hy aeanipL L BY1ALD 1 BG4S HONPORE 0 B wk@ghpi ch the
silicon-based surtactant “is a i's mechanically stirred 1n t%e presence
of an unreatd weefasably Ui tsper&Ge yhereughtacti ve gas as fine cells thereby
formng a cell _dispersion. Then, the remaining conponent is addedto,

andr ni xed Wotf’r?,] the cell dispersion to prepare a cell dispersed urethane
conposition. [0@84)y the high-mdlePublkiGOlyiassdysus bagtanbed spadded to at

| east either of the first conmponent containing an isocyanate conponent (or
an i socyaratrelyesirenapelypt epolppaferpbéy vhed seddued agonpbnehtthsont ai ni ng
active hydraqgen;cont ai ni.ng conpounds, . and the first. and.second nponent s
are necharﬂog'gfelsflegtqo Y&d ?%C?’%?éoﬁr}eeéjeh%gre%ﬁﬁlﬁi%ﬁjr%%ct i"\?DeY §Sé?ﬁ€b di sperse
t he unreagidréepgase@soly N® €6l 632 thiekebyhPrepaid e 8heekhold spetsed

ur et hane conposition. [0085] Alternatively, the cell dispersed

ur et hane EGHPISI hydrogrly B ficpacegonpoundgechani cal frothi ng met hod. The
mechani cal Ofor;:J hing method is a method wherein starting conmponents are
introduceo[ in a m xing chanber, while an unreactive gas is m xed therein,
and t he m xt ur erhshd xedond detvesitibhi, g Mighhmal et ks rsweigtas paby&hks m xer
t her eby di spersi ng}ﬂthe unreactive gas in a fine-cell state in the starting

m xture. TRE¥IREcHIN dafurebididy SRWSI2Nd & HyrersyapralietHod bkRause a
density of, Hhg, t n easi.Ly j 1 SOM ing the
amount of 12?1) ﬁ%rp%%%t ?gg’gg%ggg?tﬁ%?%‘. n?h%nhg‘g%?ﬁt{?%ﬁ?alt%elgffJiDgiéency of
product i oprieSehalyhy Bdcaosle d hg ¥aH Acur eVheam ¢ hkedayahaxy hgaloadd yespheri cal

fine cells, can be continuously forned. [0086 , The .unreacti ve gas
Used for FHERAI KB/ BUbBRe i L SRt S St SoF P LR h e

speci fi callky 848EQ987, tAXY 98k 1GAHDOBNEE Od B8R 988ucad) anf 18aFheych as
hel i um and argon, and a m xed gas thereof, and the air dried to renove

wat er i s mbsthydedxylaphéuenis aspeserofhandbl [OO®H/ 9, the deageg afirring

devi ce for _dispersin n_unreactiv as in a fine-cell. stat a known
Stirring GPEBL aRH DS LS i TRGE BArIBH BPCPRRT ot PORT RS Sheci 1 c
exanmpl es bachudet RakOMMEENitZ8Ids dcdbsSpLyefic A tien- screw pl anetary m xer,
a mechanical froth foam ng machine etc. The shape of a stirring blade of
the stirrpaghdeoieeularmalgidr peEvdhibysadmdn ag, 2 tao WRTEHEeEAPYDe

10110 S48 5, 0S40 Y SR AR LT, HPeocal B Folof B0 (e
on the whole of the active hydrogen-containing compound.
[0060] '
To produce the polyurethane foam layer having an
interconnected cell structure in the third invention, a polymer
polyol is preferably used, and particularly a polymer polyol

in which polymer particles comprising acrylonitrile and/or a

styrene-acrylonitrile copolymer are dispersed is preferably

21



of revolutions of the stirring blade is preferably 500 to 2000 rpm nore
preferably 800 to 1500 rpm The stirring tine is suitably regul ated
dependi ng on the intended density. [0088] | na preferabl e node,
different stirring devices are used for preparing a cell dispersion in the
foam ng process and for stirring the first and the second conponents to m x
them respectively. Stirring in the mxing step may not be stirring for
formng cells, and a stirring device not generating large cells is
preferably used in the m xing step. Such a stirring device is preferably a

| anet arym xer ._The sane stirr devi ce be used in_.the _foamng step of
Brepariné %é%%rlTH?§88?¥W%ﬁpéiﬁéfgsFﬁékﬁ%QgﬁéngpéB°8P£ﬁFfFﬁéefﬁghygspecfive
conponent sz anRd 19bkr b NEe i thoRBSpseELr 8512 Joevel 6bd Ay Ratignef 1hhe

stirring bl ade are preferably regul ated according to necessary. [0089]

In the firghe afivleepohtmenventyohgisache Bt | higisperlsedlareveb®t conposition
prepared by the nethod.described above . s.applied.onfo.a b rial

| ayer, anoal?JrVeo cé?rllgﬁf%lﬁlegr gié% pl?ﬂé(fnﬁgrPeOlé’(?l ojg? tcfgﬁa%%e%l}?e%%?ggﬁ}é?na

pol yur et hage soasndsay Bk wPyhishimdgel syefdrab1etdlto dostibe wasmtmheri al

| ayer. [0090] _ In the third invention, on one hand, the cell

di sper sed tretasaddec P63y R PP Hrapdngd cHrPRRd neBodSéegckrded above is
applied ont.o.,a rel S : i i ed on the
col1 ' ai spor QUi TEERLE 08k BOFy A PATRTRLET g BV EAy | S EEATERT” ©

ur et hane compesisiilgnbrskenres addile ifogmt hhcknesscormearadel griiformwith a
pressing neans to form a pol yurethane foam | ayer (polishing |ayer). [0091]
The base rtY i dFSrayer is not particularly limted, and exanpies include a
pl astic fiﬂdﬁéith as nylon, pol ypropyl ene, polyethylene, polyester and

pol yvi nyl chl oride, a nonwoven fabric such as a pol yester nonwoven fabric,
a nyl on nonwoveAmbapr tite anihlramadecyplac-nehgovepofwlirs,ca a nonwoven fabric

i ted with in, | yest fabric j ted
W th por ydretma e SRl Bhr et oty A SR AT ha et PharPand
pol yet hyl eng f@arbuyybberslddedhegl ssdch e Bybadignerdiukbesandi-gopt ene

rubber, andphotosensitive resin. Among these materials, a plastic filmsuch
as nyl.on, puiiepeopyl héo poInyeERE/ ene, Whsal fhstlerdraxylpveive M LeBFori de and
a polynmer resin fo uch.as_pol yur et hane, f oam and L yet.h am are

preferablﬁjﬁgﬁg?m %§§ZHY2¥§% %P%%%g?q5¥“%?%?ﬁ%qé%%?ggﬁ%ﬁyégggﬁgggensitive

adhesi ve t@apecfacps assihatsenssbi Ve ndbagkveo Iay eedoBeoneartsildewhenst uck to
a platen), be used as the.base nateri al Iayer./[0092] The base

nat eri al |ragi4yﬁ¥@w glyends Trardeasshay U0 1o K/ ghRe d9%HPR REt of the
pol yur et haélf%sfs%mékﬁ e fhah@u PPt NG H%hsclr}ia&gtﬂéd- The
(0] as ? a (0] ﬁ t

t hi ckness the materi-a yer r the thickness o e base materi al
in the casmaadf tandsubbebsideditape and a singl e-si dedpressure-sensitive
adhesi ve tﬁgﬁ% is not particularly limted, but is preferably 20 to 1000
pm nore pr ﬂably 50 to 800 pmfromthe viewpoint of strength and

flexibility. [0833hgAnERl&IH-Morle@h16oLpbight BB1L61 £a8ECEEEY 2B vEaOL

particularly limted, and can include the same resin and paper
a high-molecular-weight polyol having 2 to 4 functional groups
and a hydroxyl value of 20 toc 100 mg KOH/g is preferably used
in the fourth invention. The hydroxyl value is more preferably
25 to 60 mg KOH/g. By using the high-molecular-weight polyel,
objective interconnected cells can be stably formed, and the
mechanical characteristics of the polishing layer are improved.
When the number of functional groups is 5 or more, the degree

of crosslinking of the thermosetting polyurethane foam becomes

so high that the foam becomes too brittle and the surface of
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as in the base material |ayer described above. The rel ease sheet is

- preferably a sheet of |ess dinensional change upon heati ng.

Thesur f aceof t her el easesheet mayhavebeensubj ect edt orel ease treatnment. [0094]
In the fourth invention, the cell dispersed urethane conposition prepared
by the nethod descri bed above is applied onto a sheet A having a nitrogen
gas perneability rate of 1x10-7 [cnB/cnRscnHg] or |ess. The nitrogen gas
perneability rate of the sheet Ais preferably 1x10-8 [cnB/cnR.scnHg] or

| ess. [0095] A material for formng the sheet A includes, for

e, ; Late, .. . Th
choet A manHESTAIEE L BTREhERLE oI YRLARIETE h PR KRUBNINS: hee o
a base matwliugl isheess conpr 29 ng kdie/ @baie mabentabf 4 GR¥G] segment The

t hi ckness of the sheet A (or the thickness of the base material sheet in

the case ot FhaRmtBlsgtdede hpejeducatheopahat AWAPLYLFY nfSRtF thube| s
pref er abl &e%u%é,%%é Wi g{?% %ﬁ&fﬁ&a%xu&)-ﬂég&@m@?z +HAf hem ﬁ%ﬁl ty of

vi ewpoi nt of strengt flexi ity, suppression of the pernea
a gas i nclkoded,i hheéhéepoiy urfetchaselfiokimbayerthd G0®trosettingThe sheet A

may be a rel ease _sheet_subjected to release treatnment. The sheet A may be
used as aF§G§BGPFﬁ?5§e$°%WtQﬁﬁﬂmeFe§8a ed fF%?tdﬁﬁﬁﬁgFWbReSPmFﬁetoo

pol yur et hgpe tkoamALyee §PoFd Shioh0a leaiiail 094 pbr iBhded Okasppyying .
the cell dispersed urethane conposition onto a base naterial |ayer, a

rel ease slsesbtcbedsheet
[0063]

Apolymer polyol is also preferablyused, and particularly
a polymer polyol in which polymer particles comprising
acrylonitrile and/or a styrene-acrylconitrile copolymer are
dispersed is preferably used. This polymer polyol is contained
in an amount of preferably 20 to 100% by weight, more preferably
30 to 60% by weight in the whole of the high-molecular-weight
polyols used.

[0064]

These specific high-molecular-weight polyols are
contained in an amount of 60 to 85% by weight, more preferably
70 to 80% by weight in the active hydrogen~containing compound.
By using the specific high-molecular-weight polyol in the
specified amount, cell films are easily broken and objective
interconnected cells are easily formed.

[0065]

A number-average molecular weight of the
high-molecular-weight polyol i1s not particularly limited, but
is preferably 1500 to 6000, from the viewpoint of the elastic
characteristics of the resulting polyurethane. When the
number-average molecular weight is less than 1500, the

polyurethane obtained therefromdoesnot have sufficient elastic
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A can nake use of coating nethods using, for exanple, roll coaters such
as a gravure coater,. kiss-roll coater and comma coater, die coaters such as
a slot coater and fountain coater, and a squeeze coater, a curtain coater
etc., and any nmet hods can be used insofar as a uniformcoating filmcan be
formed on a base material |ayer, a release sheet, or sheet A [0099]

Post curing by heating the pol yurethane foam forned by applying the cel

di spersed urethane conposition onto a base naterial |ayer, a rel ease sheet
or sheet A and then reacting the conposition until it does not flow has an

effect of inproving the physical_properti f _t.he..nol yur e foamand is
t hus extreﬁ%@?%ﬁ’%’% rtéﬁlsé.*\{%%ite% lﬁﬂﬁ%ﬁcs?%gﬁ r‘f‘e]D %ﬁq%?}gﬁwggfy at 40 to

70C for 10p8tscdBsyl 4rbanrs@idneaadocted sppelenabtlyarad isorigidpressures
in order to stabilize the shape of cells. [0100] .

| nt hepr oduk® i i EPBEG UF Bt aatte Pdal R nevheHes) yet5ape diptitngPasct

pol yur et hape .1, Su tertiar 1 Na- S IRy be used.
The type aﬁ% é§2ﬁ§&1%§ﬁdfhgﬂéa 513?2egdggﬁgéﬁgnggﬁggnﬁﬁégg¥néﬁ%%slderation
of flow timeléaulappldigati o8 ohdloem tase é0ader pal ydegtdranaf bbtaihedst ep of

m xi ng the respective conponents. [0101] Production of the

pol yur et haHRe ¥SEFATHEPCBBSB 89S ePTdut TReEeIRfteh as TSR m 3R BRASt At
respectiv DEALS tAEEe WELAAS Gy o iKY roGUeed i Y Qua-gAntiainer, - and
nechanica??@fgﬂ?rreJ% or Fn a conf?nuodé prodﬁction systéhkhereinthe
respecti ve[c®dppnents and an unreactive gas are continuously fed to a
stirring device _and chani cal stirred, and,the resultjng cell. di spersed
ur et hane conpos@?@@ﬁqg§‘ygﬁgeoL¥%f@f aﬁﬁWéF?Eﬁ Hé;%QF %%g?éFﬁigeprodyct.
[0102] = used ddydtherTRibROS HOfh HRNWRGLUCLEI R RV Bgspadoagcor di ng
tothe first to third inventions, it is necessary that the thickness of the
pol yur et hasteoYoamdisidgni ebhyigng eglhicatied lakteroRYL&H |98 YI9R / pol yur et hane
foamis forned on base.material, lL.ayer. A methogd i f.ormy regul ating

t he thi ckn{e’g R oqyﬂgnﬁo%ﬁ?%fhaffez fboar%nier?&f)ggeg’,gb% tﬁ%s%dﬁ%tl’l imted to, a

met hod of buffhngridag oyl ¥ s ehhedreedicamiviet heganediclsi teopangethod of
slicing it wwth a slicer, a nethod of pressing it with a pressing plate,
etc. In thelvegle f4be¥diahg=encsimethgnehe 3pBEYRY LT hatieardaredacpol i shing

| ayer not A ski yer_o wfage of the polyurethane foamis
obt ai ned, %ﬁgééy%%ﬁf §gggggf %ﬁ%ékﬁ#g%ﬁ%ﬁfgglﬁéhing | ayer having a skin |ayer
on the surfaceiof(2-hedpokystiedhanefaam,i $robéthybelp et i ons f or
pressing are not particularly limted, but the tquﬁrature is regul ated

pr ef er abl yI& s hot! r Po *5REF AR Y Han REREAGFRER“ 1 %rsi tion paint. [0103] -
On the ot h@étﬁgg&%ﬁ%ﬁcgehbh&%rﬁ@@hwéj‘i&l%ﬁd‘eqrg&wtb@r)m@hﬁ@@bgg by the

nmet hod descri above s applied onto a rel ease sheet, and a base materi al
| ayer is |amiaiateld emctrheecel | di spersed urethane conposition. Thereafter,

the cell dispersed urethane conpositi may be cured t.o .form.a_polyurethane
{oam whi | et hebn AT St R SO e VAP RGP 4 o (PeeL aRG Rbans. The
nmet hod i s @ pavdjicileahbYopssi el a6 smbhedahesausrl the thieknessecef the
polishing |ayer can be regul ated extrenely uniformy. [0104]

