DESCRIPTION METHOD FOR PRODUCTION OF POLISHING PAD
TECHNICAL FIELD [0001] The present invention relates to a polishing
pad (for rough polishing or final polishing) used in polishing the surfaces of
optical materials such as reflecting mirrors etc., silicon wafers, glass
substrates for hard disks, alumimytgsubstrates etc., as well as a method for
manufacturing the polishing pad. Particularly, the polishing pad of the present
invention is used preferably axapalishing padHorfinalpalisting.
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
aEEC}HNﬁS%% anllf%Iﬁ%ity and final polishing primarily intended to improve
s%f%? ]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 eam stuck ta aretatableplaten-and simulianeoushrfeeding
thereon an abrasive containing a colloidal silica in an alkali-based aqueous
sohutiomh(Patent Litératured)ishing) used in polishing the surfaces

of optical materials such as reflecting mirrors etc., silicon
wafers, glass substrates for hard disks, aluminum substrates
etc., as well as a method for manufacturing the polishing pad.
Particularly, the polishing pad of the present invention is used

preferably as a polishing pad for final polishing.

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 the polishing pad for finishing used in final polishing, the
following polishing pads have been proposed besides those described above.
[0005] A suede finishing polishing pad comprising a nap layer having a
large number of long and thin holes (naps) formed with a foaming agent in
the thigkness direction, in polyurethane resin, and a foundation cloth for
reinforcing the nap layer is proposed (Patent Literature 2). [0006] A
suede abrasive ploth forifinab polighing, ritt svHich used in final polishing,
surfaceroughnessisexpressedasanarithmeticaverageroughness (Ra) of 5 gm
of fesd a3 propased(Patérittteritré 3y 0007] ProRpsattazive efthtfopse
final polishing, which is provided with a base material part and a surface layer
(W& HAyery forined Bn the base material part, wherein a polyviny! halide or
viﬂy(g B@Hide copolymer is contained in the surface layer, is proposed (Patent
Literature 4). [0008] Conventional polishing pads for finishing have been
produced by wet curing-methed.1 The wel gring:mgihodisa methgd1ayer
wherein an urethane resin solution obtained by dissolving urethane resin in a
water-solubleaoryanicrsoivent suichas dinigthylformamitesisappliethento i h

base material, then
a foaming agent inthe thicknessdirection, inpolyurethane 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
surfaceroughness isexpressedasanarithmeticaverageroughness
(Ra) of 5 um or less, is proposed (Patent Literature 3).
[0007]

An abrasive cloth for final polishing, which is provided
with a base material part and a surface layer (nap layer) formed
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 obtained by dissolving
urethane resin in a water-soluble organic solvent such as

dimethylformamide is applied onto a base material, then



wet-solidified by treatment 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

ayerage paricie dipmeter-abl 1 30 gm. js preduced by.thewgtedringgrain
method. [0009] In the wet curing method, however, there is a problem

thatce l[argecamatiitcof metatémpuritydree piiified watenshould de tisetlpwed
tremendous investment in plant and equipment are necessary, and thus
pROdBEtorF EO5IS &k hKigh JTRére iBlglso @itthier probem af kgl ace layer
environmental burden since a solvent has to be_used,. In addition, the

CSRUBNHIBRAF polisHing IS YoF Hfering Tave probleme SutR a8 oty 25+
AurahiieBnddnleriaraplishing staplitbesause the cells 1RYE. 1LARY o

long structure. On the other hand, the polishing cloth for finishing in Patent

Literature 3 asccempaiedywith the €anyentignah polishing &lRthghas the wet

improvements in durability and removal rate stability because the cells are
roughlysphericad] but there is a problem of deterioration in durability resulting
from the fact that the starting material is thermoplastic polyurethane. [0010]

PRI !

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 inplant andequipment are necessary,
and thusproductioncostsarehigh. Thereisalsoanotherproblem
of high environmental burden since a solvent has to be used, .
In addition, the conventional polishing pads for finishing have
problems suchaspoordurabilityandinferiorpolishingstability
because the cells have a thin and long structure. On the other
hand, the polishing cloth for finishing in Patent Literature
5, as compared with the conventional polishing cloth, has
improvements in durability and removal rate stability because
the cells are roughly spherical, but there is a problem of
deterioration in durability resulting from the fact that the
starting material is thermoplastic polyurethane.
[0010]
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DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0011]
An object of the present invention is to provide a method
for inexpensively and easily manufacturing a polishing pad

excellent in durability and polishing speed stability.

MEANS FOR SOLVING THE PROBLEMS
[0012]

The present inventors made extensive study to solve the
problem described above, and as a result, they found that the
object can be achieved by the following manufacturing method,
and the present invention was thereby completed.

[0013]

That is, the present invention relates to a method for
manufacturingapolishingpad, comprisingthe stepsof: preparing
a cell dispersed urethane composition by mechanical foaming,
applying the cell dispersed urethane composition onto a base
material layer, forming a polyurethane foamed layer having
roughly spherical interconnected cells by curing the cell
dispersed urethane composition, and regulating a thickness of
the polyurethane foamed layer uniformly,

wherein the cell dispersed urethane composition contains an




Literature 3: JP-A 2004-291155 Patent Literature 4: JP-A 2004-335713
Patent Literature 5: JP-A 2006-75914 DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION [0011] An object of
the present invention is to provide a method for inexpensively and easily

majfacturing & pelishing pad sxcellentindurability-and,palishing spegdund,

stabllity.

the active hydrogen-containing compound contains 60 to 85% by

weight of a high-molecular-weight polyol havinga hydroxyl value

of 20 to 100 mgKOH/g and 2 to 15 % by weight of a

low-molecular-weight polyol having a hydroxyl value of 400 to

1830 mgKOH/g.

[0014]

The present invention also relates to a method for
manufacturingapolishingpad, comprisingthe stepsof: preparing
a cell dispersed urethane composition by mechanical foaming,
applying the cell dispersed urethane composition onto a base
material layer, laminating a release sheet on the cell dispersed
urethane composition, formingapolyurethane foamed layer having
roughly spherical interconnected cells by curing the cell
dispersed urethane composition while making the thickness
thereof uniformwith a pressingmeans, and releasing the release
sheet on the polyurethane foamed layer,

wherein the cell dispersed urethane composition contains an

isocyanate component and an active hydrogen—-containing compound,

the active hydrogen-containing compound contains 60 to 85% by

weight of a high-molecular-weight polyol havinga hydroxyl value

of 20 to 100 mgKOH/g and 2 to 15 % by weight of a

low—molecular—-weight polyol having a hydroxyl value of 400 to

1830 mgKOH/g.

[0015]

As describedabove, apolyurethane foamed layer (polishing



MEANS FOR SOLVING THE PROBLEMS [0012] The present inventors
made extensive study to solve the problem described above, and as a result,
they found that the object can be achieved by the following manufacturing
method, and the present invention was thereby completed. [0013] That

is, ihe presentinyentiogrelates te aimethodsfarapanufagturing aipelisting
pad, comprising the steps of : preparing a cell dispersed urethane
cepipositiam byarechanicakfoaminge appdjing the ceh«lispersed urethane 1y
composition onto a base material layer, forming a polyurethane foamed layer
hav gL robyRlySpHeticay mEtesnitecterdells b ctring the eIFBisperseding
urethane composition, and regulating a thickness of the polyurethane foamed
RO SRR ETT the el TRSHAH ST b COMEL RO CONEIITS &h

Isacyanale, GRTROAERLAN 80,ackve hydrpgen-cantaining, campgind. the,

active hydrogen-containing compound contains 60 to 85% by weight of a
hightmolesulariveight pelyel having adydrexylvaluen of 20nteckdd mKOH1g:
and 2 to 15 % by weight of a low-molecular-weight polyol having a hydroxyl
vahre 0£4001t0c2830aaKOH e [0 in tiThe peeserit ibvention @lso zetates
to a method for manufacturingapolishingpad,comprisingthestepsof:preparing
aLEIPdisFErSed (rethane Eompositidh By reeHafikzal Toaming Jasplying thad

opll disnersed urethane cpmnosiion, onto & hase material ayer, lamingting 3
ré(]ease séllleet on the cel |spersed:"uret ane CqupOSItIO%, ?ormlng a

polyurethanesfoamed laver-haviag spugbly,spherical Intereonnacted cellsby,

curing the cell dispersed urethane composition while making the thickness
thereof anifagmawithi a press ing meanso,1ghd ¢eleasing the¢elaasg=gsheehdse
the polyurethane foamed layer,

suppressed and accuracy of a thickness and specific gravity can
be easily controlled. In addition, the mechanical foaming
method does not necessitate use of a solvent and a foaming agent
such as a Freon and is thus not only excellent in costs but is
also preferable from an environmental viewpoint. The
polyurethane foamed layer has roughly spherical cells and is
thus preferable in durability. Accordingly, when a material
as an object of polishing is polished with a polishing pad having
the foamed layer, removal rate stability is improved.

