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 proces s ing
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. BACKGROUND ART [ 0002] General ly, the
mrror polishing of sem conductor WaAFEREPTEWHNh as a silicon wafer etc.,

| enses, and gl ass substrates i nclud paLjshi i MEY intended to
regul ate pIanarityPQﬁaSV%W%ﬂﬁﬁbAﬁRiﬁ%?%ﬁ#gaghgk??ﬁg p§$%£ﬁ?ﬁg primarily
intended to inprove surface roughness and renoval of scratches. [0003]

The final polishing is carried out usually by rubbing a wafer against an
artificial sﬁ@@%NﬁgﬁengL@lexible uret hane foam stuck to a rotatable platen
and sinultanggysly feeding thereon an abrasive containing a colloidal
silica in an al kali-based aqueous solution (Patent Literature 1) . [0004]
As the polishing Fa¢ prgsdntnisuengiasaalated iteap poLisdEPggPad (dRol | owi ng
pol 1 shi ng.pagds, g&vcefopﬁ,ensﬂbq%ogﬁghbﬁﬁwgﬁﬁgﬂ% dasqchbedy above. [0005]

A suede finishing polishing pad conprising a nap |layer having a |arge
nunber of | oplprendzehion podbess(imgps)otdcaboatet hals $wdM N HESIEINn t he

thickness direction, in polyurethane re{?% s?@%t%ée%“@&ahh 8 Llsfth for
rei nfor ci ng ¥HE F8p° 1Ay ef 175 proposed ? at en Iterature 2) .
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 particular_ly

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 simultaneéusly feeding thereon
an abrasive containing a colloidal silica in an alkali-based
aqueous solution (Patent Literature 1). '

[0004]
- As thepolishingpad for finishingusedin final polishing,
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(00061 A suede abrasive cloth for final polishing, in which surf ace
roughness is express ed a s an arithnetic average roughness (Ra) of 5 pm or
| ess, is proposed (Patent Literature 3) . [0007] An abrasive cloth
for final polishing, which is provided with a base material part and a
surface |l ayer (nap layer) formed on the base material part, wherein a

pol yvinyl halide or vinyl halide copolyner is contained in the surface

| ayer, is proposed (Patent Literature 4) . [0008] Conventi ona
pol i shing pads for finishing have been produced by a wet curing nethod. The
wet curing nethod is a nmethod wherein an urethane resin solution obtained

by di ssol vi t i Dhidy Bad@i@keSUdbbeoss@ahEsisebvetdsesuch as
di et hyl f or ﬁgﬁ’l%(fgl?gﬂg% Fjl'sdeLd on gaa base nmat eir)i al, then wet-solidified by

treat ment i desatired ebo¥er m a porous grain side |ayer, which is then washed
w th water ggg g{ied, foll owed by polishing of the grain side layer to form
a surface | ay ? nap layer) . In Patent Literature 5, for exanple, an
abrasive cloth far sheaé sinnghimpypongshingipey spreriséay hOPBsIIBA ng an
average particle dianmeter of 1 30 i u y. th Curing

net hod. [OOB@TlngalargFrP‘{“ﬁ’ r\/\‘fe‘{ 9%?1 Fﬁg]tr}rlé hlg{il,%%ho vsgrf,&?%g\r,?i s a probl em
that a |argg rRERUNG 2@intTEl Blhe Eiiuknicky diireet por,i fn pol ywaebharshors i be used,

tremendous investnent in plant and equi pnent_.is_ne oducti on
costs are veRy ah‘?‘ij‘ﬁ?a‘Bé%ﬁé‘ét‘éfg’éF%ﬁgo’E%é’ﬁl t&‘eb%apug%%eﬁ%gfggﬁe%not her

probl em of hpghe@nyktepmmiteakb)burden. In the conventional polishing pads,
cells have a thin and long structure, or the material of the surface |ayer

itself is pd®P0%Ih nechanical strength, and thus there are problens such as

poor durability, ,gcadmal flekert e RitnoRok N fAN6L ZEHih han adish stics, and
inferior stability of renoval rate. In addition, the conventjonal polishing
pads have aspridresmughnessys prpragegdiaglansgisbuetiyt a P 3gPrSAPAY T ayer from a
base materi | ayer. because of s ofp Jisk epetegRre THE, conventi onal
pol i shi ng pzl%ﬁ) h‘%ﬁé %mp?robees%fo#g\égé%g@g?%gg? ng on the surface of the pad
during poli $b0oig because of interior self-dressing. [0010] Pat ent

Literature 1. 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 obtainedby 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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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 Pat ent
Literature 5: JP-A 2006-75914 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE

SOLVED BY THE | NVENTI ON

curing method.

{0009]
In the wet curing method, however, there is a problen 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 pooxr
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]

Patent Literature 1: JP-A 2003-37089
JP-A 2003-100681
JP-A 2004-291155
JP-A 2004-335713
JP-A 2006-75914

Patent Literature
Patent Literature

Patent Literature

g & W N

Patent Literature

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0011]

The object of the first invention is to provide a polishing
pad excellent in durability and in the adhesiveness between a

polishing layer and a base material layer. The object of the
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[0011] The object of the first invention is to provide apolishing
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
provi de a polishing pad excellent in durability, in self-dressing and in

t he 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
easi | ymanuf acturing a polishing pad very excellent in durability and
stability of a renoval rate. The object of the fourth invention is to
provi de a polishing pad excellent in durability. MEANS FOR SOLVI NG THE

PROBLEMS [ 0012 . T e (W 'E&Qﬁ; LepséMaeat udy to solve
t he problen1%%§%§i gvIgﬁgﬁeggéﬁgqggkgﬁgesg%ﬁf they%%ound t?é? t he obj ect
can be achi exmedbhiyithe ifnokbbividugspodhg Snidngn fhe adesivgohes besnpeet i on of
t he present invinti_on.l 0013’}’5 %Fi rsét é@e"ﬁgﬁil%%r The. obibd@lof Sne the first
i nvention ret BPLESHP%RIPETS &AT AP orpii sing a4 po i i ng 1ayer arranged

on a base neifEmdal nté@naon YWheieppotrhie pohéithidngot aymxpensiprdlyesnd

t hermosetti ng pol yur-et hane foamhavi ng roughly spherical interconnected
cells havirmf%ﬁ%1§§@P3§%FYH£1PQGP8ﬁéF%$E%ﬁaéﬁf%&fxgﬁgifﬁﬁl? %§a§6f§t et hane
foam conpri sgg 3RabSOLHARR & FARRANERLtANITRE Gkl eohyieogem=tdont ai ni ng
conpound as starting conponents, and the active hydrogen-contajning
conpound coriviestiondsite MwYiEe aRAgHP1BY P RFGRT Qéhﬁ 2Rketght  pol yo
having 2 to 4 functional groups and a hydroxyl value of 20 to 100 ng KOH g.
[ 0014] It is believed that the conventional polishing pads, upon
repeat ed apMEAYEt FOR WLVENESEHRF FROBLEMZE polishing layer, are liable to

"col | apse” %%% gﬁe poor in durability because cells of the polishing pads
have a thin an& ong structure or the material of the'polishing | ayer
itself is poor inTephaseralinsenermy hadOexthesiichstudane, seventhe

t hermosettin | yur et hane.f oam hayi.ng_r.o S [ [ r nect ed

col 15 havi nd aR Y 256 6t 1" e To 200t 30 b e oy foct or m a
pol i shing | apgecasad@scidhiededabptbe foldodinailishingbatkadyerried ng | ayer
can be inproved, Accordingly, when the palishing pad of the first present

i nvention i§°ﬁ§éﬁ?“ﬁ}é&gFﬁ§i¢ﬁf%ﬁﬁﬁréﬁ%%ﬁ#%gpfcs can be kept high for a |long
period of tipgeizand the stability of a renoval rate can be al so-i nproved.
The polishin%_pad is also excellent in an ability to maintain slurry
because of ilFd=PhtEEHNA8Rl ed cel | structure. The term "roughly spherical"

refers to sphere-ghaped, and evadt sphenerahapbstesOrala pphesielghpped eel |s
are those having a ratio of a mpjor axis L/mnor axis S QL{§£ g; 5 or |ess,
preferably Fopprising apeléshing brydy griangegion gdgse material tayer,

wherein the polishing layer comprises a thermosetting
polyurethane foamhaving roughly spherical interconnectedcells
having an average cell diameter of 20 to 300 pm, the polyurethane
foam comprises an isocyanate component and an active
hydrogen-containing compound as starting components, and the
active hydrogen—-containing compoundcomprises 30to 85%byweight
of a high-molecular-weight polyol having 2 to 4 functional groups
and a hydroxyl value of 20 to 100 mg KOH/g.
[0014]

Tt 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
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[ 0015] When the average cell diameter deviates fromthe range of 20
to 300 pm renoval rate and durability are reduced. [0016] The
active hydrogen-containing conpound that is a material for formng the

t her nosetti ng pol yuret hane foam 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 20 to 100 ng KOH g. By us ing the high-nol ecul ar-wei ght polyol in
t he specified anount, objective interconnected cells can be stably forned,
and the nmechani cal characteristics of the polishing |layer are inproved.
When the nunber of functional groups is 5 or nore, the degree of
crosslinkin ; qg),fo%t | haserhoamdnammmatsepidl gh that

t he foan1beggﬁ%§&%gég ritt ea%iﬂ%ﬁﬁﬁghﬁﬁgggcg_of a material to be polished
is easily sofatihedlistior Lhrehyidsekylis pasndn BeghandcahaitreBIthy KO g, the
anount of a .hard nt_Jin.the I i Sonhhdingurability
tends to be OPZt cozgg%nldém\kﬁena ?l%a fgﬁggﬂﬁpé\}%ﬁ?{?ﬁgﬁg&at er t h{gn 100 ny
KOH g, the deggrey epherbssl inkéngprofctae cehds regdng a3 apersdas €¢hane foam
becomes so high that the foam becones Epﬁ brittle %ﬂ%bﬁﬁ&]. Lage of a
material toBemBRY Shetl i dALiHY 8 35 CchRd 08 A referably, the
hi gh- ol eculbhabcidghbbeed Y ehe Caurbisesy 2F tloe POAUshingdirgét coh ke pol ymer
polyol in which particles of at |east one palyner sele f t he group
consi sting 6F956WV%ty@%ﬁﬂid?ﬁgﬂyadwy¥bﬁﬁ?r?%ﬂ?%éﬁagapg%ﬁ%%ﬁg?a%#ytbnitriIe
copol yner aF?eQér?@@ﬁ§@z%id%Yib'Sis@:ﬁ,tghl%nﬁ@liyﬂi&j chakyecterimtibe capdos fi ed
amount, cell films are easily broken and the ogie tkve ifterconnfcted cells
are easily kepwbighfopadpngperiodpfiding: ppd the F&éé 1Rt &R conpound
preferably ' 3 vei f{Y pOf 1 #hingVp Bk 8 Glllsarexeel périt pol yol
havi ng a hygggé%Fﬂégﬁﬁggg%aﬁggﬁ?%e1830png KCH?gband/Qr a

| ow- ol ecul &n ameklyhiti tyoty aaintaa il i aReaATRFR OF ot tie 1B LATHEE59870 ny
KCH'g. By using 1hg L&\é‘é ”Dgﬁguécf‘{rﬁ wel,ght 1 pAprek-1 888 | Qurersl €Ul ar - vei ght
pol yam ne having a ﬁlg hydroxyl  or anine val ue together with the
high-nDIecubpﬂenmﬁsghpe@ehqovaha&h¢ny1§hh9€¢ox?Va%QPgﬁﬁ%ﬁshEBe?Se¥5® ragkoH g,
cell films are easily broken_and t |£Gt I [ He@N aedy |s are
easily for n&te t\eh?gﬁ %{Welq%/(‘?r 5?(%0 \?gface}@jg&l Léaéégst }é'ﬁn%go%n%l K(Cil—llgzgj or the

am ne val ueof S brsess hared&faply KOk Iissamafd peefefablypy-Gvehgefdr mat i on of
i nterconnected cells cannot be sufficiently obtained.- On the other hand,
when t he hyé@%%?l value is greater than 1830 ng KoH g orthe am neval ue is
gr eat ert han1870ngKeh ghe therbferdasetiimeger peviatest fane thearebgeones so
rigid that the surface of a material to be ggk%abﬁg is_easjly,scratched.
Wien the | o9 Rl EeuPaP -Wibi gIeropal ytearat At owigl 8ETI " \WET yht ~pol yani ne
are sinul tapgpugl yused, theyareusedin atotal amount of 2 to 15% by weight.

[ 0019] The thernosetting pol yurethane foam g‘B\Ff‘ cont aitn &I}lfsed cells
together with t hEhapetiveBrErFfaT CPRERHERIRAPYNESPE 15878 “PR

| nt er conneci e e6ehlng Bhe (lorhBSe POl IPELNBRRNEASRdam EumieanalioyL50% or
nore, nore preferably 60% or nore. [0020 )
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.
Byusingthehigh-molecular-weightpolyol in the specifiedamount,
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 d_egree
of crosslinking of the thermosetting polyurethane foam becomes

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

amaterial tobepolished iseasily scratched. When the hydroiiyl
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Preferably the active hydrogen-containing conpound contains 5 to 60% by
wei ght of a polyester polyol. By adding the polyester polyol, the

adhesi veness between the polishing layer and the base naterial |ayer is
significantly inproved. Wen the anount of the polyester polyol
incorporated is |l ess than 5% by wei ght, the adhesiveness between the
polishing | ayer and the base material layer is hardly inproved, while when
the amount is greater than 60% by wei ght, the polishing | ayer becones too
brittle and the lifetinme of the pad tends to be reduced. [0021] The first
invention also relates to a nmethod for manufacturing a polishing pad,
conprising steps of .prepar.ing.a -di s n RXRasEAd ON

conpri si ng é’;"i&g%oﬁ/&%i etgé%nnggn%ﬁ%dgr{g'aﬁgééﬁﬁ\%E ﬁ{/%rgog%]ﬁ?coﬁ?ai ni ng
conpound coniatié RpGl30réthaE% byradacgtitscothat ughbhbitec berds &eikht pol yol
having 2 to 4 functional grou nd_a_hydr Y t ng KOH g
as starting %8N ﬁ’f‘é?ﬁﬁ’rﬁcﬁgﬁﬁ’é’gpﬁ‘%%azéx et ﬁ(%%{&%{)g%%]&@gl@%se

material | ayek/¥ thd kegeet | oflicspessatkingebliaties chepossatitang curing the
cel | -di spersed urethane conposition taq heér moset a9 polyurethane

. f t
f oam | ayer PEFYRECHBRGhEYR RGIES| 5P rﬂ@?‘cgh%]é?‘f}}aed Q&l' 1T Having an aver age

cel | di amet gf.;0f1 200501300 PRacABE ARbioFidly tbaglbalisgdt e ebhitkness of -
the thernosetting pol yurethane foam |l ayer. [0022] The first

i nventi on alssvatetett-es to a nmethod for manufacturing a polishing pad,
conpri sing Ztogﬁ] of preparing a cell-dispersed urethane conposition
conprising &n isocyanate conponent and an active hydrogen-contai ni ng
conpound cont ai ni gfagably 85%ebyiaeinghecetarrwsight MRl PREPERt pol yol
having 2 to_4 fungtiqnal K Al kec0ba 20 d1Rs169 my KOH g
as starti ngZéo?r%gﬁéﬁ%gag'f/g‘#r@%:l%‘a%n?%g}%%%%iogg%mﬁ\fﬁod, c%a_ti ng a rel ease
sheet with thelesdt ctiespelwest wedbhbe frompbbe tIxswp FamiitdifAgoh base

material |ayer on the cell-dispersed. ur ape LA SLELPNLNiGWELRT the
cel | - di speré@ﬁiyﬁ?%ﬁ%ﬁhepﬁ TRy OPéﬁr}‘/#‘i I%égkgesﬁl ng lghe t}ﬁli élklr]ess t her eof
uni f or m wi t RopoDyRaShiBg dRaResed. f @ymaitdgemeopel yiaryppbysluidt kRde foam

G et or  of Sp6CLE SRR - iy o SR o st e e s vene T o

t her noset t i RgrppboHHRtBanceefnamrkayesilyf @o28kd] Second | nventi on]
[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 objective inférconnected 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 valueis greater than1870mg KOH/g, the thermosetting
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The second invention relates to a polishing pad conprising a polishing

| ayer arranged on a base material |ayer, wherein-the polishing | ayer
conprises a thernosetting pol yurethane foam havi ng roughly spherica

i nterconnected cells having an average cell dianeter of 20 to 300 pm the
pol yur et hane foam conpri ses an i socyanate conponent and an active

hydr ogen- cont ai ni ng conpound as starting conponents, and the active

hydr ogen- cont ai ni ng conpound conprises 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

havi ng 3 to R1{unstitRadoasiRaeaRd xayidthae thalsuerate 40@ raxet870 nmy KOH g.
[ 0024] By form ng a polishing layer fromthe thernosetting

pol yur et han&of BARHFRRE #o Ry Ysperticdsd-i fhePcbRfect ed cel I's having an
average CE”|1oQLﬂ8fgéﬁlaQtwéiﬁ%F3p%@QerQné|%§edyéﬁﬂﬂdlkbﬁl5&—dérghﬁ0|iShing

| ayer can be inmproved. Accordingly, when the polishing pad_of the second
i nventi on i polgaminedrasinudiehecnslvarsast dhieytgredisedAnrdatépa™argh fora | ong

time and thecrenpyale.ra takility can also be inproved. The polishing pad
is also exc§FI E?)ig anggﬁ?¥$%y to maintain slurry because of its
i nterconnectiediekl | structure. The term"roughly spherical" refers to

spher e- shaped anq%%Vﬁ%?3£Q%§?%§€%%§qurg¥@IK§%?§%§%gggg§gaﬁgbhgsg&e t hose

having a rati o of Jor Oof ~axi's or less, preferably
3 or |less, @erks poeéehablyti theatbdvessent O8th] interconn@hbed chdlawer age cel |

di t devi at f th f. 20 t I d
ur abi 11ty 70 SEAIERToTOOTErS el Fath@err Oy RPOINE (Rl b

ydrogen- cont ai ni ng

conpoundt hapisraammtor 6@d Jromokef Mdie PrerthasTpsost bagngeal.yur et hane foam
contains 1 to 20% by wei ght of a | ow nol ecul ar-wei ght pol yol having 3 to 8

functi onal &W&UHS and a hydroxyl value of 400 to 1830 ng KOH g and/or a

| ow- nol ecul ar-weipgeffepéﬂ%ar&h@ea@@é&iéﬁgyara B-doRelhofdlcogipeups and an am ne
val ue of 400 to 1870 ng KOH/ g. By using the IOMFnDIecular-mehag%qpolyol

and/ or the ¢EWaiBEe? f1cafOheigeligol winP ieyestRE RYIGLFi & & , cell
films are eanl kg DLoken o8idol NbleCORRECRACCE! bovdich eRSidatibaLapd, and the
renoval rate stabflity i's inproved. Because the multifunctiona
| ow ol ecul kavexerghttisobgot mat@riow hrec dba?igifgRenphy VARFAESAr e used,
pol yur et ha’lﬁ}ep,aﬁhggafou%‘%vgkqlﬁ?ed fii9§§éé£‘ %gxéirﬂﬁ;o'fbgré§eé Qismeds4 her eby
i nproving selt-dressing and ar g y~ under goi hg clogging on the surface of
t he pad durihag Pobysidigyt, [(Be2thesiveness between the polishing layer