pressi ng rﬁ%ﬂmpHQﬁtHﬂﬁaygﬂh@uaeéﬁﬁﬂﬂﬁhﬁﬁ%h@@thﬁhéghIWO¥Qﬁ9%ﬂ§7§§§§h§heét, t he

cell | 9 SpefsesrSLens cateeslay o (eallud, abgte st M aiRTe LRVt and (he

not particgfi@ylehediamine, tolylenediamine, diphenylmethanediamine, :
diethylenetriamine and the like. Polyols to which alkylene
oxides such as ethylene oxide and propylene oxide are added to
the low-molecular-weight polyol or low-molecular-weight
polyamine described above may be used together with a

high-molecular-weight polyol described above. Still other

examples that canbeusedtogetherwiththehigh-molecular-weight
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limted, and for exanple, a nmethod of pressing it to a predeterm ned
thickness with a coater roll, a nip roll or the like. In considering the
fact that, after conpression, the size of cells in the foamis increased
about 1.2 to 2 tines, it is preferable in conpression to satisfy the
foll owi ng equation: (C earance of a coater or nip) - (thickness of the base
material |ayer and rel ease sheet ) = (50 to 85% of the thickness of the
pol yur et hane foam after curing) . For obtaining a polyurethane foam havi ng
a specific gravity of 0.2 to 0.5, the specific gravity of the

cel | - di sp%éﬁgolur %Baﬂﬁcfﬂﬁm%\'ﬁcb%ﬂﬁiﬁé§ RAIS LA QUG A ah @k, i S

pref er abl 4 to 1. 05] ter the thickness of the sandw ch
sheet is n&d&m:ﬂmemhyﬁ.hmml eymaetdiarmormarmpasnorlaaanedmsdnthé likedoes not

flow, foll med ost C The conditiqns.for re . are the sane as
descri bed GT@EFCUlar Weﬁ#hﬁ éﬁ?@}s’tHggﬁ ﬁ ]§ﬁégﬁlﬁhger t he

pol yur et hagsteljaeﬁmelsseﬁ@l 889k ukBatdlichCas Qs & mikithrbayetwbas heea forned
on the surface of the polyurethane foam As described above, when the

pol yur et hareerfesdfm i s fornmed by the nechani cal foam ng nethod, the
fluctuatiOﬂ%9{7cells in the polyurethane foamis lower in the | ower-surface
side than He upper-surface side. As described above, the |ower-surface

side of the pol yurgidhanest eam ol dnvén st asnenpehesbicdgpsunéiace, so the
fluctuation of cells in the p O|IShIn? surface is made | ower thus further

i nprovi ng & Revrappeanlaatweighibipolygl MY thavespsdsevaigerti 40P el eased,
th | t f.f d .
€ polyur& %@@f“ﬁqﬁ? tﬁF%P o‘%P' m%rl]gsgléEng wéf%ﬂ‘gg?Y§%1M}?e LDy %ayer

[ 0107] manu urin pad atcordi ng
to the fouwr Gnimweatiuent aoerm>e18m Sy mxa/t@drwﬁﬂhﬁe}mbagldsaﬁ .SpEhsed
ur et hane cog§95|t|on and then a sheet_ B_is | am nated_on the ceII-dlspersed

ur et hane CYIFFEXYLi GhtueThefoRnBrederalyl s gaPsky 13|58t%ﬁ8H66n'€6§%F Bn is
cured whi 'a%lhgevgba&klrgea%r-c%hswp%ralbg@f%b 98'§%réngvvﬁbﬁ/e Pi@S8l fgemeans to

form a pol yurethane foam [ ayer eet "B used shoul d have
antr ogemy@asxpérmtn liist Yes attthaof 408 Iy ROHC pBocri2s- emfmg]vadruel BSS,
preferabl 1x10- [gg&/cres ] or S fornln ter |sfy|ng

P ee oolats ehen! AR PEERRE op b s TsrebEany SEne. and

pol yet hyl aReeréBAn8bESY cB1i§ ﬁ@n@fsei@ggxq@c §@§§£cﬁndlg;s&@alml opal change
upon heating. The sheet B nmay be a doubl e-si ded tape having adhesive | ayers

on bot h sitdescobhen bayb mireer the shdeexwompdiusi hg gr@a@m@¢éanaﬂ§30a| The

sheet B mma rel ease sheet subj ect ed t rel ease a sheet B
may be usgé'§§Hggsuppofiaﬁé§§rvﬁ¥? out %% easeta??e%ééfo n%@%éﬁ of the

pol yur et hageekaamdsayase é£91 158t Pgc dByesn the EQLBAte. Partichhertfhj ckness of
the sheet B (or the thickness of the base material sheet in the case of a

doubl e- si dégthapenei glyral pdriicddvacny PLHRFPEET butd atgrerépably 0. 025 to

0.3 mm [ 0.05 to 0.2 ramfromthe viewoint of strength,
flexibili r?feggﬁf%a€%%55|on of the perneation of a gas included in the
pol yur et hgneeBpam | ayer .

To form the polyurethane foam {(the foam layer) having an
interconnected cell structure, the low-molecular-weight polyol,
the low-molecular-weight polyamine and the alcohol amine are
contained in the total amount of preferably 2 to 15 wt3, more
preferably 5 to 10 wt%, in the active hydrogen-containing
compound. By using the low-molecular-weight polyol etc. in
specified amounts, cell films are easily broken to easily form
an interconnected cell structure and further the mechanical

characteristics of the polyurethane foam are improved.
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[0110] A pressing nmeans for pressing a sandw ch sheet nmade of the
sheet A the cell dispersed urethane conposition (cell dispersed urethane

| ayer) and the sheet B to nmke the thickness of the sandwi ch sheet uniform
is not particularly limted, and for exanple, a nmethod of pressing it to a
predeterm ned thickness with a coater roll, a nip roll or the like. In ,
considering the fact that, after conpression, the size of cells in the foam
is increased about 1.2 to 2 tinmes, it is preferable in conpression to
satisfy the followi ng equation: (C earance of a coater or nip) - (thickness
of the sheetoq%ggnd sheet B) = (50 to 85% of the thickness of the

pol yur et han oam after curing). For obtaining a polyurethane foam | ayer
havi ng a specifi QngtB¥idacdifd Oniehbibh, 4t tBenspeaidrycghaty idogefththe

cel | -di spersedur et hane conposition before passing through a roll is

pr ef er abl ywotpAhechhghiplegular-weight pold vohe & APYRkRRSRCYRLTHELIg AW ch
sheet is Qb o} e 1S 4 tddqi4d j¢0es not
flow, fo|F§§§§EE$38%§F %E%%@5§¥ﬁ£a%%%g ?% orﬁ%g'%o yu%g Eé%%hkiggrlayer
Post curi ngohass dl36f hgckOiyg iampl/ovi aglévhenqileesileat-webgntagiodviagiines of t he
pol yuret hane foam and is thus extrenely gégferabLe. Post curi i

i s
conduct ed PRERG oty &t TBBCEPHICHGFPE02RT AR S8ingn g2 B?]diﬁzt‘l(@% bPef er abl y

at nornal PEESs REHYG S Rk 28 dhemshare ©h €8l3¢ ph0ldZdnt based I N the
fourth invention, it is preferable that the cell-dispersed urethane

conposi ti omn ithecwhede iof rohlet apt v hygesgen-containing compound. The

whi | et het hi cknesst eof i skept uni f or mwi.t hapr essi ngneans. .The curing step
conpri ses %W°W§é§gh§%fn&PV 85#?% %ﬁuY%ﬁg? nggiyogu?? ARG it is

pr ef er abl e1 & hafo e 1BR-RE Yh € Wd IRGmE Beddded i i flep@Bera vbelof bg0 to 50C
for a curing tine of 5 to 60 mnutes, and the secondary curing is at a

curing terpekditure of 60 to 80C for a curing tinme of 30 minutes or nore.
After pri abcnwing, the conposition is heated as it is and then

subj ected to sécondary curing, or after primary curing, the

conposi ti oni scoahedonaenol eonl £rpesiathtr @angbhensubhecited nhabsecofdar y
curing. [01131 Thereafter, the sheet (rel ease sheet) above andYor

bel ow t he PEIShic@eHaAEorBEMIGYde PROTVR| Redeky) Nathpsingdriesy RN | ayer
has been f on f r. ; rel ease sheet is
IR0 IR LRI, | RRRLE, bl el

rel eased, oam’ ayer or sliced to renobve the
skin | ayerl, ehedaeecshdels ArbathBdramineedpastibeysupgporlt, | ayer, the

pol yur et hane foam. | ayer maybe divided into two h Ives,gﬁge eby the polishing
Shett hav e 1A O ar et e <PBRNTISEP AL S BEPP SAF n g 447} oo THESuppor t
| ayer can p@,prp@dgfesdyamcﬁwﬂé ¢8b8eof 01ikse may bali@R4t itoolaruegt hane
foam |l ayer is forned by the nmechanical foam ng nethod as descri bed above,

the fluct uatiigrtuwge ol kyoi artherpdihanestthaneafoarmlaayer is lower in the
Iomer-surfaceeakdgo h%n ig thg q@gﬁ;;zﬂyfac% side. Therefore, when the
| ower - sur f 2 e OGP PRE" Bot § i e Hare FoXftayer formed is used as a
pol i shing gagfiace, the fluctuation of cells in the polishing surface is
| ower thereby further inproving the renoval rate stability. '
The low-molecular-weight polyamine having the above
number of functional groups and the above amine value includes,.
for example, ethylene diamine, tolylene diamine,
diphenylmethanediamine, andalkyleneoxide (EC, POetc.) adducts
thereof. These may be used alone or as a mixture of two or more
thereof. Particularly, an EO adduct of ethylene diamine is
preferably used.
[0072]

In the case where a polyurethane foam is produced by means

26



[ 0115] The thickness of the polyurethane foamis not particularly
limted, but is preferably 0.2 to 3 nm nore preferably 0.5 to 2 mm [01161
The pol yur et hane foam produced by the method descri bed above has nainly an
i nterconnected cell structure, and the interconnected cell rate thereof is

50% or nore, preferably 60% or nore. [0117] The pol yur et hane foam
has a roughly spherical interconnected cell with a circular pore fornmed in
the surface of the cell. The interconnected cells are not those fornmed by
cl ashing. [0118] In the first, second, and fourth inventions, the

aver age ce| I t ] C - da:ﬁ@é I Bt I ; foamis
20 to 300%l£|mad%€é§oelﬁéﬁqrymégﬁ§%' %%ﬁgéhﬁ e rlacgeellr éSe@ﬁ?(g%en{gpg%?&(rﬁ cul ar
pores in thprepsolwsas. oh ciedirs dxteptef et saliny 01§ Kenawmpleess, haoirey
.preferably 50 Kmor |ess., Wen the average cell dianete eviates fromthis
range, thétrkprvarvPatetite NYELesn STPUaE: aBT IS5 §Sr%%|3 gd?g{'[bvﬁg]

In the thirg,| bRB i i e« , When i3 i diesc by sh t he

pol yur et h?@r?@éﬁ]@frg;ﬁ/gruﬁjlo d‘?g%ﬁ%%%%? ngglg di vi ded |B,In t he thi c%ess

di r ect i onamiho gywapt, ex shaok gesipgifit)eand therlsitkd.i neéoncrsfecenamplae and a
third line_in the djrection of .from.the <|§)0Iis,hin surface to the base

material PiyERe tRtRHERIESFaltRE Bt RO WAMARE S8FF 8Faneters in the

first to Yhigf dplinefed i3 d@n3Bogm 1 1M eafigrably 35 to 100 Km and
particularly preferably 40 to 80 gm Wen the average cell dianeter

devi at es Ry 6ntihtlklermge;phany leaggvaininat e and durabilitytend tobe reduced.
By virtue of,the i aonnected.cel |l structure, the polyurethane foam | ayer
ﬁrogéfﬁ; JLZJ](Cﬂne) !

| er
has sui taéré'V@?té}Py o1 |Jﬁsg( F’rf?ﬂ Preferably, the cell
di anet er di stkiHuhd @ty (omd)menacebludhadeigirddyl ni mum cel | dianeter) in the
first line is the snall est
3,5-bis (methylthio) -2, 6~-toluenediamine,
3,5-diethyltoluene-2, 4~diamine,
3,5-diethyltoluene~2, 6-diamine, trimethylene
glycol-di-p-aminobenzoate, polytetramethylene
oxide-di-p-aminobenzoate,
4,4’ -diamino-3,3’,5,5" ~tetraethyldiphenylmethane,
4,4’ -diamino-3, 3’ -diisopropyl-5.57 -dimethyldiphenylmethane,
4,4’ -diamino-3,3’,5,5’ -tetraisopropyldiphenylmethane,
1,2-bis(2~aminophenylthio)ethane,
4,4’ -diamino-3, 3’ -diethyl-5.5’ -dimethyldiphenylmethane,
N,N’-di~sec-butyl-4,4’-diaminophenylmethane,
3,3’ -diethyl-4, 4’ -diaminodiphenylmethane, m-xylylenediamine,
N,N’ -di-sec-butyl-p-phenylenediamine, m~phenylenediamine and
p-xylylenediamine; low-molecular-weight polycl component; and
a low-molecular-weight polyamine component. The chain
extenders described above may be used either alone or in mixture
of two kinds or more.
[0073]

In the first and fourth inventions, the average hydroxyl

value (OHVav) of the active hydrogen-containing compound used
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and the cell dianmeter distribution in the third line is the largest. That
is, the distribution of cell dianeters in the polyurethane foam | ayer is
preferably increased in the direction of fromthe polishing surface to the.
base material |ayer. The distribution of cell dianeters in the first line
is preferably 3.5 or less, nore preferably 3 or less. The distribution of
cell dianeters in the second line is usually 4 to 6, and the distribution
of cell diameters in the third line is usually 7 or nore. [0121]