[0016]

The present invention also relates to a polishing pad,

whereinapolyurethane foamed layer is arrangedon abasematerial
layer, the polyurethane foamed layer comprises a thermosetting

polyurethane foamhaving roughly spherical interconnectedcells

and has self-adhered to the base material layer, the



wherein the cell dispersed urethane composition contains an isocyanate
component and an active hydrogen-containing compound, the active
hydrogen-containing compound contains 60 to 85% by weight of a
high-molecular-weight polyol having a hydroxyl value of 20 to 100 mgKOH/g
and2-10, 15:% by, weiaht ofa Hawemelecular-weight palyal having ashydraxyh
value of 400 to 1830 m KOH/g. [0015] As described above, a polyurethane
feaampddayer peotishing dayepdiaving raughly sphericab (spheresshapeshand
oval sphere-shaped) Interconnected cells can be formed extremely eas ily by
a p od & O @I q A

1 ( o CA " I\ 1< : ‘ -
foaming method (including a mechanical frothingmethod) to
—gont mpound contains 60,fo 85% by weight of

cells (post-expansion phenomenon) after a step of uniformly regulating a
tHickness efthex polyeirethanecfoameddayexcantyel sappie ssed andfaéflracy

of a thickness and specific gravity can be easily controlled. In addition, the
iNGEtRSE BoES hot helessitate iise BPAdav8IREantPra t 1 ¢

foaming agent such as a Freon and is thus not only excellent in costs but is
o0 Br TG HO 2 emro e el B BoR TR ol et A e
sy hasiougbly SPSHCEl AR/ I s Y sfarable B AUrBbR. o ox ana
Accordingly, when a material as an object of polishing is polished with a
potishingrpad bavingithe.foamed layer, removal rate stability is Improved.
[0016] The present invention also relates to a polishing pad, wherein a
pbRukéthane foamed layer is arranged on a base material layer, the
polyurethane foamed layer comprises a thermosetting polyurethane foam
having rédgRRFEATETEalnterédiecietf ceii§ BRd HEsSSEIfRaHE18E0 tHe o~
bage m%%?é}'ﬁé,erggq (;[hg%osgt.tir_]g ponure'Fhane fpam is a cured product
of a cell iSpersed urethane conlilposmon contains an isocyanate component
and an active hydrogen-containing compound, the active
hydrogen-containing compound contains 60 to 85% by weight of a
higftsmaledularaveighRpElOE havingra hydkassy grotip number of 20 to 100 m
KOH/g and 2 to 15 % by weight of a low-molecular-weight polyol having a
hy8Fdxd/] value of 400 to 1830m KOH/g, and the base material layer is a
non-foam%d plaslt!fz glgn contalglnlgraet Ilgaagt one resin selectec%fr%m thg grou

consistina of r%ﬁon, poﬁ}%?ﬁﬁ%ne, poﬁ/proﬁylce%%?%%fytels%lr 8ndtpc‘ﬁy€|nyfen
Cﬁﬁvgk%lgglﬁhy be prepared by a mechanical foaming method

(includingamechanical frothingmethod), andisnotparticularly
limited with respect to other aspects. For example, the cell
dispersed urethane composition is prepared by the following
methods.
[0019]

(1) The first component whereina silicon-based surfactant

is added to an isocyanate-terminated prepolymer produced by an



An average cell diameter of the polyurethane foamed layer is preferably 35 to
300 gm. BEST MODE FOR CARRYING OUT THE INVENTION [0018]

The cell dispersed urethane composition of the present invention may be
prepared by a mechanical foaming method ( including a mechanical

frothingmethad)o-and,is-naj particulagy limited. with respet topther aspecis.
For example, the cell dispersed urethane composition is prepared by the
falloveingsmethads.i[0919) stiftpdhedf rsicomponent witergimareactive
silicon-based surf actant is added to an isocyanate-terminated prepolymer
pecduced By arisecyanatercoiipbrertafithsa Righ-TRéleetariright Potyeld
or the like is mechanicall¥ stirred in the presence of an unreactive gas, to,

dispefsethdiiréattive gd¥As fifis R&s tHerehy fotiing & celr dispérsfon.
Theq, g second Companent coNIAININGACHVE,AyJrogen-caniaiiing _ e i gnt

compounds such as high-molecular-weight and low-molecular-weight polyols

are added to, and.mixed with, thecelldispersionmteprepara aicel gisparsed,
urethane composition. | f necessary, a catalyst and a filler such as carbon
btack maylbeladdedidthe seconereompenentll dispersed urethane

composition. Ifnecessary, acatalystandafiller suchascarbon
black may be added to the second component.
[0020]

(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 forming a cell
dispersion. Then, theremainingcomponent isaddedto, andmixed
with, the cell dispersion to prepare a cell dispersed urethane
composition.

[0021]

(3) Asilicon-based surfactant is added to at least either
of the first component containing an isocyanate component (or
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



[0020] (2) A silicon-based surfactant is added to the first component
containing an isocyanate component (or an
isocyanate-terminatedprepolymer) and/or the second component containing
active hydrogen-containing compounds, and the component(s) to which the
silicogrbased sudactantds addedisspechanically stirced-inithe gresencergf,an
unreactive gas, to disperse the unreactive gas as fine cells thereby forming a
ceh dispersiorbTherethe femainieg camppaentis addeddos andpixed with,
the cell dispersion to prepare a cell dispersed urethane composition. [0021]
(3PA%licon-based surfactant is added to at least either of the first component
containi:é an isocganate component %or an isocyanate-terminated

prepolymer) or Hé $e¢oHa compbRent d8ntaifing alive hydroden-coRtainthg
Compay Tgéh%% the, first and second components-are mechanically,stirred in

the presence of an unreactive gas, to disperse the unreactive gas as fine
cells theyebypreparing aeeh gispersed suathanercempasition. [0022] A
polyurethane is preferable as a material for forming the polishing layer
bée&adse it can easily form roughly spherical fine cells by the mechanical
foaming method. [0.023i Alternatively, the cell dispersed urethane
compositidit 7i&y? bé Breparéd by & heCHamicarfothing meffod °Thas 1t ion

mechgnical frothing method is a me h|$g gglﬂelrein stg{ltir(llg components are

. ma e epare a mechagnica ng method. e.mechanical
wﬁrc}/ducéjcflrﬁo a mixing cﬁam er, while an unreactive gas IS mixe erein,

apdJbg mixtyre. isgnixed under stiring with ﬁlm%rsé&%a%éﬂpg%ﬁ*{@ix%e
thereby dispersing the unreactive gas in a fine-cell state in the starting
mixture duddweimechanicalifrathing methed, isvan prefesablenmethad becguse ias
density of the polyurethane foamed layer can be easily adjusted by regulating
the afsblimeateam umedctive gasininesl ifereirrcid additions the eifidenéy bfa
production is high because the polyurethane foamed layer having fine cells

WIth & aiferagl el dimEdr 635 16 S00° gt CaR BeSdoitimiGusy TomnkdY ©

[%Q£ﬁln51fine—cellstatejjlthestartingn&xture. The mechanical
frothing method is a preferable method because a density of the
polyurethane foamed layer can be easily adjusted by regulating
the amount of an unreactive gas mixed therein. In addition,
the efficiency of production is high because the polyurethane
foamed layer having fine cells with an average cell diameter
of 35 to 300 pum can be continuously formed.

[0024]

As the isocyanate component, a compound known in the field
of polyurethane can be used without particular limitation. The
isocyanate component includes, for example, aromatic
diisocyanates such as 2,4-toluene diisocyanate, 2,6-toluene

diisocyanate, 2,2’-diphenyl methane diisocyanate,



As the isocyanate component, a compound known in the field of
polyurethane can be used without particular limitation. The isocyanate
component includes, for example, aromatic diisocyanates such as
2,4-toluene diisocyanate, 2,6-toluene diisocyanate, 2,2'-diphenyl methane

diisqoyanatee 4.4 -diphenyt methane diisgeyanate 4.4:dinbenyl methane
diisocyanate, polymeric MDI, carbodiimide modified MDI(for example,
Millibsate Mk ttaade dyyNippion Rolyurethansiinduisty @oditdgd MDI (for
1,5-naphthalene diisocyanate, p-phenylene diisocyanate, m-phenylene

diigeeartatel phdyiylenediisteyarte Rind iRy e disedyatiate L aRpYatc
diisocyanates such as ethylene diisocyanate, 2,2,4-trimeth¥

I
hekamethylehedlisSeysiateARAT BhexametryIdReanisseyahats, Sha
cyclpalipbatic disogyanales sueh as 1dseyclohexang disogyanate,

4,4'-dicyclohexyl methane diisocyanate,

isophesenedisecyanateangnerborsanediisosyanate, Thesemay be used
alone or as a mixture of two or more thereof. [0025] As the isocyanate
comiponertni ispossible 40 samotorlycthesalbboverdescribed diisocyanatey 1
compounds but also multifunctional (trifunctional or more) polyisocyanates.

ARt Aofdha RUTAMALS e8Mpolinbs *aReHRaE srifisdyaratesdduct
| ially available as Desmodul- d
CQW&)O“”%%('%%%%‘}?JC'@% Yf?ar‘]’cj‘%é”‘na as ﬁ%‘_"@%g}@%ﬂl and,

Duranate emica stry Co., mong the
i§P§y§89§%ﬁQEH¥NE¥KSL@@Qg@@@ﬁ%&&@%methane diisocyanate,

4,4'-diphenylmethanediisocyanateorcarbodiimidemodifiedMDI is preferably
usedp[2r] Asithedrighrmaolesularweighthpalyeal; ascempoand knaws é@ may
be used alone or as a mixture of two or more thereof.
[0025]

As the isocyanate component, it is possible to use not
only the above-described diisocyanate compounds but also
multifunctional (trifunctional or more) polyisocyanates. As
the multifunctional isocyanate compounds, a series of
diisocyanate adduct compounds are commercially available as
Desmodul-N (Bayer) and Duranate™ (Asahi Chemical Industry Co.,
Ltd.) .