and the base material layer is hardly improved, while when the

amount is greater than 60% 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
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When the nunber of functional groups is less than 3, the crosslinked
structure of polyurethane is not sufficiently devel oped thus maki ng

sel f--dressing insufficient, while when the nunber of f unctional groups is
greater than 8, the cross linked structure of polyurethane is so devel oped
that the polyurethane is made too brittle and the polishing characteristics
are adversely affected. 100281 When the hydroxyl value is |less than
400 ng KOH/ g or the anmine value is less than 400 ng KoH g, an effect of

i mproving formati on of interconnected cells cannot be sufficiently

obtai ned. On the other hand, when the hydroxyl value is greater than 1830
ng KOH' g or the am | a KHG :
thernDsettiﬁ%rgoffﬁggpﬁ§%§§¥laﬁ%gggéﬁggkgog?%gﬁgygﬁat tﬁg E%Q?ggé of a

mat eri al to sphepntdlshetkiconeastéd cetiathehieh af @929%ge cell digpelelt he

| ow- nol ecul ar - wei ght pol yol and, the_ | ow nol ecul ar-wei.ght pol 1 ne are

si mul t aneou§|fy2Q1§8d?O£H’éy agfginifegmiy Leop ?g}n%%ﬁ\ﬁlggni% 8¥§{3ﬂ30 by wei ght .
[ 0030] thebhos& thngf psnhlrethhaé fdwm Layerml ecul ar-wei ght pol yol is at

| east one menber selected fromthe group consisting of -

tri met hyl ol gP8pahe, glycerin, diglycerin, 1,2, 6-hexanetriol,

triethanol am ne, gLy titviehelon tLldoarBlduds0keys | mdeangor
met hyl gl ycosi de, and al kyl ene oxi de adducts thereof, and the

| ow ol ecul BPRWERGELRG| Y @rlhehing Rady REPTIFPHETEEF LePEEPTH TS om t he
group consi ata’ | a-aisﬁéé%hmt%ﬁ@ic@ﬁgoépdwn%%%%%ﬂ@ andispbgaydyeet hane
a

di am ne, an yl'ene oxide adducts thereof. j[ The active

hydr ogen- corbapenang awmpoantd veretispash ycons Al Bl HECEPFGISSH-BI W& ght of a
hi gh- mol ecubgr v l | D912 o4 { 4G GRB! pAliyRUPEawiHg- @ hydr oxyl
val ue of 205?012%?892%5' &%ﬁ)%”: y\éus?%g tohé;3 Hi gh- rrtlilgecu aryiaweiaght pol yol in
t he specifi edtanptmcticobpdciiorpsi abérabndetddvebie ©Icah t9ell@ Bl y f or med,

and themechgpj.cal characteristicsofthepolishi y e hopsqyed. [0032]
In the seco%ﬁhf%\?gntsg%%‘f”}%ecozlng%%?/rg:nsa g%%%%éﬁ%%? fgiaan?m?s a mat'erial for
form ng t hecbheimpaetéisupepahyat etitdnehé oaenli-slippefsrdbirgthane :

car bodi i m de-nodi fi.ed | .. By.using the |ow.mlecul ar-weight polyol and/or
t he | ow nol EW%-%PQ,M%‘B&F?&WF naeqﬁ‘?ec{%%?]ﬁgq i g%y%\nrat%nwlhg '

car bodi i mi dge mpeliifsibedsdhrettimeastigoisy enes Scibeinyae ¢did -gobpetsady | ayer and
the base material layer is, signifi cant,léﬁhn?‘éoved. 5({31033!3 un,me.The second
i nvent i on aPEethaneso@eostipnhidsdersirahit FatT St e 5ol FehTHT" pad,

conpri sing §ieps RlesBiAPALERY 8 £l a dhspRiwed it pohgneeiemeosidn on

conprising carbodiimde-nodified MD and an active @/gr o?nen-.cont ai ni ng
conpound cohR¥RMPARLNG reudnby ERhert ¢t LeFereopaRetRi SEUL A AP pol yol

having 3 1 0a el dlCdd ANg] arflliQURSE 20RO rYUPLSLAS £1i00eluskB30 MY
KOH g and/ or a Tow nol ecul ar - wel ght pol yam ne
sheet under the thermosetting polyurethane foam layer. .
[0023]
[Second Invention]
The second invention relates to a polishing pad comprising.
a polishing layer arranged on a base material layer, wherein
thepolishinglayercomprisesathermosettingpolyurethanefoam-
having roughly spherical interconnected cells having an average
cell diameter of 20 to 300 pum, 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
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having 3 to 8 functional groups and an am ne value of 400 to 1870 ng KOH g
as starting conponents by nechani cal foam ng nethod, coating a base
material |ayer with the cell-di spersed urethane conposition, curing the
cel | -di spersed urethane conposition to forma thernosetting pol yurethane
foam | ayer having roughly spherical interconnected cells having an average
cell dianeter of 20 to 300 um and uniformy regulating the thickness of
the thernosetting pol yurethane foam | ayer. [0039] Further, the
second invention relates to a nethod for manufacturing a polishing pad,
conprising steps of preparing a cell-dispersed urethane conposition

conpri sing Qammbn@m%me }m@go Mab1 2R¢1i3G 3Eb | EuikytiicR@engeaipisai ni ng
conmpound cont ai ni n to 20% by wei ght of a | ow nol ecul ar-wei ght pol yol

havi ng 3 t 028d faidy F@%béll vgﬁeap@faﬁw 5%%%% KQB{9&n6¥ 9509 to 1830 ny

KOH g and/ Oiomo%cmmh%tgﬂlgaﬁlwhxamm oAy ielfcBidri 18 ddupet | onal
groups and an am ne val ue of to 1870 OH g as starting conponents by
nmechani cal dwdrmgmiet eduecobt4tiy ta ié?%azgngﬂé@t with the cell-dispersed
ur et hane cog%&,s 4;tion, lamnating a base material layer on the

cel | -di sperse Jrethane conposition, curing the cell-dispersed urethane
conposi tion whil syk&epiing amoltnmmhgemdrhémemftmmitﬁlsmwtttrina pressi ng

rreanstofor et t.ing pol eIo m |.ayer ghly
spherical i P&SEﬁ%‘};"t aa%%%‘f‘iw%*ﬁﬁgysﬁ arvlecragl intetppediedecd s 0 1o 300
pm and rel}@a&l gadbeefaajee@ém amﬁxﬁététndﬁrzotE&3bb¢ﬁrnDlsﬁBuf®lpﬂftyuret hane

foam | ayer Third_ I nventiaq hir

i nvention r%% 5’6‘%?%‘5)5%1%}%‘?1’: 8k *}%H&?%’F&n r‘fbccé’rgi)?‘?g‘ﬁ K4°® t(%' corrprl si ng
steps of prRNAkhAgy RACEE ltHd ge@dsrs&cinuéﬁtmﬂe.scempuaﬁarmauienham cal
foam ng nethod, coating a rel ease sheet wth the cell-dispersed urethane

CONpOsi t i oIFhaEARFPAISLAGS £ kRt BEPRIEOF A &PnP fippgnd the removal

cel | -di Spefr%%é%&%&ém@f%ﬁoaﬁsfol@@m B4t hegebb dirsipRr s&dis also

ur et haneconposi ti onwhil ekeepi ngt het hi cknesst hereof uniformw th a pressing
nmeans to f exerpbeyiuat han@biﬂdetm tayBriHa@ainngleetyheFeuphe?s das

| nt er conneqed, Gob e ANdk 1 #1251 00-d heTﬂ@It%aaeus&fg@w Bptidia dagwer - sur f ace

side of the po yuret hane foam ayer 36] descri bed above, a

pol yur et hameféoantd @;vlaeremﬂap@m agd| @W{ )sphavw@lamgm%ﬂas’lpheru cal
(sphere- shaggd gnsq)a%vgl phere-shaped) I nterconpested acﬁéﬁér calsbe for med
|

extrenely € yby sperS|ng a gas SUch as air as fine cells in the
starting naYethat axisas (itHavitcalod ders hprafeledly i hokudésty aorechani cal

f r ot hi ngnet ho parea cel | di spersedurethaneconposition and then
curing theP Egg%ralﬁ(ié'pg ge%lrulréstshane conposition. In the nechanical foamn ng
met hod of thezpresent invention, a gas such as air is dispersed w thout

bei ng dissolved _in the starting terial H %1 us t ere, |s an gdvantage
that generati on 'BEPnERF GFEFEIE &ﬁlﬁ?fsﬁr e¥hRhoRSR) ®hafPEf a step of
uni formy pegsh atd Rgot e, thinckaessaf dnbeqapphyiirievhane fanisekayer, can be
suppressed and t hi ckness’ accuracy and specific gravity can be easily
control | edI09%fkddi ti on, the nechanical foaning method does not necessitate

use of a foam n@h@%@&véHyaraeer@c%%wﬂingoéo@&&a@ad iisaddtégipot only
excellent in costs but also preferable froman environnental viewpoint.

[ 0037) for fmlpﬁlbﬁﬁr‘éhme%aﬁgIwrﬁﬁ%a%éaﬂmf%ﬁé% dak®cel I s and
i's thus exgel &Ntk Bod WAl { L Yuo 1005 AlGIghe PBBPOR 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. By using
the low-molecular-weight bolyol and/or the

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

9



material to be polished is polished with a polishing pad having the foam

| ayer, the renoval rate stability is inproved. [0038] The

manuf acturing method of the third invention is characterized in that the

| ower-surface material is used as a release sheet while the upper-surface
material is used as a base material |layer, and the rel ease sheet in the

| ower-surface side of the resulting pol yurethane foamlayer is released. It
was found that when a pol yurethane foam |l ayer is forned by the nechani cal
foam ng net hod as descri bed above, a fluctuation of cells is lower in the

| ower -surface si de than in the upper-surface side of the pol yurethane foam
ayer. AS dengrlhefle alauey bEAURL" SWIRCANSER ebilha Oeardly
polyurethane ayer used as a polishing surface, and the polishing
surface has ﬁ)ﬂn@derarid mbbua@mmlorat%lsmbl%h‘@f éﬁylmﬁﬁof"ﬁér BPFABYT ng t he
renoval rate_stab of the third

i nventi on, e gu H%#‘é’r é:l[o%ggg?ha%w"&ﬁleé@%¢ﬁg§8%y%?g%}%ﬁie pol yur et hane
foam | ayer isowdimsldedldrrwiheht Iploakae:srse dice ectddonpoMueetiorng Ep%iage
designated a first line, a.se and a.thir ggrectlon of

from the pold SAVALPRES FERPP LS ?ﬁ?tﬁg gu?reatlgrllfoa 9 gtyheerrggyhlglpf:rgﬁgdl anet er

di stributi onselFayi-asenngeind dhadBf endeiduingneeejgindioansteesyrfare h€ first
line is the smallest and the cell dianeter distribution in the third line

i s the | argdde padrdiring PPRESHAY di ameter distribution of the

pol yur et hanggfygam | ayer is preferably increased in the direction-of from

the polishing surface to the base material |ayer., The cehlv\ﬁjaggter
€n

di stribution in t¥Weersthemumpas qfsf‘b‘i*"é?r:‘é’lnéﬁl‘-if%lpg Gy Lpggdhe Re cell

di aneter di-gLrihyt) s%ré@fﬁgé lo%t $1§U%éﬁia§e51£”hoke§§ff1dﬂéhtuylent T enoval
rate stabllltylso ai ne Fromt e viewpoi nt of polishin gertles t he
aver age val uieveﬂ.opm‘a tauerrmj@ngewlfd'ldéﬁéﬁé?% inguf fEEimntst Whig & HP Wlines is
preferabl y 32.00,30008%nE O JE LD JrBYUEOL {RM 8, the crodButbhed, the
fourth inven |on re 0 a ne manuf act ur'i ng a polishing pad,
conpri si ng ssttepstmtfe pf epayumﬁ@nee:ds s@dsp@lw hadt RO oSS SPEFon by
mechani cal f.oam oatin r_lgg a-ddirRogrs0as

per meabi | i t y°r Qf‘gg tf°°1 fbt“?fef g’ﬁ% %ﬁ ﬁ esg Wih the -

cel I -di sper &adeuéelmaaﬁeecmom tion, |am natl ng a sheet B having a nitrogen
gas perneabi | i té rate of |1x10-7 (cnB/cn2.s.cmig] or |less on the coated

cel | -di spers[QB } et hane conposition, and curing the cell-dispersed urethane
conposi tion whi | eqtkeephdgyibexyhivainess 1aes ebhnuriiofmy KOW ¢ tpratheessi ng
means to forma thernosettin ol yyret hane foam | ayer wWth Inti nnect ed
cells. [004fpine Valuﬁsl%lé&?g %@yéBﬁ K§H6‘é's aé’u%%teé:st 3% rm%psr} 358 ersed as

fine cells iq, hhe; st &yt hﬁgef@ir&relc@édbdeﬂl&ecaﬁﬁ&tamecahffmmgynet hod to
prepare a cell-di spersed urethane cog’gom tion, and, th - di ersed

ur et hane cowpbsiredn PB thadderisLenyes %IW@FH%\P{@?Y%&% *&y&r™ (pol i shing
| ayer) havi anhniﬁocaawé/%dofeéﬂesaﬁ% RA18e SN QELSRr f&ha@ew(wmmbudl ng an

oval shape) wth a very s cell dianeter. In the nechani cal f pam ng
met hod of tm@wgumhatpemtmnq@ﬁiywt%r@a@woags §PFiPadheper sed

Wi thout bl ngcdLsaalosed Lok ey ShAEL W0paRl Sidelho @Ry Wirdtaniea. |5 an

advant age t F5E ¢ generation of new ce post expansi on phenonenon), after a
step of uniflooeby regul ati ng the thickness of the pol yurethane foam I ayer,
can be suppressect‘J andtﬁgl knes SS : :

ow-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 .
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accuracy and specific gravity can be easily controlled. In addition, the
mechani cal foam ng net hod does not necessitate use of a foam ng agent such
as a solvent or Freon and is thus not only excellent in costs but also
preferable froman environnmental viewpoint. (0042]

| nt hemanuf act uri ngnmet hodof t hef our t hi nventi on, sheets A and B each having a
nitrogen gas perneability rate of |x10-7 [cnB/cnR-scirEg] or less are

| am nated with each other, so that upon breakage of fine cells in the

cel | -di spersed urethane conposition to forminterconnected cells, the gas
in the fine cells can be retained in the conposition and prevented from
bei ng di schangadeh i pirbBaf! §1padr i8N VaIyBRAtn, The, thiskmnessiol, the

cel | -di spersed urethane conpoSition can thereby be prevented from changi ng
during the daippoertlemingndenteesyitrisel ad@iratstBHilot Y PoP§ErREhane f oam
| ayer after | . e. i [ Q04 : Lbe, nmmauiret uring
nmet hod of tﬁ%%gg%}ﬁ'%igﬁggh%?%n?b%}%%ngurggﬁgé sa{igtp'lc%s(’)r%r%ses at least first
curing and deeendlaurliamgyeiyid pdleaiiingtisca lrgst snameabenseagctehperat ure
of 30 to 50C for.a curing ti of t s , :SeeRnd curing is
at a curi nggfg%g?gfﬁ?%cg?sh%eﬁng oggeé 3?93@5%%%% %‘?91 egfgg?%ﬁ%nﬂﬂ'ut es or
more. By coadpkényignettahagiianine) tanpl elkylepe, okidee adddetd gheyeedi f orm

i nterconnected_cells can be forned. Wen curing is conducted in one stage,
the cell di afA8tEr is easil y increased, and the durability of the polishing
pad tends to be deereasefs hYhebgdhacditbiingnd scompodudtreeforntblye of the

conditions described above, fine and hi g{% unif orm interconnected cells
cannot be fBPREALNSAAR tOR® T BRIRPAPRE ffe? PP ERaEc TG bE teTeri or at ed.

[0044] havidd! 2t B8 4 eurtti didvestd s ahhes slhaebsyAvande Bmre psef erably
pol yet hyl ene terephthal ate sheets. Particularly, PET is_a Er,ef er abl e

material bet3mg KSH/gr s BYoHS Mot FrsyRHolyARo M6 SPAREHGHoRy Rodvel by
The pol i shi el Houne B9kbedgnbat-SinddbealRunk kanyestinny i
excel | ent i%gec#ul%é%i Iﬁoy bécagse of I Fs sphenrj cal fine cells._ Accordingly,
when a mat eféomied, ansdhegiechpilcd schpsEics hsds st He RS ERAPAYRHED, t he
renoval rate st.abi Iigg is inproved. [0046] The first to fourth

. axre .1mprov . . .
pr esent i nvehti'on also relate to a method for manufacturi ng a sem conduct or

devi ce, whiptoxnprises a step of polishing the surface of a sem conductor
vafer with the polishind Bad 45Ratibed AROYEocHRlEE nidaeRE! EheON DRAWNGS

is a material for forming the thermosetting polyurethane foam

is preferably carbodiimide-modified MDI. By using the
low-molecular-weight polyol and/or the low-molecular-weight
polyamine in combination with carbodiimide~-modified MDI, the
adhesiveness between the polishing layer and the base material
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
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[ 0047] Fig. 1 is a schematic illustration showi ng one exanple of a

conventional polishing apparatus used in CVMP polishing. Fig. 2is a
phot om crograph (SEM phot ograph) of the polishing pad in Exanple 1 of the
third present invention. Fig. 3 is a photom crograph (SEM

phot ograph) of the polishing pad in Conparative Exanple 1 of the third
present invention. DESCRI PTION OF SYMBOLS [0048] 1: Polishing pad 2:
Polishing platen 3: Abrasive liquid (slurry) 4: Polished materi al
(sem conductor wafer, lens, and glass substrate) 5: Supporting stand
(polishing head) 6, 7: Rotating shaft BEST MODE FOR CARRYI NG OUT THE

INVENTI ON [ Q043) 3 o 8 ¥Q§ct{¥?>'n5§h&{lgxp%agn&>fa& heihé reluanse se0onsl present
i nvention conprlge a basé nater al ayer and a polishing |ayer nmade of a
t her npset t i B Ooky/KORYIghanet airtany Chepeiardbiamechhat el e iag "gbP9dr et hane

foam havi ngccgact):lf{ le}'bggg%ralc&?iaf ?gfércgwghg%ell—dispersed urethane
composition, curing the cell-dispersed urethane composition to
form a thermosetting polyurethane foam layer having roughly
spherical interconnected cells having an average cell diameter
of 20 to 300 pum, 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 by mechanical 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 keeping the 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 pm, 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
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cells having an average cell dianeter of 20 to 300 pm [0050]