The specific gravity of the pol yurethane foamis preferably 0.2 to O 6,
nore preferabl .3.to Q.5 . Wen the specifl ravity is less than 0.2, the
Col | Tate BECBRBECTRPY git ERS CORFALYT T CoIaB End tRoHRHe) or at ed. ithen
the specific gravidy-ighxgheal epoyPam Qduvdie (8EaSSbkadensidfaeh the
material should be lowered to attain a certain nodulus of elasticity. In
this case, pernmaHerihedaboveaidmtiiliten@EVay #rd ifeor dagedaaadiwidregbelity tends
to be deterijorated., [0122 The _har,dpness_of the yur-et h foam as
deterninedf5§c§§99§ﬂ< Foapﬁéraﬁ%égﬂﬁéﬁgF?di%C%ﬁ€§%§9agfy9§% #éﬁaﬂy%gggrees,
more prefeeghhyidd: to 70 degrees, evernore preferably 15 to 35 degrees.
When the Asker C hardness is |ess than 10 degrees, the durability of the
pol i shing [ag§ertien rldduced, and the planarity of an object of polishing
after polishing tends to pe deteriorated. Wien the hardness is greater than
80 degreescmg@vgqg(ggngﬂ and, the surface of a material polished is easily
scratched. [0123]= # shape of the polishing pad of the present
invention is not, particularly limted, and nmay be a lengthy formwth a

|l ength of ABBARTHPY $110 mor a round formwith a dianmeter of about 50 to
150 cm [0124] , Apolishing layer is preferablyprovidedwith a
depressionﬁ@nd§§awfam[ jon structure for holding and renewing a slurry.
Though in a case where=it he polishing layer is formed with a fine foam nmany
openi ngs are on, a pplishing surface thereof which works so.as, to hold the
Py a et nore L BRERt RO L VP L CRimE Rar b= prt SFaply BPa¥Ided on
the surfaceapiet e poldmhintgnskder th@Qbnbn @Féles t andChi eve papEe of

hol dabi lity and renewal of the slurry or in order to prevent induction of
dechuck erpoprveisdakdgeash pohwdlkrcaraierteadéeiin pol i shing efficiency. The
shape of the depressjon.and profrusion str e | parti Ly .
limted insofar %2(1% es}iaﬁnrprlf’cléEﬁlrbeh?g a%‘ﬁ%éyg%%g%%néeo\%g%%%én% éé’)?%%ﬁgs i ncl ude
X (stripe)uggdoyrsre habtiiced @ aBVESLyEoBcepdtdr i tied e tabapeogiaoves,

t hr ough- hol es, non-t hrough-hol es, polygonal prism cylinder, spiral

grooves, e¥RBift Gictlye JovEs PPANPAI CQRIRSARES, daRtes edmbER&t PEWGT Ofhese
ves. T . j ; ;W ; ' t
grooves ﬁgngl%%% é’féﬁ;%eﬁ_?rﬁ%\/?l}f\ég?%ilyg%%}\&%ohghﬁmeest §1, ahg no

parti cul ar mted el and are eterm ned to form grooves.
These depr€lssiagpuanpraer fiston psl ot t e carea tgaddsdidey ot kesel havi, ng -
- regularity, byt the groove pitch, groove w dth, groqove degth et can al so

be changed Bt NWEERZ¥ErTaGUR PéGHBR T 0 BAERELr SYERTSH SRECF ﬁéﬁb1%8? slurry

desirabl e. n )5 functional groups in the n™ polyol component denotes
bn, and the amount of the n®® polyol component added denotes
cn. However, the polymer polyol has polymerparticles dispersed
therein, and thus it is assumed that regardless of its type,
the number of functional groups therein is assumed to be 3.
[0074]
When thepolyurethane isproducedby the prepolymermethod,
the type and compounding ratio of the active hydrogen-containing
compound used in the synthesis and curing of an

isocyanate-terminated prepolymer are not particularly limited,
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The nethod of form ng the depression and protrusion

structurei snotparticularlylimted, andf orexanpl e, formati on by nechani cal
cutting with a jig such as a bite of predeternm ned size, formation by
casting and curing resin in a nold having a specific surface shape,
formation by pressing resin with a pressing plate having .a specific
surface shape, formation by photolithography, formation by a printing
nmeans, and formation by a laser light using a CO2 gas | aser or the like.
[0126] The polishing pads of the first to third inventions may be

those haviyg. a.cyshtonzshestc AUAC AR 3,008, 8 d Ol tdiabaseqmat er i al

| ayer. [O1 e polishing pad o urth invention may be that
havi ng a custpddimeheet sphtlaehiettd,othadighdaodéctherpadighh poglyaygs or to
one side of the support |ayer. cushi on sheet?%cushion

0128 . The
Iayer)_codﬁ%ﬁ%&?@§eF6Pl%hﬂ?éﬁié&PEPFLEfcﬁOTI?? ﬁSFFEFi%ﬁlyﬁVéﬁ? € cushion
| ayer is r 'V%Qﬂgﬁ9%géﬁ$éé%%%gﬁl%§“3$mﬁbﬂﬁéf'éﬂdaﬁwéd“ﬂhkpr”‘ty which are in

a tradeoff relationship in anarity refers to flatness of a pattern
regi on uparsqEoiansiienge amimbi et tpreEpqdgimeshiiagehesd ngefé ne unevenness

generated upon pattern formation, and iformty refers to the . unjformty

of the whol G LR1OBT SETLET RIS RS P aher | 19 T ISrBHavetchy E he

charact eriggdiiyesiob ihe;d E_@fefegawyeirn awhbheuridroBokt yy ivkeiighpr e¥ed by the
characteristics of the cushion Iayer. The cushion |ayer used in the

pol i shi ng meang 6h the artdsEnhydneeani-epntalipimef coapbyndeof thse hafhehe
pol i shing | ayer. 129] ._.The mat er] al I e i | ayer is
not parti5ﬁﬁéWFyh£§%ﬁQ%ﬁtc%ﬂ%?ﬁ@%&ﬁpf%@p%ﬁﬂiﬁﬁ%gégbgﬁggﬁﬂ?g@#ﬁggggtnonmoven
fabric sucdrponanps! yesties diormreen sabbks, i8 piyd Deradvaven thbric or an
acrylic nonwoven fabric, a nonwoven fabric inpre%nated with resin such as a
pol yest er Viemroveh JabPECOR ey REOSREY P iRt ARSIy AEEtY esi n f oam

o PR SR G ke, e LA WD TS Sty
[0075]

A ratio between an isocyanate component and an active
hydrbgen—containing compound in the invention can be altered
in various ways according to molecular weights thereof, desired
physical properties of polyurethane foamand the 1ike. Inorder
to obtain polyurethane foam with desired polishing
characteristics, a ratio of the number of isocyanate groups in
an isocyanate component relative to a total number of active
hydrogen groups (hydroxyl groups + amino groups) in an active
hydrogen-containing compound is preferably in the range of from
0.80 to 1.20 and more preferably in the range of from 0.99 to
1.15. When the number of isocyanate groups 1is outside the
aforementioned range, there is a tendency that curing deficiency
is caused, required specific gravity and hardness are not
obtained, and polishing property is deteriorated.

[0076]
The isocyanate-terminated prepolymer is preferably a

- prepolymer havingamolecularweight of about 800 to 10000 because
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Means for adhering the cushion | ayer include: for exanple, a nmethod in
whi ch a doubl e sided tape is sandw ched between the base material |ayer and

t he cushion layer, followed by pressing. [0131] A pol i shing pad of
the invention may be provided with a double sided tape on the surface of
the pad adhered to a platen. [0132] A sem conductor device is

fabricated after operation in a step of polishing a surface of a

sem conductor wafer with a polishing pad. The term a sem conductor wafer,
generally nmeans a silicon wafer on which a wiring netal and an oxide | ayer
are stacked_. No specific |im.ftatiqn is_Jjnpos on_a_polishing pethod of a
seniconduc?%fh%hfgfegﬁe%Fp%ﬁﬁ% |tht§pp%bggﬂ§§péﬁ8pﬁﬁgﬁé?n%ﬁfi sﬁgg?forned
with a pol isdigwernpaeat s eguidped,arfsr3hawlyi fefpdathrep thea polishing
platen 2 supporting a polishing pad 1, a polishing head 5 holding a

seni conduckerPlamear 4s melbirkibygbrahert g fafr 2apBLyRnke &SORPIFBERTPr essur e
agai nst t r%ﬂfQﬂ>%@% a supply nechani sm of a polishing agent 3. The

pol i shi ng ad" 1 is nounted on the polishing platen 2 by adhering the pad-to
the platenfadtty a doubl e sided tape. The polishing platen 2 and the
polishing head 5 are di sposed so that the polishing pad 1 and_the

seni conduct or WAFRRLHISHIBHLI LSS 16y CHePE BRP IREM VPRI Hid192 mgLEiBgch ot her
and provi i h.r .V, : chani sm
R D L i L e R L A
on t he polashigwghhelagrbfsraele Dura mglpihg skihgd, tthessdarzoigubedngwaf er 4
is polished by bein ressed agai nst the polishing pad 1 ile the

pol i shi ng PHEERC 2 %ﬁg't%ﬁowq%ﬁwwt§r}§@? gfg?ed Mﬁﬁ\gﬁgﬁcg}lﬁ?ry is
fed. No spechbbeyhiaifiald 981 1RlAc8d Qb yanddridV: £ 81 Endf & Q@F&%E% a
polishing | oad, a polishing platen rotation nunber and a watfer rotation
nunber, wmsthat empropeel sheljusithedl. [ 0133] Protrusi ons and

scrat ches ggy;qe surface of the sem conductor wafer 4 are thereby renoved
and polish § atly. Thereafter, a sem conductor device is produced
therefrom t hr ougihedigd igh s NdigNgo 1 Paedkagineg £6h& .asThe SRIGcaardugbor device
is used in an arithmetic gfocessor,.a menory etc. Lenses, or glass

subst r at esEFringakle @edkshingad aykrsol Herednsee bed rechandtapbPRBAREg in the
same nmann [ abov l.e 4 Description will be
gi ven of t‘%§§ﬁ€3§ F%ﬁsg??Hgégﬁﬁgﬁgg%lmszgﬁ%ﬂi T%ﬁéh>ron isnot limted to
descriptiofpd7®it he exanpl es. [0135] [ Measurenent and Eval uation Met hods]

(Measurenment of Nitrogen Gas Perneability Rate) The nitrogen gas
perneabi | ity raFe@rferglery s & maghagicehel SHebtd REENPEaSERE According to

ASTMD'143slﬁ'li%Q>‘?1%i—%lﬁt9@!ilé(urztfg@cal@:r TRA E.E_Var@é}f?ol segsured in the

fol |l ow ng manner. e sheet was cut In a size o cn to prepare a
sanpl e. ThelsahMyd swhsxhed dabktweerethepl dsepraferaiglea 1Bs caudl) Yas

erneation area, and different pre res. wer ji.ven to bot i d of the
oo ok ner B s e et Pie BT i HRG BB O R st B cul e
fromthe siong BbwacShangeskNi e (. UNELQl) A BHLBOgRI GaT ReEBLed Wi th

time at 25C wever, when the sanple is a resin, the difference in
pressure VEsldpchnEdPaltdndehherrnchexebpplbiqdkag a suitable compound:
{00801

Various additives may be mixed; such as a stabilizerx
including an antioxidant, a lubricant, a pigment, a filler, an
antistatic agent and others.

{0081]

Description will be given of.an example of a method of

producing a polyurethane foam (a foam layer) constituting a

polishing layer below. A method of manufacturing such a :
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paper, the difference in pressure was 0.3 Ma. [0136) (Measurenent of
Average Cell D aneter) The prepared pol yuret hane foam was sliced
with a mcrotonme cutter into nmeasurenent sanples each with the thinnest
possi bl e thickness of 1 runor |ess. A surface of a sanple was photographed
Wi th a scanning el ectron m croscope (S-3500N, Hitachi Science Systens Co.,
Ltd.) at a magnification of x 200. An effective circular dianeter of each
of all cells in an arbitrary area was neasured with an i nage anal yzi ng soft
(manufactured by MTANI Corp. with a trade name WN ROOF) and an average

cell di anetgf.was e r t. f@\‘?‘_ﬁ{%;g |l ues. In the case of an
oval spherg-gs%ape%ﬁ%%{#&h ga%e?ﬁéd?cg%mter s S %p’)ressed as the dianeter of

a circul ar [6@82] equi valent in area to the oval sphere-shaped cell. [0137)
(Measurenent of the Average Cell Dianeter in the Third Invention) A
section of the pHepEredpot GOrRYMIH AR aFéH1GRR RARSSH Fagtass. f ol d
magni fi cat i gn, dMth: SEM g&gﬁggw Hitaghl i{_@ﬁgé:p%l IR, { ). Three
|l i nes by which tehe pol yur et aneef oaem I aye‘rgégl a be?rﬁégi Vi égg:eidn %él

t hi ckness dseevdnare componprar ¥Ers avEh -thodecudar +hel gt poedl bradpe. The

| ength of the I,ine, ich jn an,arbitrary 2mi i ne segnent thereqof, had
| ntor sect et 5¢ Al FeRASRTERLLY Sd1arac 1o sePASESUST OF GALHEATLYS. The

average vahae, ’@@%li@%’é%%@it@l}%%rfr%rac@:@&g s £heideldenes ,th%@@bgr%r%i%l\gler age

val ues thus obtai ned were further averaged to give the average ce

di amet er. §0¢38Fieneasipeneiten) thel de@rahesnpoBingtgdnyatindny aAtev8 | i nes by
whi ch the pol vuret hane f.oam | ayer formed , had,been divided in the

t hi ckness " Tecti o I 1to qu%r?er%o%rse d‘lecgli Sﬁatl% ) ?Cr%]t e’ & second
l'ine and apdMjdits khaeldw-ridiecdileecte0ghofpdiveminke Nl bahkadcsushace to the
base material layer. The maxi num cell|l dianmeter and m ni numcell dianmeter in
each |ine Weied ndddur éhcantilt Helrarsigiraket erearserd walloiispesser | ine was

ca ol o o, AR S D8 {1 909 SIUAY | O okl AIEL Pt DUt O
| nt er connexntadd aGeldarBaheplack may be added to the second component.
[0083]

{2) A silicon-based surfactant is added to the first
component containing an isocyanate component (or an
isocyanate-terminated prepolymer) and/or the second component
containing active hydrogen-containing compounds, and the
component (s) to which the silicon-based surfactant is added is
mechanically stirred in the presence of an unreactive gas, to
disperse the unreactive gas as fine cells thereby formiﬁg acell
dispersion. Then, theremainingcomponent isaddedto, andmixed
with, the cell dispersion to prepare a cell dispersed urethane
composition.

[0084]

(3) Asilicon-based surfactant is added to at least either
of the first coﬁponent containing an isocyanate component (orxr
an isocyanate-terminated prepolymer) or the second component
containing active hydrogen-containing compounds, and the first-

and second components are mechanically stirred in the presence
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The interconnected cell rate was neasured according to the nethod

‘ASTM 2856-94-C. 10 pol yurethane foans cut out in a circular formwere piled
and used as a neasurenent sanple. As a nmeasuring instrument, an air
conparison specific gravity nmeter 930 (manufactured by Beckrman) was used.
The interconnected cell rate was cal cul ated according to the foll ow ng
formula: Interconnected cell rate (%9 = [(V - V1)/V]x100 V: apparent vol une
(cnmB) cal culated from sanpl e dinension. V1 : sanple volune (cnB)

measur edusi ngt he air conparison specific gravity nmeter. [0140] (Measurenent
of specific_gravit . Det.eLm,ned_accgor di { 8807- . The

pr epar ed p%?f/lﬂ} RE*F88nTRT SufrRF R ?oer %%%Fagtg%%%aso%%%ggng& 5cm
(thi cknessgeBIdicheaeyy piepatisal Ase 8l taEpee sbaruRRasteermiposat ispeci fic
gravity and |left for 16 hours 1n an environnent of a tenperature of 232C

and a humi &89@85lof 509%%% Measurement was conducted by using a specific

gravity hydfonet%;tre mqg%@g;yrﬁ% %g%«}gi d ML Breth e d;c{m%%%lho

(Measur enent of nes NESS Wwas neasure accordance with
JI'S K- 7312naybe gifeppakad oy uheh hedle £ ot ngsethidd i nTheswmpkescaith a size
of 5 cnk5 cm(wth arbitrary thickness), and the sanples were left for 16
hours in ahr@iiromedkodat saa tapiperhriiesedh S5edBEBAFIRAEPES BF©50965%

Wien neasu:[r?@roc%&p\%(dzgggbeg i Sgpichgﬂbgf’, toh £ d RIhCKRESS-Ofvel QaB8m or nore. A

har dness neter hardness neter, pressurized surface height 3mm
manuf act urreikdy tKelretshi alkeithie @Woxtutd d.s) mvasd comteac sbiir windy va tpr @ssuri zed

surface, and 30 seponds ater.. Lhe hrdugss, vas weasured., LL4RL.,.

gas in a fine-cell state in the startingmixture. Themechanical
frothing method is a preferable method because a density of the
polyurethane foamcanbe easily adjustedby regulating the amount
of anunreactive gasmixed therein. Inaddition, theefficiency
of production is high because the polyurethane foam having
roughly spherical fine cells can be continuously formed.
[0086] |