[0026]

Among the isocyanate components described above,

4,47’ -diphenylmethane diisocyanate or carbodiimide modified MDI
is preferably used.
[0027]

As the high-molecular-weight polyol, a compound known in

10 °



the field of polyurethane can be used without particular limitation. The
high-molecular-weight polyol Includes, for example, polyether polyols
represented by polytetramethylene ether glycol and polyethylene glycol,
polyester polyols represented by polybutylene adipate, polyester
pelycarbanatepolygts exemplified byTeastion progueisRfdplyester glysols
such as polycaprolactone polyol and polycaprolactone with alkylene
catlanate; polyester polygarbonateypelyelssdhtaingbby seadting etlydeneor
carbonate with a multivalent alcohol and reacting the resulting reaction

NTIXEUTE VFith BRLOiRjarfe dRErBeXyIiE GBiE TNGEHIBN a16 BONGIS Bt AiNeHIBy

ester exchange reactjon of a gﬁ%?gdrogl compoundwith aryl carbonate, and

polyHiér BoKofs sttt adpoly pofydl K Which Polyimar particied aré
%3%%%%@&@85%“8}51 Used S109hLQpas & Mixtwe of twa.on mote thareol.

To produce the polyurethane foam having an interconnected cell
spuctures apelpersialyobis peefetably ysediandsaqgolymerspelyel g1lycols
Inwhichpolymerparticlesmade of acrylonitrile and/or styrene-acrylonitrile
cepolynerscareydispersettisoparticalar lylpreferabiy usedr hiscpolymerigdiyol
is contained in an amount oflfreferably 20 to 100 wt%, more preferably 30 to

60Mioh SRPLHEWROTE bBlyher poR/ot ised! Thehighamalecuidrveight pokst
(including.the pol olyal) is contained. in an amount of 60 to 85 wt%,
e BrTaty 0 L e Bty Ao E LS aing CeniauAas
By.using the  high-moleculag weight.nelyokina specified-amoupt, sellfilms
are easily broken to easily form an interconnected cell structure. [0029]
Amoeng the high-moleaylasaneightpolyots; abigh-molecitlat-weightpelyokr
having a hydroxyl value of 20 to 100 mg KOHY/qg is preferably used. The

hyd e yaliesis meresreferalilyy2E 580 g KO Whert thechydhoxgte,
value is less than 20m KOH/g, an amount of a hard segment in the

pORURtHAITE Ts Feducetf so'that darBbility tetids B b tedticet! itiie et
shvdreoalie pgreatdhan 400 e KOH G & erssliidng degrac b e

t
polyurethane foam becomes so hig he product tends to be brittle.

[Q33Q)wo oA rymberiavesage molecular weight of the high-molecular-weight
polyol is not particularly limited, but is preferably 1500 to 6000, from the

Vievg@aint of the elastic characteristics of the resulting polyurethane. When
the number-average molecular weight is less than 1500, the polyurethane
obtained TRéTERBAT B0ES st Al Shfitre A erastic eRarabtéAstics; thiS easfly

becoming a brittle polymer. Accordingly, a foamed |ayer made of this
O GG ST o i 0 S of 11 el ehr s A Teg B ymer

waler, Qnithe gther hand,when.the pymbersaverage molecian weightjs /o -
higher than 6000, polyurethane obtained therefrom becomes too soft.
Theyetore -a fegmedilayen madgafthisrpolywethapertepds s particularly
preferably used. This polymer polyol is contained in an amount
of preferably 20 to 100 wt%, more preferably 30 to 60 wt%, in
the whole polymer polyol used. The high-molecular-weight
polyol (including the polymer polyol) is contained in an amount

of 60 to 85 wt%, more preferably 70 to 80 wt%, in the active

hydrogen-containing compound. By using the

11 °



to be inferior in durability. [0031] Examples of the low-molecular-weight
polyol that can be used together with a high-molecular-weight polyol
described above include: ethylene glycol, 1,2-propylene glycol, 1,3-propylene
glycol, 1,2-butanediol, 1,3-butanediol, 1,4-butanediol,

23-butapadied i1, 6-hexanedigh neopentyl glycel 4 4-cyelehexanedimethanal,
3-methyl-1,5-pentanediol, diethylene glycol, triethyleneglycol,
14-bis{2hydroxyethexy}herzene, trimethyletpropanecghcetned cell
1,2,6-hexanetriol, pentaerythritol, tetramethylolcyclohexane, methyl glucos
ide- L 861t -mannitol, dulcitol, sucrose,

2,[2 g 6-tetrakis(hydroxymethyl)cyclohexanol, diethanolamine,
N-g]e?tﬁglldiethanolamine, triethanolamine and the like. Other examples that
can be ugggﬁgg%mgrﬂi L%Q%Mg%ﬁlw%ei%tl%lygl alaso Include:
low-molecular-weight polyamine such as ethylenediamine, tolylenediamine,
diphenymethanediamingndigibylenetriaming and the bke.1Still otkerr 20 to
examples that can be used together with the high-molecular-weight polyol
alsingudé@talgohelammesrsuchyas seonoetiendlaminegyl value is more
2-(2-aminoethylamino)ethanol, monopropanolamine and the like. These

|G ShEletbiar-weight peIIsERigHEmoBeara-hRigH S dmilies el nayse
used alpne o mixture of two ore thereof. [0032 ong these
e e e BTy st Sl o406 12
1830.mg KOk /gand/or ajowsmalecylarsweightpelyaming having:am amjne,
value of 400 to 1870 mg KOH/g are preferably used. The hydroxyl value is
more preferablyvAQthto 1250 ;g KOHfg,rand theamine yalueds sBereink ing
preferably 400 to 950 mg KOH/g. When the hydroxyl value is less than 400
et WG4/ g ‘ot trie RiminengalDe s 1883 tharr406 sngKOK Iy L AR teffeet pf oduct
improvin% formation of interconnected cells tends to be not sufficiently
obtAiftéd *OMthe 5ther hand, when the hydroxyl value is greater than 1830

/g or the amine value is greaterthan 1870m KOH/g, awafer tends
tobe easily scratched on the surface. Particularly, diethylene glycol,
triethylene glygsker 3;A-butanediokis preferablyused.{0033] To form the
polyurethane foamed layer having an interconnected cell structure, the
|ovi-ghetecltaraieight polydl, the lov-melectlaraweight potyamine anddheout
alcohol amine are contained in the total amount of preferably 2 to 15 wt%,
mcrePpreferatly b to 20 oo i fhre A6V HYRIBEBHROHtAIMAg ‘dympoandic
By using the Jow-molecular-weight palyol etc. in specified amounts, cell films
oA B BrOR 15 oAbl Bt AR e iR Eal et & hier
the,meshanical charaeteristics of the polyurethane. faamed Jayey, arg,e
improved. [0034]

polyurethane obtained therefromdoesnot have sufficientelastic
characteristics, thus easily becoming a brittle polymer.

Accordingly, a foamed layer made of this polyurethane is rigid
to easily cause scratch of the polished surface of a wafer. On
the other hand, when the number-average molecular weight is
higher than 6000, polyurethane obtained therefrom becomes too

soft. Therefore, a foamed layer made of this polyurethane tends

12 °



In the case where a polyurethane is produced by means of a prepolymer
method, a chain extender is used in curing of a prepolymer. A chain extender
is an organic compound having at least two active hydrogen groups and
examples of the active hydrogen group include: a hydroxyl group, a primary
Of sesendamLamino grouR,a thiek ggoup (SH) and the like. Concrete
examples of the chain extender Include: polyamines such as
4[4anethylenebis(o-chloroaniline) (MOCA), 2,6-dichloro-p-phenylenediamine,
4,4'-methylenebis(2,3-dichloroaniline),
3,5-bis(n€é§tﬁ%ml31i%?-?,ﬁ-fé}@eh@iﬂ'rdﬁ*ﬁih%?u1ar—weight polyol that can be
3,5-bis(meth¥Ithio)-2,6-to|uenediamine, 3,5-diethyltoluene-2,4-diamine,

35 UfethySILRRE-Z B-diamine ity iené giyEot-ditp-aninchersoxte -2
pgg@%gagﬁ%ﬁﬂggg(ng§fgﬁgagﬂggg%qz¥¥§Lpropylene glycol,
4,4'-diamino-3,3',5,5'-tetraethyldiphenylmethane,

4:4'digming-G:3 dilsoprepy1-b, 5'-gimethyldiphenylmetharenediol,
4,4'-diamino-3,3',5,5'-tetraisopropyldiphenylmethane,
112-bis{2tamavbiphlenylthio)ethtaaresdiol, 1, 6-hexanediol, neopentyl
4,4'-diamino-3,3'-diethy1-5.5"-dimethyldiphenylmethane, .
l\ﬁ&l%%ec%éﬁﬁ-ﬂ%%ﬁﬁﬁﬁ&ﬁﬁé‘ﬁﬂ Héne%/‘methyl‘l'5‘pe“ta“edl°l'
3,3-diethy1-4,4'-diaminodiphenylmethane, m-xylylenediamine,