Thepol yur et haner esi ni sapreferabl ematerial forform ng the polishing |ayer
because it is excellent in abrasion resistance, a pol yurethane pol yner
havi ng desired physical properties can be easily obtained by changing its
raw material conposition, and roughly spherical fine cells can be easily
formed by a nechanical foam ng nethod (including a nmechanical frothing

met hod). [ 0051] The pol yurethane resin conprises an isocyanate
conponent and an active hydrogen-contai ni ng conpound (hi gh-nol ecul ar-wei ght
pol yol , | ow nol ecul ar-wei ght pol yol, | ow nol ecul ar-wei ght pol yam ne and

chai n ?Xtenge{;efjfﬁ:ii)s eL9§>§%)rethane HSingoRe 1 0 WA mRLRakIIIOBeRIing compound
known in the fie OP pol yur et hane can be used without particul ar

limitation. n¥heod, cedpamarel esoepheehtithchaged - fbiPerRaipratiai%mti c

di i socyanat n . 2, 4-1 0l e.dilsSo 26, 14v8rt &l ygme diisocyanate,
2,2'-diphengﬁmﬁg%ﬂﬁﬁg’d%%%%%?gﬁgt%ék%%2&¥g?phenyly%éthane'diisoc anat e,

4, 4' - di phengkl redirpresdd usotyammatawpqsokyerr Fer MBI the geblodit PREERET0di f i ed
MDI (for exanpl MIlionate MIL. nmade by N ; el Rapeni potust ry Co.
Ltd.), 1,5-ﬁ§$§ﬁ%ﬂﬁ%ﬂ%§°&% g%%vgﬁéryﬁepﬁ¥ﬁEgggpgﬁgg%¥%gocyana?e,_n}phenylene
di i socyanat gitp-axytad=Ang midreoey avatne antlyurethaplechenniavachariide,

al i phatic diisocyanates, such as et hyl ene dijsocyana s endeid Uimet hyl
hexanethyleﬁ%&ﬁqéﬁéyﬁﬁﬁ&%%hdf?%fﬁgyéﬁﬁfﬁyf%%%ﬁiFggc%gﬁﬁﬁgggéﬁgg

cycl oal i phati . £lid SIRELANAEES 1 5HEN- AT £icd s Y6 loaheeas yirk Sitmeafredre,

4, 4" -di cycl ohexyl nethane diisocyanate,

i sophor onedi#¥¥cyanat eandnor bor nanedi i socYanate. Thesemay be used al one or
as a nixturF06§6ﬂ\M3 or nore thereof. [0053] As the isocyanate

conponent, It IS possible to use not only the above-descriQed?diisocyanate
conpounds but al 8¢ dasicribedEbosnale PNUEGRBERD ARPMIRYREr &P LB %S ocyanat es.

pe Lhe i t I pnat 589%9i&%ﬁ;g;?gﬁ%@x&qu@%e&—%%be& @fa dizhFocyanat e

adduct conpounds are conme avai | abl'e as Desnodul -N (Bayer) and
Dur anat end {pisais-sBhped)cdintendastegtedocells cap bpofggped extrefigdihng t he

i socyanate conponent.s._descri e diihsqeyapakgscseh as
4,4'-dipheﬁVF%@?%’ﬁ%ﬁ |F%%%?gﬁgfgggggsﬁgg?§?%b|y used, and particularly
car bodi i r ai mtecaridil fiyesl mbBhan scqir farakine thodd(incd095pg Agnechanical

high_nDJeCL%fgfﬁygg%gghgg;gggteggéégu%lfH%Jﬁ@%@@dhgethanecomposition
and then curing the cell dispersed urethane composition. In
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 uniforﬁly
regulating the thickness of the polyurethane foam layer, can
be suppressed and thickness accuracy and specific gravity can
be easily controlled. 1In 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
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the field of polyurethane can be used without particular limtation. The

hi gh- nol ecul ar-wei ght pol yol includes, for exanple, polyether polyols
represented by pol ytetranet hyl ene ether glycol and pol yethyl ene glycol,

pol yester polyols represented by pol ybutyl ene adi pate, polyester

pol ycar bonat e pol yols exenplified by reaction products of polyester glycols
such as pol ycaprol actone pol yol and pol ycaprol actone with al kyl ene
carbonat e, pol yester pol ycarbonate polyols obtained by reacting ethylene
carbonate with a nultival ent al cohol and reacting the resulting reaction

m xture with an organi c dicarboxylic acid, polycarbonate polyols obtained

by ester exchangereacti onof apol yhydr I ht he e, and
pol yrmer pol J‘lﬂ%%f]ﬁ%ofse B%{ﬁlggﬁ?)e/}yggﬁj%e in aﬁ?%\#l%%drgeﬁ)&ggrtfﬁ es
ar edi sper setthel heSE MRYRE, USRS Simoghy aratas shaki kityr ésofmpngyedr nore t her eof .
[ 0056] In the first invention, a high-nolecul ar-wei ght polyol having
2 to 4 functi%38) groups and a hydroxyl value of 20 to 100 ng KOH g shoul d
be used in an amp RHuBE0: B mbyhoeioght hbaseddonntdreinhoie of the
active hydrogen-contai ning conpound. The h droxn‘galt val ye of the. .
hi gh- nol eculd@eraeteitzegoly Ahatsthn éP\E“?’é‘b‘i“&’r){f?ﬁet 561% 'RA&¥G, “and the
amount of the,hi gh-polecuk 2L tWeigRE POl MRlceiaRERSI akedetissps Basz abl'y 35 to
80% by wei ght . FOOS?] Anmong t he high;nolecular-meight gﬁégols
descri bed abeverial lpyepr ahdrtdis| réeglteésa@eatﬁrﬂ et OB VBE T RATTh
particles of aj,l gash) oNG, BALYIPLBRECAIAH 16001k 0IauR. Canshas | ng Of

| an

pol ystyrene, "pol yacryl oni a styrene-acrylonitrile cogolyner are
di spersed. Toendnthatt wbent aepgiatuprbhanpifpem 1ayeic depSP et PYst it ef erabl y 20

to 100% by wei ght e_preferabl : %Qg£%pggﬁh basedhosrt he whol e
of the high?ﬁﬁggﬁﬁFgggﬂﬂﬁb m%%?v%?§%$%§r%%%%;ntvof thecpolyner particles
in the pol ymel1pakyekei $nphefiewabtsurfate s2004hyn it yhupretosdrpieterably 1

to 10% by weight._ [0058 ng .t he hi.gh- lsafp Rl gbhe pol yol s
descri bed aﬁc}gﬁ,O%kﬁﬁlvéﬁugftﬁﬁ??ggg?ga&%fer%‘gfjgg/y%%?c%. The Anount of the
pol yester palyek-ineeicpalideast ti5e poafermillynrethand00sbyayey ghtsedor e
preferably 10 to 50% by wei ght based on _the whol e i

hydr ogen- coffat MeAdS R SUFdacE 0GB the poglsmrrf*? tsﬁg%asée{'gﬁgcalt r%égﬁzfi on, a

hi gh- ol ecul@Wel &hdn oyl s, hend fagy Zukohdr iupediiogaihegrepopsl gatiea hydr oxyl
value of 20 to 150 ng KOH/ g is preferably used. The hydroxyl value is nore
preferably B0absld20 ny KOH g. When the hydroxyl value is less than 20 ng
KOH g, the apgypt of a hard segment in the polyurethane is reduced so that
durability tends to be reduced, while when the hydroxyl value is. greater
than 150 ng KOH din tthe delisheins peﬁdo%%mhﬁkFng%fl“t"ﬁEt}p/%fF'ydrterlﬁane f oam

becones so hj, gb. LAt Eﬁl&l m%rw&gaéégfwﬁfétms@@ﬁy&&mnbrﬂobhlmyefhe
polyo

hi gh- nol ecufFar=wei ght I's used in an anmount of preferably 30 to 85%
by wei ght, - rBr dipidefideiabkiie 3thiakngos, iramsight I SEFLERR FFSwhol e of the

active hydrogen-cant Al ning coppoundsedAd6Pine 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
and the celldiameterdistributioninthe thirdline isthe largest.
That is, the cell diameter distribution of the poelyurethane 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 0or less,
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To produce the pol yurethane foam | ayer having an interconnected cell
structure in the third invention, a polyner polyol is preferably used, and
particularly a polynmer polyol in which polynmer particles conprising
acrylonitrile and/or a styrene-acrylonitrile copolymnmer are dispersed is
preferably used. This polymer polyol is contained in an amount of
preferably 20 to 100% by wei ght, nore preferably 30 to 60% by weight in the
whol e pol ynmer pol yol used. The hi gh-nol ecul ar-wei ght pol yol (including the
pol ynmer polyol) is contained in an anmount of 60 to 85% by wei ght, nore
preferably 70 to 80% by weight in the active hydrogen-contai ni ng conpound.
By using thEquﬂﬂ'e?i‘E' ecHb - vakghstpahyel is dheiseeci Fred @mwount |, cel |
films are easily broken to easily form an interconnect eq cel t%tructure.
[ 0061] viewpyigitgof heo Hisjhnaob2oRAriefe| Pt 2F6FFTT Ja+4e ©F 0e
hi gh- nol ecul_ar - wei ght | i ; @k hes 0F p2@resarl30 rag KOH g
i's preferabﬁgéﬂa ed?élllhg%%é reggy\ﬁt{/%ﬁ%@tg{%ﬁer%referablpfgﬁ to 60 ngy
KOH g. When3st hg spdr gxyl value is less than 20 ng KOH g, the anount of a
har d segrrent[ é%he pol yuret hane is reduced so that durability tends to be
reduced, whit? en the hydroxyl value is greater than 100 ng KOH g, the
degree of cyessidhnkhigniofortihe pol yur et hane foam becomes so high that the
foamtends to be brittle. [0062 . . Ao | ghs - wei ght
pol yol s descri bed“5b%%%, télgh?'a‘ﬁg-%Ilggﬁf”é%gr\l/\eﬂl%ﬁ%ggo’{gyo R%gé?ﬁgﬂc%!to 4
functional grauRstantnq hpeloxingyphdp @inp2sting Baepatpk@regasngr ef er abl y
used in the fourth invention. The hydrox¥l . val ue i srrarhnrc%lp%ggrgir]pgbl y 25 to
60 rag KOH @.cBy -G4FRRrIask UREHRAMDICEERPEF Hid Gt PR3 61°% ob] act 1 ve
i nt er connect a9, &€l Lsaity Residabhynd S @, natkbdehegae geameehility
characteristics of the polishing | ayer are inproved. Wen.the nupber of
functional xatmups 16057 demirvsmé s-anig] degriessoflidr 55881 FHKi TG BPET '
ther moset ti ng pol yursthane;foamheaaresqy <0 sheah B haviidia heampmcones too
brittle an e surface of amat eri al cflobe polished is easily scratched.
Wien the hyghsopykmesthile tiysrates ©£t ek 200 avg/ ®OF-grHgIher sl 2o hard
segnent in th ol et. ] _ 14! abid idueihgnelse t 0 be
reduced, V\h?cfag:e\%mgﬁy{ h‘%lr%%%grsgéy‘l{ va%%g iégnl%Ar.’gg%el‘:tlgir;i t han 100_§ KOH g, the
degree of c«;teiﬂs—ldﬁakémgedmﬂretﬂha@b@mpgsétwm@iﬁ(ﬁWpéﬂﬁéﬁétlh&g%{’%%%orres o)
hi gh that the foam becones, t,oo britt.l achpigrial to be
pol i shed i stqbeisef’?ym&f%ﬁ“c‘ﬂ%’a’. kY 1§ #06hd RS fUthd 2hdtno =
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 foamlayer (polishing layer) having interconnected
cells having a spherical shape (including an oval shape) with
a x}ery 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 starting material, 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

15



Apol ymer polyol is also preferably used, and particularly a polynmer polyol
in which polyner particles conprising acrylonitrile and/or a '
styrene-acrylonitrile copolymer are dispersed is preferably used. This

pol ymer polyol is contained in an amount of preferably 20 to 100% by

wei ght, nore preferably 30 to 60% by weight in the whole of the

hi gh- nol ecul ar-wei ght pol yol s used. [0064] These specific

hi gh- mol ecul ar - wei ght pol yol s are contained in an anount of 60 to 85% by
wei ght, nore preferably 70 to 80% by weight in the active

hydr ogen- cont ai ni ng conpound. By using the specific high-nolecul ar-wei ght
polyol in the_ _specif] - . r J Okl .ang, obj ective
i nt er connect e u(]::g%sén:a?esgggm Ci/ #%lrv%%g.éﬁggfa 4 Ic}Isngfnunbe.r- aver age

mol ecul ar weidglitiof, tihe hecirmivkeécidaningehegtitodpdbgoinotsnerisspartecul arly
limted, but is preferably 1500 to.6000, f j LAt e elastic
char act eri st13%s °bf® rfﬁémjr’é%ﬁ;fp R ggr%tsﬁzﬁig%?‘g &%e#ﬁgghgn%sgfrt?g%er age

mol ecul ar waigghbnil ¢ d:2%31thaninl=06tst bet pdlspupetfrandlebfaimed t her ef r ondoes
not have sufficient elastic characteristics, thus easily becom ng a
brittle pol VAECOMRIEALi HYFYEC L 0am | ayer made of this pol yurethane is
rigid to easidoyzgause scratch of the polished surface of an object to be

pol i shed. On the other hand, when the nunber-average nmol ecul ar ight is

hi gher than 6000, IpESAARERSRRT I B thad AHAESOPE R BRETHES Y 55°867 ¢ .

Ther ef ore, ; 334 ¥Watkhane indsct wbexioferior in
durability. %[%8(23 bavs ha@i%%éggg?ef% IL%W- nol ecutﬁgr - wei ghtxgol yol that
can be used [iodétriercmiigl hom LeisghermLeninatredvel fheapblgfdterdetT tPBed above
i ncl ude: ethyl en I 2-1r e ey eQl 1-dhspePEO0 Y RRBagé yCO!

1, 2- but anedi‘%’lo(,ﬁ %r%%‘étgaﬁgéﬁléeo c%,ﬁ%bﬂ[t?angdi ol , b ) a_

2, 3- but anedicoipds B:ivex an dirnl intrmeanegtedopbs, thesgas dnoFs4ABEI net hanol ,
3-nmet hyl - 1, 5- pent anedi ol . . di | Stdnd 28 H e ek

1 4-bi o( 2- hFELERgar Sfﬁtﬁéﬁz‘z‘g%g%hg%ﬁ’#&%%ig/‘?{oﬁnpérr{)dp%e, ghycerin, ¢

1, 2, 6- hexangikcbhrggueitactyd Bxi¢wlal environment. The thickness of the.

t et ranet hyl ol ¢cYcl phexane, net hyl gl ucosi de..sorhi t i ‘ ktol,
sucrose, 2, f,eé,lGQJtséjtetrﬁﬁgs"tW&%&y%%?%ﬁ@%ﬁ%ICo negg%o : g%gémeg%gr:gﬁi ne,

N- net hyl di etrhanainafyieg dutied hrobarninges e afxd thekeir f@cheyccuracy

exanpl est hat canbeusedt oget herw t ht hehi gh- mol ecul_ar - wei. gh al so
i ncl ude: | ow-fn’b*lleeé’ﬂi}é‘r"i‘%gﬁa&ﬁt Loft ééﬁ?ﬁg}g:&f h=%s 8t Ryt é%e ?cg%hﬁ.gh '
tol yl enedi arfppes; di phenyl net hanedi am ne, -di et hyl enetriam ne and the I|ike.

Pol yol s to which al kyl ene oxi des such as: et hyl ene i.de and pr | ene oxi de
are added to the JoWPHBRBEIAGISIEEGM RSS! ?%Fx%rfg%%ﬁﬂﬁv?@gf%lﬁ)’- \%g%/'ght

pol yami ne degeihbedepRems-18Ys he used Eogal beriny bhd adbgh-amtiegul ar - wei ght
pol yol described above. Still other _ o

exanpl est hasodrtisedsesit cyethariv @ift AeHGRIBIRANAFI /PG *Pa1Y0l also

i ncl ude: al ¢ghal a8 £SHELAS TDRRELIANYLANIAEL £nd-sdmaneaerighys ani no)

et hanol , nonopropanolam ne and the |ike. These | ow nol ecul ar - wei ght

pol yol s, hi gh- anledolaremperghtroalfy £0i be $0&E Comaycwaingstéraldnédlor as a

m xture of two or nore thergof ing in kQ1Ehs1d isk8bs ardnthird

i nvent i ons, "8RG f’ﬁé"fgeéor%'gﬁ%%%?&g oW fiolcec U ar-b\/\%ght %%I yol having a
hydr oxyl vakué ®fgd@OutdDf@3Antaged@dayedncdldrs gahove rsiraedt ahéRi ght

pol yam ne havi ng an am ne val ye of 400 to, 187 Le gherably
used. The h{8FLRHSVEHEGEE T é’“ﬁr%gaegreabr%gf%&q?% Or?rg KO g? and the
am ne val ue;hsr-8ade, pief ehaklura800ite A5tharpoKHihg Yhertenkde tyHeoxyl val ue
is less than 400 ng or the am ne val(geis aor}% ng KOH g, an

KOH g F | ess. th Q
effect of i ABFERATRY-f AR TBR GFEiNE fc SARAETES 83??15 Tends to be not

suf fici entl yoobi@ideddeSPriia abbee, hand anbemidihhe hydroxyl val ue is
greater than 1830 ng KOH/ g or the am ne val ue isqﬁgreat er thakg 1?_70 ngy
KOH g, a wafisteregmaected peeldgsicppnge kg dosBedn 31tk W& SRRV PaPtPcul arly,

diethyl ene ghygo]s e tbRAOW SRR db¥eplotel. 4-butanediol is preferably used.
[ 0068] - '
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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 am ne are contained in the total anount of
preferably 2 to 15 wt% nore preferably 5 to 10 % in the active

hydr ogen- cont ai ni ng conmpound. By using the | ow nol ecul ar-wei ght pol yol etc.
in specified amounts, cell filnms are easily broken to easily forman

i nterconnected cell structure and further the nechanical characteristics of
t he pol yurethane foam are i nproved. [0069] In the second
invention, it is necessary that together with the high-nol ecul ar-wei ght

pol yol, a | ompgamhecul ar-wei ght polyol having 3 to 8 functional groups and a
hydr oxyl value of 400 to 1830 ng KOH g and/or a | ow nol ecul ar-wei ght

pol yani ne havi ng 30 the SotxiE £ nveritiagr olirsskenrt soh apABrRraRFfeT6P1400 to 1870
Mg KOG is %g,?gthﬂle% BOPYNM e 12h ate t On et DYe RGN a PASERRONi S Ne Whol e Of
the active ﬁ? ogen-cont al ni ng conpound. The anbunt of the

| ow- nol ecul @refierghite Eoleyobl brdAvse bhéthdwwmiksogemgasweeyraabidiydni ne added
is preferably. 5 to 15% by wei ght. [0070] - The | ow nol ecul ar - wei ght

pol yol havi the nunber of functi onal groups and the above hydroxyl val ue
i ncl udes, fagooezanple, trinethylol propane, glycerin, diglycerin,

1,2, 6-hexanetriol_ triethanol am ne, pentaerythritaol

t et r amet hyl ol cycl%’r?e?&ﬁ’es, hét %Y%‘f lﬁ’cfogf’]%leffo%ﬁ 109 RA%RE B8 FSUTED, PO etc.)
adduct s t heggeéntildiese Jxeplbentsaddatayieioy Wecaassi od uke sphetrwoadr nore
thereof. Particularly, trinethylol propane is prefgéq%%%ﬁgsed. [.0071]

The | ow ol E&%¢ afeldsi g RCREAYEH Fre “REDT AR TRE 13b0 +58¢9 tfhct i onal
groups and phe; ahove: @itRe pralidRihdohfahe FfatowrXaPPtL stebindgnes di am ne,
tol yl ene diam ne, diphenyl methane diandne , and al kylene oxide CEOQ PO etc
. ) adduct simpreeesst-. These may be used alone or as a mixture of two or nore
t her eof . Papéégaﬂarly, an EO adduct of ethylene diamine is preferably used.
[0072] In the case.wherea pol yurethane foamis produced Qéine.ans of a
prepol ymer met hoGheafitsdi ho ef@urtdiepresenis ddvept £ iad§oore2sr Epotyner. A
chain exte i I I ; k hydr ogen
o oups. and s S s G B e e o1 o o,
a primary oa stepooflaoyismim theosyyfazet bf ¢l sgrbopnduSHpramiartheithke.
Concrete ex Qpleé.og.thea%hggncgite d rvgnclude: pol yam nes such as

4, 4" - met hyl o5 (18-%:1'?‘?{ &PGanrTt n>e§3 ), 2, 6-di chl or o- p- phenyl enedi am ne,
4, 4" - met hyl enebi s(2, 3-di chl oroani line),

3, 5-bi s(net hyl thio)-2. 4-1t0ol uenedj an ne,
3, 5- bi s( rret‘ﬂ%//ﬁ'?tf’hi[’g%@z?%ﬂtogl §§n§%‘$@ﬂcﬁe 3, 5-di et hyl t ol uene- 2, 4- di ani ne,
, 5- di et hyl tgglaggne- 2, 6- di am ne, trimethyl ene gl ycol -di - p-am nobenzoat e,
ol ytetranet hyl ene oxi de-di - p- am nobenzoat e, | ) 1

, 4" - di ami no- 3, 3Ti%; 3118 &t CECRIF 4P MFH@‘Eh%&hOWng one examp-.e

, 4" -di am ng- 3, 3oneidtI0RE PRHGI-iBhIng thgPayhdi Phe ihmethaa.ishing.