The unreactive gas used for forming fine bubbles is
preferablynot combustible, and is specificallynitrogen, oxygen,
a carbon dioxide gas, a rare gas such as helium and argon, and
a mixed gas thereof, and the air dried to remove water is most
preferable in respect of cost.
[0087] }

As a stirring device for dispersing an unreactive gas in
a fine-cell state, any known stirring deices can be used without
particular limitation, and specific examples include a
homogenizer, a dissolver, a twin-screw planetary mixer, a
mechanical froth foaming machine etc. The shape of a stirring
blade of the stirring device is not particulafly limited, and
a whipper-type stirring blade is preferably used to form fine

cells.. Forobtainingthe intendedpolyurethane foam, the number
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The prepared polishing pad was cut out in a size of 25 nmin width and 130

mmin | ength, and the pol yurethane foam | ayer was rel eased fromthe base

material | ayer except for the edge of 50 M in length. Thereafter, the

pol yur et hane foam | ayer was rel eased fromthe base naterial |ayer at a peel

angle of 180 and at a peel rate of 50 mmM mn., during which the maxi num

stress (N) was neasured and expressed as adhesive strength (N). [0143]

(Measurenment of Dressing Rate) The surface of the prepared polishing

| ayer was dressed uniformly with a rotating di anond dresser (M Type 4100,

20 cnD cirgsl o 1mRALLE HkRd DyiASRIY pPhasandpLrerdbly o0Ao bips i e,

the dresser |oad was 100 g/cn®, the nunber of frevolutions of a polishing

pl at en wasr30, mpme phefegabéy 890 revdiftd aps. of Thdesdiessgr tivas 15 rpm and

the dressing, ti was 30 _m.nytes. Fromthe thicknes f the polishing |ayer

befor & ancb S T EgELAG o TS SHSUT 5 oo ALSHURT QPR e [ 0144)

(Eval uatiopp@fgyenoval rate stability) As a polishing device,

- SPP600S (nmanufactured by Ckanpoto Machine Tool Works, Ltd. ) was used to
eval uat e t he r ervabreiesakiabiodet didifareatprtapuriod govicdd agpagedThe

eval uation.results _are sh in Tahl.e 1. The polishing conditiopns are as
follons: GUBisParend e LRI AlopeToitrcin s Doaminy ddotPes 2 455 3k7)

Slurry: CestiacSing khe( Bhowa LedkitnhCHeCHALRpmBbHeRYs af®umlx thea, m / mi n
Pol i shing pressure: 10 kPa Number of revolutions of polishing platen: 55
r pm Numberr PV ERAY ontt 6T igIgass Hhcalex i g sitem Pay (NSt by stilasingo

m n/ pl ate p e l.i d; 50 I r enoval
Tare (A miny formZae RAT PLets ALoriiG bephee ot gpasfat Sl hafe
cal cul at i aeliet hedpisfasalflol hews: iRetmy al xi af ested ansush ofstdratgg [ g] of

gl ass plate before an after%ﬂgol ishing/ (glass plate density .
[ g/ cnB) xpAiSVerEd SR G P L PR IR x polf SRFRG WlitFd PERRRECS 1 x1 08

A renmoval 3t BeStaR hht¥nd %ola&ran@aéeég %tfegrggyaﬁfw?anh?ﬂ raﬁstp%gs%ﬁi mim

removal raté, mninumrenoval rate and average renoval rate of froma first
gl ass pl ated on ahkei meking edepd Phassngltiteer¢ 900 tplat esmp80énid aked or 500

lates in tatal) and then substjtuting the above values in the follow n
oquat i on. SAAFORBE MDY mEECR 2biA FEYOLIALTE Ao Cht FYe SSRFE8Y change

in removaly1bake a¥epriferasl | afdm1uibebcebrgl A§st bl s 3§ pol i shed. In
t hepresent invention, the renoval rate stability after treatnment of 500

plates is [908Pérably within 15% nore preferably within 10% The average

renoval rate af &grtﬁé e]?frfg%ntaln%f sgggn&)liaf}veesntli%n%?‘l %Hleaégﬁ dispersed
urethane composition prepared by the method described above is
applied onto a base material layer, and the cell dispersed
urethane composition is cured to form a polyurethane foam layer
(polishing layer) directly on the base material layer.
[0080]

In the third invention, on one hand, the cell dispersed
urethane composition prepared by the method described above is
applied onto a release sheet, and a base material layer is
laminated on the cell dispersed urethane composition.
Thereafter, the cell dispersed urethane composition is cured
while its thickness is made uniform with a pressing means to
form a polyurethane foam layer (polishing layer).

[0091]
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Renmoval rate stability (%9 = [(maxinumrenoval rate - mninumrenoval rate)
| everage renoval rate of all glass plates] x100 [0145] [First Invention]
Exanple 1 80part sbywei ght of hi gh- nol ecul ar - wei ght pol yol EX- 5030

(manuf actured by Asahi dass Co., Ltd.; OHV, 33; nunber of functional
groups, 3), Sparta bywei ght of pol ycaprol actonetriol (Placcel 305

manuf actured by Dai cel Chem cal Industries, Ltd.; OHV, 305; nunber of
functional groups, 3), 5 parts by wei ght of polycaprol actonediol (Pl accel
205 manuf actured by Dai cel Chem cal Industries Ltd. ; OHV, 208; nunber of
functional grou |, I 1057;
nunber of funct ?gﬁaﬁsg% %1%:595%? l%é/e\ﬁﬁ#gg%%% wel 3#1)3 ?E}:llgé yci%?onéeg%'vsed

sur f act ante>(a‘ﬁl1:Il]e92;ndimmé acpmaeﬂldawlﬁ)mwsm risngyTon aypdSiybiroppeels, , Ltd.)
and 0. 30 part b ght of a cataly ﬁ[l\lo 25, manufacturedb%;Kao

Cor por at i & Wﬁ? Fﬁ?r oberE¥Rs o 03%’ @8 VEIRet FnPidead 3 BOPFRpEF e a second
conponent { 188 S 309 JRudepubnyAldie LORVRY) o I8y kAT nBnfibvEOH 0
(theoreti ca g e averagé nunber of functional groups (fav)

(theoreti c@@mcﬂaed abthecny ki arenwasest fabetc vi orausivenf 6abab©ut 4 m nut es
at a revolution n nger of 900, rpmu]e%ﬁl a stirrin% bl ade so_as %\g lncorporate
bubbl es i ITPHHEFESCYIDh S5 HbmS e PRaPt RPLYITEH JOVEVE) WePhh

car bodi i ml%ﬂ@@%%sdwm &MIM&I@% NELpa@m@eCﬁégleﬂwumpgeethé yuret hane
I ndust ryCo. .5 NCOM% 29 wt % 4OC) as a first conponent were added
to the semid’ueehpeneﬁpa(nmp}ﬂﬁeqhylell)e mfsww%ﬁ“lﬂd@mSW% nute to
prepare a dj.spers ur et hane compo t| on 6 The cel |

di spersed ausr elitI‘I’\adﬁée%eg ST o S S, %}OI red agr? ooéo%g ease sﬁgéfg

(pol yet hylefeqt eheeetzh@atﬁfalgow@age&erfﬁf@%cﬂ sckrRess, 0.05 nmm

manuf actured by Toyobo Co., Ltd. ) previously subjected to rel ease

t r eat ment PHloPEEPHL aNeeo s BER s, MOVRERET |aFbPOL KEkeBh chingRde t he cel |

di spersed Uyrethan e qyerd er
(pol yet hyl e BOCprehar ot r SEetpoet PR R e 2 g oy
manuf act ur;ﬁﬂyleyh'yrﬂ)yﬂ@o_f@a ard pdefprabTheiseel.l Hispasisedidedt hape, | ayer was

regulated to be 1.6 mmin thickness with a nip _rol]l (clearance 1.5 mm and
t hen curedfat? 66@94%@36‘3)9%%%%”@0 SﬁBFhﬁlﬁ%IW%‘{W&né?aPSaﬁ?l ayer .
Ther eaf { ery G Eebease: sheclanuice WBGePOLY WAL Nane fioamlakctovas

rel eased. Then t he pol yurethane foam layer was regulated to be 1.3 mmin

t hi ckness ptiyatansblmey Yeramedcturie bysfenkesdidb aggul.at e t hi ckness
accuracy. T&%r jafter a doubl e-si ded tape (double tack tape nanufactured by
Seki sui ., Ltd) was stuck by a lam nator to the surface of the
base material |ayenhd<R REEPRAL L] dapekihimGpad nybenransestd@alofot he

pol yuret hane foam | ayer was observed under a m croscope, spherical

i nt er conneut béloket than tnawpﬁcmepoéweethm@ré@amnm pedsarioacendert he cells

had mai nly been forrred Qlish S prepared
in the sa)r{rte ﬁg‘nﬁer as slhlnfngxceptm}%écthlgé}%partgkgghmea%%g of
pol ymer quaytelrlEx-Bzﬂ@e:f ”(&iwft&@t Hhedkiys AsEhithel Base Glateditad. inCthe 28;

nunber of functional groups, 3) wherein polynmer particles conprising a
st yr ene- acidfesHi & ?Wlel%'@d(ﬂ%ﬂfﬁp HEEHIHF 2 ST erSe8SihiBPace of

EX-5030 a f I r a from44.8
parts by \%gilh %?Vténpygg 7qpalrl¥%)J§ y wel ggﬁy gﬁat\%g{ a%ggh%?é‘%gggggﬁe (OHvav)

is 153.8 mm K6*ﬂQDO pm, more preferably 50 to 800 um from the viewpoint

of strength and flexibility.
[0093]

A material for forming the release sheet is not
particularly limited, and can include the same resin and paper
as in thebasematerial layer described above. The release sheet

is preferably a sheet of less dimensional change upon heating.
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(theoretical) and the average nunber of functional groups (fav) is 2.9
(theoretical) . Wen a section of the pol yurethane foam | ayer was observed
under a m croscope, spherical interconnected cells with circul ar pores
formed in the surface of the cells had mainly been fornmed. [0148] Exanple 3
A poll shing pad was prepared in the same nmanner as in Exanple 1 except
that 55 parts by weight of EX-940 were used in place of EX-5030, the anount
of Placcel 305 incorporated was changed from5 parts by weight to 20 parts
by wei ght, the anount of Placcel 205 incorporated was changed from5 parts
by wei ght 1 20 RALIE dYe Y&l HYe sﬁé@aﬁaf%zaimeQéeﬂg%faé@&t@ka@@ése

i ncor porated was changed from 10 parts by weight to 5 parts by weight, the
anount of ddsat@Bnitncorporated was changed from 0. 30 part by weight to 0.23
part by wei gt , and the amount of MIIlionate MIL incorporated was changed
fron144.8lg§ d by weight to 48.5 parts by weight. The average hydroxyl

val ue (OHVav) i snlyiflk S dm-tfOHngehihenr etheatdland s savetiagenanarber of
functional groups (fay) is 2.8 (theoretical) . Wen a section of the

pol yur et havarpeihi daytensxsdoby dihfedethddrdep atiibedseopes isphepi £t
interconnected cells with,circular pores forned.i.n.the surf f-the cells
had' e nl $P5Geh RGP RAnaTBTES] BERERgre o Betmeani it TN (BB oo
prepared iRnf N’ SARRUFRRYIEL8S. | AnEX D} Rych X8 eRkmbhABL1 8y pakksoby wei ght
of EX-940 were used in place of EX-SOBQ, th; anount of Pl accel 305

i ncor por atthg wheethhanedfafemadlyadxs0by (wai g +enldy i tl$€Sy wei ght, the
anount of Blyggcel 205 incorporated was changed from5 parts by weight to 30
parts b; melght t he amount of diethylene glycol incorporated was changed
from10 parts hymaeeghtltfprofpanisg hjieveigpit A irlvd udeswnioréxbiopleb

i ncor porated was changfd fromQ. 30 paré 3% wei ght to O. 10§€r£b wei ght,

andt heano8RLBERRY 180 StAARL TRCIAHEr aPBHYRERP 4% P8IYEANYE %%?ts by

wei ght top@l. onpar Eﬁsm{g¥ MI0RbunThes BYSS a9 NHEG OxY ladtRlsieo( Ohyary is 216.6

ng KOH g (theoretical) and the average nunber of functional groups (fav)
is 2.7 (tbheobethcaldes Wier dasectmbbrrddlt dleeglganpatiisane £hangbeser was
observed unger, m croscope, spherical interconnected cells with circul ar
pores forflg eFﬁg}he surface of the cells had mainly been formed. [0150]

Conpar ati yeobsanpl e 1

The thickness of the sheet A (or the thickness of the base
material sheet in the case of a double-sided tape)} is not
particularly limited, but is preferably 0.025 to 0.3 mm, more
preferably 0.05 to 0.2 mm from the viewpoint of strength,
flexibility, and suppression of the permeability of a gas
included in the polyurethane foam layer.

[0097]

The sheet A may be a release sheet subjected to release
treatment. The sheet A may be used as a support layer without
release after production of the polyurethane foam layer
{(polishing layer).

[0098]

A method of>applying'the cell dispersed urethane

composition onto a basematerial layer, a release sheet, or sheet

Acanmakeuseofcoatingmethodsusing,forexample,rollcoaters
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EX-5030 (90 parts by weight), Placcel 305 (8 parts by weight), diethylene
glycol (2 parts by weight), SH 192 (6 parts by weight), and 0.30 part by
wei ght of a catalyst (No. 25) were introduced into a container and mxed to
prepare a second conponent (40C). The average hydroxyl value (OHvVav) is
75.24 ng KOH g (theoretical) and the-average nunber of functional groups
(fav) is 2.98 (theoretical). Then, the m xture was stirred vigorously for
about 4 mnutes at a revolution nunber of 900 rpmby a stirring bl ade so as
to incorporate bubbles into the reaction system Thereafter, a first

component Yhkhi B0 §lle L2 s 0t teb 8010400 RS AETAg LDe seoonc

di sper sed dtetd:raanfemmpehl s (m.sl'Bl‘ttebea’f:éeranca fpaht abh nep padk wasidpaepared in
the sane manner as in Exanple 1. When a section of the pol yuret hane f oam
l ayer was BBYRFTRFFEEr A MIEAISCEPRECE KECeel 309 REYETR &@PaPfost of

closed cellgeq [iQkokhr £OPRRAELUE c@%‘%%l e£1m can be FORBELS bayblﬂgéght of

t her nopl asti1 ¢ urethane (Rezam ne 7285 manu act uredbyDai ni chi sel ka Col our &
Chem cal s MigeriGol ,ldved, )avveebemssﬁlaﬁsxi ior 9Beplardas by wei ght of.

di et hyl foijg@ﬁ' de to prepare an urethane solution. The urethane solution
was applie a base material |ayer (Bolance 4211N, Asker C hardness 22

degrees, nanuf a%&e@Q¥Iﬁ%QQPh tingltHe)pdIRM@HEhY F&OM| R ed by buf fing
to have a thickness of 0 to prepare an urethane fil mthereon :

Ther eaf t erapnhé'tnﬂ ghkanel |dmpt§a§@dnareth®me Icayppshasoni qmefd a hage DVF- vvat er
n‘ixture(DIVF/vva,t —30/70) f.or ﬁFS tes ndt ter for

hours to repﬁearclea &¥ar met hyﬁlfe r‘sr%a egr V\%ncge fn rSSFgﬂ?%t hane

f oam | ayertw@aoﬁpdsmOnTbﬁﬂll theiddy Mﬂ@&&w@ﬁs@iﬂeﬂ@d@bﬁhﬂ@@@vﬁ@@m | ayer
was regulated to have a thickness of 1 . 3 ramby a slicer (nmanufactured by

Fecken) tothedgiivaieat nperprstsiefc Odr 589. pqimr@aﬁlﬁéﬁ fea Al dsstHed tape
doubl e t d tuck b
(doubl e %%ﬁ%ﬁﬁ?%é‘%#’i{he%a§e§u§#{e |a E?le@out lrpe%)fe%‘é % uck by a

| am nat or ace o Se nma are a polishing

pad. Wen & secid porofot he @Q{a@gsew@aehémm&oabﬁ@w@@ﬁéﬁ@@ébay
m croscope, cells_in the formof thin and | ong drops had been forned.

s, a9My 00§ nefmad) Rygsgjires in order to stabilize the shape of cells.
[0100]

Intheproductionof thepolyurethane foam, knowncatalysts
promotingzapolyurethanereaction,suchastertiaryaﬁine—based
catalysts, may be used. The type and amount of the catalyst
added are determined in consideration of flow time for
application onto a base material layer after the step of mixing
the respective components.