’\ﬁ?'he_ %—%hgg- eutglfg-%%e’n%gnleec%mllr?él,el%%ﬁé)r)li(ylenediamine and
prxylylenediamine; é%é@H@%UJ%éWEEQ{E Jolyql.compenent: andha |
low-molecular-weight polyamine component. The chain extenders described
aboyedmay belysed eitberakoneiorin mixtuee rofitwoi kintls or more. [0035]

A ratio between an isocyanate component, a polyol component and a chain
ekesriierdn e drvetttior ezn b alidred o vakess drays ddebrdihgmtennitol,
molecular weights thereof, desired physical properties of polyurethane
fGEmeli8yer SRGTRE fike. In order to obtain a foamed layer with desired
polishing.characteristies, 4 1atig.of fhe number ofisocyanate,arolps N an .,

isocyanate component relative to a total number of active hydrogen groups

(yclroxyl aroups s ANIARAGeYPs) i arRelyoleomponeat and a chain other
extender is preferably in the range of from 0.80 to 1.20 and more preferably

irethenrangetoffram 0@utee d. 1 5o Whenr thechurnbeérighisocyarateagroupisdst
outside the aforementioned range, there is a tendency that curing deficiency
iSCaYSed, FefriredSpEtific §rAVIEaATE hardness - nBPoBEIed, angh as

pggﬂyTngngg'Agfkﬁgqg%g%gdiamine, diphenylmethanediamine,
diethylenetriamine and the 1like. Still other examples that can
be used together with the high-molecular-weight polyol also
include: alcoholamines such as monoethanolamine,
2—(2—aminocethylamino)ethanol, monopropanolamine and the like.
These low-molecular—-weight polyols, high-molecular-weight
polyamines etc. may be used alone or as a mixture of two or more

thereof.
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[0036] The isocyanate-terminated prepolymer is preferably a prepolymer
having a molecular weight of about 800 to 5000 because of its excellent
workability, physical properties etc. When the prepolymer is solid at an
ordinary temperature, the prepolymer is melted by preheating at a suitable
tgmperature prior to use. [0037] The silicon-based surfactant includes,
for example, a surfactant containing polyalkylsiloxane/polyether copolymer.
Such silicon-basedesirfactapboan be examplhified by SHx192 apdt-634001
(made by Toray Dow Corning Silicone Co., Ltd.) as preferable compounds.
[6G38]n9 2 arersEdditivesmay bEdfiked; 'suth &9 alstibiizenhchiding an
antioxidant, a lubricant, agigment, a filler, an antistatic agent and others,

[0630]"° = the lintactive Gas et for Tohmilty Hhe BUBbISS i'préferablyhdt
compistible, and is,soecificallynirgoen. Oxyoen. a,¢athan digxide gas, g fare

gas such as helium and argon, and a mixed gas théreof, and the air dried to
remeye watey is mostpreferable imoespectofcaste amine value is more
preferably 400 to 950 mg KOH/g. 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 tends
to be not sufficiently obtained. On the other hand, when the
hydroxyl value is greater than 1830 mg KOH/g or the amine value
isgreater than 1870 mgKOH/g, awafer tends tobeeasily scratched
on the surface. Particularly, diethylene glycol, triethylene
glycol or 1,4-butanediol is preferably used.
[0033]

To form the polyurethane foamed 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 wt%, 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 foamed layer are improved.
[0034]

In the case where a polyurethane is produced by means of

14 °



[0040] 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 stising.device:is not partigularlydimited.and 2 whipperstype.Stirings o
blade is preferably used to form fine cells. For obtaining the Intended
pohesethane foamethlayere thee numbersof revolytions obtheostirdngblade is:
preferably 500 to 2000 rpm, more preferably 800 to 1500 rpm. The stirring
tifRR BCsiitebly tEgUlatéd depentdirty 61 Rhe Intérrreeratemsity> f[00ad] act ivca
preferable mode, different stirring devices are used for preparing a cell
dEpErSioR Tt Foalting Prock S aharfor Sy 'tﬁepfﬁgi‘“%ﬁéi ﬁ?essee%%?\ oY
compenents o mix them. JespectivelyStiring inthe mixing step.may. pet be
stirring for forming cells, and a stirring device not generating large cells Is
peeferakly iisedhindthesmidig step..SWch postifing deyics ishpraferably a
planetary mixer . The same stirringdevice may be used in the foaming step of
pfepgdrimg alcelledispérsion @ntomaheimixieg sty dF mixing the respective
components, and stirring conditions such as a revolution rate of the stirring

bfade dfe preteraply tegiiated 2ediding to necessary. [0042]  Then, the
cell dispersed urethane compositjon prepared by the method described
a%bge is %%%ﬁé noer%é Sa(t%ég:a (r%lé:t}gﬁ%?%%%ﬁ alﬁg then the cell dispersed

utethape compasitionis cused 10 farm apalyyretbane foamed layer (polishing
layer). [0043] The base material layer is not particularly limited, and
examples include a-plastic fijr-suchuas aylom potypropylene, polyethylene,
polyester and polyvinyl chloride, a nonwoven fabric such as a polyester
néenwoventfabies dusien Aohwb\anifabric and an acrylic nonwoven fabric, a
nonwoven fabric impregnated with resin, such as a polyester nonwoven

fabric fmpreghated Wit plytirethdhe’ & pdiyies reditfdam such as
polyprsthane foam and polysthylene fgam, ﬁ%%?\%rﬁl}%ﬁ rgsin such

asbutadienerubberandisoprenerubber,andphotosensitiveresin. Among these

materals; a-plastic fipsuchas nylon, polypropylene, polyethylene, polyester
and polyvinyl chloride and a polymer resin foam such as polyurethane foam

ahd4dolyethyiene fodm dre preferabhetised.diphenylmethane,
4,4'-diamino-3,3’-diisopropyl-5.5’'-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-moleculer-weight polyol component; and
a low-molecular-weight polyamine component. The chain

extenders described above may be used either alone or in mixture
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[0044] Preferably, the base material layer has hardness equal to or
higher than that of the polyurethane foamed layer in order to confer
toughness on the polishing pad. The thickness of the base material layer is
not particularly limited, but from the viewpoint of strength, pliability etc., the

thiekness is;preferably, 2040 1000 gm, more preferably 50 to 800 gm. [0045]
A method of applying the cell dispersed urethane composition onto the base

matesal layer can make use of coating methods us ing, for example, roll
coaters such as a gravure coater, kiss-roll coater and comma coater, die
coaters SUEREL P SIOI TRkt Lavd TEuTtancEFREerdrid & 8§-tikeze Cortert
curtain coater etc., and any methods can he used insofar as a uniform

cOAtinG fifti LA BETBTED On"the BASE MatdVidi1ayer. fod4e6]° *PIsrdlies
by nratng e palywrsthane lgam, farmed by appling ,thﬁecﬂ'r%ié%ﬂ?%qcal

urethane composition onto the base material layer and then reacting the

compasitiar yniit ibdoesnatiflove hasasuefiegtofand the 1ike. In order
Improvingphysicalproperties of the polyurethane foam and is thus extremely
preferdltlel Post Curends caned out preféeably<at 40 tc 20Cfor 10 to 60
minutes and conducted preferably at a normal pressure in order to stabilize
th&*8hapE Bt cels Cfo047T 2t LoIr the Brdtittieh 6f the pokiietiase fo&med:

Iag/er known cactalysts romotln}g_;eai ggl.yureghoanae Ee%catior%, such as terti %

i
amine-based catalysts, may be used. The type and amount of the catalyst’

added aredefermined in gonsideration of flow imefor.application entoa o1
base material layer after the step of mixing the respective components.
component and a chain extender 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 is outside the
aforementioned range, there is a tendency that curingdeficiency
is caused, required specific gravity and hardness are not
obtained, and polishing property is deteriorated.
[0036]

The isocyanate-terminated prepolymer is preferably a
prepolymer having amolecular weight of about 800 to 5000 because
of its excellent workability, physical properties etc. When
the prepolymer is solid at an ordinary temperature, the
prepolymer is melted by preheating at a suitable temperature
prior to use.

[0037]

The silicon-based surfactant includes, for example, a

surfactant containing polyalkylsiloxane/polyether copolymer.
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[0048] Production of the polyurethane foamed layer may be carried out
in a batch system wherein the respective components are weighed,
introduced into a container, and mechanically stirred, or in a continuous
production system wherein the respective components and an unreactive gas
are, continuously fedto-asstirng device andmeshaniaally: stirmed, and the . na
resulting cell dispersed urethane composition is sent onto a base material
laye¥3a formaadpragduct ofdddPow Cdir tHermethodFfonmanufacturing) thes
polishing pad according to the present invention, it is necessary that after the
pBiRiretirneSfo2PRed Y&y is formed on the base material layer or while the
poglur thane foamed layer is formed, the thickness of the polyurethane
foame ]Iayer is uniformly regulated. A method of uniformly regulating the
thickness, of the, polyyrethane. foameglayer includes, put s not liited to, a
method of buffing the polyurethané foam with an abrasive, a method of
pressing ithyithrapressingdelate, eta.J0056knt, OB thesther hand, the celh
dispersed urethane composition prepared by the method described above is
applied omto the base materili@yer; and a release sheet is laminated on the
cell dispersedurethane composition. Thereatfter, the cell dispersed urethane
céﬂfb%%ltion may be cured to form a polyurethane foamed layer while the
thicknesg fhoreof is made.uniform, with a pressing means 00511, ., A.
material for forming fne reledse sheet includes, but 18 not limited to, general

resin and.papef. The feleasesheet isipreferably-a sheet withless ., oxygen,
dimensional change upon heating. The surface of the release sheet may be
sabjectediod teleasedseatraentire 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.
[0040]

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 particularly limited, and
a whipper-type stirring blade is preferably used to form fine
cells. For obtaining the intended polyurethane foamed layer,
the number of revolutions of the stirring blade is preferably

500 to 2000 rpm, more preferably 800 to 1500 rpm. The stirring

time is suitably regulated depending on the intended density.