,4' -diam no-3,3" ,5,5" -tetrai sopropyl di phenyl net hane,
2-bis(2-aninopﬁé%yﬁiﬁﬁo?e@Wﬁﬁﬂﬂinoqr&Ph (SEM photograph) of the

, 4" -di am sad &I Prangdl ELRYLAL pheny pekbane invention.
N, N - di e%gggféi?§,4'-%&anfn&%henylnethane, b
,3'-diethy1-4,4Fim4éhﬁnodimhn#qmymypgaﬁ@n ﬁﬂ%&P?PE@EﬁﬁRhﬁ Ré, the
ol enegeldbhiad ey EOR AN, BB 10020LAS (1R AN dresent
p-xylyleneé1an1ne, I"ow ol ecul ar-wei ght pol yol conponent; and a

| ow- nol eculiareneight pol yam ne conponent. The chain extenders descri bed
above may be used either alone or in mxture of two kinds or nore.

3
p
4
4
4
1
4
3

DESCRIPTION CF SYMBOLS
[0048]
1: Polishing pad
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[0073] In the first and fourth inventions, the average hydroxyl

val ue (OHvav) of the active hydrogen-containing conpound used 1is
preferably in the range of the follow ng fornula: (350- 80xfav - 120/fav)
OHvav (350 - 80xfav + 120/fav) In the above fornula, OHvav and fay
(average nunmber of functional groups) are cal cul ated according to the
fol | owi ng equation: [equation 1] OEgraV=DaNCO/ 27ad [equation 2] A

ft 111=E051XCQO Ed i =1 wherein n is the nunber of polyol conponents, ai is a
hydr oxyl value, bi is the nunber of functional groups, and ci is parts by
wei ght of each pol yol conponent added. For exanple, if in the active

hydr ogen- cogt.aiji used, there are first to nth polyo
conmponent s, thé%l%%hfﬁ S%Eg I' value of the first pol yol conponent denotes

al, the nunBer mdrabimetliigpdld ¢sloupy)in the first polyol conponent denotes
o, and the a”%“;ilf%dthetefﬁ'%%ftﬁsogkxgkd&&moagﬁgr,aci@gg denolgsss! . the

hydroxyl vaf onent denotes an, the nunber of
functi onal .ﬁﬁ&ﬂgﬁﬂem t he nthpolyol conponent denotes bn, and the anount of
onent add mever t he pol yner pol yol has

the nth pol ng ﬁ q}
pol ymer par t cl§§ BrEpEts &4t E%H G is assuned that regardl ess
of its typeg, the ny@@@mmpghgg@ctlonal gr oups therein is assuned to be 3.

[ 0074]
BEST MODE FOR CARRYING OUT THE INVENTION
[0049]
Thepolishingpadofthefirstandsecondpresentinvention
comprise a base material layer and a polishing layer made of
a thermosetting polyurethane foam (hereinafter referred to as
polyurethane foam) having roughly spherical interconnected
cells having an average cell diameter of 20 to 300 pm.
{0050]
Thepolyurethaneresinisapreferablematerialforforming
the polishing layer because it is excellent in abrasion
resistance, a polyurethane polymer having desired physical -;
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-containing compound
(high-molecular-weight polyol, low-molecular—-weight pclyol,
low-molecular-weight polyamine and chain extender etc.).
{00521

As the isocyanate component, a compound known in the field

of polyurethane can be used without particular limitation. The
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Whent hepol yur et hane i sproducedbyt hepr epol yrner net hod, the type and
conpoundi ng ratio of the active hydrogen-contai ning conpound used in the
synt hesis and curing of an isocyanate-tenni natedprepol ynmer are not
particularly limted, but it is preferable that when an
i'socyanate-term nated prepol yner is synthesized, the high-nol ecul ar-wei ght
polyol is used preferably in an anmount of 80% by weight or nore in the
active hydrogen-contai ni ng conpound, and when the isocyanate-term nated
prepol yner is cured, the | ow nol ecul ar-wei ght pol yol and/or the

| ow- nol ecul ar-wei ght pol yam ne is used preferably in an amount of 80% by

wei ght or MEgcydhdtRe cBfibbénthY e DGeSY, C gokabtingg ecoapaatdce Use of the
active hydrogen-containing conpound containing the different. conponents in

the differeftigeensaates pret @cabt & FHMPPEnei 1TWNEBRTE: & oT hRt s cal
property stgbility. apd ppOostCHbNELY Hethbfer @SiddeyBlat)l yur et hane. [0075]

A ratio between an I socyanate conponent and an active hydrogen-containing
conpound i n2t he-diphenyl onetdmmebei paweadten 4 i-giBheRKis "SERHing to

mol ecul ar ights thereo I hysi : PlioReRLy £5: Lf MBPIsdy et hane foam
and the i \Ii\g.l ?Oncyc‘?in er’t % %3?%6%% ’y)érﬁlgtgﬁgﬁlg{]? oam wi t h desi lred pol i shi ng
charact eri stkafplen Mallioreftet HEL madbery ofippeonBalyaretiypnsudBovsttyn

i socyanate gonpaonent relativ 0,a total nu of _ i bydrogen groups
(hydr oxyl gFoup tf-i'gm' ﬁbgd}a@g’ﬁéﬁlelnr? %ﬁlﬁgf}’%ge)aq%yd%o%génd-%gﬁt ai ni ng conpound

i s preferabliyiddryhate angehehyismmdli8ocyendtl0 parylyimme preferably in the
range of from0.99 to 1.15. Wen the nunber of isoE/qlna%ti% groups i s outside
the af or emetHRFYGPRER N MHEY LY 1S A EREEHRA hat - tRIF AG deficiency is

caused, requ fRyaREELS Isucll &Y ickiyBark RRidBegmartes DA, bbtranedyl and
polishing property is deteriorat equgomﬁi Thed_l.s‘%Cﬁan te-term nated
prepol yner hexaneshgtans ¢iisqsvepstsart hali FR¥ARGIMECGHE B about 800

to 10000 begaysse18h:ifmat@xcalisstyanaekabihin s physdywabhpraperties etc.
When the prepolymer is solid at an ordinary tenperature, the prepolyner is

nel ted by pislvesyengtet 4 Kufiaptlehesiperetine piiorcHadatse. [0077]

A pol yur et resi0 .6 A Vi NG cGamBid i NEhdBRe , a

sol ution n&a%%&ogréhgdﬁﬁgﬁggftgggg?gg)??{%n tedélhl%qge, am)n% Miﬂ(?dpreferabl e
is a meltirmp weedodlomonsi der atiisrtuei A§ Hivear mera Ewdeofa working

envi r onnent L the |like. Manufacture of a polyurethane resinis

enabl edbyme[ans Af either a prepolyner nethod or a one shot nethod. [0078]
The thernosetti nys pieyusethamtel campaserithe iai®mogkibbe Hooka® Pt he

D 0 S he AAASRd Y & SDB0Y 6l ed R BGhIPHIRda {4l uding @
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.}.

[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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[ 0079] Particularly, a nmechanical foam ng nethod using a
silicone-based surfactant which is a copol yner of polyal kyl sil oxane and
pol yether is preferable. As such the silicone-based surfactant, SH 192 and
L- 5340 (manufactured by Toray Dow Corning Silicone Co., Ltd.), B8443
(manuf actured by CGoldschm dt Ltd.) etc. are exenplified as a suitable

conpound. [ 0080] _ Various additives may be m xed; such as a
stabilizer. including an antioxidant, a lubricant, a pignment, a filler, an
antistatic agent and others. [0081] Description will be given of an

exanpl e of a nmethod of producing a pol yurethane foam (a foam | ayer)

constituting.a polhghing | 0 Jeihad, ofndmnphaetdnmibpg such a
pol yur et hangt eo%?r'ﬁeflggs&{]%@l?é?%%]%%ﬁgwg?éﬁs. [ 0082] H (1) The first
conponent wheireitataosi | rbenkipsedlsoufacwanght Podgdedingugps, for

i socyanat e-term nated prepol yner prod [ teompanent with a
hi gh- nol ecul%ﬁa-“\ﬁ’/g?gtﬁ‘ﬂﬁfgl‘e'gﬁ p(r;rorE"LyPEse ﬁel%%gg?@eﬁ.gg%fr@?glg?% st r9r ed in the
presence of @ hedngERES] \BRAYPS] ydthydieapesiseol hepalyesdeti velwgas as fine cells
thereby formng a cell dispersion. Then, fhe second c taining
active hydr GFEFEEERESH R BEMTELRRR ASBRA %S pPoWSprtDefre ¥ g%%?%ﬁ{ pol yol s
and | ow ol gfdilal s ViBicaBl i POLY B 2t % 1 35 @raddets b, palngstexedyapih, the cell
di spersion to prepare a cell dispersed urethange cog}ggg% <ialon. f necessary,

a catal yst aiW¥haafipelscapgehasonsaPBbebIBREKkPREFIR % §*Fhe second

component. [BQ83Lne carbonatd) pB1§bst&OBoPRSADRLES 31D s ichtadaed to the
first conmponent contal ni ng an |1 socyanate conponent or a

n .

i socyanat e- thor meacitiod ptlpeingneasbonadeofi thhe W ESR TR ¥t ai ni ng

active hydr oxge%@{:gg[?it 'enirggufpi(}%og@géti@}p%ikb@r&qyimngﬂtoﬁgsa)jit;o whi ch t he
adde

silicon-based surfactant T1s I's mechanically stirred in the presence
of an unreactiiceebgeslic ecdilsperlysarhenalifr 2aévele Fasined fRESERT | s t hereby

form ng a cell  dispersi.an, | MRS QOPOREN cdSHoadeed to, and
m xed with, THER fe%cftslﬁélrosﬁg%lé’gggfse%ar e Bc%?l di sﬁ%%ed “ur et hane
conposi t i on.and0f@iiner polyols( 8)clasi polgsrhbaged volurimuhanh ood vEekled to at

| east either of the first conpane cont ai ni I onent (or
an i socyanaf@rtaf %%fee‘gl?ﬁeerﬁgﬁyner Foer gu%gggﬁabﬁg%%%gkﬁxggﬂ?ai ni ng

active hydr egenws 0ot aiorenghessgmunds, and the first and second conponents
are nmechanically stirred in the presence of an unreactive gas, to disperse
t he unreactil?@8hs as fine '

In the first invention, a high-molecular-weight polyol

having 2 to 4 functional groups and a hydrpxyl value of 20 to
100 mg KOH/g should be used in an amount of 30 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 polyocl
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cells thereby preparing a cell dispersed urethane conposition. [00851
Alternatively, the cell dispersed urethane conposition nmay be prepared by a
mechani cal frothing nethod. The mechanical frothing method is a nethod
wherein starting conponents are introduced into a m xing chanber, while an
unreactive gas is mxed therein, and the mxture is m xed under stirring
with a m xer such as an OGaks m xer thereby dispersing the unreactive gas in
a fine-cell state in the starting m xture. The nechani cal frothing nethod
is a preferable nethod because a density of the pol yurethane foam can be
easily adj usted by regulating the anount of an unreactive gas m xed
therein. In godi-bbfibed eprlfdGhaney 1f 10Us0sieéidit ok etkesalise t he

pol yur et hane foam havi ng roughly spherical fine cells can be continuously
formed. [0086) to 100% byhweightedesedeoyddeyybets AF £8fning fine bubbles is
preferably rfﬂ?hgﬂg?é{;%tl'apl—ﬁe'mp'oi sPecirhl CldtknBi b OGRN po¥igen, a carbon
di oxi de gas, rare gas suczh as he?,l um and argon, and a m xed gas thereof,
and the air pdrtedl¢eoin ehepelwatepolwolbsprofefblyb] ko 2R3 PEySaeRtof cost.

[ 0087) As a stirri devi.ce, for_.dispersing an unreactive gas in a
fine-cell stmgtrs,pléen%r %‘r(%n st1 ;ﬁroiﬁna;dvcgﬁl?ggcan be used without particul ar
limtation, [@odsspeci fic exanpl es include a honogeni zer, a dissolver, a
tw n-screw pl anet ar i xer,, a mechanical .froth f ] i tc. The
shape of a sti rriﬁ?ﬁ’%ﬁ%agjl&h"fnﬁ e%‘faliarrr—f’ﬁjgg%teec:hc%oolﬁsrs%%%ﬂ%%?ta |B§YJ arly
limted, and poyjddeer pbypsl Sid prehgrddigdeses. preéerabing afethe o form fine

cells. For obtaining the_intended pol yurethane fo nunbey of
revol uti onspeiy?‘ﬁéerslf‘?lryﬂln’d“{ﬂré’&éalg%dé?é’frg 85%}%830% %6%8%56’3%%%‘{' nor e
preferably §00ctfe¥8081pA0 THE0RL by Wdight i vEs&dSob Uitiealhhyle egutiat ed
dependi ng on the intended density. f0088] In a preferabl e node,

di fferent seFEiTHdvdEogercontaindey $PPOBRparing a cel | dispersion in the
f oam ng pro%@g;g]and for stirring the first and the second conponents to m X
them respectively. Stirring in the mxing step may not be stirring for
form ng cells, arfa %h%ﬁ?WIPChg'ndevf—Wrnéthlgén@?g‘?‘?‘ﬁg‘“l"gﬁgﬁh‘bQP%OJF s

preferably ysed | QT%Q%S%?fé@Eoz%LeBro%ek\D/Qna StihrbRgh davheeod Sopieferably a

pl anetary m Xer .. ane stirring ice may be used in the foam ng step
of prepari ng5& meKbHAg sisepsebararid used he ThexBydr3tvdp vetudiiei fig-e he
respective component ngd  Stirri copdit i BasyaukeMoldid on rate of
the stirri nﬁr% ezfélgﬂgfaé) %Or g?@r%%?‘gﬁg%gu g%{iagﬂg? or di %g tounecessary. [ 0089]
In the firsthando se®oHdg) nuentioons oftate rcsddgngnt gar Swdpekirrih@ne onposi t i on

prepar ed by, the ethod described above |3, aPLL el A, AbAse,npd er 1 a

| ayer, and th g conposition Is ¢ured to form a
pol yur et hangnd agarbayekalpoliiss biegrdayesr 160 merKDi/on theeddtrse ofat eri al
| ayer. [0090] . .. Inthe third inveniion, on one anﬂ’tﬁ[ Qeﬁlgeell
di spersed FERTHAIBKLRAPESTRS BRLBIETES 1AM RS HTHEA HIZCHIBed above is
appl i ed ontg, B RltBAsE FheLtenabdtd RABRiEELAS i Bhel ayer is |am nated on the
cell dispersed urethane conposition. Thereafter, the cell %I sggised

& GRFFor

ur et hane corimsmELepularwigi@htwalveliisdgas tkagdgopat Mwith a
pressing Megngotéssf gF MedghP! Yoot hane rheamiloayecoknsy wehging bayed). 10091)
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
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The base material layer is not particularly limted, and exanples include a
plastic filmsuch as nylon, polypropyl ene, polyethylene, polyester and

pol yvi nyl chloride, a nonwoven fabric such as a pol yester nonwoven fabric,
a nylon nonwoven fabric and an acrylic nonwoven fabric, a nonwoven fabric

i npregnated with resin, such as a pol yester nonwoven fabric inpregnated

w th pol yurethane, -a polyner resin foam such as pol yurethane foam and

pol yet hyl ene foam rubber-like resin such

asbut adi ener ubber andi sopr ener ubber, andphot osensitive resin. Anong these
materials, a plastic filmsuch as nylon, polypropyl ene, polyethylene,

pol yester _ang gol %ﬁkg%%%ﬁ%ﬁéﬁ%lq%%oﬂtg%ymaﬂ%dhtfo&%eiﬁéﬁébl%ﬁ

pol yur et hane "T'0am an ene foamare preferably used. A doubl e-sided
tape, or a iongbetgizdey wrighsurrosepsefenabladRBste 608 dpe Weaght in.

pressure-sensitive adhesive |aye n._one,sl hS L.0.& Peat en), may be
used as t hetgﬁs‘éh & EPrETeY aofg&?i[‘gﬁﬁog] miié qle'LghTﬁii gasg n%tledrjﬂi al |ayer
preferably hasybarinensiegueaie polmierhpgherl)ttmpottrnedfin sreapeitur et hane

foamin order to confer toughness on_th li shin d igkness of
the base matérPhrtelRfPY (6% e ‘P‘Fﬁec%%ges&g)flytﬁaetgaég% %y&%gglg Jﬁ% t he

caseof adoubl gz Sh&edtea Rearsiasi-eohea i drd Coassuid- sBnistingetiaghesi ve tape) is
not particularly limted, but is preferabl \é 20_t o 1000tpg%lf9r§b£referabl y
50 to 800 AREhTMIeKELITBipETPdrolirERgEReGHTIBRIBET Pty "1 0b3] A

material foy, forddng Hhexd£leRessshealoriS aROinticbhaedsd yellmi ted, and can
i nclude the sanme reSin and paper as in the base material |ayer described
above. The séreaswesheet is preferably a sheet of |ess dinensional change
upon heati ng ogihe surface of the release sheet nay have been subj ected to
rel ease tre 9rren . [0094] In the fourth invention, the cell dispersed

ur et hane conposi tAmong prlep drigl-byledrdaperpbahdéeedvPbed 3above is applied onto

a sheet A hayin nitro S P4 f v13Q-JF 20 ¢
[cnB/cnR. s. 5%%“%?%%%%%%?‘%@&@%%@ %eﬁﬁfgggl ity rate of ot he sheet A
i s preferabhyo knl @oB/¢ cinBberBesalciy ugkdor TheskydfaxgdsyalmaraeerP%f for

form ng ‘t hepggi?eegabéyi i‘f'tgdfé mgfr%n/%%arma'e% the hydroxyl value is less
than 20 mg KOH/g, the amount of a hard segment in the polyurethane
is reduced so that durability tends to be reduced, while when
the hydroxyl value is ’greater than 100 mg KOH/g, the degree of.
crosslinking of the polyurethane foam becomes s0 high that the
foam tends to be brittle.