[0101]

Production of the polyurethane foam may be carried out
in a batch system wherein the respective components are weighed,
introduced into a container, and mechanically stirred, or in
acontinuous production systemwhereinthe respective components
and an unreactive gas are continuously fed to a stirring device
and mechanically stirred, and the resulting cell dispersed
urethane composition is sent onto a base material layer to form

a product.
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[0102]

In the methods for manufacturing a polishing pad according
to the first to third inventions, it is necessary that the
thickness of the polyurethane foam is uniformly regulated after
or while the polyurethane foamis formed on a basematerial layer.
A method of uniformly regulating the thickness of the
polyurethane foam includes, but is not limited to, a method of
buffing the polyurethane foam with an abrasive, a method of
slicing it with a slicer, amethod of pressing it with a pressing
plate, ete. In the case of buffing or slicing the polyurethane
foam, a polishing layer not having a skin layer on the surface
of the polyurethane foam is cbtained, or in the case of pressing,
a polishing layer having a skin layer on the surface of the
polyurethane foam is obtained. Conditions for pressing are not
particularly limited, but the temperature is regulated
preferably so as not to be lower than the glass transition point.
[0103]

On the other hand, the cell dispersed urethane composition
prepared by the method described above is applied onto a release
sheet, andabasematerial layer is laminatedonthe celldispersed
urethane composition. Thereafter, the cell dispersed urethane
composition may be cured to form a polyurethane foam while the
thickness thereof is made uniform with a pressing means. The
method is a particularlypreferable method because the thickness
of the polishing layer can be regulated extremely uniformly.
[0104]

A pressing means for pressing a sandwich sheet made of
the release sheet, the cell dispersedurethane composition (cell
dispersed urethane layer) and the base material layer to make

the thickness of the sandwich sheet uniform is not particularly
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limited, and for example, a method of pressing it to a

predetermined thickness with a coater roll, a nip roll or the
like. Inconsidering the fact that, after compression, the size
of cells in the foam is increased about 1.2 to 2 times, it is

preferable in compression to satisfy the following equation:

(Clearance of a coater or nip) — (thickness of the base material.
layer and release sheet) = (50 to 85% of the thickness of the
polyurethane foam after curing). For obtaining a polyurethane

foamhaving a specificgravityof 0.2 to 0.5, the specificgravity
of the cell-dispersed urethane composition before passing
through a roll is preferably 0.24 to 1.

[0105]

After the thickness of the sandwich sheet is made uniform,
the polyuréthane foam is reacted until it does not £low, followed
post cure. Theconditions forpost cure arethe same as described
above.

[0106]

Thereafter, the release sheet under the polyurethane foam
is released. In this case, a skin layer has been formed on the
surface of the polyurethane foam. As described above, when the
polyurethane foam is formed by the mechanical foaming method, -
the fluctuation of cells in the polyurethane foam is lower in
the lower-surface side than in the upper-surface side. As
described above, the lower-surface side of the polyurethane foam
formed is used as a polishing surface, so the fluctuation of-
cells in the polishing surface is made lower thus further
improving the removal rate stability.. After the release sheet
is released, the polyurethane foam may be buffed or sliced to
remove the skin layer.

[0107]
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In the method for manufacturing a polishing pad according
to the fourth invention, a sheet A is coated with the
cell-dispersed urethane composition, and then a sheet B is
laminated on the cell-dispersed urethane composition. Then,
the cell-dispersed urethane composition is cured while the
thickness thereof is kept uniform with a pressing means to form
a polyurethane foam layer,

[0108]

The sheet B used should have a nitrogen gas permeability
rate of 1x1077 [em®/cm*s-cmHg] or less, preferably 1x107°
[cms/cmz.s-cmHg] or less. Its formingmaterial satisfying these
conditions includes polyethylene terephthalate, polypropylene
and pclyethylene. The sheet B is preferably a sheet of less
dimensional change upon heating. The sheet B may be a
double-sided tape having adhesive layers on both sides of a base
material sheet comprising the above material. The sheet B may
be a release sheet subjected to release treatment. The sheet
Bmay be used as a support layer without release after production
of the polyurethane foam layer (polishing layer).

[01092]

The thickness of the sheet B (or the thickness of the base
material sheet in the case of a double-sided tape) is not
particularly limited, but is preferably 0.025 to 0.3 mm, more
preferably 0.05 to 0.2 mm from the viewpoint of strength,
flexibility, and suppression of the permeation of a gas included
in the polyurethane foam layer.

[0110]

A pressing means for pressing a sandwich sheet made of

the sheet A, the cell dispersed urethane composition (cell

dispersed urethane layer) and the sheet B to make the thickness
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of the sandwich sheet uniform is not particularly limited, and
for example, amethod of pressing it to a predetermined thickness
with a coater roll, a nip roll or the like. 1In considering the
fact that, after compression, the size of cells in the foam is
increased about 1.2 to 2 times, it is preferable in compression-

to satisfy the following equation: (Clearance of a coater or

nip) - (thickness of the sheet A and sheet B) = (50 to 85% of
the thickness of the polyurethane foam after curing). For

obtaining a polyurethane foam layer having a specific gravity
0of 0.2t00.7, the specificgravityof thecell-dispersedurethane
composition before passing through a roll is preferably 0.24
to 1.
[0111]

After the thickness of the sandwich sheet is made uniform,
the polyurethane foam is reacteduntil it does not flow, followed
by post cure by heating to form a polyurethane foam layer. Post
curing has an effect of improving the physical characteristics
of the polyurethane foam and is thus extremely preferable. Post
curing is conducted preferably at 60 to 80°C for 30 minutes,
and conducted preferably at normal pressures to stabilize the
shape of cells.

[0112]

In the fourth invehtion, it is preferable that the
cell-dispersed urethane compos_ition is cured inmultiple stages
whilethethicknessthereof is kept uniformwithapressingmeans.
The curing step cbmprises at least primary curing and secondary
curing, and it is preferable that the primary curing is at a
curing temperature of 30 to 50°C for a curing time of 5 to 60
minutes, and the secondary curing is at a curing temperature

of 60 to 80°C for a curing time of 30 minutes or more. After
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primary curing, the composition is heated as it is and then
subjected to secondary curing, or after primary curing, the
composition is cooledonce to roomtemperature and then subjected
to secondary curing.

[0113]

Thereafter, the sheet (release sheet) above and/or below
the polyurethane foam layer is released. In this case, a skin
layer has been formed on the polyurethane foam layer. After
the release sheet is released, the polyurethane foam layer may
be buffed or sliced to remove the skin layer. When the sheets
A and B are used as the support layer, the polyurethane foam
layer may be divided into two halves, whereby the polishing sheet
having the polyurethane foam layer (polishing layer)} on the
support layer can be produced in duplicate.

[0114]

When the polyurethane foam layer is formed by the
mechanical foaming method as described above, the fluctuation
of cells in the polyurethane foam layer is lower in the
lower-surface side than in the upper-surface side. Therefore,
when the lower-surface side of the polyurethane foamlayer formed
is used as a polishing surface, the fluctuation of cells in the
polishing surface is lower thereby further improving the removal
rate stability.

[0115]

The thickness of the polyurethane foamis not particularly
limited, but is preferably 0.2 to 3 mm, more preferably 0.5 to
2 mm. '

[0116]
The polyurethane foam produced by the method described

above has mainly an interconnected cell structure, and the
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09 Exanple 1 oidurexs 1 Exanple 3 1 p eldurexs | eTdnmexE eAr der ednoD
Conparative Exanple 2 As can be seen from Table 1, the polishing
pads of the present invention are excellent in renoval rate stability and
i n the adhesi veness between the polishing | ayer and the base materi al

| ayer. [0153] [Second Invention] Exanple 1

interconnected cell rate thereof is 50% or more, preferably 60%
or more.
[0117]

The polyuretharie foam has a roughly spherical
interconnected cell with a circular pore formed in the surface
of the cell. The interconnected cells are not those formed by
clashing.

[0118]

In the first, second, and fourth inventions, the average
cell diameter of interconnected cells in the polyurethane foam
is 20 to 300 ym, preferably 50 to 100 um. The average diameter
of circular pores in the surfaces of cells is preferably 100
um or less, more preferably 50 um or less. When the average
cell diameter deviates from this range, the removal rate is
reduced and durability is reduced.

[0119]

‘ In the third invention, it is preferable that when 3 lines
bywhichthe polyurethane foam layer (polishinglayer) isdivided
in the thickness direction into quarters are designated a first

. line, a second line and a third line in the direction of from
the polishing surface to the base material layer, the average
value of the average cell diameters in the first to third lines
1is 35 to 300 pum, more preferably 35 to 100 pm, and particularly
preferably 40 to 80 uym. When the average cell diameter deviates

fromthis range, the removal rate anddurabilitytendtobe reduced.
By virtue of the interconnected cell structure, the polyurethane
foam layer has suitable water holding property.
[0120]

Preferably, the cell diameter distribution (maximum cell

diameter/minimumcell diameter) inthe first line isthe smallest
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85 parts by wei ght of polytetramethyl ene ether glycol (PTMG1000

manuf actured by M tsubishi Chem cal Corporation; nunber of functional
groups, 2; hydroxyl value, 110 ng KOH g). 5 parts by wei ght of.

pol ycaprol act one pol yol (Placcel 205 manufactured by Daicel Chem cal

| ndustries, Ltd.; nunmber of functional groups, 2; hydroxyl value, 208 ng
KOH g), 5 parts by wei ght of polycaprol actone pol yol (Placcel 305

manuf act ured byDai cel Cheni cal I ndustri es, Ltd. ; nunber of f uncti onal groups, 3;
hydr oxyl value, 305 ng KOH g), 5 parts by weight of trinethylol propane
(nunmber Ofaﬁdjﬁ‘ﬁébgﬂf‘h GhOLPS a1 St r INA 1BV n Vil bR rd 24pe HY tKOaghesB. parts by
wei ght of a silicone- Eiased surfactant (B8443 Goldschmdt Ltd.) "and 0.3 part
by wei ght THataisattileydts{iNoution oﬁmﬂaodlmr@d:ew i{a(bheqrqiqmmeltbﬂ;lemere

introduced_into a caontain d m xed. The .m xture red

i gor ousyE9 Tt TABGHA SR AR AL AL PR GO IF RARBEFL0F 80 FhhIBy a
stirring RUaderse@ouddEOLRAHR RO 88 1 YO | heneencid abusyshem
Thereafter, 33 parts by wei ght of carbodiim de- nodi fi ed MDI (MIllionate
MTL, nanufcacct:aﬂéddigmawqxpsomnﬁmeyumeshahma Agusteieahly Bt 8.9r wese, added
thereto and stlrr d f bout e t.o. pr re a_cell.dj.s ed uret hane
conposi ti ¥ Bfgﬁ ral% %r%ﬁz}reéf‘& ce &lgﬁgﬁgggl?ﬁ é’Fﬁ Jel Of&%%%‘éé |gon was
appl i ed OrlLtrDtﬁer cbeas® 1Sheet sCoap{is} ngta FEhnsheRt {75t pirutikinckpess,
manuf actured by Toyobo Co., Ltd.) previously subjected to release

treat ment ,celd gheparera t@lth%llté’ﬂéfrdséénﬁr éehapieal By et Ah&o&6n. Then, the
cell disp %g uret hane | ayer was covered with a base material |ayer
conpri si ngr I%T sheet (188 pmthickness, nmanufactured by Toyobo Co.,
Ltd.). The cel | THespets€dcytratheperkaggolvaset Rghé goanl isprlEetabld mMmin

t hi ckness with a nip roll, then subjected to primary curing at 40C for 30
minut s afd 2% SoNeEE BRAAFYRLY Png " 7o Yoot FRORGLELC BT SER

pol yur et hane ogm | rda11l e BE easer Sheehivas, r el eased.
Then, theq%ojféﬁéle@h%%ngr% gégm%/aesllr ggﬁ ate %a\;{eﬂg tﬁ?%knesslof ¥L 3i nbya
slicer (mtenHactabeddherBecker). tdﬂre&guhatse:etchmkrmssvmicm gcypat¥hereafter,
a doubl e-sided tape (doubl e tack tape nuf actured b cal Co. ,
Ltd) was E‘g) the gRPRat bR £6PEHEY © tfha?déaiiﬁrjtaﬂe %%@ecll(hﬁ#@?"?ﬁ? | ayer to
prepare atraolat%ahﬂgap@éirtiﬁal%@du%%mkeaasﬁpcﬁtﬁndIgoqa@ga&ay@ Exanple 1
Pol i shing pads were prepared in the same manner as in Exanple 1 except that

t he corrpo@ﬁdmngenatdie@nsmsh@m tiendFdlol lee inoeeasadend dugabélitoipadati ve
Exanpl e 2 é arts by weight of thernoplastic urethane (Rezam' ne
7285, mantfaREuf8HCHY TRYH chi sei ka Col our & Chenicals Mg. Co., Ltd.) were
di ssol ved [pn289 parts by weight of dimethylformam de to prepare an uret hane
sol ution. The urethane solution was applied onto a base material | ayer

(Bol ance 4211N, Thhg kardossar dfdsse z»gluégfaéhgne rfﬁ’m%f\fraéﬁlﬁ

Ltd.) pre e]gy_% ff.i t n to

pr epar e \éh%usﬁ% ane [ﬁfn%ﬁé}cggh Jé%:g%? fy%h%s %&eﬁ%@ é)ésf fngr%mse

mat eri al bayee:mmdsmnexbdégr&adél\/lfewatmmmmwmkﬂ@i\ﬂmataerdegraeém) for 30
m nutes and then dipped in water for 24 hours to replace

di met hy! f SpRRMAIEA BYC HatEdnmisriebyeas Forpuret parre oéﬁ?\fe}éesrai%%ﬁ%a Then,
the pol yuget oieﬁwb@&ggg%%ﬂlé& hayerf-thi-ckness &f ad oBiEBLDY a

slicer (manufacture to regul ate thickness accuracy. Thereafter,
a doubl e- sifdedlisipend ddittdre ppadkhiapet eredniftacber dedtbyiGekieli Ehem cal Co.,

Ltd) was s a lam nator to the surface of the base materi | ayer to
pr e%are a bSCk}asq#/rﬁgsspéa greater than %O gegrees, on ‘gje o%%err%aanc[, %Le y .
surface of a material polished is easily scratched.
[0123]
A shape of the polishing pad of the present invention is

not particularly limited, andmay be a lengthy formwith a length

of about 5 to 10 m or a round form with a diameter of about 50
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to 150 cm.
[0124]

Apolishinglayerispreferablyprovidedwithacbpression
and a protrusion structure for holding and renewing a slurry.
Though in a case where the polishing layer is formed with a fine
foam, many openings are on a polishing surface thereof which
works so as to hold the slurry, a depression and protrusion
structure are preferablyprovidedonthe surface of the pelishing
side thereof in order to achieve more of holdability and renewal
of the slurry or in order to prevent induction of dechuck error,
breakage of a wafer or decrease in polishing efficiency. The
shape of the depression and protrusion structure is not
particularly limited insofar as slurry can be retained and
renewed, and examples include X (stripe) grooves, latticed
grooves, concentric circle~shaped grooves, through-holes,
non-through-holes, polygonal prism, cylinder, spiral grooves,
eccentric grooves, radial grooves, and a combination of these
grooves. The groove pitch, groove width, groove thickness etc..
arenot particularly limited either, and are suitably determined
to form grooves. These depression and protrusion structure are
generally those having regularity, but the groove pitch, groove
width, groove depth etc. can also be changed at each certain
region to make retention and renewal of slurry desirable.
[0125)

The method of forming the depression and protrusion
structureisnotparticula;lylimited,andforexample,formation
by mechanical cutting with a jig such as a bite of predetermined
size, formation by casting and curing resin in a mold having
a specific surface shape, formation by pressing resin with a

pressing plate having a specific surface shape, formation by
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photolithography, formation by a printing means, and formation
by a laser light using a CO, gas laser or the like.
[0126]

The polishing pads of the first to third inventions may
be those having a cushion sheet attached to one side of the base
material layer.