[0052] A pressing means for pressing a sandwich sheet made of the
base material layer, the cell dispersed urethane composition (cell dispersed
urethane layer) and the release sheet to make the thickness of the sandwich
sheet uniform is not particularly limited, and for example, a method of
pressiAg it to a predetermined thickness with a coater roll, a nip roll or the
like. In considering the fact that, after compression, the size of cells in the
foamed layes isrincreasebabodst 1. 2itof2 timmes sttiisprefetablé das are used
compression to satisfy the following equation: (Clearance of a coater or nip) -
(thick et thobasecrhatefiaPrayet and: releasef SieEt) =500 B590 6f five
thickness of the paolyurethane foam after curin #&%053% After the
tiEkAELE8F tHE sandwichdhedtis made i g e Pofyuratiaide fosiis

reactsd MU@%GS 1o} floyy, Jollgwed by; past cure. 1o formapolyurethane,

foamed layer. The conditions for post cure are the same as described above.
[QQR4)r ormiFRereafter, aspelishingipad is;obtained by relgasngthenreleasge
sheet from the polyurethane foamed layer. In this case, a skin layer is formed
oncthépdlyurethresfoamed tayem aritetherefare, aftep theSeldase sheet isig
released, the polyurethane foamed layer is subjected to buffing or the like

tﬁ@r‘ébﬁ%éﬁ@% ﬁ%bslwrﬂ@&éﬂe{éegg]mixer . Thesamestirringdevice

may be used in the foaming step of preparing a cell dispersion
and in the mixing step of mixing the respective components, and
stirring conditions such as a revolution rate of the stirring
blade are preferably regulated according to necessary.
[0042]

Then, the cell dispersed urethane composition prepared
by the method described above is applied onto a base material
layer, and then the cell dispersed urethane composition is cured
to form a polyurethane foamed layer (polishing layer).
[0043]

The base material layer is not particularly limited, and
examples include a plastic film such as nylon, polypropylene,
polyethylene, polyester and polyvinyl chloride, a nonwoven
fabric such as a polyester nonwoven fabric, a nylon nonwoven
fabric and an acrylic nonwoven fabric, a nonwoven fabric
impregnated with resin, such as a polyester nonwoven fabric
impregnated with polyurethane, a polymer resin foam such as

polyurethane foam and polyethylene foam, rubber—-like resin such
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A shape of the polishing pad of the present invention is not particularly
limited, and may be a lengthy form with a length of about several meters or a
round form with a diameter of several dozen centimeters. [0056 ] An
average cell diameter of the polyurethane foamed layer is preferably 35 to

300 9m oLe preferably 39 1a 1009w -panicularlyprefarably,40 40 80.9m. n .

When the average cell diameter deviates from this range, there are
tendencied that asemdvdl sateadecreases and durahilityas reduced. Owing to
the interconnected cell structure, the polyurethane foamed layer has suitable
wetel Retetiof tharaeletstics . foos7Po Ly cAlspedfie gravity pithechloride

polyurethane foamed layer is preferably 0.2 to 0.5. When the sgecific ravity
isafg%sathﬁﬁ]o‘fﬁfeau?aebsiﬁti} o%‘%é% polishirty Iay2r ¥8hds 15'Be redtted " When

the s ggiltli?lgggginf j)sagr%%tgr g}%r}gr%gﬁ(?qugggi_nk density of the material

should be lowered to attain a certain modulus of elasticity. In this case,
pepmanent deformation tends to be increased and durability tends to be
deteriorated. [0058] A hardness of the polyurethane foamed layer, as
determinedddyeaniAiskert@hardnessaneterais preferabiy 4 ntorsd eegreasal
more preferably 15 to 35 degrees. When the Asker C hardness is less than

16UeGraes e diFabiiity fthé PBIRMING /e 8 FebRrBa alty e SUrfAcE™

TR o e e e A U A

hgnd. the object fo)be polished s easilyiscratched ondhe syrfage. rrom the
viewpoint of strength, pliability etc., the thickness is
preferably 20 to 1000 pum, more preferably 50 to 800 um.
[0045]

A method of applying the cell dispersed urethane
composition onto the base material layer can make use of coating
methodsusing, for example, roll coaters suchas agravure coater,
kiss-roll coater and comma coater, die coaters such as a slot
coater and fountain coater, and a squeeze coater, acurtaincoater
etc., and any methods can be used insofar as a uniform coating
film can be formed on the base material layer.

[0046]

Post cure by heating the polyurethane foam, formed by
applying the cell dispersed urethane composition onto the base
material layer and then reacting the composition until it does
not flow, has an effect of improving physical properties of the

polyurethane foam and is thus extremely preferable. Post cure
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[0059] A polyurethane foamed layer is preferably provided with a
depression 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

slutry, a depression anddrotiysion stiycture agepreferably provided an.the,
surface of the polishing side thereof in order to achieve more of holdability
anddenewal of ¢hie shefeoririgrder te preveat industionraf dechuckeerrar,
breakage of a wafer or decrease in polishing efficiency. The shape of the
depréssién anehsrothision sfruetiréss not particularly limited Insofar as slurry
can be retained and renewed, and examples Include latticed grooves,
conderittic circle-shaped grooves, through-holes, non-through-holes,

polygonaj @@%’Q’p‘%@%{’i%‘?!ré‘k%ﬁ@‘%ﬁ9898@%(%@%‘5%& adjgLgrogyes

and a combination of these grooves. The groove pitch, groove width, groove
thigknesss etc arenatiparticyanly limiteceithers and arg slitably: deterningel,
to form grooves. These depression and protrusion structure are generally

trose havimgere quilartyy Hut theagrdeve pitch, dgrbeveywidtm @rooverdepth Ete.
can also be changed at each certain region to make retention and renewal of

skithPdEsitablelq0060] 2t THE RthbE of forhmifgthe depreddion anae for

protrlision structure is not partic Iarlgli LtEed and for e ehmpl , formation bl){
TR A SIS Wit BT ieh e & hits BF brafetmied o6, Tormaliar

byressingdesin, witha,pressing plate having a specific surface shape,
formation by photolithography, formation by a printing means, and formation

by@keser light using a CO2 gas laser or the like. [0061] No specific limitation
is placed on a thickness of a

Production of the polyurethane foamed layer may be carried
out in a batch system wherein the respective components are
weighed, introduced into a container, andmechanically stirred,
or in a continuous production system wherein the respective
components and an unreactive gas are continuously fed to a
stirringdevice andmechanically stirred, and the resultingcell
dispersed urethane composition is sent ontoabasematerial layer
to form a product.

[0049]

Inthemethod formanufacturingthepolishingpadaccording
to the present invention, it is necessary that after the
polyurethane foamed layer is formed on the base material layer
or while the polyurethane foamed layer is formed, the thickness

of the polyurethane foamed layer is uniformly regulated. A

method of uniformly regulating the thickness of the polyurethane
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polyurethane foamed layer, but a thickness thereof is about 0.2 to 1.2 mm,
preferably 0.3 to 0.8 mm. [0062] A polishing pad of the invention may be
provided with a double-sided tape on the surface of the pad adhered to a
platen. As the double-sided tape, a tape having a general structure wherein

apadhesive layerds arranged.an hoth sides, of abase material ear be psedy
EXAMPLES [0063] Description will be given of the invention with

examples ywhie lthe énvertion ischotlimitedate idescriptiost incdecexamptesing
[0064] [Measurement and Evaluation Method] (Measurement of Average Cell
Diadmetéry 2 PHesprspatédfpolyGiethane foamed layer was sliced with a
microtome cutter into measurement samples each with the thinnest possible
tkﬁél@r?ggs of 1 mm or less. A surface of a sample was photographed with a

scanninghglelon micrescope (manufacired by, Eitachi seignce, pysten Lo

with a model number of S-3500N) at a magnification of x 200. An effective

cpeulas ciamstarnof each of alkeells incanarbiteany: arpg Wasi measured Witk e
an image analyzing soft (manufactured by MITANI Corp. with a trade name
WIN-ROOF) lanccan avetagercelldiameter last caltatated fromdhetheasated

values. In the case of an oval sphere-shaped
dispersedurethane composition. Thereafter, thecelldispersed

urethane composition may be cured to form a polyurethane foamed
layer while the thickness thereof ismade uniformwith a pressing
means.
[0051]

A material for forming the release sheet includes, but
is not limited to, general resin and paper. The release sheet
is preferably a sheet with less dimensional change upon heating.
The surface of the release sheet may be subjected to a release
treatment.