[0062]
Among the high-molecular-weight polyols described above,

a high-molecular-weight polyol having 2 to 4 functiongl groups
and a hydroxyl value of 20 to 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 polyol,
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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pol yet hyl ene terephthal ate, polypropyl ene and pol yet hyl ene. The sheet A may
be a doubl e-si ded tape having adhesive | ayers on both sides -of a base

mat eri al sheet conprising the above material. [00961 The thickness of the
sheet A (or the thickness of the base material sheet in the case of a

doubl e-sided tape) is not particularly limted, but is preferably 0.025 to
0.3 mm nore preferably 0.05 to 0.2 mmfromthe viewoint of strength,
flexibility, and suppression of the perneability of a gas included in the
pol yur et hane foam | ayer. [0097] The sheet A may be a rel ease sheet
subjected to rel ease treatnent. The sheet A may be used as a support | ayer

W thout rel Sg:%%eéiéleﬁ D& BOUE RN OdadiNG RAla8hes haRged eREmbay&ty1( pol i shing
| ayer) . [0098] A net%od of applying the cell dispersed urethane
conposi ti onvahte iz bese trane?( alg Kajéy, tder apeydeoShrdrrrdofeE®t A canmake

use of coat | Q. IELORAS HRLAD i of PLaRIRBLCendiOLhr 8RRy SendiUEh 1S 3 gravure

coater, kiss-ro and conmm coater, die coaterS such as a sl ot
coater and fedintesi, wicidat ehen ang Bydmuedzeaboatiergreategrthamledager etc.,

and any neth C be used iLnsofar .as.a unifor i il mcan be forned
on a base n%ééka’a?RFa§éﬁfeea° ersusd k&R ,g%nt SHE%%EEQS@FB%%%] Post
curing by hesityuigthlge pRlayubetdate sbonih orirad thy fgpl pengnehdooel |

di spersed urethane conposition onto a base terial .l I, el ease sheet
or sheet A RFid%RePG gg%tquﬁéa?ﬁé’fcﬁrﬁ?&ﬁrﬂ%n@ouﬁ?iq°lilts€%%é1§ %‘(‘){l | ow has an

effect of idgys@¢hBg.the physical properties of the polyurethane foamand is
thus extrenely preferable. Post curing is carried out preferably at 40 to
70C for 10 H%$les to 24 hours and conducted preferably at normal pressures

in order to stabjbhzgndhgoBRAPE 1sSEkéferdlIMRkd, and particularly
a polymer polyol in which polymer particles comprising
acrylonitrile and/or a styrene-acrylonitrile 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 is 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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In the production of the polyurethane foam known catalysts pronoting a
pol yur et hane reaction, such as tertiary am ne-based catal ysts, may be used.
The type and anobunt of the catal yst added are determ ned in consideration
of flowtinme for application onto a base material |ayer after the step of
m Xxi ng- the respecti ve conponents. [0101] Production of the

pol yuret hane foam may be carried out in a batch system wherein the
respective conponents are wei ghed, introduced into a container, and
mechanically stirred, or in a continuous production s ystemwherein the
respective conponents and an unreactive gas are continuously fed to a
stirring devjce and,npehani Gak! Yo shiy belonsyl ot beitesdibbingercel | di sper sed
ur et hane composition Is sent onto a base material layer to form.a product.
[0102] Accotdirglg, netfoedsldysr magefafcthis mplavpethas hf PEd%accor di ng
to the first to third inventions, & i.J tod Be ddyekness of the
pol yur et hanE® f S Ys SUM S SFﬁff‘ng% é’gfu %% }c?qggtﬁ%?a{)u%f\%ﬁiél e the ]{)yol yur et hane
foamis forgethe®padibase. Nahetialothayenand) mbehothonughe¥ GVRFFIPegul ati ng

t he thickness_of the pol yurethane fqoam.i des; (SN jpdsted to, a
met hod of bUPFFYATHES ‘é}{fy&rsephg‘h%r ?‘g’g% gﬂdﬁ g‘g’lﬁg%ts%a?fg, Q%ta{rret hod of
slicing it wibhed il b6&dmesatBB vt .Of Tiresorag 4d tfowint Iryerpredsiodg pl at e,
etc. In the case of buffing or slicing.the pal Tyl_ur ltlrhaabr}]qij:?gm ..a polishing

| ayer not hiRinPAYEKPERIng EPRER tThESSIPFREE of "t e pol yurf et hane foami s
obt ai ned, orgphgsthe case of pressing, a polishing layer having a skin |ayer

on the surfz[ace o]f t he pol yuret hane foamis obtai ne &gi ti ons, for
pressi ng are not Exarpleubartihe IlPWTr%‘él(?,CuﬁﬁF"ﬁ?@%tteﬂ%é'rogfuraéc F"regul at ed

preferably so &l QUBL it B cbhea Bhtsght r pesidl dasqoibed.  10103]
On the ot he‘fs%%ﬁtd{ﬁ%itﬁépc‘gﬁl di spger sedeur et hane congosi ti Oﬁ:: prepared by the
met hod descabdred imigdudei StaypehedIioifod alr &RFBELER ALY ]NY a base materi al
| ayer is |ampated on {h | di SEdqls £t NaRepgeamRtLl} on. Thereafter,
the cell di g]pgr%reotﬁ’yg%%h@ﬁ’é%%géngb%?ﬁ on may be cured to forma pol yurethane
foam whi | e ie-hdtatkdess, herbotanelivddd, SrhaenetaPln BeOPPRSYEY ng neans. The
nmethod is a partjcul arl ef er ahl ods hegauseqt dritgkaess, of the
polishing |& 3é‘?°]t,‘aqu’ %@Yﬁg{ﬁ T l%‘)%%ﬁ%%'yy’uni fg;im yQE;E 0104] A
pressi ng neapstHyllenpr §5¢ddlgy arsavidviicriegdeet, made of the rel ease sheet, the

cell dispersed urethane conpositjon (cell di e, Hethane |ayer) and the
base materi 5#4T%@’P6§W%ﬁ§yi%? ﬁlgéstojf[ée&ﬁéaggﬂdvﬁnh sheet uniformis
not parti cujggayéé/riﬂ,i M, ¢ eshhexBdet Prolex pepkeergmethdd of pressing it to a.
pr edet er m né

thickness with a coater roll, a.nip e Qr bhgitdke. In
consi der i ngt?W%WlPk%X‘Elogﬁf‘é?eC‘B%Wyels%lidgﬁflgﬁ'esgs%%oof mceﬁ's i'n the foam
is i ncrea’seglIfl 1,1séctdseg tines, it is preferable in conpression to
satisfy the i i (thi ckness

ol ow ng equation: (dearance of a coater qr nip).-
of the base2nait®ri-setrakis (hyfgoxwredyd ) syetpexan go &g%e'%?%ggg‘)“%'hee’ t hi ckness
of the pol yyr [ngq . f b8 heC W #iRGhano Fai rebhAd ihey 1akeol 9unet hane foam
havi ng a 'spgclﬁl Slﬁ%\g?%%/&of Oié to:L 0. g?_ot hel specific gravit giol%‘x t he
cel | - di sper srahpirest fratcapbepesitrgat e bitd thedsiohg™Phe 1T i s

preferably 0. J2.4of %1ko L?%ﬂ@e Low-molul 8k-hdyHthbekp@eseobutheasandw ch
sheet is mal® ¥ form e pol yur et%ar!e foami's reacted until it does not
flow, followeHypasidientise, Todydendiidmims, f 8iphrastinetpaneié™ A8 same as
descri bed aggggkylenetriamine 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 canbeusedtogether withthehigh-molecular-weight
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[ 0106] Thereafter, the rel ease sheet under the polyurethane foamis
rel eased. In this case, a skin |layer has been fornmed on the surface of the
pol yur et hane foam As described above, when the pol yurethane foamis fornmed
by the nechani cal foam ng nmethod, the fluctuation of cells in the

pol yuret hane foamis lower in the |ower-surface side than in the
upper-surface side. As described above, the |ower-surface side of the

pol yuret hane foam formed is used as a polishing surface, so the fluctuation
of cells in the polishing surface is nmade | ower thus further inproving the
removal rate stability. After the rel ease sheet is rel eased, the

pol yur et hangoi M8y fe-ibdbt eth hoshihibess sach ewmenddichasioilanimser . [ 0107]
In the method for manufacturing a polishi n% gad ccording .to.the fourth

i nvention, &-§Arestingerhykamimed SHRRH k HEORABEOPAP HEFE AT Bthhhs

conposi ti ongpald jthenoBeSNe8L wBi bt |RTyBat £thih-hbeeseldr—absgier sed ur et hane
conposition. Then, the cell-dispersed urethane conposition is cured while

t he t hi cknepslydmimesfetics raspbe FebRANGi 2h28 PFEEYIFPTEUALT T Hor m a

pol yur et hang, f oam | ayer. [0108] The sheet B used shoul d have a
nitrogen gas perneability rate of |x10-7 [cnB/cnRsnHg] or |ess, preferably
1x10-8 [cnBfedd@tlscnHg] or less. Its formng material satisfying these

condi tions include olyet hyl =) t t I d

pol yet hyl ene. Thgngtﬁgee%yrﬁtti %“"S?% %‘f%‘g{%%%éﬁégﬁogg ﬁ)ﬁ%%g%iln?regﬁg?%nal change
upon heat i ng.lokhaosbestaBweayhbecd yod Ui eirgi ddaydmpelheadusgofidisi ve | ayers
on both sides_of a base material_ sheet conprisi.ng,t gggy ial. The
sheet B maytHeé®dl Pg|f@§§8 a0G4eF asju%"f_é"c?ﬁgﬁu 0 re lggg tz%ﬁryeat nelee%%%r%:le sheet B
ma?/ be u?]edara?mﬂné:n*ﬁ@@é b{flzmloet%\aﬁsbb;mgthMgeas%paéfa‘amryoM.i dl’heﬁf L he f
pol yur et hane foam | ayer (polishin ayer The .t hi ckness o
t he” sheet @X%Oxﬁ’ﬁé’atlh‘iec’r&g%eé’fre%ﬁéa%]é’séo%é‘%ef?% g KOH{ 91 r?npﬁtehecase of a
doubl e- si degh APl 1is iBOhoRAReelasly 4bbnid @40 hykoggpr @henaitey 0. 025 to
0.3 mm nore preferably 0.05 to 0.2 mﬂfrom}he Vi ewgoi nt of strength,

flexibilityhyneaydadvesss dsssf thate 4P moekeH oh 051 the GBS YErHae® in the
pol yur et har?esfso%ﬁghaycf% tuﬁ( RIADY, an erfedt HLITLRBvIRANGrhOtLgH &FSIng a
made O

sandw ch sheet e sheet A, the cell_ dispersed urethane conposition

(cel | di speirgedcanredkarkces yretyndmee PhaosidE1iBieBt haRR 3 HE% hiTkness  of

the sandwi Gy SNe6L, YULO P Q! npdrdlAuLAILY ld Bibeth: andnl sscexample, a
edet e

nmet hod of pressing i a pr m néd thickness with a coater roll, a
nip roll ormg KOHVgke: the @wirs delinagit lgeehbet thpt 183 g KOBAPHr &ssion, the

size of cells i t?efamisinr ed ah rdl PdiciBS1atiy, S
. 1 gs §e %\1 ‘?’\‘% ) TB81a
pr ef er abl e"fasﬁ—efg BPRESPS S EAEFSTY The fol Tow ng equati on: (|C‘Ji'ear ance of
a coater ordirithylend tdliveknessriftiylens hgktcod amdlshdattaBpdiol 565 t 0 85% of
t he thickness of t{ue ol yurethane foam after curing). For obtaining a
pol yur et hamr¥FSf§5APH By %havi ng a specific gravity of 0. 2t00.7, the
speci fi cgr apolegef t hecel | - di sPer sedur et hane conposition before passing
through a roll is preferably 0.24 to 1, . '
g To F%:'orm the pglyurethane 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 wt%, more
preferably 5 to 10 wt%, in the active hydrogen-containing
compound. By using the low-rﬁolecular—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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[0111] After the thickness of the sandw ch sheet is made uniform
the pol yurethane foamis reacted until it does not flow followed by post
cure by heating to forma pol yurethane foam | ayer. Post curing has an
effect of inproving the physical characteristics of the pol yurethane foam
and is thus extrenely preferable. Post curing is conducted preferably at 60
to 80C for 30 m nutes, and conducted preferably at normal pressures to
stabilize the shape of cells. [0112] In the fourth invention, it is
preferable that the cell-dispersed urethane conmposition is cured in
mul ti pl e stages whil et het hi ckness thereof is kept uniformath
apressingneaqgogyﬁ curing step conprises at least primary curing and
secondary curing, and it is preferable that the prinarg curingbis at a
curing tenper at ur &rothgGeacengomviegtiancditi & PEcRESBEY 5Pt '0IRAtit es, and
the secondary BUnIdg: Iid «th ey PRI AL hETBITTBLHEEL ORIt 0Gehghe @ CUr ing
time of 30 minutes orohore. After 8r|nary curing, the composition is

heat ed as i tpolgoardviihgrd sobg gonhetiidnz lsgrenrdaryd eubYRPEYSrvadfice?t pri mary
curing, the osi ti.oni | edo t Qr pant I fected to
secondary cé&ggg?%f%fiﬁiﬁgﬁgF%%R$é§igt%%péﬁgggﬁ f%f§%§g£gﬁg§??hg%ove and/ or
bel ow t he pekytihrg¢thaoesfpamdiayel dmoupsl easech. ahing adueasfe 408 skin | ayer
has been fornmed on_the pol yurethane foam | r. After e.re sheet is
rel eased, tH@786F&§P§?%dﬁbxfﬂgﬁf1§§€Poﬁg§‘%%?Hﬁ??é%%jragyﬁééégg%grennve t he
skin layer. Weie thelshaetse Ackide Biyaregesesbnmaihhieg suppoutd. ayee, the

pol yur et hane foam | ayer maybe divided into two h Ivea, mﬂggebythepolishing
sheet havin@mPH%tﬁﬁiﬁﬁ?e%?%ﬁﬁ?%ﬂﬁ&ﬁ??%ﬂﬁﬁghfp8?+¥§%|%§ (4§ePF on the support

| ayer can be,pLeoiused ak-Dydigid 81 Pamilh@lddHedWie bréhertalyysieetisaney f oam | ayer
is formed by the nmechanical” foam ng nmethod as described above, the
fluctuati onvetgklel s in the pol yurethane foamlayer is lower in the

| ower -surfaggoghde than in the upper-surface side. Therefore, when the

| ower -surface side of the polyurethane foanl ayer forned is used as a
pol i shi ng surf ac&het hewfhekgavderoneightc eplgcl havAedpbre INFRET sot f ace i s

lover thereby, furiher oL oSO WA AN S rbeIUAH kL bvaiiRPl hé kel 0245]

example, trimethylolpropane, glycerin, diglycerin,

1,2, 6-hexanetriol, triethanolamine, pentaerythritol,
tetramethylol cyclohexane, methylglucoside, and alkylene oxide
(EO, PO etc.) adducts thereof. These may be used alone or as
a mixture of two or more thereof. Particularly,
trimethylolpropane is preferably used.

[0071]

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 (EO, 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
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The thickness of the polyurethane foamis not particularly limted, but is
preferably 0.2 to 3nm nore preferably 0.5 to 2 mm [0116] The pol yuret hane
f oam produced by the nethod descri bed above has mainly an interconnected
cell structure, and the interconnected cell rate thereof is 50% or nore,

preferably 60% O 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 forned by clashing. [0118]

In the first, second, and fourth inventions, the average cell dianeter of
i nterconnected cells in the polyurethane foamis 20 to 300 gm preferably

50 to 100 gg* aTBEeﬁaa?n@Q%éﬂmtgrckﬁﬁn%iﬁaﬂd@E ponesdiin theisyofaces of
cells is preferably 100 gmor less, nore preferahly 50 m.qr l.ess. Wien the
average cel & pilepAtYReT dekideds ?’F‘%ﬂﬂdﬁﬁi%sﬁén@’éqanﬁﬁec?lﬁ?%gl #a€ i s reduced

and durabi [ Lfy Lger : [Q%J&l | fhd BRahdlidsdof RMeNddtdRe it i
pref erabl e %%gteg\%}-ﬁé%ggg I ﬁrtaes y\/\/r%egh%rﬁélpgol yur et hane foam | ayer
(pol i shi ngl ayarogengreupiigedude: &hydrox ek aBEP o7 PEERFHNCT ATS® Pters are

designated a first line . a-s d ddne and.3;hi rdchbAsd 8xddpedi recti on of
fromthe po?%uéﬁ %rgougﬂrafS%Jéo%gg?‘%e(%@senrmt%rilal Ia;cl)er, t he average val ue of
t he aver ageofelHe dhairetedteniar tirelidest pelyamined $udedsis 35 to 300 gm

more preferably 35 to 10Q pm d particul preferably 40 to 80 gm Wen
the aver age® el PG EHE rlsg8v?l§1]?°ers & %%%ﬁ?%h@g&%%hge, the renoval rate
anddur abi | i # y¢-enehobe-eguesgledddivinihele of the interconnected cell

structure, the polguret hane foam | g\éer hlglls’.1 Sl)li tabl e wat er hol di ng property.
[ 0120] 4, 45repERRRNEPIEhE, TEHCRIPARRY P8 St ri buti on (maxi mum cel |
di anet eani i rBUEE 8khetdiANRE ST )2 A toh@ehiédSiminene i s the smal | est