[0127]
The polishingpadof the fourth inventionmaybe that having
‘a cushion sheet attached to one side of the polishing layer or
to one side of the support layer.
[0128]

The cushion sheet {cushicon layer) compensates for
characteristics of the polishing layer. The cushion layer is
required for satisfying both planarity and uniformity which are
in a tradeoff relationship in CMP. Planarityrefersto flatness
of a pattern region upon polishing an object of polishing having
fine unevenness generateduponpattern formation, anduniformity
refers to the uniformity of the whole of an object of polishing,.
Planarity is improved by the characteristics of the polishing
layver, while uniformity is improved by the characteristics of
the cushion layer. The cushion layer used in the polishing pad
of the present invention is preferably softer than the polishing
layer.

{0129]

The material forming the cushion layer is not particularly
limited, and examples of suchmaterial include a nonwoven fabric
such as a polyester nonwoven fabric, a nylon nonwoven fabric
or an acrylic nonwoven fabric, a nonwoven fabric impregnated
with resin such as a polyester nonwoven fabric impregnated with

polyurethane, polymer resin foam such as polyurethane foam and
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polyethylene foam, rubber resin such as butadiene rubber and,
isoprene rubber, and photosensitive resin,
[0130]

Means for adhering the cushion layer include: for example,
a method in which a double sided tape is sandwiched between the
basematerial layer and the cushion layer, followed by pressing.
[0131]

A polishing pad of the invention may be provided with a
double sided tape on the surface of the pad adhered to a platen.
[{0132]

A semiconductor device is fabricated after operation in
a step of polishing a surface of a semiconductor wafer with a
polishingpad. Theterm, asemiconductorwafer, generallymeans.
a silicon wafer on which a wiring metal and an oxide layer are
stacked. Nospecificlimitationis imposedonapolishingmethod
of a semiconductor wafer or a polishing apparatus, and polishing
is performed with a polishing apparatus equipped, as shown in
Fig. 1, with a polishing platen 2 supporting a polishing pad
1, a polishing head 5 holding a semiconductor wafer 4, a backing
material for applying a uniform pressure against the wafer and
a supply mechanism of a polishing agent 3. The polishing pad
1 is mounted on the polishing platen 2 by adhering the pad to
the platen with a double sided tape. The polishing platen 2
and the polishing head 5 are disposed so that the polishing pad
1 and the semiconductor wafer 4 supported or held by them
oppositely face each other and provided with respective rotary
shafts 6 and 7. A pressui:e mechanism for pressing the
semiconductor wafer 4 to the polishing pad 1 is installed on
the polishing head 5 side. During polishing, the semiconductor

wafer 4 is polished by being pressed against the polishing pad
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lwhilethepolishingplaten 2 andthepolishinghead?5 are rotated
and a slurry is fed. No specific limitation is placed on a flow
rate of the slurry, apolishing load, apolishingplaten rotation
number and a wafer rotation number, which areproperly adjusted.
[0133]

Protrusions and scratches on the surface of the
semiconductor wafer 4 are thereby removed and polished flatly.
Thereafter, a semiconductor device is producedtherefromthrough
dicing, bonding, packaging etc. The semiconductor device is
used in an arithmetic processor, a memory etc., Lenses, or glass
substrates for hard disks, can also be subjected to final

polishing in the same manner as described above.

Examples

[0134]

Description will be given of the invention with examples,
whiletheinventionisnot limitedtodescriptioninthe examples.
[0135]

[Measurement and Evaluation Methods]
{(Measurement of Nitrogen Gas Permeability Rate)

The nitrogen gas permeability rate [cr’®/cm?s-cmHg] of the
sheet was measured according to ASTM-D-1434. Specifically, the
permeability rate was measured in the following manner. The
sheet was cut in a size of 12 cmd to prepare a sample. The sample

was held between 2 plates having a 10 cmd gas permeation area,

and different pressures were given to both sides of the sample,
andthenitrogengaspermeability rateof the sheet wascalculated
fromthe slopeofa éhanée inthe volume of a nitrogengaspermeated
with time at 25°C. However, when the sample is a resin, the

difference in pressure was 0.5 MPa, and when the sample is a
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paper, the difference in pressure was 0.3 MPa.
[0136]
(Measurement of Average Cell Diameter)

The prepared polyurethane foamwas sliced with amicrotome
cutter into measurement samples each with the thinnest possible
thickness of 1mmor less. A surfaceof a sample was photographed
with a scanning electron microscope (S-3500N, Hitachi Science
Systems Co., Ltd.) at a magnification of x 200. An effective
circular diameter of each of all cells in an arbitrary area was
measured with an image analyzing soft (manufactured by MITANI
Corp. with a trade name WIN-ROOF) and an average cell diameter
was calculated from the measured values. In the case of an oval
sphere-shaped cell, its cell diameter was expressed as the
diameter of a circular cell equivalent in area to the oval
sphere-shaped cell.

[01371]
(Measurement of the Average Cell Diameter in the Third Invention)

A section of the prepared polyurethane foam layer was
observed at 45-fold magnification with SEM (S-3500N, Hitachi
Science Systems Co., Ltd.). Three lines by which the
polyurethane foam layer had been divided in the thickness
direction into quarters were drawn on the obtained image. The
lengthoftheline, whichinanarbitrary2mmline segment thereof,
had intersected a cell was measured and the average value was
measured. The average value was determined for each of the 3
lines, and the 3 average values thus obtained were further
averaged to give the average cell diameter.

[0138]
(Measurement of Cell Diameter Distribution)

The 3 lines by which the polyurethane foam layer formed
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had been divided in the thickness direction into quarters were
designated a first line, a second line and a third line in the
direction of from the polishing surface to the base material
layer. The maximum cell diameter and minimum cell diameter in
each line were measured and the cell diameter distribution in
each line was calculated according to the following equation:
Cell diameter distribution =maximumcell diameter/minimum cell
diameter

[0139]

(Measurement of Interconnected Cell Rate)

The interconnected cell rate was measured according to
the method ASTM-2856-94-C. 10 polyurethane foams cut out in
a circular form were piled and used as a measurement sample.
As a measuring instrument, an air comparison specific gravity
meter 930 (manufactured by Beckman) was used. The
interconnected cell rate was calculated according to the
following formula:

Interconnected cell rate (%) = [(V - V1)/VIx100

V: apparent volume (cm’) calculated from sample dimension,
V1: sample volume (cm®) measuredusingtheair comparisonspecific
gravity meter.

[0140]

(Measurement of specific gravity)

Determined according to JIS Z8807-1976. The prepared
polyurethane foam cut out in the form of a strip of 4 cmx8.5
cm (thickness: arbitrary) was used as a sample for measurement
of specific gravity and left for 16 hours in an environment of
a temperature of 23+£2°C and a humidity of 50%t5%. Measurement
was conducted by using a specific gravity hydrometer

(manufactured by Sartorius Co.,Ltd).
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[0141]
(Measurement of hardness)

A hardness was measured in accordance with JIS K-7312.
The prepared polyurethane foam was cut into samples with a size
of 5 cmx5 cm (with arbitrary thickness), and the samples were
left for 16 hours in an environment at a temperature of 23°C+2°C-
and humidity of 50%+5%. When measured, the samples were piled
up to a thickness of 10 mm or more. A hardness meter (Asker
C hardness meter, pressurized surface height 3 mm, manufactured
by Kobunshi Keiki Co., Ltd.) was contacted with a pressurized
surface, and 30 seconds later, the hardness was measured.
[0142]
{(Measurement of Adhesive Strength)

The prepared polishing pad was cut out in a size of 25.
mm in width arid 130 mm in length, and the polyurethane foam layer
was released from the base material layer except for the edge
of 50 mm in length. Thereafter, the polyurethane foam layer
was released from the base material layer at a peel angle of
180° and at a peel rate of 50 mm/min., during which the maximum
stress (N) was measured and expressed as adhesive strength (N)..
[0143]
{(Measurement of Dressing Rate)

The surface of the prepared polishing layer was dressed
uniformly with a rotating diamond dresser (M Type #100, 20 cmé

circular, manufactured by Asahi Diamond Co., Ltd.). At this
time, the dresser load was 100 g/cm?, the number of revolutions
of a polishing platen was 30 rpm, the number of revolutions of
the dresser was 15 rpm, and the dressing time was 30 minutes.
From the thickness of the polishing layer before. and. after :

dressing, the dressing rate was calculated.
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[0144]
(Evaluation of removal rate stability)

As a polishing device, SPP600S (manufactured by Okamoto
Machine Tool Works, Ltd.) was used to evaluate the removal rate
stabilityof thepreparedpolishingpad. Theevaluationzesults
are shown in Table 1. The polishing conditions are as follows:

-Glass plate: 6 inches ¢, thickness 1.1 mm (optical glass, BK7)
Slurry: Ceria slurry (Showa Denko GPL C1010)

Slurry amount: 100 ml/min

Polishing pressure: 10 kPa

Number of revolutions of polishing platen: 55 rpm

Number of revolutions of glass plate: 50 rpm

Polishing time: 10 min/plate

Number of glass plates polished: 500

First, the removal rate (A/min) for each of polished glass
plates is calculated. The calculation method is as follows:
Removal rate = [amount of change [g] of glass plate before and
afterpolishing/(glassplatedensity [g/cm’®]xpolishedarea [cm?]
of glass plate xpolishing time [min])]x10°®

A removal rate stability (%) is calculated by determining
the maximum removal rate, minimum removal rate and average
removal rate of froma first glass plate to a £final treated glass
plate (100 plates, 300 plates or 500 plates in total) and then
substituting the above values inthe followingequation. Alower
removal ratestability (%) isindicative of less change inremoval
rate even when a large number of glass plates are polished. 1In
thepresentinvention,theremovalratestabilityaftertreatment
of 500 plates is preferably within 15%, more preferably within
10%. The average removal rate after treatment of 500 plates is

calculated.
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Removal rate stability (%) = [{maximum removal rate - minimum
removal rate)/average removal rate of all glass plates]x100
[0145]
[First Invention]
Example 1

80 partsbyweight of high-molecular-weight polyol EX-5030
(manufactured by Asahi Glass Co., Ltd.; OHV, 33; number of
functional groups, 3), S5partsbyweight of polycaprolactonetriol
(Placcel 305 manufactured by Daicel Chemical Industries, Ltd.; .
OHV, 305; number of functional groups, 3}, 5 parts by weight'
of polycaprolactonediol (Placcel 205 manufactured by Daicel
Chemical Industries, Ltd.; OHV, 208; number of functionalgroups, -
2}y, 10 parts by Weight of diethylene glycol (OHV, 1057; number
of functional groups, 2), 6 pérts by weight of a silicone-based
surfactant (SH-192, manufactured by Dow Corning Toray Silicone
Co., Ltd.) and 0.30 part by weight of a catalyst (No. 25,
manufacturedbyKaoCorporation) were introducedintoacontainer
and mixed to prepare a second component (40°C). The average
hydroxyl value (OHVav) is 157.8 mg KOH/g (theoretical) and the
average number of functional groups (fav) is 2.9 (theoretical).
Then, the mixture was stirred vigorously for about 4 minutes
at a revolution number of 900 rpm by a stirring blade so as to
incorporate bubbles into the reaction system. Thereafter, 44.8
parts by weight of carbodiimide-modified MDI (Millionate MTL
manufactured by Nippon Polyurethane Industry Co., Ltd.; NCOwt%,
29 wt%; 40°C) as a first component were added to the second.
component (NCO/OH=1.1) andstirred for about lminute to prepare
a cell dispersed urethane composition.
[0146] |

The prepared cell dispersed urethane composition was -
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appliedontoarelease sheet (polyethylene terephthalate, Toyobo
Ester E7002, thickness: 0.05 mm, manufactured by Toyobo Co.,
Ltd.) previously subjected to release treatment, to forma cell
dispersed urethane layer thereon. Then, the cell dispersed
urethane layer was covered with a base material layer
(polyethylene terephthalate, Toyobo Ester E5001, thickness:
0.188 mm, manufactured by Toyobo Co., Ltd.}. The cell dispersed
urethane layer was regulated to be 1.6 mm in thickness with a
nip roll (clearance 1.5 mm) and then cured at 60°C for 60 minutes
toformapolyurethane foamlayer. Thereafter, thereleasesheet
under the polyurethane foam layer was released. Then, the
polyurethane foam layer was regulated tobe 1.3 mm in thickness
by a slicer (manufactured by Fecken) to regulate thickness
accuracy. Thereafter, a double-sided tape (double tack tape
manufactured by Sekisui Chemical Cvo., Ltd) was stuck by a
laminator to the surface of the base material layer to prepare
a polishing pad. When a section of the polyurethane foam layer
was observed under amicroscope, spherical interconhected cells
with circular pores formed in the surface of the cells hadmainly
been formed.
[0147]
Example 2

Apolishingpadwas prepared in the samemanner as inExample
1 except that 80 parts by weight of polymer polyol EX-940
(manufactured by Asahi Glass Co., Ltd.; OHV, 28; number of
functional groups, 3) wherein polymer particles comprising a
styrene-acrylonitrile copolymer had been dispersed were used
inplace of EX-5030 and the amount of Millionate MTL incorporated
was changed from 44.8 parts by weight to 43.7 parts by weight.
The average hydroxyl value (OHVav) is 153.8 mg KOH/g
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(theoretical) and the average number of functional groups (fav)
is 2.9 (theoretical). When a section of the polyurethane foam
layer was observed under amicroscope, spherical interconnected
cells with circular pores formed in the surface of the cells
had mainly been formed.
[0148]
Example 3

Apolishingpadwaspreparedinthe samemanneras inExample
1 except that 55 parts by weight of EX-940 were used in place
of EX-5030, the amount of Placcel 305 incorporated was changed
from 5 partsbyweight to 20 parts by weight, the amount of Placcel.
205 incorporated was changed from 5 parts by weight to 20 parts
by weight, the amount of diethylene glycocl incorporated was
changed from 10 parts by weight to 5 parts by weight, the amount
of No. 25 incorporated was changed from 0.30 part by weight to
0.23partbyweight, andthe amount of MillionateMTL incorporated
was changed from 44.8 parts by weight to 48.5 parts by weight..
The average hydroxyl value (OHVav) is 170.9 mg KOH/g
{(theoretical) and the average number of functional groups (fav)
is 2.8 (theoretical). When a section of the polyurethane foam
layer was observed under a microscope, spherical interconnected
cells with circular pores formed in the surface of the cells
had mainly been formed.
[0149]
Example 4

Apolishingpadwaspreparedinthe samemanner as inExample
1 except that 35 parts by weight of EX-940 were used in place
of EX-5030, the amount of Placcel 305 incorporated was changed
from5partsbyweight to 30 parts by welght, the amount of Placcel.