[0052]

A pressing means for pressing a sandwich sheet made of
the basematerial layer, the cell dispersed urethane composition
(cell dispersed urethane layer) and the release sheet to make
the thickness of the sandwich sheet uniform is not particularly
limited, and for example, a method 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 foamed layer is increased about 1.2 to 2 times,

21 °



cell, its cell diameter was expres sed as the diameter of a circular cell
equivalent in area to the oval sphere-shaped cell. [0065] (Measurement of
specific gravity) Determined according to JIS Z8807-1976. The prepared
polyurethane foamed layer cut out in the form of a strip of 4 cmX8.5 cm

(thickness;- aritrany)vas usedas asamplefor measurementQf spagific,
gravity and left for 16 hours in an environment of a temperature of 232C and
adaumiditynof 50265%r Measurementwasrcendudted by ushihgkarspecHit the
gravity hydrometer (manufactured by Sartorius Co.,Ltd). [0066]
(MeastrEmentof Iraraness) re L cAIapliness wds Pricasareefih eediddmites s

with JIS K- 7312 Thte rep ared pol urethane foamed layer was cut into
s8MpPIBS With' ¥'&74 8 n%ﬁ% m (With arbitraly thickness), and the samples

WErg gdeft for 16 hours in an environment at a temperature of 2 3C2C and
humidity of 5 0 %.5% . When measured, the samples were piled up to a

thickness. ef 40 tant or Mage Ashardnes ssmefelctAskee € harginess meterm,
pressurized surface height 3mm, manufactured by Kobunshi Keiki Co., Ltd.)

wasegontacted Wit @ pressusized: suefdce) tand 30seconds lateny theol lowed
hardness was measured. [0067] (Evaluation of removal rate stability) As
aPoRsSKinG Hevice, ' SPPEGUS Ymantifacttred BiF O kakHfvto MAaRRiRB o L ons

Warks, 51d) was.used to gvaluate the removal 1Al pove.

[0054]

Thereafter, a polishing pad is obtained by releasing the
release sheet fromthe polyurethane foamed layer. 1Inthis case,
a skin layer is formed on the polyurethane foamed layer, and
therefore, after the release sheet isreleased, the polyurethane
foamed layer is subjected tobuffing or the 1ike thereby removing
the skin layer.

[0055]

A shape of the polishing pad of the present invention is
not particularly limited, and may be a lengthy formwith a length
of about several meters or around formwith a diameter of several
dozen centimeters.

[0056]

An average cell diameter of the polyurethane foamed layer
is preferably 35 to 300 um, more preferably 35 to 100 um,
particularly preferably 40 to 80 um. When the average cell

diameter deviates from this range, there are tendencies that
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stability of the prepared polishing pad . The evaluation results are shown in
Table 1. The polishing conditions are as follows: Glass plate: 6 inches 0,
thickness 1.1mm (optical glass, BK7) Slurry: Ceria slurry (Showa Denko GPL
C1010) Slurry amount: 100 ml/min Polishing pressure: 10 kPa Number of

revolutions ofnalishing platens S5 Number of revolutions-ef glassiplate:s
50 rpm Polishing time: 10 min/plate Number of glass plates polished: 500
First, the semavatrated Adnin} torveacir of polishetglass plates imcalculated:
The calculation method is as follows: Removal rate = [amount of change [g]
of gfassuplate beforetaid afteepolishingl tglass pratetdertsity [ g/ cm3 ]
XePOoIigged area [cm2] of glass plate Xpolishing time [min])1X108 A
removal rate stability (%) is calculated by determining the maximum removal

rate, minj a K erage of f jrst Sis
late to B e S B T e ey

total randthen substituting thevakove valugs i the-fojlowingeqyatiens Anan
lower removal rate stability (%) is indicative of less change inremoval rate

eVed whernsd largeynuimer pb glassiplatesare potisheth hethedresént When
invention, it is preferable that the removal rate stability after treatment of 500
plates BSHithin1 696 RéMovaPite ‘stabilitg {98y = {(rEkimfihrehdvariste -y

minimum removal ratg)/average removal rate of all glass plates]X100, 0068
of elasticity. 1In this case, permanent deformation tends to
be increased and durability tends to be deteriorated.

[0058]

A hardness of the polyurethane foamed layer, as determined
by an Asker C hardness meter, is preferably 10 to 50 degrees,
more preferably 15 to 35 degrees. When the Asker C hardness
is less than 10 degrees, the durability of the polishing layer
is reduced, and the surface smoothness of an object to be polished
after polishing tends to be deteriorated. When the hardness
is greater than 50 degrees, on the other hand, the object to
be polished is easily scratched on the surface.

[0059]

A polyurethane foamed layer is preferably provided with
a depression 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 onapolishingsurface thereof

which works so as to hold the slurry, a depression and protrusion
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Example 1 45 parts by weight of POP36/28 (polymer polyol, hydroxy
value 28 mg KOH/g, made by Mitsui Chemicals, Inc. ), 40 parts by weight of
ED-37A (polyether polyol, hydroxy value 38 m KOH/g, made by Mitsui
Chemicals, Inc. ), 10 parts by weight of PLC305 (polyester polyol, hydroxy

value 305 fag: KOklg rmade Ry Daicel Chemical ndustes, didd » S1RATES By

weight of diethylene glycol, 5.5 parts by weight of a silicon-based surfactant

(SHa:92) mnade by Toray Dowcarning SiticenetCo.] tchi)land G285 partdwal

weight of a catalyst (No. 25, made by Kao Corporation) were introduced into

adofiteinet andvsoffiéie iy mixed. st thel batiEe Was Stitred vigo fOUSH -

for about 4minutes at a revolution number of 900 r%%nﬁgi/ a stirri,n% blade so
e

2815 InESpotaté Blibbiés fhto the reiction spSteny. SHfter 3157 parts by
waight.of Millionate MTL (made by Nippon Balyurethang Industry Co., Ltd. )

were added thereto and stirred for about 1 minute to prepare a cell dispersed
ufethane.composition A 0069 dherprepased £ell dispensed-dethanel and
dispersion composition A was applied onto a base material layer (trade
naarezvRef; | anpolyethyieres foarm witle alspecific gravityootd.18camnd antAsker
C hardness of 50, made by Toray) previously regulated by buffing to have a
thickiness 6RO AT [P Pfchare d e dispetséd urethaner1ayer theteon:

The[] the C?” dispersed Er.ethane Iag/er was covered with a rglease sheet
(&&ygﬁ%ﬁgheprlsm, cylinder, spiral grooves, eccentric grooves,

radial grooves, and a combination of these grooves. The groove
pitch, groove width, groove thickness etc. are not 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.

[0060]

The method of forming the depression and protrusion
structureisnotparticularlylimited, and for example, formation
by mechanical cutting with a jig such as a bite of predetermined
size, formation by pressing resin with a pressing plate having
a specific surface shape, formation by photolithography,
formation by a printing means, and formation by a laser light
using a CO, gas laser or the like.

[0061]

No specific limitation is placed on a thickness of a
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terephthalate, thickness 0.2mm) previouslysubjectedtorelease treatment. The
cell dispersed urethane layer was regulated to be 1.0 mm in thickness with a
nip roll and then cured at 70C for 40 minutes to form a polyurethane foamed
layer (average cell diameter, 70 gm; mean major axis/mean minor axis = 1.3;
speeific.aramitnO34inchardness, 231deorees). Jdiereaftercthe releasg sheet
on the polyurethane foamed layer was released. Then, the surface of the
polyurethamne, foamed tayerywas butiedotosa thickness of 0.8 mm by a buffing
machine (manufactured by Amitec) to give a foam having regulated thickness
atelfacy. Thereafter, a double-sided tape (double tack tape manufactured by
Sekisui Chemijcal Co., Ltd) was stuck, b¥]a laminator to the surface of the

base matefid1ay8r 1 prédare"a polishing pad > Fig i SRoReH +ded with @
photamicragrarh.of a.crossiseclionof the palishing pads If.can be seen that.

roughly spherical Interconnected cells are formed in the polyurethane foamed
layer: [Q070) Bxamples2a +RBP36/28: (A5 pattshy weighthED-3tA (3¢5 e
parts by weight), PCL305 (10 parts by weight), 7.5 parts by weight of
digthylene glycalliSiHil32 {5 6-parts byrweigh), 05 patttby weightodf eatisore
black, and 0.22 part by weight of a catalyst (No. 25) were introduced into a
cOAtdnerandixed. THEN; the mixture was stirred vigorous ly for about
4minutes at a revolution number of 900 rpm by a stirring blade so as to
incorporate bubbles into the reaction system. Thereafter, Millionate MTL
(388vpatts by weight ) were added thereto and stirred for about 1 minute to
prepare a cell dispersed urethane composition B. [0071] Apolishing pad
wesopiepared in the same manner as inExample 1 except that the cell
dispersed urethane composition B was used in place of the cell dispersed
urethanePesmposition Ay Where sgsection ot the polishinkpadiwassbsered,
under a microscope, roughly spherical Interconnected cells had been formed
in"the ot Gretivane todhied Rlyér (avVerdde CaP Giatiéter 66 m> fiesi afor -
ﬁ@érg]@?n minor axis = 1.4; specific gravity, 0.35; C hardness, 29 degrees).
0072

[Measurement and Evaluation Method]
(Measurement of Average Cell Diameter)