3,5-bis (methylthio) -2, 6-toluenediamine,
3,5-diethyltoluene-2,4~diamine,

3,5-diethyltoluene-2, 6-diamine, trimethylene
glycol-di-p-amincbenzoate, polytetramethylene
oxide-di-p-aminobenzoate,
4,4’—diamino-3,3’,5,5’—tetraethyldiphenylmethane,
4,4’—diamino—3,3’—diisopropyl—S.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,nrphenylenediamineand.
p—xylylenediamine;low—molecular-weightpolyolcomponent;and
a low-molecular-weight polyamine component. The chain
extenders described above may be used either alone or inmixture
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 0 .6,
nore preferably 0.3 to 0.5. Wien the specific gravity is less than 0.2, the
cell rate beco i.gh_t bili : teriorated. \Wien

t he specifi clsgggélf "5""413’ tg%rrl'ea errg%{hgné%.%l% tkﬁgﬂzﬂr%‘gsglgfrﬁ% density of the

mat eri al shoul d besjoweoetht o 120V 8an) & Gwevad (BiPod@Pysaof 18P48avicity. In
this case, permanent  def.ormation ten kher Nl ility tends
to be deteriorat ejg‘? tf’ﬁﬁtﬁve tfomda"l'%gv%gr %egggoé%t% gg%ol yurggta(#ane f oam
as det er m neghnly ek 1AgketpS) haedeassilaeberacdosdpnefter ahé yfolQovn®0 degr ees,
nore preferably 15 to 70 degrees, evennore preferably 15 to 35 degrees.
When the AsIGHY3ELPRt dness is | ess than 10 degrees, the durability of the
pol i shing | ayuehat Sof @duced, and the planarity of an object of polishing
after polishing tends to be deteriorated. Wien the hardness is greater than
80 degrees, %h_ : t.@(ecr)/ rlld, the surface of a material polished is easily
scratched. | I & arxa “A"shape of the polishing pad of the present
invention is not particularly limted, and nmay be a lengthy formwth a

| ength of abdegba®&iamp2l0 in or a round formwith a diameter of about 50 to
150 ctn. [0124] , A polishing layer is preferably provided with a
depression ajagl=§(bw§{§ kon structure for holding and renewing a slurry.
Though in a cas@&a where d&he polishing layer is formed with a fine foam nmany
openings are.on a polishin f . ' - Sok® hol d the
slurry, a dé’lﬁ‘re@%%r? onlsa% ep@gﬁgésﬁﬁog{k%?tgﬁ?ima%'g?%;%riglﬁ’s pr%vi ded on

t he surfacevafiué heipbs itslei mguisrdef t hiwroddbnah axodes. tandachiiévea¥ist e of

hol dabi lity_ and yenewal of the slurry or _in r to prevent induction of
dechuck err &¥, W%}‘gﬁ’k\é\%ee%‘fh é’o(\?ﬁf’%rc% % g?‘r'te%%{ee%ﬁn pol i shing efficiency. The
shape of the deprmssixenpasdiphinthdacofivehydictoenecostaigtingaonpewtdr |y -
limted insofar as slurry can be,etained and renewed n ~es include
X (stripe) §F60yvERETS éf?%(’:ﬁﬂt 5?80%%%,30&%%‘5&6‘???%%%‘?égéﬁ%@g ir ooves,

t hr ough- hol 81 u8QF th Fyebt 1§51 Eopszenal dgrdtam aly ichadempegpef al

grooves, eccentric grooves, radial grooves, and a qtorrbi ati.an ggdthese
grooves. Th&ugebivelgtavrs it bk E1HFHPRIYYT SEURCTINCRIRLS SR, “ K e not

particul arl yyLidiad & thelri ra0GALB1 Sdimpahbyt datied Meredet a1f,0rm. gr ooves.
These depression and protrusion structure are generally those {%vi ng

regul ari ty; thathwdrexyt gevaemi &he myr FOHEOK PRCONGROSPECHED I et can al so
be ohanged R eachs GRhLEL Byl eGbolid OnMken™dngbl Qbmpadlerieasmate ol s urry

desirabl e. t odh of form ng the depression and
protrusi on by utditbei anqwit pér the ul“amolypl nserreneahdeddnd SRaRPFL,

formation b LTE %Q‘irecral tﬁeg}géiﬁg%gﬁgrc%l?goghjaisg)ogyﬁgr9§rtl_aidaiﬁtsqi_igg,ep§@_@let erm ned

size, formation Dy castin resin fn a no aving a specific

surface shapReréiar,mahéothusy iprbs sissgmedsihmtwiedp zdlesessf nig-spF&EP®- havi ng a
specific SUELgcﬁm%g%pgf Et?nrc :1.'[oing.lljI é)youps therein is assumed to be 3. :
[0074]
When the polyurethane is producedby the prepolymer method,
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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phot ol i t hography, formation by a printing neans, and formation by a | aser

| ight using a CO2 gas |laser or the like. [0126] The polishing pads
of the first to third inventions may be those having a cushi on sheet
attached to one side of the base material l|ayer. [0127] The

polishing pad of the fourth invention maybe that having a cushi on sheet
attached to one side of the polishing |ayer or to one side of the support
| ayer. [0128] The cushion sheet (cushion |ayer) conpensates for
characteristics of the polishing |ayer. The cushion layer is required for
satisfying both planarity and uniformty which are in a tradeoff

rel ati onshi gui niCYR. pPLaNRLIbYtELS Qihent anfiaicyesstefteampasted n regi on upon
pol i shing an object of polishing having fine ungvennes?ht%eo eri‘ti%d upon
pattern for REEPTVTeHHE WATSFRTESY FRE SLEP TR IRE-ARTY AN RSP the whol e of

an obj ect of ;p@ldShLng,1 PLhanal idibuhs bAM0RVEH Waighbeot iracierthet i cs of the
polishing layer, while uniformty is inproved by the characteristics of the

cushion | ayectivﬁﬁ@ydnmroﬁomﬁf@iti%@@mpﬁu‘tch_e aﬁ‘él VR#f fd®pad of the present
i nvention I s DL eJﬂ%%gpéélmﬁ?‘gtgﬁaa%,gﬁzﬁl e- PRl iskipg dyer. [0129] The

material form he cushi on not particularly limted, and
exanpl es of Lowalvleatbai-aleiight| paleycd Boddow dief AV TROIAGEA2ATVH IHS| yest er

nonwoven fabr a n%! on §$‘rﬁ %%Q?%}Z‘%i gnQ%noﬁﬂtan ¥bkCopeRUENER A abric, a

e
nonwoven fa%?ir%a’qlprﬁr gHat in Slch as a pol yester nonwoven fabric
i Mpr egnat ednddd Rnpohy Weet hane;arpakyresnasing fompoyadh dsepeof yileet hane foam

and polyethyl ene foam rubber, resin such as hut.adi d i soprene
rubber, andPPHIREFRAIERY PRI fRSund con al%%bgﬂtghei[ g??g%%%?i ng the

cushi on | ayghmgorehysein frde exofgrent stagehdd pretiiaiileafdonbite sided tape
oL s et PEGE os spstcal piopahey LEhL ALy LS pdaRben-dyer.

of the resulting polyurethane.
{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 foam and the 1like. Inorder
to obtain polyurethane foam with desired polishing
characteristics, a ratio of the number of isocyanate groups in
én 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 is 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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A polishing pad of the invention may be provided with a doubl e 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, generallyneans a silicon wafer on which a wiring netal
and an oxide |layer are stacked. No specific limtation is inposed on a

pol i shing nmethod of a sem conductor wafer or a polishing apparatus, and
polishing is performed with a polishing apparatus equi pped, as shown in
Fig. 1, with a polishing platen 2 supporting a polishing pad 1, a polishing
head 5 hol digd; 85 SEILG QAL GleicallBf £y 4 oo RBAKbRGARIEE] Ao f Ofnaippl Vi NG a
uni form pressure agal nst the wafer and a supply mechani sm of a polishing
agent 3. Thehpobistwlwpepats Isdlddnptimedrdindhe 1FPEEATHE pFaten 2 by
adhering the pad.to the pl.aten wt I [ i shing

pl aten 2 ané’rgﬁgl%?rl %ﬁirﬁ%ﬁﬁga]glw§ %rh gag?s gge% %%Qta%gfpaﬁeﬁggg%??iéhi ng pad 1
and the sempgasdued arsewaf er 4 supported or held by them oppositely face
each ot her ang ?rovi ded with respective rotary. shafts 6 and 7. A pressure
mechani sm f dP 6 bssi ng the sem conductor wafer 4 to the polishing pad 1 is
install ed on the ppbiglictgaheadstn shf®e fRoriioed pplabshyirg a bkt Heari conduct or
wafer 4 is polished by being pressed ai nst .t he olti.ghi ng gg%l 1 while
the pol i shi R§thPRt &P ukAan fFEREE AT hikRG AERAYES S & ol 460 and a slurry is
fed. No speghbh§ whiifhbabtOFuris 1 2eRAtORy Acthaly taid dekat e séingy, a
polishing |oad, a polishing platen rotation nunber and a fer rotation
nunber, whi ghveRr &0 Braasér [RWorking eayiropmensjand the likep, dvfaf‘\l‘ll‘vgf‘ﬁﬁéreand‘
scratches o gfgf?o1%&2@&51&&41@@sS@fmma%&%smfeqrthér alRebbBymdy renoved
and polishe I"atI'y. Thereafter, a sem conductor device is produced

t heref rom t hetlugh afi @ Age Heridmaghopackagi ng etc. The semni conduct or devi ce
is used in ?aoﬁjathmati C processor, a nenory etc. Lenses, or glass
substrates for rd di sks, can also be subjected to final polishing in the
same manner as deder tiethomeoving Bramptethan@1BHm as the matgzd@di F¥ on will be
gi'ven of the inventjon wth. ex | es L) [y ks I limted to
descri pti on%?ﬁm{%“é‘igﬁ%ﬁf‘se%l.n g% & ﬁgggﬁ%e&ng £ %Cgﬁ%\h/g%gté?rg%{?\/bt hods]

( Measur ementethodNi tinegeditns: Rechaabidl tfyoRaing method). The nitrogen gas
per meabi Iit)f [ %ﬁ [cnB/cnR.s.cnHg] of the sheet was neasured according to
ASTM D- 1434, 0%% ifically, the perneability rate was neasured in the

fol | owi ng manner .paFagcshealy, Wasnsthanikad Soaengf méRhaimistiogpr epare a

sanpl e. The sanple was hel d between 2 plates havi.ng a cnS gas perneation
area, and dFiteramrpred sidechgrt HJrivenito® bcootﬂ?lgﬁﬁr o

es of the sanple, and

the nitrogep,p@as: RALBERIAd hdl Bbey&indrhes shasteranse caksubatied-tHer om t he
sl ope of a change in the volune of a nitrogen gsg pernegtq%vﬁth time at
&-dpf? 29

25C. Howevesiligrne-bReed avpfactanty PBsIHE oif) eFBREES T 5P e%bur e was
0.5 Ma, an?%i‘\%frﬂ)ohh&ﬁﬂml & 1i%ofe @ANCEtalNendiis quaneeadturpEesEUr € Was
0.3 Ma OGofdschmidt Ltd.) etc. are exemplified as a suitable compound.
{00801
Various additives may be mixed; such as a stabilizer
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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(Measurenent of Average Cell Dianeter) The prepared pol yuret hane
foamwas sliced wwth a mcrotone cutter into neasurenent sanples each with
t he thi nnest possible thickness of 1 runor |ess. A surface of a sanple was
phot ographed with a scanning el ectron m croscope (5-3500N, Hitachi Science
Systens Co., Ltd. ) at a magnification of x 200. An effective circular

di aneter of each of all cells in an arbitrary area was neasured with an

i mge anal yzing soft (manufactured by MTAM Corp. with a trade nane

W N- ROOF) and an average cell dianeter was cal cul ated fromthe neasured
values. In the case of an oval sphere-shaped cell, its cell dianeter was
expressed as,diRe At 85EL 6loafl has WHeCUbalowald seapsval ent in area to the oval
sphere-shaped cell. [0137] (Measurenent of the Average Cell Dianeter in the
Third | nvent iG®§E] A-section of the prepared pol yurethane foam | ayer
was observed at 4p f@ﬁé} D?&J‘%Jd CALhPInYEL fh SEM { Hn3BOddsuilcaaht Sci ence
Systens Co., Ltd. § : ﬁree I nes by which the pol yurethane foam | ayer had
been di vi ded s adddt tbhincksenmndtecotimgnatad Prgpal VeasPiRiecdranAon t he
obtai ned image. The lenath of f.he |ine. ' LD ' ¥hemm | i ne
segment therlggfy?n%%%c? BeLES lé:g’aaﬂlic;bg}] Imoﬁgﬁ?rae%gﬁrlggtg?\ c1t;]£1%{£:;1ver age val ue
was neasur edik&hes avenagecaldlyust wassddéh erhel peesdnme e@eh wirqageise| i nes, and
the 3 average val ues thus obtained were furthe i t he

aver age cel 98§y éﬁeqelesrp.erfﬁfgg]“n(%% TS %f n%‘e:??‘lf%)agerer%tbg%%%??i but i on)
The 3 1ines gueivhiiGhetrBeopol Yhes! tisnsedaaiedrpoaent oomexinimgdchérn di vi ded

in the thickness direction into uarit,jers re es%[%gaée arq_“;i.rﬁ line, a
second | i ne hXABCECRITFLPHRY | FPPRE" ?rsé’é%ﬂi 8f OFV TPt EnE poTPshi ng surface
to the base gR{EI4 @hndl BEimo1ZBEL ABNIAYRL G} lyaii AsR e anddnia) aud cel |

diameter in each line were neasured and the cell di arre%gr distribution in
each |ine waixedlwiiitat &icaeedr GLAGCFHL YN BEFBW G SGUAtTSRETERT | di amet er

di stributi o, s axd aRL68!d i et elab8hppMmLebtaaamahera (2138

(Measur enent o¥ I nterconnected Cell Rate) The interconnected cell
rate was neasghess awebedi htpalo relebastdind ASTIHIS 8356094 - €PRFeBbt yur et hane
foans cut OEE)Oggl a circular formwere piled and used as a neasurenent
sanple. As measuring instrunent, an air conparison specific gravity neter
930 ( nanuf act ur ed(2y ABet kihemi-baasd usefactheti At addsAnketid® &érftrate was

cal cul ated accor di to the follow rul.as r ted cell rate (9
_ [({J/ _ Vl) F%@(ﬂ_ﬁj&g containing an %nggn%t@ucgmpér@n% QQP%{: ( /O

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, theremaining component isaddedto, andmixed
with, the cell dispersion to prepare a cell dispersed urethane
composition.

[0084]

(3) A silicon-based surfactant is added to at least either
of the first coﬁponent 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
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V: apparent volume (cn8B) calculated from sanpl e di nension. Vi: sanpl evol une
(cnB) nmeasur edusi ngt heai rconPari sonbpecific gravity nmeter. [0140]
(Measurenment of specific gravity) Det erm ned according to JIS
Z8807-1976. The prepared pol yurethane foamcut out in the formof a strip
of 4 cnx8.5 cm (thickness- arbitrary) was used as a sanple for neasurenent
of specific gravity and left for 16 hours in an environnment of a
tenperature of 232C and a humidity of 50%% Measurenent was conducted by
using a specific gravity hydroneter (manufactured by Sartorius Co.,Ltd).
[0141] (Measurenent of hardness) A hardness was neasured in

accordance g b, ILS d67332- gaHler B ERPeede POl uhebditinel gainasasimut i nto
sanples with a size of 5 cnxb cm (with arbitrary thickness), and the

sanpl es wer edldftthegeby®rieparing a cedlehFPesRfd HECRRARE FAMRFEFEE e of 23C2C
and hum dityio%sﬁgf/dﬁ% When neasured, the sanples were piled up to a

t hi ckness of or nore. A hardness neter (Asker C hardness neter,
pressurized surf asedmiaghte Brumthaarrifladi spexeldy u kIS hFoMRESKF1eD. | Lt d.)

was contacted with a pressurized sur 2COoRdSd ALBE cat he
har dness mag‘aﬁfé’fs‘tﬁeé’d‘.re?%f@ecﬁﬁé‘égﬁ;g%gﬁltl 0 %%ﬁ’?gi ve Strengtqr:f‘i1 The

prepar ed polg-shhngy patneasis i metthod nwieersiinestdrtdBgnreiwengngehazmd 130 nm
in length, and the polyurethane foam|ayer s rele he, base
material | ay&Fredesst l¥‘5? 3 ﬁ‘&xéa‘éeéﬁf“k’g%’ rﬁﬁmﬁﬁ ?%nué}%%ggﬁ%‘é%)%%tgﬁ, t he

pol yur et hang;f.eaneea%en, Was LBt @asedré riennl ked haser natiering wisher at a peel
angle of 180" and at a peel rate of 50 mﬂ(l;gﬁg duri Q__g Wnir%h Q@e maxi mum
stress (N) Waserewsh 8g anfaks Praet dezsPy dHedrya 4 &gt (aﬁ& [01431

(Measur ement,,0f; ;0¥ £631 31 RAk8}e in the stibeisghiange0f THemquhepacall pol i shing
| ayer was dressed uniformly with a rotating di anond dresser (fIV%T%/pe #100,
FHTEYAL R

20 cnD ci r cdrathinmmeathed i edrigforskhp NotAREREcEYSe 3¢ s tinme,
the dresser oo Maab(d-0(GHbe J1319UARES: & oy SQl itianENGEnaupD] i Shi ng
pl at en was 56 pm t [

e nunber of revolufions of the dresser was 15 rpm and
t he dressi ngftanmmnsastive pranissd thereit helt RPIHEEs U $H&CHBIF%hi ng | ayer

before and atter A&I¥n"9s Al BLESRIDENALE1 YRR HRhEUEHMFP Gavin§144)

roughly spherical fine cells can be continuously formed.
{0086}

The unreactive gas used for forming fine bubbles is
preferablynot combustible, andis 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 particularly limited, and
a whipper-type stirring blade is preferably used to form fine

cells.. For obtainingthe intendedpolyurethane foam, the number
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(Eval uation of renoval rate stability) As a polishing device,
SPP600S (manufactured by Okanoto Machi ne Tool Wrks, Ltd. ) was used to
eval uate the renoval rate stability of the prepared polishing pad. The

eval uation results are shown in Table 1. The polishing conditions are as
follows: G ass plate: 6 inches 4), thickness 1.1 nmm (optical glass, BK7)
Slurry: Ceria slurry (Showa Denko GPL C1010) Slurry anmount: 100 ml/mn