205 incorporated was changed from 5 parts by weight to 30 parts
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by weight, the amount of diethylene glycol incorporated was
changed from 10 parts by weight to 5 parts by weight, the amount
of No. 25 incorporated was changed from 0.30 part by weight to
0.10partbyweight, and the amount of MillionateMTL incorporated
was changed from 44.8 parts by weight to 61.5 parts by weight.
The average hydroxyl value (OHVav) is 216.6 mg KOH/g
(theoretical) and the average number of functional groups (fav)
is 2.7 (theoretical). When a section of the polyurethane foam
layerwasobservedunderandcroscope,sphericalinterconnected
cells with circular pores formed in the surface of the cells
had mainly been formed.
[0150]
Comparative Example 1

EX-5030 (90 parts by weight), Placcel 305 (8 parts by
weight), diethylene glycol (2 parts by weight), SH-192 (6 parts
by weight), and 0.30 part by weight of a catalyst (No. 25) were
introduced into a container and mixed to prepare a second
component (40°C). The average hydroxyl value (OHVav) is 75.24
mg KOH/g (theoretical) and the average number of functional
groups (fav) is 2.98 (theoretical). Then, the mixture was
stirred vigorously for about 4 minutes at a revolution number
of 900 rpm by a stirring blade so as to incorporate bubbles into
the reaction system. Thereafter, a first component Millionate
MTL (21 parts by weight, 40°C) was added to the second component
(NCO/OH = 1.1) and stirred for about 1 minute to prepare a cell
dispersed urethane composition. Thereafter, a polishing pad
was prepared in the same manner as in Example 1. When a section
of the polyurethane foam layer was observed under a microscope,
the cells were composed almost of closed cells.

[0151]
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Comparative Example 2

10 parts by weight of thermoplastic urethane (Rezamine
7285, manufacturedby Dainichiseika Colour & Chemicals Mfg. Co.,
Ltd.) were dissolved in 90 parts by weight of diméthylformamide
to prepare an urethane solution. The urethane solution was
applied onto a base material layer (Bolance 4211N, Asker C.
hardness 22 degrees, manufacturedby ToyoboCo., Ltd.) previously
regulated by buffing to have a thickness of 0.8 mm, to prepare
an urethane film thereon. Thereafter, the urethane film-base
material layer was dipped in a DMF-water mixture (DMF/water =
30/70) for 30 minutes and then dipped in water for 24 hours to
replace the dimethylformamide by watexr, whereby a polyurethane
foam layer was formed. Then, the thickness of the polyurethane
foam layer was regulated to have a thickness of 1.3 mm by a slicer
(manufactured by Fecken) to regulate thickness accuracy.
Thereafter, a double-sided tape (double tack tape manufactured
by Sekisui Chemical Co., Ltd) was stuck by a laminator to the
surface of the base material layer to prepare a polishing pad.
When a section of the polyurethane foam was observed under a
microscope, cells in the form of thin and long drops had been

formed.
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As can be seen from Table 1, the polishing pads of the
present invention are excellent in remoﬁal rate stability and
in the adhesiveness between the polishing layer and the base
material layer. N
[0153]

[Second Invention]
Example 1

85 parts by weight of polytetramethylene ether glycol
(PTMG1000 manufactured by Mitsubishi Chemical Corporation;
number of functional groups, 2; hydroxyl value, 110 mg KOH/g),
5 parts by weight of polycaprolactone polyocl (Placcel 205
manufactured by Daicel Chemical Industries, Ltd.; number of
functional groups, 2; hydroxyl value, 208 mg KOH/g), 5 parts
by weight of polycaprolactone polyol (Placcel 305 manufactured
byDaicel Chemical Industries, Ltd. ; numberof functional groups,
3; hydroxyl value, 305 mg KOH/g), 5 parts by weight of
trimethylolpropane (number of functional groups, 3; hydroxyl
value, 1245 mg KOH/g), 6 parts by weight of a silicone-based
surfactant (B8443 Goldschmidt Ltd.) and 0.3 part by weight of
a catalyst (No. 25, manufactured by Kao Corporation) were
introduced into a container and wmixed. Then, the mixture was
stirred vigorously for about 4 minutes at a revolution number
of 900 rpm by a stivrring blade so as to incorporate bubbles into
the reaction system. Thereafter, 33 parts by weight of
carbodiimide-modified MDI (Millionate MTL, manufactured by
Nippon Polyurethane Industry Co., Ltd.) Qere added thereto and
stirred for about 1 minute to prepare a cell dispersed urethane
composition.

[0154]

The prepared cell dispersed urethane composition was
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applied onto a release sheet comprising a PET sheet (75 um
thickness, manufactured by Toyobo Co., Ltd.) previously
subjected to release treatment, to prepare a cell dispersed
urethane layer thereon. Then, thecell dispersedurethane layer
was covered with a base material layer comprising a PET sheet
(188 pm thickness, manufactured by Toyobo Co., Ltd.). The cell
dispersed urethane layer was regulated tobe 1.5 mm in thickness
with a nip roll, then subjected to primary curing at 40°C for
30 minutes and then to secondary curing at 70°C for 30 minutes
to form a polyurethane foam (foam layer). Thereafter, the
release sheet was released. Then, the polyurethane foam was
regulated to have a thickness of 1.3 mmby a slicer (manufactured
by Fecken) to regulate thickness accuracy. Thereafter, a
double~sided tape (double tack tape manufactured by Sekisuil
Chemical Co., Ltd) was stuck by a laminator to the surface of
the base material layer to prepare a polishing pad.
[0155]
Examples 2 to 6 and Comparative Example 1

Polishing pads were prepared in the same manner as in
Example 1 except that the compounding rations shown in Table
1 were used.
[0156]
Comparative Example 2

10 parts by weight of thermoplastic urethane {(Rezamine
7285, manufactured by Dainichiseika Colour & Chemicals Mfg. Co.,
Ltd.) were dissolved in 90 parts by weight of dimethylformamide
to prepare an urethane solution. The urethane solution was
applied onto a base material layer (Bolance 4211N, Asker C-
hardness 22 degrees, manufacturedbyToyoboCo., Ltd.) previously

regulated by buffing to have a thickness of 0.8 mm, to prepare
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As can be seen from Table 3, the polishing pads of the present invention
are excellent in renoval rate stability, in self-dressing, and in the
adhesi veness between the polishing |layer and the base nmaterial |ayer.

[0158] [Third Invention] Production Exanple 40 parts by wei ght of
POP36/ 28 (pol ynmer pol yol, hydroxy value 28 ng KOH g, nade by Mt sui

Chem cals, Inc.), 40 parts by weight of ED 37A (polyetherpolyol, hydroxy
value 38 ng KOH g, -nade by Mtsui Chemicals, Inc.), 10 parts by wei ght of
PLC305 (pol yester polyol, hydroxy value 305 ng KOH g, nmade by Dai cel

Chem cal | i art Lght..of . d] |, 5.
Sparts bymgﬁgﬁ}teregf%zlesﬁ?%)gﬁ-%gggdsu%%éa\g%g( ﬂ%lggéﬁ%%%efgém%%%gg Dow
Cor ni ng SihatentalCdayektwhy cdmged. 20 paMF-bytawendhtuet ONBivaltest=(No. 25,
made by Kag ?or)gor at | o?&é1 were introduced into a container and sufficiently
m xed.  TheR?/ { e HFxe UrE A& Sseid Ty AgBreli dry Wi 68T d98utd A5 utes at a
revol uti on,guber A j ate

bubbl es inf%}yt he rtggco?‘?%ﬁhgglgtgg%gm%%éeFga‘g%ee?{'aﬂ%é&p}grét%&gfq%g?gﬁté of

M | | i onat ef ddith wasaberd®nd .Ni Ppen, Rdleyno byireaichanediicdm waBGoregiltat.ed wer e added
thereto and stirred for about 1 mnute to prepare a cell dispersed urethane
conposi ti one¥e 3 %ﬂ%‘]me@?a ﬁe31mm by a shiger, o tuged %Y%%&ﬁ‘?& ur et hane
ConMposi ti ofo Arda8 s2RPkhedkR8L a?c_é@ﬁae%s,e SheRda ARG, yat Aylisne-4edapht hal at e,
t hi ckness 0.2 n(’g;?o@prew ously subjected to release treatnent, to prepare a
cel | di spetaks| phaneadhyt@pe henedactTheh byt Rektell CGheaparadegour et hane

| ayer was covered with.a base.material_ ., |aye al.yet hyl ene terephthal ate
FTm tn cRneo st S R be s e bheT 8y eha Bar Filq o8] Rt SralLy |

di spersed 1gwihane prapare WaSps Bt alELdaddQ be 1.2 mmin thickness with a nip
roll and then cured at 70C for 3 hours to forma pol yurethane foam | ayer.
Thereafter, the rel ease sheet .in the | ower-surface side of the polyurethane
foam |l ayer was rel eased. Then, the surface of the pol yurethane foam | ayer
was buffed to a thickness of 1.0 nmm by a buffing machi ne (nmanufactured by
Am tec) to regul ate thickness accuracy. Thereafter, a double-sided tape .
(doubl e tack tape manufactured by Sekisui Chem cal Co., Ltd) was stuck by a
| ami nator to the surface of the base nmaterial |ayer to prepare a polishing
pad. A photom crograph of a section of the polishing pad is shown in FIG

2. [0160] Conparative Exanple 1

60



The prepared cell dispersed urethane conposition A was applied onto a base
material | ayer (polyethylene terephthalate film thickness 0.2 nm Toyobo
Co., Ltd. ) , to prepare a cell dispersed urethane |ayer thereon. Then, the
cell dispersed urethane |ayer was covered with a rel ease sheet
(pol yet hyl ene terephthal ate, thickness 0.2 mm) previously subj ected to

rel ease treatnent. The cell dispersed urethane | ayer was regul ated to be
1.2 mmin thickness with a nip roll and then cured at 70C for 3 hours to
forma pol yurethane foam |l ayer. Thereafter, the rel ease sheet in the

upper -surface side of the polyurethane foam | ayer was rel eased. Thereafter,

a polishing pad wag—prEegaret—Tm thE Fae Wanner as in Exanmple 1. A
phot om crogr aph ofﬁ% gegtijon off the polijshing pad is showmn in FIG 3.
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As can be seen from Table 3, the polishing pads of the
present invention are excellent in removal rate stability, in
self-dressing, and in the adhesiveness between the polishihg
layer and the base material layer.

[0158]
[Third Invention]
Production Example

40 parts by weight of POP36/28 (polymer polycl, hydroxy
value 28 mg KOH/g, made by Mitsui Chemicals, Inc.), 40 parts
by weight of ED-37A (polyether polyol, hydroxy value 38 mg KOH/g,
made by Mitsui Chemicals, Inc.), 10 parts by weight of PLC305
(polyester polvol, hydroxy value 305 mg KOH/g, made by Daicel
Chemical Industries, Ltd.), 10 parts by weight of diethylene
glycol, 5.5 partsbyweightof asilicon-based surfactant (SH-~192,
made by Toray Dow Corning Silicone Co., Ltd.) and 0.25 part by
weight of a catalyst (No. 25, made by Kao Corporation) were
introduced into a container and sufficiently mixed. Then, the
mixturewas stirredvigorously for about dminutesatarevolution
number of 900 rpmby a stirring blade so as to incorporate bubbles
into the reaction system. Thereafter, 46.2 parts by welght of
Millionate MTL (made by Nippon Polyurethane Industry Co., Ltd.)
were added thereto and stirred for about 1 minute to prepare
a cell dispersed urethane composition A.

[0159]
Example 1
The prepared cell dispersed urethane compositlion A was
| applied onto a release sheet (polyethylene terephthalate,
thickness 0.2 mm) previously subjected to release treatment,
to prepare a cell dispersed urethane layer thereon. Then, the

cell dispersed urethane laver was covered with a base material
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line Average cell diameter (Am) 9 T eidnexal As can be seen
from Table 4, the polishing pads of the present invention are extrenely
in renmoval rate stability because of |ow fluctuation of cells

excel | ent

the vicinity of the polishing surface.

layer (polyethylene terephthalate film, thickness 0.2 mm,
manufactured by Toyobo Co., Ltd.). The cell dispersed urethane
layer was regulated to be 1.2 mm in thickness with a nip roll
and then cured at 70°C for 3 hours to form a polyurethane foam
layer. Thereafter, the release sheet in the lower-surface side
of the polyurethane foam layer was released. Then, the surface
of the polyurethane foam layer was buffed to a thickness of 1.0
mm by a buffing machine {manufactured by Amitec) to regulate
thickness accurécy. Thereafter, a double-sided fape {double
tack tape manufactured by Sekisui Chemical Co., Ltd) was stuck
by a laminator to the surfaceof thebasematerial layer toprepare
apolishingpad. ZXphotomicrographofeasectionofthepolishing
pad is shown in FIG. 2. '
[0160]
Comparative Example 1

The prepared cell dispersed urethane composition A was
appliedontoeabasenmteriallayer(polyethyleneterephthalate
film, thickness 0.2 mm, Toyobo Co., Ltd.), to prepare a cell
dispersed urethane layer thereon. Then, the cell dispersed
urethane layer was covered with a release sheet (polyethylene
terephthalate, thickness 0.2mm) previously subjectedtorelease
treatmeﬁt. The cell dispersed urethane layer was regulated to
be 1.2 mm in thickness with é nip roll and then cured at 70°C
for 3 hours to form a polyurethane foam layer. Thereafter, the
release sheet in the upper-surface side of the polyurethane foam
layer was released. Thereafter, a polishing pad was prepared
inthesamemannerasinExamplel..A;motomicrographofasection

of the polishing pad is shown in- FIG. 3.
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[0162] [Fourth Invention] Exanple 1

70par t sbywei ght of hi gh- nol ecul ar - wei ght pol yol EX- 5030 (manufactured by Asahi
d ass Co., Ltd.; OHV, 33; nunber of functional groups, 3), 30 parts by

wei ght of pol ycaprol actonetriol (Placcel 305 manufactured by Daicel

Chem cal Industries, Ltd. ;OHV, 305; nunmber of functional groups , 3), 5
parts by weight of a silicone-based surfactant (L-5340, manufactured by Dow
Corning Toray Silicone Co., Ltd.) and 0.18 part by weight of a catal yst

(No. 25, manufactured by Mao Corporation) were introduced into a container
and m xed to prepare_a second conponent (25C). The average hydroxyl val ue
(OHvav) is 114.6 1 KQ*V@ theoretical) and the average nunber of

functi onal groupsr%1gﬁ) i|s{$ (theoretical). Then, them xture was stirred

vi gorously for abcﬁi m{nutes at a revolution nunber of 900 rpm by a
stirring bl ade so|as$—toinsorporate bubbles into the reaction system
Thereafter, 32.5 p hvei ght of carbodiimde-nodified MDI (MIIlionate
ML manuf act ured t ol yur et hane I ndustry Co., Ltd.; NCO wt% 29
wt% 25C) as a fif eonpohent were added to the second conponent (NCO CH
=1.1) and stirred|fpr—abput—%im nute to prepare a cell dispersed urethane
conposition. [016 The prepared cell dispersed urethane conposition
was applied onto ‘Sheet (pol yet hyl enet er epht hal at esheet, Toyobo