The prepared polyurethane foamed layer was sliced with
a microtome cutter into measurement samples each with the
thinnest possible thickness of 1 mm or less. A surface of a
sample was photographed with a scanning electron microscope
(manufactured by Hitachi Science System Co. with a model number
of S-3500N) 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
atrade name WIN-ROOF) and an average cell diameter was calculated

from the measured values. In the case of an oval sphere-shaped
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Example 3 POP36/28 ( 45 parts by weight) , ED-37A ( 35 parts by
weight) , PCL305 (10 parts by weight), 10 parts by weight of diethylene
glycol, SH-192 ( 6 . 2 parts by weight) , 0 . 5 part by weight of carbon black,
and 0 . 2 part by weight of a catalyst (No. 25) were introduced into a

ceptainerandmixed. Jhen, thesmixture was stirred yigarausly derabout dh o

minutes at a revolution number of 900 rpm by a stirring blade so as to
Incarpotateibublzlies into theaeactiontsysteml Thetreafters Miienate MTL
(46.04 parts by weight) were added thereto and stirred for about 1 minute to
ptéPdrela cell dispersed urethane composition C. [0073] Apolishing pad
was prepared in the same manner as in Example 1 except that the cell

diSperssd UPethane cSmposition E1ids i€kd in place of the cell dispersed
urethanecQmpgsition A YWhen a sectionof the npjishing; PadIWQSQPé?ﬂ%%

under a microscope, roughly spheérical Interconnected cells had been formed
inthe pelyurethane-toameddgyer (average Gell diasnetarn 75:0m; 4neap mvajor
axis/mean minor axis = 1.3; specific gravity, 0.35; C hardness, 32 degrees).
[C0B4) .Example 41 cknPOP36428 { dbaparts byweight) aEDa3BAn(B0: parts by
weight) , PCL305 élo parts by weight), 15 parts by weight of diethylene
oot SSAREYS (8L, 6 PartsHy weight) 0 28 PattIdy weight'Sf ¢&tbbh biack”
and 0.15 part by weight of a catalyst (N9. 25) were Introdyced intoa_ .
c8HE’aliﬁ€FPra“ﬁ&trn%<fe89’ﬁ€H%Dn‘?%ﬁé xtOrewas Stifted Vigordtidly forabolta ® -
mipyies-ata revelution numbes %fygpé)im by, stiFing;blade 308811 meter

incorporate bubbles into the reaction system. Thereafter, Millionate MTL
(6@x5dyTarts by aveight)saersaddeddberateand stirred for about 1 minute to
prepare a cell dispersed urethane composition D.

[0066]

(Measurement of hardness)

A hardness was measured in accordance with JIS K-7312.

The prepared polyurethane foamed layer 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%. Whenmeasured, the samples were
piledup toathickness 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.
[0067]

(Evaluation of removal rate stability)

As a polishing device, SPP600S (manufactured by Okamoto

Machine Tool Works, Ltd.) was used to evaluate the removal rate
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[0075] Apolishing pad was prepared in the same manner as inExample 1
except that the cell dispersed urethane composition D was used in place of
the cell dispersed urethane composition A. When a section of the polishing
pad was observed under a microscope, roughly spherical Interconnected

cglls bad:heen-formed inthe-polyurethang foamediayer average gelbsuits

diameter, 78 gm; mean major axis/mean minor axis = 1.3; specific gravity,
0:3% €hbandhess 3ledegreesy [ROVH Examptedit ioApalishing pad wass :
prepared in the same manner as inExample 1 except that the base material
|&3/er {tradeshame SEB00E a Polyéstek filras madetby Fayobo) regidated By 7)
buffing to have a thickness of 0.8 mm. When a section of the polishing pad
w%]sug%é’érve%eﬁ ndera Hhictoscopa Fotighls sphetical Tntetconnected cells

hgglﬁet%n gqgg}%dcip the @ollfylummgne foamed layer (average cell diameter, 70

gm; mean major axis/mean minor axis = 1.3; specific gravity, 0.34; C
hardness, 23 degraas)[0077] Gomparative Example 1 10 parts by
weight of thermoplastic urethane (Rezamine 7285, made by Dainichiseika
Colowe& Cliemicals Wigo:Co. pEtdpwese dissaived ¢m 90 partsiby weight of
dimethylformamide to prepare an urethane solution. The urethane solution

wHEASPliet ohfo’8 Basermatérfaldager(Bdiahee 42P1NPRsker C hardness

22 degrees, made byg oho Co., Ltd.) previously regulated by buffing to
hé@%lgs ﬁwllc rT(;Cslsmc?f'o. ((;)nyrrnnl o(; rléarl)ﬁaere an urethane film thereon. Thereatfter,

the.Mrethape filmsbase material layesyvas dipped in a DMF-water mixture
(DMF/water = 30/70) tfor 30 minutes and then dipped in water for 24 hours to

replace thedimethtydferenamidedy water mwhereby afolywirethane ieamed s s
layer (specific gravity, 0.26; C hardness, 27 degrees) was formed. Then, the
sbifate vf theqolyurethiane foahted falyet Wwas boffegthod 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
substitutingthe abovevalues inthe followingequation. Alower
removal rate stability (%) isindicative of lesschange inremoval
rate even when a large number of glass plates are polished. 1In
the present invention, it is preferable that the removal rate
stability after treatment of 500 plates is within 10%.
Removal rate stability (%) = [(maximum removal rate — minimum

removal rate)/average removal rate of all glass plates]x100
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to a thickness of 0.8 mm by a buffing machine to give a foam having
regulated 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 . Fig. 2
shewseaa photomicrograph of a cross section of the polishing pad. It can be
seen that thin and long drop-shaped cells are formed in the polyurethane
faamedlayer. Table 1 Average removal rate in treatment of 500 plates in
total (A/min)

45 parts by weight of POP36/28 (polymer polyol, 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 polyol, hydroxy value 305 mg KOH/g, made by Daicel
Chemical Industries, Ltd.), 5 parts by weight of diethylene
glycol, 5.5partsbyweight of 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 4minutesat arevolution
number of 900 rpm by a stirringblade so as to incorporate bubbles
into the reaction system. Thereafter, 31.57 parts by weight
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.

[0069]

The prepared cell dispersed urethane dispersion
compositionAwas applied onto a basematerial layer (trade name:
Pef, a polyethylene foam with a specific gravity of 0.18 and
an Asker C hardness of 50, made by Toray) previously regulated
by buffing to have a thickness of 0.8 mm, to prepare a cell

dispersed urethane layer thereon. Then, the cell dispersed

urethane layer was covered with a release sheet (polyethylene
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Removal rate stability(%) 100 plates 300 plates 500 plates Example 1 1030
57

terephthalate, thickness 0.2mm) previously subjectedtorelease
treatment. The cell dispersed urethane layer was regulated to
be 1.0 mm in thickness with a nip roll and then cured at 70°C
for 40 minutes to form a polyurethane foamed layer (average cell
diameter, 70 um; mean major axis/mean minor axis =1.3; specific
gravity, 0.34; Chardness, 23 degrees). Thereafter, therelease
sheet on the polyurethane foamed layer was released. Then, the
surfaceof thepolyurethane foamed layer was buffedtoathickness
of 0.8 mm by a buffing machine (manufactured by Amitec) to give
a foam having regulated 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 basematerial layer to prepare a polishingpad. Fig. 1 shows
a photomicrograph of a cross section of the polishing pad. It
can be seen that roughly spherical interconnected cells are
formed in the polyurethane foamed layer.
[0070]
Example 2

POP36/28 (45 parts by weight), ED-37A (37.5 parts by
weight), PCL305 (10 parts by weight), 7.5 parts by weight of
diethylene glycol, SH-192 (5.6 parts by weight), 0.5 part by
weight of carbon black, and 0.22 part by weight of a catalyst
(No. 25) were introduced into a container and mixed. Then, the
mixturewas stirredvigorously for about 4minutes at arevolution
number of 900 rpm by a stirringblade so as to incorporate bubbles

into the reaction system. Thereafter, Millionate MTL (38.8
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9 Example 2 980 5 6 7 Example 3 1050 6 7

parts by weight) were added thereto and stirred for about 1 minute
to prepare a cell dispersed urethane composition B.
[0071]

Apolishingpadwaspreparedinthe samemanner as inExample
1 except that the cell dispersed urethane composition B was used
in place of the cell dispersed urethane composition A. When
a section of the polishing pad was observed under a microscope,
roughly spherical interconnected cells had been formed in the
polyurethane foamed layer (average cell diameter, 66 Um; mean
major axis/mean minor axis = 1.4; specific gravity, 0.35; C
hardness, 29 degrees).
[0072]
Example 3

POP36/28 (45 parts byweight), ED-37A (35 parts by weight),
PCL305 (10 parts by weight), 10 parts by weight of diethylene
glycol, SH-192 (6.2 partsbyweight), 0.5 part by weight of carbon
black, and0.2partbyweight of acatalyst (No. 25) were introduced
into a container and mixed. 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, Millionate MTL (46.04 parts by
weight) were added thereto and stirred for about 1 minute to
prepare a cell dispersed urethane composition C.
[0073]

Apolishingpadwas preparedinthe samemanner as inExample

1 except that the cell dispersed urethane composition C was used
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in place of the cell dispersed urethane composition A. When
a section of the polishing pad was observed under a microscope,
roughly spherical interconnected cells had been formed in the
polyurethane foamed layer (average cell diameter, 75 Um; mean
major axis/mean minor axis = 1.3; specific gravity, 0.35; C
hardness, 32 degrees).
[0074]
Example 4

POP36/28 (45 parts byweight), ED-37A (30 parts byweight),
PCL305 (10 parts by weight), 15 parts by weight of diethylene
glycol, SH-192 (6.6 partsbyweight), 0.5 part by weight of carbon
black, and 0.15 part by weight of a catalyst (No. 25) were
introduced into a container and mixed. 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, Millionate MTL (60.51 parts
by weight) were added thereto and stirred for about 1 minute
to prepare a cell dispersed urethane composition D.
[0075]

Apolishingpadwas preparedinthe samemanner as inExample
1 except that the cell dispersed urethane composition D was used
in place of the cell dispersed urethane composition A. When
a section of the polishing pad was observed under a microscope,
roughly spherical interconnected cells had been formed in the

polyurethane foamed layer (average cell diameter, 78 Um; mean

major axis/mean minor axis = 1.3; specific gravity, 0.35; C
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8 Comparative example 1 840 7 12 18 As can be seen from Table 1,
the polishing pads of the
presentinventionhaveroughlysphericalcells,andfurtherthese pads are
excellent in durability and removal rate stability. BRIEF DESCRIPTION OF

DRAWANGS [6978L r &ig-.1 is a photomicrograph (SEM photograph) of the
polishing pad in Example 1.