Pol i shing pressure: 10 kPa Nunber of revolutions of polishing platen: 55
rpm Nunber of revolutions of glass plate: 50 rpm Polishing time: 10

m n/ pl ate Nunber of gl ass plates polished: 500 First, the renoval
rate (A/ m n)off eeveathons qothehedrgins dlplatiasprefombdulFlete 20708
calculition nmethod is as follogs: Re $/ rate = (agount o&ir%hansge [g] of
gl ass pl at e 18 oPeramyedrrably qosﬁf’mg) JPRss TheatE HeHE 7™ g TnB)

xpol i shed ar&étﬁﬁﬂ?]ré@ﬁl@hé&%éﬂe&ﬁ&nép@{ its ngcéhda [dehslty.1x108 A
renoval rate stability (% is calculated by determ ning the nmaxi mum renoval
rate, m ni mi®988koval rate and average renoval rate of froma first glass
plate to a final }fgatedegl@ssnbhdt 8ifA0QmR| Alie%indQRvIESS 88e @5e&00 pl at es
intotal) and then substituting the above values in the follow ng equation.
A | over renmfeal prepesing abrell Wiepprsion hithe forniglo PeeeesehayéoFn renoval
rate even n_a. lar r S +Hefh, t he present
i nvention, \A{;’%grgletl‘ \}:g% ?g?%@satn?bitﬁ%??/é%ﬂﬁ%gﬁ?%%&%ﬁ% b01]?§>ﬁ510t61 egll"at es is

pref erably wesbéotibs¥y . noite rprief eémabhy mikihg stéomWayThet Fecitdg&ipgnoval rate
after treatnent.of .500 plates is cal cul at . | Llity (99 =
[ (maxi mum F8hovEF lpgtceﬁ-lsr’ri %rll(!rirﬁ"msrjé%l\?gl 8%5 T Eﬁ ?v%%gééﬁégﬁégpérate of

al | gl ass pkaieslislpfefdrbtily hiféed dh thvendkiog|stEpanpdechla stirring80 parts
by wei ght of high-nol ecul ar-wei ght pol yol -H5030 u t y Asabhi

d ass Co., E?‘dl.c,qe iREe ;a%ﬁlﬁr?t? nSFgF%’ﬁﬁ‘?ro‘na?h%i?'%%%g?léé%,glgf%gggt s by

wei ght of pRhYRPEsashonel Fbehifdlsaesalr BOSpaminidf actalnedidperBaboel

Chem cal Industries, Ltd.; OHV, 305; nunber of fuynctional oups,, 3) , 5
parts by me?%tlno‘?hwyé’agp%?%efd?fé‘dflgltW%ﬁe@tW@§WﬁﬂF§éf’uggﬁ by Dai cel
Chem cal | ngdustFiRScohdidtionsCileh 298a fevahetisd rbuacdd enalswiradpg, 2) , 10
parts by wei ght of diethylene glycol (013Vv, 1057; nunber of functional

groups, 2) blEgaresragieralim reputptgd peoreding &P S6FFa%Ent (811- 192,
manuf act ur edy Pyg.Dow Corning Toray Silicone Co., Ltd.) and 0.30 part by
wei ght of a catal yst (No. 25, manufa ctured by Kao Corporation) were

i ntroduced into dncoie Sfiimet and sficeed iwvventéphfe EhesCEIhIHRFSRBNt (400

The average Péltq{a?x)éyéomga%lsli%léﬁé%%gé? fb y hSmBDh&OHLL L ihePERddcak) and the

aver age nunber of functiona Is 2.9 (theoretical) . Then, the
m Xt ure wasapglirdednvd gortessl ymateriabdayesd, ndndittds geldy dispsirgefon nunber

of 900 rpmb stirring.blade _sg 0.l r Do, [ t he
reaction sy‘é%/eet%an?hcé)f“éjgg terot l’rﬁ.%‘%%%% f%g‘&\%éf&gﬁ{?‘t‘%?t Hggér)gggﬁnll%&gg nodi fi ed
MDI (M I 1iopsdia shifhg Ny mciredt by ddi phenbéed ymatetriahelaysfustry Co .
Ltd. ; NCOwW% 29 wt% 40C) as a first conponent were added to the second
conmponent (N&?/Od]—iz 1.1) and stirred for about 1 mnute to prepare a cell

di spersed urethang ©@"RASHE i rention, 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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[0146] The prepared cell dispersed urethane conposition was applied onto a
rel ease sheet (polyethylene terephthal ate, Toyobo Ester E7002, thickness:

0. 05 mm manufactured by Toyobo Co., Ltd. ) previously subjected to rel ease
treatnment, to forma cell dispersed urethane |ayer thereon. Then, the cel

di spersed urethane | ayer was covered with a base material |ayer
(pol yet hyl ene terephthal ate, Toyobo Ester E5001, thickness: 0.188 mm
manuf act ured by Toyobo Co., Ltd. ) . The cell dispersed urethane |ayer was
regulated to be 1.6 mmin thickness with a nip roll (clearance 1.5 nm and
then cured at bOC for 60 mnutes to forma pol yurethane foam | ayer

Thereafter, the r'ﬁ'Je S0E8L; ANGSyet e iRl yattathane f Damdeay eindias
rel eased. Then, the pol yurethane foam | ayer was regulated to_ be 1.3 nmin

t hi ckness byxampléséncludmefpbaatiedt byn Faelk 8§) 1Y 00y egRHREEPY hi'tkness

accuracy. Thereafter, a - Si ARG ifsoubieriask 4 apawswsif act ured by
Seki sui Chel?lotizﬁft@'.e?eu Asgtegt %Ig% r';byezgllgir% nat gr to the surface of the

base mat eri &bk fyetuchoapraepalgestuonosdTRy FabrishentdlFesPIBAVYt t he

pol yuret hane _foam | ayer was .abserved un mM_CLAsEORs, rsppesi cal
i nt er connect@8*teld Wtﬁcﬂlrlccuflﬁ?w%%#’egg Eed TR he st ace of the cells
had mainly begRedoraadwi {0 14ainExami es2a polyestArpodiwsiviengt sl dvas

prepared in the same mapner as in Exanple 1. exce 0 ts, by wei ght
of polymer PBPERINAERIGUTR RAHYFPASHAYY By PALEH® %Eggga%oaﬁl Sﬁ%% OHV, 28;

number of f URelL AN FeHRSNAPo1WRER G dheppdanrarubpert-L tkesecionprdlsi ng a
styrene-acrylonitrile copol yner had been di sgersgd vvern%i%%(;dr'égirpl ace of
EX- 5030 andashetasdanerubberrrisAat P MiPhene sPIBPRI R Ras  ChERGed from 44. 8

parts by wehght - t:9.43- R R i3 Y aWeiittic Fhem axehage tydmoxyl val ue (OHvVav)
is 153.8 ny KG—?g (theoreti calg and t he average nunher ob funéi onal
groups (faypolwrpylénaemodypehyiene \gRkyester PPRP 9T 1PHE SBoPYtT%t hane foam

| ayer was obser sl GHOSCORS: 3PPSTGRlenbAtersnnpaat ed cells with
circul ar pofarelg %/%%r%g@g?nrﬁlreﬂ surface ofa tEe %el | s had maj nly been formned.

[0148] Exanpbky&thylene foatn pok prefiargbprdispss i doabéd $ifChE2RSmenmanner as

in Exanple 1 _except .that,S I Y- R ght e of e+ 940 gaused in place of
EX- 5030, t h&%ahouRPlsis %%ggl%sggggisrlég%rlpor%t ed V\és chég%r ed from5 parts by
wei ght to 2prpssire-bynsktight adhkeiverclayerobn Ringc GéPe 2% SHHESr porat ed was
changed from 5 rts by weight to, 20 rt MBI ght,e-t he amount of

di et hyl ene QI'L?‘E%I% ’i ﬁ‘%r%%r‘hﬁ%é{ja\?agh%hb%%ge a 6%'/]f)l\n,}"{?lo %S.JI;'[S by weight to 5
parts by weiigh¢2; t he amount of No. 25 incorporated was changed from 0. 30

ncor por at ed vas BRAECHTror T B P e B o T L S Dart by wel ght.
The aver age pydrg@%y lthual it SFNR¢)pdIyutébhénargoaniihgorder to confer.

toughness on the polishing pad. The thickness of the base

material layer (or the thickness of the base material in the

case of adouble-sidedtapeandasingle-sided pressure-sensitive

adhesive tape) is not particularly limited, but is preferably

20 to 1000 um, more preferably 50 to 800 pm 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 the base material 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 (fay) is 2.8
(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 forned. [0149] Exanple 4
A polishing pad was prepared in the sane manner as in Exanple 1 except that
35 parts by weight of EX-940 were used in place of EX-5030, the anount of

Pl accel 305 incorporated was changed from5 parts by weight to 30 parts by
wei ght, the anount of Placcel 205 incorporated was changed from5 parts by
wei ght to 30 parts by weight, the anmount of diethylene glycol incorporated

was changedof.s opt 4Q dia s Jat cwBk 8hbet Baphpes beerhyubjeyed fo tabeaarount of No.
25 incorporated was changed from0.30 part by weight to 0.10 part by wei ght

, and the ahkbeatmegt-M | 1ionate MIL i ncorporated was changed from 44.8 parts
by wei ght t Qg P parts by wei ght. The average hydroxyl value (OHvVav) is
216.6 ng Kol't/g (theoretical) and the average nunber of functional groups
(fay) is 2.7 (thdorthé chdurth iWeentdosectRorcof ShEPHANUFEEHETE f oam | ayer

was observed under .a micr 6l adSU8HEQRBEGE e BpblTedn th
circul ar pof¥EFa el Fir%pgﬁgggjg’r?g%ga%of the cells had mainly been forned.

[ 0150] Conpasied b\hebtanpheidy a nitrogeEXa5080me@di by sabg ofebdilt ), Pl accel
305 (8 parts hy weight) , diethylene col Y196 3ht)os 811-192
(6 parts by[%i/ﬁﬁt'ﬁ'%‘,méhﬁrgl.ef@'paﬁ'le Bgé%%?ed’h%gsog aezaab?allﬁgt (No. 25) were
i ntroduced {yd GHacEONt A Rk rando Ty Xed ot (pnéfare -catgécondasgnponent (400) .
The aver age h%/droxyl value (OHvVav) is 75.24 rag KOH g (theoretical) and the
aver age nunmn 9%f functi onal groups (fav) is 2.98 (theoretical) . Then, the
m xture was stirpeghteger dus! sorfthgaheushdetnh iutbsdet, &o¥ evahptd,on nunber

of 900 rpmby a stirring blade so as to incor.porate. huhbl i t he .
reaction syedlsipthyheredfqrephthatatsyt p(?gﬁﬁﬁ?ﬁe\fﬁenﬁl P diva ggm&%é%l parts by

wei ght, 40Q, ag.addeat bd Reasanend: aeanenenha GO @kesive. layaral stirred
for about 1 mnute to prepare a cell dispersed urethane %grerpggé‘;ei on.
Ther eaf t er ,om hothi shier) 9fad hase prdeaied PrPTthEMBRE HEEhEr 33”1 h Exanpl e
1. Wen a slgq{?irq_glof t he pol yuret hane foam | ayer was observed under a
m cr oscope, The cells were conposed al nost of closed cells.

[009¢6]

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

compositiononto a base material layer, a release sheet, or sheet

A canmake use of coatingmethods using, for example, roll coaters

35



[0151] Conparative Exanple 2 10 parts by weight of thernoplastic

ur et hane (Rezam ne 7285, manufactured by Dai nichisei ka Col our & Chem cal s
Mg. Co. , Ltd.) were dissolved in 90 parts by wei ght of dinethylformm de
to prepare an urethane solution. The urethane solution was applied onto a
base material |ayer (Bolance 4211N, Asker C hardness 22 degrees , manufact
ured by Toyobo Co. , Ltd . ) previously regulated by buffing to have a

t hi ckness of 0.8 nm to prepare an urethane filmthereon. Thereafter, the
urethane fil mbase material |ayer was dipped in a DM-water m xture

(DVE/ water = 30/70) for 30 mnutes and then dipped in water for 24 hours to

replace the JigelLiy] (000anl 48 abu, valicle- reTeRY oA el vuie haseef 0am | ayer

was formed. ness of e pol yurethane foam | ayer was
regul at ed t alikaveatetsisokhess aokldt Foarebyand $pheterin fastfacPifed by

Fecken) to regul ate thickness accur There Fetnubl €5 gled tape
(doubl e tacl?q%ﬁﬁéer%orﬂ}Fgétaur‘zgﬁg VA §§§¥%ﬁi& 'éﬁ‘larnf:d:%n T lta) Was_ st uck by a
| ami nat or t axdelde savtfaaces af utim rbasentimtgefikl chayer foxngsk epar Bage pol i shi ng

pad. Wen a section of the polyurethane f0<'31:msl\1/\e/ae %bserved under a
m cr oscope, "R&PFL3} YRS £ Br i ISASERFRCEHd FoRg” dr 6ps had been for med.
500 sheets cmoee;tO O SS -

Post curing by heating the polyurethane foam formed by
applying the cell dispersed urethane composition onto a b;se
material layer, a release sheet or sheet A and then reacting
the compositionuntil it does not flow has an effect of improving
the physical properties of the polyurethane foam and is thus
extremely preferable. Post curing is carried out preferably
at 40 to 70°C for 10 minutes to 24 hours aﬁd conducted preferably
at normal pressures in order to stabilize the shape of cells.
[0100]

Intheproductionof thepolyurethane foam, knowp catalysts
promoting a polyurethane reaction, suchas tertiary amine-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
a continuous 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 foam is formed on a base material 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, a method of pressing it with a pressing
plate, etc. In the case of buffing or slicing the polyurethane
foam, a polishing layer not having a skin layer on the surface
of the polyurethane foamis obtained, 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 layerislaminatedon the 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 methodbecause 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 dispersed urethal;ae 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. Inconsideringthe 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 equatién:
(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 specificgravityof0.2to0.5, the spécific gravity
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 uniforn,
the polyurethane foam is reacted until it does not flow, followed
post cure. The conditions for post cure are the 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 1x10”7' [cm3/cm2-s-cmHg] or less, preferably 1x1.07®
[cm®/cm?s-cmHg] or less. Its formingmaterial satisfying these
conditions includes polyethylene terephthalate, polypropylene
and polyethylene. 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).

[0109]
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 pressingittoa 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 foam is
increased about 1.2 to 2 times, it is preferable in compressioni
to satisfy the following equation: (Clearance of a coatexr 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
of0.2t00.7, the specificgravityof the cell-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 forma polyurethane foam layer. Post

curing has an effect of improving the physical characteristics

of the polyurethane foamand 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 composition is cured inmultiple stages
while the thickness thereof is kept uniformwitha pressingmeans.
The curing step éomprises 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
compositioniscooledoncetoromntemperatureandthensubjected
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 foam layer 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 foam is 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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| IT giduesS 'Exanple 2 E eldnexs 'Exanple 4 T et41171fl a eaT4exednOp

" Conpar ative Exanple 2 As can be seen from Table 1, the polishing
pads of the present invention are excellent in renoval rate stability and
in the adhesi veness between the polishing |ayer and the base materi al

| ayer. [0153] [Second Invention] Exanple 1 85 parts by weight of

pol yt etranet hyl ene ether glycol (PTM3L000 manufactured by M tsubish

Chem cal Corporation; nunber of functional groups, 2; hydroxyl value, 110
ng KOH g), 5 parts by wei ght of polycaprol actone polyol (Placcel 205

manuf actured by Dai cel Chem cal Industries, Ltd.; nunmber of functional

groups, 2; *%%%éﬁk?é; Olela?ﬁl%oﬁa'@tﬂ@ﬂoq)is Bopaktmeorby preighiniaf 603

pol ycapr ol act one po accel 305 nmanufactured

byDai cel Chemxabkadustries, Ltd.; nunberof functional groups, 3; hydroxyl

val ue, 305 L g), 5 parts by weight of trinethylol propane (nunber of
functi onal ggbup , 3; hydroxyl value, 1245 ng KOH g), 6 parts by wei ght of
a silicone-based B fradyantt{B8448arCilads enmpulghlivt dphemirl0. 3 part by wei ght

of a catalyst (No. 25 nuf.act.yred. .h an [ par.ati L6k oduced
into a contépﬁéfcgﬁﬂfqﬁéggfilfﬁgﬁfafﬁégﬁgéfﬁ%%e&ggﬁé?ggg%%@vﬁagg%%sly f or

about 4m nutsgFstid call evahytime rooieitedl cQ0G apemby thoski foumeg ¥ ade so as
to i ncorporate bubbles into the reaction system Thereafter, 33 parts by
wei ght of c&tB8Bi % de-modified MDI (M Ilionate ML, manufactured by Ni ppon
Pol yur et hangohpglystry Co., Ltd.) were added thereto and stirred for about 1
mnute to prepar eInatgee lflirg::?ps%rcgr?g, l;;celtf%%?:%h inventions, the average
cell diameter of interconnected cells in the polyurethane foam
is 20 to 300 um, preferably 50 to 100 ym. The average diameter
of circular pores in the surfaces of cells is preferably 100
pm or less, more preferably 50 pm or less. When the average
cell diameter deviates from this range, the removal rate is
reduced and durability is reduced.
[0119]
' Inthe 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.
is 35 to 300 pm, more preferably 35 to 100 pm, and particglarly
preferably 40 to 80 pm. 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 firstline isthe smallest

42



conposition. [0154] The prepared cell dispersed urethane conposition was
applied onto a rel ease sheet conprising a PET sheet (75 pmthickness,
manuf act ured by Toyobo Co., Ltd.) previously subjected to rel ease
treatnment, to prepare a cell dispersed urethane | ayer thereon. Then, the
cel |l dispersed urethane |ayer was covered with a base material |ayer
conprising a PET sheet (188 pmthickness, manufactured by Toyobo Co., Ltd.)
The cel |l dispersed urethane |ayer was regulated to be 1.5 mmin thickness
with a niproll, then subjected to primary curing at 40C for 30 m nutes and
then to secondary curing at 70C for 30 mnutes to forma pol yuret hane foam

(foam I ayer ), 4 ThEL LAl Blot b8 oE £LSASRnSAGEE thaSd L eheps ek 1disL . t he
pol yur et hane ?oam was regulated to have a thickness of 1.3 by a slicer

( manuf act ur BdabyisPebkatstrobrbipn of col hidiRReLr ik FhaRP LY ¥ Pt er . a
doubl e- si degg%r‘?g édfg%refegggl%ggﬁ m.ﬁ?ttﬂé%q.r@ét&kbﬁlﬂrom&l Cal Co. ,

Ltd) was st nator t e surface of the base material |ayer to
prepare a ppbljséhnmg gadack @b53e kEae@rtpdt@flzltlgyeran@hedﬁﬁéffh?‘f%nExanpl el

Pol i shing p ared t 1}, Exanpl £k, except t hat
t he corrpounﬂgrf&mﬁaf’i%‘ﬁggﬁd\ﬁnw% éﬁ'gﬁﬁgﬂ% wer use%. F{0156]‘ Conpar at i ve
Exanpl e 2 more pref&rdbaits oldylema. ghrhe)ﬁlsmmmpabas:tﬁ celk dipmgierPRezani ne
7285, manufactured by Dai ni chi sei Pof LU, )
ver e di ssol ¥edienseerishrt2e py® W@?%raﬁycgft% Cethy %?or mamg £ brepare an
uret hane soldii Qflandherdiriet RaBersILLLAB ﬂﬁslsaamlyeﬁ @ntora. base materi al

| ayer (Bol ance 4211N, Asker C hardness 22 degrees, nmanuf actured by Toyobo

Co , Ltd. )[®¥Miously regulated by buffing to have a thickness of 0.8 mm

to prepare an %ﬁggs@@lé fid quagreotne Foeyeatitane foba fbbﬁlulp@éﬂ@mlfyl | m base
material |ayer was dip in a water m xture ; %0/70) for 30

mi nut es anw{mmodﬁrpp@tﬁpwﬁmaéiypoﬁ tod -Rourbepdh 1?Wéan
di met hyl f 0”%’1“ Ldg t?x&nv@fzerthé("ggifl})été H%QJoMHE%h@ﬂﬁx Eﬁ@ﬂuuasxoinrﬁyed Then,

t he pol yureJt ane foamwas regulated to have a thickness of 1.3 nmby a
slicer (manudmattto bd deyeEeckastrﬁd t oiresgtha SR H Ik eE tYctUPER3E® Ther eaf ter

a doubl e- Sltﬂw(ﬁ)y ,a dozyobs! e.Lln%den%%g ot/ gtxn%%&l"i&ﬁsﬁcyum Séhredaem cal CO.,

Ltd) was st ar nat or 1o ace of the base material |ayer to
prepare a pgJ isdhiag patkrtain modulus of elasticity. In this case,

permanent deformation tends tobe increased and durability tends
to be deteriorated.