" Ester E7002, thic Ob nmm nitrogen gas perneability rate 1.15x10-1 [
cnB/cn2.s. cnHg] ctured by Toyobo Co. , Ltd. ) previously subjected
to rel ease treatm prepare a cell dispersed urethane | ayer thereon.
Then, the cell di drret hane | ayer was covered with a support sheet
(pol yet hyl ene ter 8 & [Toyobo Ester E5001, thickness 0.188 nm
y
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ni trogen gas pernm rate 3.72x10-11 {cnB/cnR.s.cnHg] , manufactured
by Toyobo Co., Lt We cel |l dispersed urethane | ayer was regul ated to
be 1.3 nun in thi nip roll (clearance 1.1 nm , then subjected
to primary curing 10 m nutes and then to secondary curing at 70C
for 2 hours to fo t hane foam | ayer. Thereafter, the rel ease
sheet under the p foam | ayer was rel eased. Then, the surface of
‘the pol yur et hane as sliced to a thickness of 1.0 mrby a slicer
of handsaw type (da@ufactured by Fecken) to regul ate thickness accuracy.
Thereafter, a dou g-sidﬁbqtape (doubl e tack tape manufactured by Seki sui
Chenical Co., Ltd)gsas stUECk by a | aminator to the surface of the support
sheet to prepare polishingpad. [0169] Exanple 2 A pol i shing pad
was prepared in t er as in Exanple 1 except that primary curing
was carried out ati EQC fidr|=2 |hours, and subsequent secondary curing was not
carried out. [016 E*E3<anp|e 3 A poli shing pad was prepared in the
sane nmanner as i niExanple xcept that a rel ease sheet (pol ypropyl ene,
Toyopear| SS P4238&,|«t hi ckness| 0.05 mm nitrogen gas perneability rate
2.33x10-9 [cra3/d manuf actured by Toyobo Co., Ltd. ) was used
in
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pl ace of the rel ease sheet described in Exanple 1. [0166] Conparative
Exanple 1 A pol yuret hane foam | ayer was forned in the sanme manner as
in Exanple 1 except that a rel ease sheet (paper, Separator 70G5, thickness
0.058 mMm nitrogen gas perneability rate 1.06x10-6 [cnB/cnR.s.cnHg],

manuf actured by i Paper Co., Ltd.) and a support sheet (paper, Separator
70GS, thickness 0.058 mm nitrogen gas perneability rate 1.06x10-6
[cnB/cnR.s-cmig], manufactured by G i Paper Co., Ltd.) were used in place
of the rel ease sheet and the support sheet described in Exanple 1.

Thereaf ter, theagebegsss shoet :apd ths1suUppanie sheetnabpyANdsbehow the

polyurethane foam layer were released. Then, both sides of the pol yurethane
foan1Iayerpm&aemtshmwedtuonaarénaxunamelgfexcelhﬁmtnanar§MDweﬁ atﬁandsaM/type

doubl o oi T A5 ¥ DACEITRCEr LY L BB Tene Can Bpht ISP DeY st uck by

a | am nat off tQqt %lgghyggegagﬂgxgoan1Iayer to prepare a polishing pad.

[0167] Table 5 ver age cell dianete r(gnm Interco nnected cel"
[Fourth Invention]
Example 1

70 partsbyweight ofhigh-molecular~weight polyol EX-5030
(manufactured by Asahi Glass Co., Ltd.; OHV, 33; number of
functional groups, 3), 30 parts by weight of
polycaprolactonetriol (Placcel 305 manufactured by Daicel
Chemical Industries, Ltd. ; OHV, 305; number of functional groups,
3), 5 parts by weight of a silicone-based surfactant (L-5340,
manufactured by Dow Corning Toray Silicone Co., Ltd.) and 0.18
part by weight of a catalyst (No. 25, manufactured by Kao
Corporation) were introduced into a container and mixed to
prepare a second component (25°C). The average hydroxyl value
(OBVav) is 114.6 mg KOH/g (theoretical) and the average number
of functional groups (fav) is 3 (theoretical). Then, themixture
was stirred vigorously for about 4 minutes at a revolution number '
of 900 rpm by a stirring blade so as to incorporate bubbles into
the reaction system. Thereafter, 32.5 parts by weight of
carbodiimide-modified MDI (Millionate MTL manufactured by
Nippon Polyurethane Industry Co., Ltd.; NCO wt%, 29 wt%; 25°C)
as a first component were added to the second component (NCO/OH
=1.1) and stirred for about 1 minute to prepare a cell dispersed
urethane composition.
[0163]
The prepared cell dispersed urethane composition was

applied onto a release sheet (polyethylene terephthalate sheet,
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rate (% Specifi c gravity C hardnes s (degree s) Renoval rate stability

(A

Toyobo Ester E7002, thickness 0.05mm, nitrogen gas permeability
ratel.15x107*% [em®/cm? s-cmHg ], manufacturedby Toyobo Co., Ltd.)
previously subjected to release treatment, to prepare a cell
dispersed urethane layer thereon. Then, the cell dispersed
urethane layer was covered with a support sheet (polyethylene
terephthalate,ToyoboEsterESOOl,thicknessO.lBBmm,nitrogen
gas permeability rate 3.72x107' [cm®/cm®s-cmHg], manufactured
by Toyobo Co., Ltd.). The cell dispersed urethane layer was
regulated to be 1.3 mm in thickness with a nip roll (clearance
1.1 mm), then subjected to primary cﬁring at 40°C for 10 minutes
and then to secondary curing at 70°C for 2 hours to form a

polyurethane foam layer. Thereafter, the release sheet under
the polyurethane foam layer was released. Then, the surface
of the polyurethane foam layer was sliced to a thickness of 1.0
mmby a slicer of handsawtype (manufacturedby Fecken) to regulate
thickness accuracy. Thereafter, a double-sided tape (double
tack tape manufactured by Sekisui Chemical Co., Ltd) was stuck
by a laminator to the surface of the support sheet to prepare
a polishing pad.
[0164]
Example 2

Apolishingpadwas preparedinthe samemanner as inExample
1 except that primary curing was carried out at 70°C for 2 hours,
and subsequent secondary curing was not carried out.
[0165] |
Example 3
, Apolishingpadwaspreparedinthe samemanner as inExample
1 except that a release sheet (polypropylene, Toyopearl SSP4256,
thickness 0.05 mm, nitrogen gas permeability rate 2.33x107°

[cnﬁ/cnffycmHg], manufactured by Toyobo Co., Ltd.) was used in
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100 plates 300 plates 500 plates Exanple 1 60 65 0.35 34 6 7

place of the release sheet described in Example 1.
[0166]
Comparative Example 1

A polyurethane foam layer was formed in the same manner
as in Example 1 except that a release sheet (paper, Separator
70GS, thickness 0.058 mm, nitrogen gas permeability rate
1.06x107® [em®*/cm®s-cmHg], manufactured by 0ji Paper Co., Ltd.)
and a support sheet (paper, Separator 70GS, thickness 0.058 mm,
nitrogen gas permeability rate 1.06x107® [cm®/cm®s-cmHg],
manufactured by 0ji Paper Co., Ltd.) were used in place of the
release sheet and the support sheet described in Example 1.
Thereafter, the release sheet and the support sheet above and
below the polyurethane foam layer were rele-asedﬂ. Then, both
sides of the polyurethane foam layer were sliced to a thickness
of 1.0 mm by a slicer of handsaw type (manufactured by Fecken)
to regulate thickness accuracy. Thereafter, a -double-sided
tape (base material: polyethylene terephthalate) was stuck by

a laminator to the polyurethane foam layer to prepare a polishing

pad.
[0167]
Table 5
Average | Interco | Specifi c Removal rate stability (%)
cell nnected c hardnes 100 300 500
diamete cell gravity s plates | plates plates:
r {um) rate (%) {degree
s) )
Example 1 60 65 0.35 34 6 7 9
Example 2 75 69 0.32 31 6 9 12
Example 3 65 64 0.36 35 6 8 10
Comparativ 62 58 . 0.43 40 7 14 20
e Example 1

As can be seen from Table 5, the polishing pads of the
present invention are excellent in removal rate stability. In

Comparative Example 1, when the release sheet and support sheet
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.9 Exanple 2 75 69 0.32 31 6 9 12 Exanple 3 65 64 0.36 35

having a high nitrogen gas permeability rate were used, the
polyurethane foam layer was shrunk and did not have a spherical

cell structure.
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6 8 10 Conparativ e Exanple 1 62 58 0.43 40 7 14 20
fromTable 5, the polishing pads of the present invention are excellent
rate stability. In Conparative Exanple 1, when the rel ease sheet

r enoval

and support sheet

CLAIMS
1. A polishing pad comprising a polishing layer

arranged on a base material layer, wherein the polishing
layer comprising a thermosetting polyurethane foam having
roughly spherical interconnected cells having an average
cell diameter of 20 to 300 um, the polyurethane foam comprises
an isocyanate component and an active hydrogen-containing
compound as starting components, and the active
hydrogen-containing compound comprises 30 to 85% by weight
of a high-molecular~-weight polyol having 2 to 4 functional
groups and a hydroxyl value of 20 to 100 mg KOH/g.

2. Thepolishingpadaccordimgtoclahnl,whereinthe
high-molecular-weight polyol comprises 20 to 100% by weight
of a polymer polyol in which particles of at least one polymer
selected from the group consisting of polystyrene,
polyacrylonitrile and a styrene—acrylonitrile copolymer are

dispersed.

3. The polishing pad according to claim 1, wherein the
active hydrogen-containing compound comprises 2 to 15% by
weight of a low-molecular-weight polyol having a hydroxyl
value of 400 to 1830 mg KOH/g and/or a low-molecular-weight
polyamine having an amine value of 400 to 1870 mg KOH/g.

4. The polishing pad according to claim 1, wherein the
active hydrogen-containing compound comprises 5 to 60% by

weight of a polyester polyol.

5. A method for manufacturing a polishing pad,
comprising steps of preparing a cell-dispersed urethane
composition comprising an isocyanate component and an active
hydrogen-containing compound containing 30 to 85% by weight
of a high-molecular-weight polyol having 2 to 4 functional
groups and a hydroxyl value of 20 to 100 mg KOH/g as starting
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As can be seen
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having a high nitrogen gas perneability rate were used, the pol yurethane
foam | ayer was shrunk and did not have a spherical cell structure. CLAINM
1. A polishing pad conprising a polishing | ayer arranged on a base materi al
| ayer, wherein the polishing |ayer conprising a thernosetting pol yurethane

f oam havi ng roughly spherical interconnected cells having an average cel
dianeter of 20 to 300 pm the polyurethane foam conprises an isocyanate
conponent Qgg en-—o cappoun t

conponents, 3Q¥h |vé9L (%ﬁgﬁﬂ%%% é?%?%g ég (%ﬁﬁé % ﬁ%r#%%% 30 to 85%
by wei ght H@f‘t&a;ﬂrﬂlghamre@mhathwegm—q;cﬂgﬁﬂsemvm*ghane@ompfqmdﬂqmal gr oups
and a hydk%&ﬁn@ﬁﬁﬂéfdglﬂﬂhlébéggédﬂhfg%ﬁéhe comp osf%lJ@et&OEéﬁﬁ'QQ pad

according to claim1, wherein the high-nolecul ar wei ght pol yol conprises 20
to 100% by NFETGHE GHNY Rolyieie ARl L9l Wi et Jating e%owhlaf( | east one
pol ymer selpeeird@f1r amddie girir LONsd std N WwinPAy dydege cell

pol yacrylonitrile andgg) styrene-acrylonitrile copolyner are di sger sed.

3. The polF'$fist§ GG 5 ci i UL SRS P dHEl Ak Y eth

hydr ogen- ct@ntcacmmsrsg odfo iU rch ecomprd tsteisn @ gl i thanvei Htdm ofager.

| ow- nol ecul ar - wei ght pol yol having a hydroxyl value of 400 to 1830 ny KOH g
and/ or a | ow nol ecul ar-wei ght pol yam ne having an am ne val ue of 400 to
1870 nmy KOH g. 6. A mgthqpefpsl inshbhgcpadiagcer apagshéngl ®iash/1, wherein
the acth%oh?bqu%%rg cs%p@ NG IO £oPr SeSs e A% bynawes ght of a

pol yester po A method for manufacturing a polishing pad,
conpri si n&OE‘Pé’ﬁslt&P“p?%‘B%Hﬁbn% Lol POFYEpElSetP IR Tt Hrain & PCoRP &S 4 en
conpri si n@yaimolgmcyam&taanq&r@poampbua@dc@ﬂtagml\z@ 1y eoogen- mpmeajgmmg

conmpound caont aj t0.85% b ight o hi gh- Iecul L pol yol
having 2 £33 PLRBLTORSr ThrouBeiay HonyaroRsr ORI he Or ey B0 KoM g
as startiggoupsoapdriehysirbyyteraanecaf Aloani Hyd n@th@ﬂ/gcmtamagrt&rtmse
material |Lakghntiils biencehladkapersed HEGHIANG) CUBASI AL O SO the
cel | -di spers ur et hane conposition to rma thernosetting po yur et hane

f oam | ayeﬁhﬁg% WG tho el Fedgherisea raant areadimera etPreedd st Havi ng an aver age

cell di an&bﬁ\ﬁn@ftl%@] taob%%% ﬁ@te%&félumafﬁ!ﬂﬂdh r&@'c@éll“@dii}@ei@é@kness of
t he t hernose uret hane foam | ay or

rmnuf act UPER " RO PRERORG e CORpIIce, T Siodds Brous et 1 o dahe

cel | - di spepsiedsurtehanel toKeesgiitrigohheortpid ke ¢ws ahelrsmfy@mafermmmﬂnent and
an active_h c 0 cont L ht of a
hi gh- nol ecu%gégg\g? h,gggg{; a@?ﬁa U{}]dﬁrmo acuﬂqnlc %3}11 roanpgsrp%n (gghydroxyl
val ue of 20YESH ll@wlﬂg Kmlglﬁs‘sm@mmg Jcm:rmm@rm%cmd rﬁEEt:]hJaﬁml“@aillff%am ng
e o, | FAAlhpgraqLeronne, SliRsle M 4h Je 0 8hh- g SALR SL WALIANG e

Ratin e ce

conposition terial Tayer on t rsed

ur et hane Eﬁ;lrﬁé§?t ?Bﬁetcﬁlnid?@ ttll?€ 19 S iSed RitetHee! 3%i on while
keepi ng t heythi.ckness thereof uniformwth a pressing neans to forma

t hernosetti ng pol yuret hane foam | ayer having roughly spheri cal

i nterconnected cells having an average cell dianeter of 20 to 300 gm and
rel easing the rél ea&;megh@e{tf@nd@mdﬂm:ttdt@mm&&ﬂéﬁngpmﬁhqﬂ@ﬂdm@a‘ oam

Layer.  ohichlcoflpTELRadl ot iyl achurdng 2 semaendyot of devi oe, whi oh

conprises a step ol'i'shin ace of” a sem con uctor wafer with the
p0||sh|ngsggacgﬂdgpgpﬁ]yafer with the polishing pad of claim 1.
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