[0076]

Example 5

Apolishingpadwaspreparedinthe samemanner as inExample

1 except that the base material layer (trade name: E5001, a
polyester film, made by Toyobo) regulated by buffing to have
a thickness of 0.8 mm. When a section of the polishing pad was
observed under a microscope, roughly spherical interconnected
cells had been formed in the polyurethane foamed layer (average
cell diameter, 70 Um; mean major axis/mean minor axis = 1.3;
specific gravity, 0.34; C hardness, 23 degrees).

[0077]

Comparative Example 1

10 parts by weight of thermoplastic urethane (Rezamine

7285, made by Dainichiseika Colour & Chemicals Mfg. Co., Ltd.)
were dissolved in 90 parts by weight of dimethylformamide to
prepare anurethane solution. Theurethane solutionwasapplied
onto a base material layer (Bolance 4211N, Asker C hardness 22
degrees, made by Toyobo Co., 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 water, whereby a polyurethane foamed layer
(specific gravity, 0.26; C hardness, 27 degrees) was formed.

Then, the surface of the polyurethane foamed layer was buffed
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Fig. 2 is a photomicrograph (SEM photograph) of the polishing pad in
Comparative Example 1. WHAT IS CLAIMED IS: 1. Amethod for
manufacturing a polishing pad, comprising the steps of: preparing a cell
dispersed urethane composition by mechanical foaming, applying the cell
dispersed urgthane scempositign opte ahase matgHahlayer-forming & foam
polyurethane foamed layer having roughly spherical Interconnected cells by
cueingthe el dispersednurethane compasitign, andgegalatiag, a sthickness of
the polyurethane foamed layer uniformly, wherein the cell dispersed urethane
cOmPositicH €6Atdin® an (d6epdvateccomporentiand aarcactire by Sekisui
hgdrogen-containin compound, the active h%dro en-containing compound

c

REAIS B0 to°859%' by Wit Bf A highiniole Iaﬁar}%\,\t,g@h&%di{}& RAVihgE ©F
h¥9é02§¥'s‘éar:&é%8£§9f% 8&§9¥¥9ﬂ!§£§8ﬂ155?4019)é§!§£9.m L& 2 shows

low-molecular-weight polyol having a hydroxyl value of 400 to 1830 m
KOBVG-+ omi o&-Aymnetihod fox mapsfacturingoa pofishirgpad, omprising.the
steps of: preparing a cell dispersed urethane composition by mechanical
foamihg, applyingifhetdelindspersed wrétlhane cenypbsitidn Drtoca baseed in
material layer, laminating a release sheet on the cell dispersed urethane
cbhfpdsition To A apoliétHadé foamed layer having roughly spherical
Interconnected cells by curing the cell dispersed urethane composition while
making the thickness thereof uniform with a pressing means, and releasing
the fglease sheet on the polyurethane foamed layer, wherein the cell
dispersed urethane compositiop contains an isocyanate r‘nmpnnpr;l'r and.an
active hydrogen-coftainig, compoynd: the defve fydrdgen-cortaining——
compound contains 66-10:85% by weight of a high-molecular-yeight polyol
having a hydroxylfvalifef26stp 100 m KOH/g|and 2 to 15 % by weight of a
ow-molecular-vveig@ﬁnﬁiﬁf@ having a hydroxyl value of 400 to|1830 m
Qe 1 3 A polishing pad, whereis a polyorethang foamgd fayerds
arranged on a Dbase material layer, thegpolyurethane feamed layer comprises

aftheimh settingl polyuréthane foam having roughly spHerical interconfected
gﬂgmgll\% ﬂgc calf orilf';]'ngpxgﬂ +nthao hoooSmafmrio lavar 'ﬁno +

B30 bas scli-adiigid to the base materia) layer, the therinosetting
elyurethage foanis @gured product of a cetl dispersgd urethane 5
Composition contains an isocygnate component and an active
hydrogen-containing compound, the active hydrogen-containing compound
contains 60 to 85% by weight of a high-molecular-weight polyol having a
hydroxy! greupsnumbesaf?( 1@ h00am1KO0H/grard 2ot0i 5 20 hypweightofa e
low-molecular-weight polyol having a hydroxyl value of 400 to 1830m KOH/g,
apdetherbasevinaterial kayer iwaabhfeamedplastic filrhsecontaifimgtatte asteore

resin selected from the group consistin% of nylon, polyethylene, o
pBﬁ&ﬁoﬁ?ﬁHﬁfiﬁﬁﬁﬁﬁErhﬂdﬂ&ﬂ@@ﬁ&} HlgHYS removal rate stability.

BRIEF DESCRIPTION OF DRAWINGS

[0078]

Fig. 1 is a photomicrograph (SEM photograph) of the
polishing pad in Example 1.

Fig. 2 is a photomicrograph (SEM photograph) of the

polishing pad in Comparative Example 1.
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4. The polishing pad according to claim 3, wherein an average cell diameter

of the thermosetting polyurethane foam is 35 to 300 gm. 5. The
polishing pad according to claim 3 or 4, wherein the thermosetting
polyurethane foam has a specific gravity of 0.2 to 0.5. 6. The polishing

prdaccosdingatavany ekclaims 3 to 5, wherein the thermosetting
polyurethane foam has an Asker C hardness of 10 to 50 degrees.

1. Amethodformanufacturingapolishingpad, comprising
the steps of: preparing a cell dispersed urethane composition
by mechanical foaming, applying the cell dispersed urethane
composition onto a base material layer, forming a polyurethane
foamed layer having roughly spherical interconnected cells by
curing the cell dispersed urethane composition, and regulating
a thickness of the polyurethane foamed layer uniformly,
wherein the cell dispersed urethane composition contains an
isocyanate component and an active hydrogen—-containing compound,
the active hydrogen-containing compound contains 60 to 85% by
weight of a high-molecular-weight polyol having a hydroxyl value
of 20 to 100 mgKOH/g and 2 to 15 % by weight of a
low-molecular-weight polyol having a hydroxyl value of 400 to

1830 mgKOH/g.

2. Amethod formanufacturingapolishingpad, comprising
the steps of: preparing a cell dispersed urethane composition
by mechanical foaming, applying the cell dispersed urethane
composition onto a base material layer, laminating a release
sheet on the cell dispersed urethane composition, forming a
polyurethane foamed layer having roughly spherical
interconnected cells by curing the cell dispersed urethane
composition while making the thickness thereof uniform with a

pressing means, and releasing the release sheet on the
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polyurethane foamed layer,

wherein the cell dispersed urethane composition contains an
isocyanate component and an active hydrogen—-containing compound,
the active hydrogen-containing compound contains 60 to 85% by
weight of a high-molecular-weight polyol having a hydroxyl value
of 20 to 100 mgKOH/g and 2 to 15 % by weight of a
low-molecular-weight polyol having a hydroxyl value of 400 to

1830 mgKOH/g.

3. A polishing pad, wherein a polyurethane foamed layer
is arranged on a base material layer, the polyurethane foamed
layer comprises athermosettingpolyurethane foamhavingroughly
spherical interconnected cells and has self-adhered to the base
material layer, the thermosetting polyurethane foam is a cured
product of a cell dispersed urethane composition contains an
isocyanate component and an active hydrogen—-containing compound,
the active hydrogen-containing compound contains 60 to 85% by
weight of a high-molecular-weight polyol havinga hydroxyl group
number of 20 to 100 mgKOH/g and 2 to 15 % by weight of a
low-molecular-weight polyol having a hydroxyl value of 400 to
1830 mgKOH/g, and the basematerial layer is anon-foamed plastic
film containing at least one resin selected from the group
consistingofnylon, polyethylene, polypropylene, polyester and

polyvinyl chloride.



4. The polishing pad according to claim 3, wherein an
average cell diameter of the thermosetting polyurethane foam

is 35 to 300 um.

5. The polishing pad according to claim 3 or 4, wherein
the thermosetting polyurethane foam has a specific gravity of

0.2 to 0.5.

6. The polishing pad according to any of claims 3 to 5,
wherein the thermosetting polyurethane foam has an Asker C

hardness of 10 to 50 degrees.