[0122]

The hardness of the polyurethane foam, as determined by
an Asker C hardness meter, is preferably 10 to 80 degrees, more
preferably1l5to 70 degrees, evenmore preferably 15 to 35degrees.
When the Asker C hardness is less than 10 degrees, the durability
of the polishing layer is reduced, and the planarity of an object
of polishing after polishing tends to be deteriorated. When
the hardness is greater than 80 degrees, on the other hand, the
surface of a material polished is easily scratched.

[0123]

A shape of the polishing pad of the present invention is

not particularly limited, andmaybea 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]

Apolishing 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 slurry, a depression and protrusion
structurearepreferablyprovidedonthesurfaceofthepolishing
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..
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.
[0125]

The method of forming the depression and protrusion
structureisnot particula.rly limited, and for example, 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 polishing pad of 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 (cushion 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. Planarity refers to 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 cbject of polishing.,.
Planarity is improved by the characteristics of the polishing
layer, 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 such material 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
base material layer and the cushion layer, followedby 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, a semiconductor wafer, generallymeans.
a silicon wafer on which a wiring metal and an oxide layer are
stacked. Nospecificlimitationisimposedona polishingmethod
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 uﬁiform 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 pressuie 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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lwhile thepolishingplaten2andthepolishinghead5are rotated
and a slurry is fed. No specific limitation is placedon a flow
rate of the slurry, apolishing load, a polishingplaten rotation
number and a wafer rotation number, which are properly adjusted.
[0133]

Protrusions and scratches on the surface of the
semiconductor wafer 4 are thereby removed and polished flatly.

Thereafter, a semiconductor device is produced therefromthrough

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,

while the invention isnot limited todescriptioninthe examples.
[0135]

[Measurement and Evaluation Methods]

(Measurement of Nitrogen Gas Permeability Rate)

The nitrogen gas permeability rate [cm®/cm?s.cmHg] of the
Specifically, the

The

sheet was measured according to ASTM-D-1434.
permeability rate was measured in the following manner.
sheet was cut in a size of 12 cm$ to prepare a sample. The sample
was held between 2 plates having a 10 cm$ gas permeation area,
and different pressures were given to both sides of the sample,
and thenitrogen gas permeability rate of the sheetwas calculated
fromthe slopeofa chanée in the volume of anitrogengas permeated
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 lmmor less. Asurfaceof a samplewas photographed
with a scanning electron microscope (5-3500N, 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 anoval
sphere~-shaped cell, its cell diameter was expressed as the
diameter of a circular cell equivalent in area to the oval
sphere-shaped cell.

[0137]
(Measurement of the Average Cell Diameter inthe Third Invention)

A section of the prepared polyurethane foam layer was
observed at 45-fold magnification with SEM {S-3500N, Hitachi
écience 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
lengthofthe line, 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 guarters 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:

Celldiameterdistribution;=maximumcelldiameter/minimumcell

dlameter
[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)/V]Ix100
V: apparent volume (c®) calculated from sample dimension.

Vl:samplevolume(cm?)measuredusingtheaircomparisonspecific

gravity meter.

f0140]

(Measurement of specific gravity)

Determined according to JIS %8807-1976. 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%+5%. Measurement

was conducted by using a specific gravity hydrometer

(manufactured by Sartorius Co.,Ltd).

49



|  OO0O0TONId I 20Z TucouTS | gCE ITrimethyl ol propane |G ycerin
BtJTIb!\/:T.ClJUR(Ze;I'ZI uTaeoi TTOTa | etroes grant palionate MIL Eenoval rate
stability (i) | B

[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 {Askerx
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 and 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 cnd
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 the preparedpolishingpad. The evaluationresults
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
after polishing/(glassplatedensity {g/cm®]xpolished area [cm?]

of glass plate xpolishing time [min]) 1x108

A removal rate stability (%) is calculated by determining
the maximum removal rate, minimum removal rate and average
removal rate of froma first glass plate toa £inal treated glass
plate (100 plates, 300 plates or 500 plates in total) and then
substitutingthe above values inthe following equation. Alower
removal rate stability (%) isindicativeofless change inremoval
rate even when a large number of glass plates are polished. In
-the_ present invention, theremoval rate stabilityafter treatment

of 500 plates is preferably .within 15%, more preferably within

10%. The average removal rate after treatment of 500 plates is

O s

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
80partsbyweightofhigh—molecular—weightpolyolEX-5030
(manufactured by Asahi Glass Co., Ltd.; OHV, 33; number of
functionalgroups,3),5partsbyweightofpolycaprolactonetriol
(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
ChemicalIndustries,Ltd.;OHV,208;numberoffunctionalgroups,-
2), 10 parts by’Weight of diethylene glycol (ORV, 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,
maanacturedbyKaoCorporation)wereintroducedintoacontainer
and mixed to prepare a second component (40°C). The average
hydroxyl value (OHVav) is 157.8 mg KOH/g (theorefical) 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
incorporatebubblesintothereactionsystem. Thereaftex, 44.8
parts by weight of carbodiimide-modified MDI (Millionate MTL
manufacturedbyNipponPolyurethaneIndustryCo.,Ltd.;NCOwt%,
29 wt%; 40°C) as a first component were added to the second.
component(NCO/OH=1.1)andstirredforabout1mdnutetoprepare
a cell dispersed urethane composition.

[0146]

The prepared cell dispersed urethane composition was -
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appliedontoa release 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 ES5001, 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
Thereafter, the release sheet

Then, the

to formapolyurethane foamlayer.
under the polyurethane foam layer was released.
polyurethane foam layer was regulated to be 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 Cb., Ltd) was stuck by a

laminator to the surface of the base _mat-erial layer to prepare
a polishing pad. When a section of the polyurethane foam layer
was observed under a microscope, spherical interconhected cells

with circular pores formed in the surface of the cells hadmainly

been formed.
[0147]

Example 2
Apolishingpadwas prepared inthe 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
in place 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

Apolishing padwasprepared inthe 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 parts by weight 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 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
0.23part byweight, and the amount of Millionate MTL 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 po;yurethane foam
layer was observed under a microscope, séherical interconnected
cells with circular pores formed in the surface of the cells
had mainly been formed.
[0149]
Example 4

Apolishingpadwaspreparedinthe samemanneras 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
from 5 parts by weight to 30 parts by weight, the amount of Placcel.

205 incorporated was changed from-5 parts by weight to 30 parts

54



56 V/.

sees6sp) sseupnsq 0 8 4 TS 89 86 L6 SZ 12 vs .5 0T3TOadV

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
0.10part byweight, 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
layer was observed under a microscope, spherical interconnected
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
groilps (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. Whena 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, manufactured by Dainichiseika Colour & Chemicals Mfg. Co.,
Ltd.) were dissolved in 90 parts by weight of diméthylformamide
to prepare an urethane solution. The urethane sclution 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 water, whereby a polyurethane
foam layer was formed. Then, the thickness of the polyurethane
foam layer was regulated to have a thickness of 1, 3mmby 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.

56

59 T9



IT9 ss LS 65 95 09

di aneter (WO

09 Average cel

195 95 517

1 99

¢ ordurexy
<3 9T 8 0%6 L Le 9¢°0 09 - safieaeduo)
1 ardwexy
0T 6 8 008 S°v 62 6v°0 1t 02 aaT3exedWo)
6 . 8 L 0G0T £°8 034 SE°0 98 8% 7 otduexy
9 9 9 0601 £°6 SE 6€°0 €9 1% g arduexy
8 L L 0eTT L'8 23 ev'o 89 (1] ¢ etrduexy
6 8 8 086 $°8 o 1770 T8 %9 T o7durexy
(uru/y) {unl)
83994s QS | s399ys s300ys o3ex (M) (%) ajex T933WeTP
00¢ Jeous 00T TRAOWSI y3busigs (sodxbop) AaTaead 1780 paio TT®0
(%) A3TTTqens @3ex Teaowey sbexeny 9ATSOUPY | ssaupxey o | oyyrosds | suuwooasjur obersay
T 9TqeL
[zs10l

57



09 | aidunsx2 Ig atdnexg | IE avdnvxmV wdwinmmg eldiii] Exanple 6 T
etdnen eaTst aedmO g eTdnvxs eaTqvaedMO 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 bet ween
the polishing |layer and the base material layer. [0158] [Third Invention]

As can be seen from Table 1, the polishing pads of the
present invention are excellent in remo&al 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 polyol (Placcel 205
manuﬁgctured by Daicel Chemical Industries, Itd.; number of
functional groups, 2; hydroxyl value, 208 mg KOH/g), 5 parts
by weight of polycaprolactone polyol (Placcel 305 manufactured
byDaicelChemicalIndustries,Ltd.;numberoffunctionalgroups,
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 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, 33 parts by weight of
carbodiimide-modified MDI (Millionate MTL, manufactured by
Nippon Polyurethane Industry Co., Ltd.) were 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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polishing pageis $wwn in FIG 3. As can be seen from Tabl e 4,
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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-
hardnessZZdegrees,manufacturedbyToyoboCo.,Ltd.)previously
regulated by buffing to have a thickness of 0.8 mm, to prepare
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of the polishing surface. [0162] [Fourth Invention] Exanple 1 70
parts by wei ght of high-nol ecul ar-wei ght pol yol EX-5030 (manufactured by
Asahi dass 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; nunber 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 contai ner
and m xed to pr epare a second component (25C) . The average hydroxyl val ue
(Ovav) is 114, r6et lgn {:}ggz(eé)c{]et'ﬁ?éx)eai*ggrt RRe aM@LALRe TUNRSHa s

functi onal gatnoups eoreti cal hen, the m xture was stirred
vi gorousl y fn@lteabauuaéremwmt étpped anreVSFWAten MFEe SPMDYOGTPPIT by a

stirring blade_so [ por at tHRRsSHsSt em
Thereafter, 7§ p%’t %& F—i’tn%otfeh car%%rgasd wégtr%ggﬁlfgg HI\?%I (MIlionate
MIL nanuf actﬂéﬁo@dcb&&héhqmeahﬁﬁwaanbam watehyrs twhpr€by @ pelyuref@m@mean % 29
wt% 25C) as a first conponent were added (NCO OH =
1.1) and stlftoﬁﬁ‘d"afsof‘c’%‘lﬁ?ut WSh nHr e PPOY BT P%r}%a%gﬁgg g‘g%gr%%gﬁr et hane
conmposi ti on.pR16Bhickness of The mitf Par€d ceel dmaduswm by Eehber®
conposition was applied onto a rel ease sheet et hé} E‘gfet erﬁght hal at e
sheet, Toy:@béseEé afe . EhbpiesshPERRERSY 0. B ‘t b gas perneability

rate 1. 15X1Qa% @Qté‘cl&%ﬁbglmandme%%d %y%&msﬁeyob@nml coJ.,td )
preVIously SUjeCte to rel ease treatnent, to pre are_a cel ersed

ur et hane | ay@d) twasrsdok bPHehamitatqretq the §Bé$a§€d° FRekafe mlaﬁfféjr s covered
with a supp hee I repht hal ate, Toyobo Ester E5001,

t hi ckness 3 §§ é%‘prQ§§%¥§%Q§%gQ§é#§;gﬁg lity rate 3.72x10-11 _

[ cnB/ cni- s.cnf@] manuf act ured by Toyobo Co., Ltd.) . The cell dispersed
uret hane | ayer was regulated to be 1.3 ran1in t hi ckness with a nip rol
(clearance 1.1 nun), then subjected to primary curing at 40C for 10 m nutes
and then to secondary curing at- 70C for 2 hours to- form a pol yuret hane foam
| ayer. Thereafter, the rel ease sheet under the pol yurethane foamlayer was
rel eased. Then, the surface of the pol yur et hane foam | ayer was sliced to a
t hi ckness of. 1.0 ronby a slicer of handsaw type (manuf actured by Fec ken)
to regul ate t hi ckness accuracy. Thereafter, a double-sided tape (double
tack tape manufactured by Sekisui Chem cal Co., Ltd) was stuck by a

| am nator to the surface of the support sheet to prepare a poli-shing pad.
[0164] Exanple 2 A polishing pad was prepared in the same nmanner as
in Exanple 1 except that primary curing was carri'ed out at 70C for 2 hours,
and subsequent secondary curing was not carried out. [0165] Exanple 3
Apol i shing pad was prepared in the sane manner as in Exanple 1 except. that
a rel ease sheet (polypropyl ene, Toyopearl SS P4256, thickness 0.05 ram
nitrogen gas perneability rate 2.33x10-9 [cnB/cra2.s.cnmigl, manufactured
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 70GS, thickness
0.058 mMm nitrogen gas perneability rate 1.06x10-6 [cnB/cnR-s-cnHg],

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

pol yur et hane foam | ayer were rel eased. Then, both sides of the pol yurethane

foam | ayer were slicetdqto—pathic spPfT 1.0 Tom by a slicer of handsaw
type (nmanufactured 5g Fecken) tlo |regul jatle |t hi ckness accuracy. Thereafter, a
doubl e- si ded t ape Egsegnauegiagzo yetlrl ene terephthal ate) was stuck by
a lamnator to the E | yuf et Hand floan | iyer] to prepare a polishing pad.
[0167] Average celi8“dijaphetd r {(m || ptierjcq nnect ed
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100 plates 300 plates 500 plates Exanple 1 60 65 0.35 34- 6 7. 9

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 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.), 10 parts by weight of diethylene
glycol, 5.5partsbyweightofa silicon-basedsurfactant (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 stirred vigorously for about 4minutes at a revolution
number of 900 rpmby a stirring blade so as to incorporate bubbles
into the reaction system. Thereafter, 46.2 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.

[0159]

Example 1
The prepared cell dispersed urethane composition 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 layer was covered with a base material

63



Exanple 2 75 69 0.32 31 6 9 12 Exanple 3 65 64 0.36 35 6 8

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 bufflng machine (manufactured by Amitec) 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 thebasematerial layer toprepaxe
apolishingpad. Aphotomicrographof a section of the polishing
pad is shown in FIG. 2. '
[0160]
Comparative Example 1

The prepared cell dispersed urethane composition A was
applied onto a base material layer (polyethylene terephthalate
film, thickness 0.2 mm, Toyobo Co., 1td.), 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 subj ectedtorelease
treatment. The cell d:.spersed 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 upper—-surface side of the polyurethane foam
layer was released. Thereafter, a polishing pad was prepared
inthe same manner as inExample 1. Aphotomlcrograph ofa sectlon

of the polishing pad is shown in- FIG. 3.
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10 Conparativ e Exanple 1 62 58 0.43 40 7 14 20 As can be seen
fromTable 5, the polishing pads of the present invention are excellent in
renoval rate stability. In Conparative Exanple 1, when the rel ease sheet
and support sheet having a high nitrogen gas perneability rate were used,
t he pol yurethane foam |l ayer was shrunk and did not have a spherical cell
structure.
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CLAI M5 1. A nethod for manufacturing a polishing pad, conprising
steps of preparing a cell-dispersed urethane conposition by mechani cal
foam ng net hod, coating a rel ease sheet with the cell-di spersed urethane
conposition, lamnating a base material |ayer on the cell-dispersed

ur et hane conposition, curing the cell-dispersed urethane conposition while
keepi ng the thickness thereof uniformwth a pressing neans to forma

pol yur et hane foam | ayer havi ng roughly spherical interconnected cells,
which is self-adhered to the base material |ayer, and rel easing the rel ease
sheet in the |ower-surface side of the pol yurethane foam | ayer. 2.

A polishing pad nuf act ur ed h od9f £13sAidg pads of thd The
pol i shing pad acg%rﬁ?%gxiSe%?§¥ﬁ%b?aﬁﬁigéin mﬁ§% 3 1ines by which the

pol yur et hangréoaie hayentio direi eecremelyhexedlleriies® HmO¥eL| 619 nto quarters
are designated a first Iine second |inQ this | Becidydyhe
direction oftapidhtyhBegRsesht ﬁ@ws’ﬁ]ﬁcgggt? §nta(#gcgléls%h%$ﬂeéri al | afgr, t he
cel | dianetgr @distbibyhian surextemacel | di ameter/ mini num cel | diameter) in
the first line is the snmallest and the cell dianeter distribution in the
third line [{81€4e | argest. 4. The polishing pad according to claim
3, wherein gﬁgn&%]&nqgggg; r distribution in the first lineis 3.5 or |ess.

5. The polishing pad according to claim3 or 4, wherein the average val ue
of the aver&gmuglel L di aneters in the first to third lines is 35 to 300 pm

6. A method for %?%fr%%y?k@gh@ﬁﬁﬂ&t@%&?it&mard@agm,powpm BXe®0t i ses a
step of polishing the suffacé of a sem conductor wafer with the polishing
pad of clai BarifiagtBred by Asahi Glass Co., Ltd.; OHV, ;

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

(OHVav) is 114.6 mg KOH/g (theoretical) and the average nunber

of functional groups (fav) is 3 (theoretical). Then, themixture

was stirred vigorously for about 4 minutesat 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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Toyobo Ester E7002, thickness 0.05mm, nitrogen gas permeability
rate1.15x107% [cm®/cm®-s-cmHg] , manufactured by 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, Toyobo Ester E5001, thickness 0.188 mm, nii:rogen
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 undexr
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 handsaw type (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 preparedin the 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
Apolishingpadwas preparedinthe samemanneras inExample

1 except that a release sheet (polypropylene, Toyopearl SSP4256,
thickness 0.05 mm, nitrogen gas permeability rate 2. 33x107°

[cm3/cm2-s-cmHg] , manufactured by Toyobo Co., Ltd.) was used in
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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
1.06x10°¢ [cm®/cr?-s-cmHg], manufactured by 0ji Paper Co., Ltd.)
and a support sheet (paper, Separator 70GS, thickness 0.058 mm,
nitrogen gas permeability rate 1.06x10°% [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 reléasedl 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 topreparea 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) i
| Example 1 60 65 0.35 34 6 7. E]
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 i 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 i, when the release _sheet and support sheet
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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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CLAIMS

1. A method for manufacturing a polishing pad,
comprising steps of preparing a cell-dispersed urethane
composition by mechanical foaming method, 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 composition
while keeping the thickness thereof uniform with a pressing
means to form a polyurethane foam layer having roughly spherical
interconnected cells, which is self-adhered to the base
material layer, and releasing the release sheet in the

lower-surface side of the polyurethane foam layer.
2. A polishing pad manufactured by the method of claim 1.

3. Thepolishing pad according to claim 2, wherein when 3 lines
by which the polyurethane foam layer is divided 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 cell diameter distribution (maximum cell
diameter/minimum cell diameter) in the first line is the smallest

and the cell diameter distribution in the third line is the largest.

4. The polishing pad according to claim 3, wherein the cell

diameter distribution in the first line is 3.5 or less.

5. The polishing pad according to claim 3 or 4, wherein the
average value of the average cell diameters in the first to third

lines is 35 to 300 pm.

6. A method for manufacturing a semiconductor device, which
comprises a step of polishing the surface of a semiconductor wafer

with the polishing pad of claims 2 to 5.
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