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, planari zat ion process 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] Generally, the
mrror polishing of sem conductor wafers such as a silicon wafer etc.,

| enses, and gl ass substrates incluﬁg%x{%#ggqpolishing primarily intended to
regul ate planarity and in-plane un i yand final polishing primarily

i ntended to i nprovepsuidrane rxU@RDesETHADAFOR ARPAPCHIC SHE A8%8Kes. [ 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 si mul t anegscinyzcheeriimg t her eon an abrasi ve containing a colloida
silicain an ?hé l.i - based aqueous solution (Patent Literature 1) [ 0004]
As the poli shi &Had for finishing used in final polishing, the follow ng
pol i shi ng pads havehbéeeasprtoposetivesideteshose pEdchipepadyiieh

can perform, stably with high polishing efficiency,

planarizationprocessing bf opticalmaterials suchasreflecting
mirrors etc., silicon wafers, glass substrates for hard disks,
aluminum substrates etc. and materials requiring high degree
of surface flatness such as general metal polishing processing,
as well as a method for manufacturing the polishing pad. The

polishing pad of the present invention is useful particular;y

for final polishing of silicon wafers and glass.

BACKGROUND ART

[0002]
Generally, the mirror polishing of semiconductor wafers

such as a silicon wafer etc., lenses, and glass substrates
includes rough polishing primarily intended to regulate
planarity and in-plane uniformity and final polishing primarily

intended to improve surface roughness and removal of scratches.

[0003]
The final polishing is carried out usually by rubbing a

wafer against' an artificial suede made of flexible urethane foam
stuck to a rotatable platen and simultaneously feeding thereon
an abrasive containing a colloidal silica in an alkali-based

aqueous solution (Patent Literature 1).

[0004]
- As the polishingpad for finishingused in f£inal polishing,

1



[ 0005] A suede finishing polishing pad conprising a nap |ayer having
a |l arge nunber of long and thin holes (naps) formed with a foam ng agent in
the thickness direction, in polyurethane resin, and a foundation cloth for
reinforcing the nap layer is proposed (Patent Literature 2). [0006]

A suede abrasive cloth for final polishing, in which surface roughness is
expressedas an arithnetic average roughness (Ra) of 5 gmor less, is
proposed (Patent Literature 3). [0007] An abrasive cloth for fina
polishing, which is provided with a base material part and a surface |ayer
(nap | ayergnd epmegy Oiy e 18asRg ey hate Pfdn pwbpsséd baspakyvityde hal i de or
vinyl halide copolyner is contained in the surface |ayer, is proposed

(Pat ent Lidescatibed dpové 0008] Conventi onal polishing pads for
finishingdGﬁ%ﬁ been produced by a wet curing nethod. The wet curing nethod
is a nmeth drein an urethane resin sol ution obtained by di ssol ving

uret hane resin pNs@ed@tm@n-isalkubl o Diganiec paal venpr sticky asnald Mty f or mam de
is applied onto a base material, then wet-solidified bﬁ treatnment in water,

to form ahporiogsa deags mieker afdonondre hbie hkss Washel fFPRAESY and
dried, follpowed b |.i shi ; ' ' W face

- | ayer (napa f%aﬁ/nélrr)gya(fe%wﬂa@éﬁ% tﬁ?%%r%?%égk%ﬁf%g Jélzgrs}riﬁ’%?e%%rdgb%a%%e cloth
for finishinaga rhandagiswegbty fophssircalrciokheshdhnap igyan isverersgshrticl e
diameter of 1 to 30 gm is produced by the wet curing nethod. [0009]

In the wet(PateniglibertirhcMever, there is a problemthat a |arge anount
of net al %q@%%ity-free purified water shoul d be used, trenendous investnent
in plant an e&uipnent i s necessary, and production costs are very high.
Because a sol veht sséaell abresivsedlothefer i Siraiopiedd shiodt ein othisihgh

envi ronnental_ burden, In the conventional i shin ad C ve a thin
and | ong SYYGECEFEUIBReERHES FEPEPPEF B?aflﬁégghﬁp?gﬁﬁgygﬁ%% f?@%rlfr?esir}g poor in
nechani cal s rg@gghumegyif > ggeﬁgogggééwgggggni syebrasupooy) durability,

t,
gr adual déte ioration in planarizing characteristics, and inferior
stability [®007énmoval rate. In addition, the conventional polishing pads

have a probl em 8%@%%%5&2'[?&%%5%?5% tri%aﬁaﬁglf hﬁ@ghi}f%% ﬂ;ﬁ%?{décc{ om a base

material |ayer si"on"therebe e conventi onal
pol i shi ng ;pagdsa Baye raRxabhgB @f agasysel 2gg Dgyen (hhp Isyrfrackowofed he pad
during polishing because of interior self-dressing. Aoo;g;. X
on the base material part, wherein a polyvinyl halide or vinyl
halide copolymer is contained in the surface layer, is proposed
(Patent Literature 4).

[0008]
Conventional polishing pads for finishing have been
produced by a wet curing method. The wet curing method is a
" method wherein an urethane resin solution obtained by dissolving
urethane resin in a water-soluble organic solvent such as
dimethylforﬁnamide is applied onto a base material, then
wet-solidified by treatment in water, to form a porous grain
side layer, which is then washed with water and dried, followed
by polishing of the grain side layer to form a surface layer
(nap layer). In Patent Literature 5, for example, an abrasive
cloth for finishing, having roughly spherical holes having an

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

curing method.

[0009]

In the wet curing method, however, there is a problem that
a large amount of metal impurity-free purified water should be
used, tremendous investment in plant and equipment is necessary,
and production costs are very high. Because a solvent should
be used, there is another problem of high environmental burden.
Iin the conventional polishing pads, cells have a thin and long
structure, or the material of the surface layer itself is poor
in mechanical strength, and thus there are problems such as poor
durability, gradual deterioration in planarizing
characteristics, and inferior stability of removal rate. 1In
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

Patent Literature 2: JP-A 2003-100681

Patent Literature 3: JP-A 2004-291155

Patent Literature 4: JP-A 2004-335713

Patent Literature 5: JP-A 2006-75914

DISCIOSURE OF THE INVENTION
PROBLEMS TC 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



- 5:  JP-A 2006- 75914 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SCOLVED BY
THE I NVENTI ON [ 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 second
invention is to provide a polishing pad excellent in durability, in

sel f-dressing and in the adhesi veness between a polishing | ayer and a base
material layer. The object of the third invention is to provide a nethod
for inexpensively and easilymanufacturing a polishing pad very excellent in

durabi l'i ty_an nétl%%hg&xnoisatéﬁﬁ% ¥Alael 8! Bo1 JHEI RPIRH eQbel hend Ot L1

i nvention 7510 provide a polrs pad exce durability. MEANS FOR
SOLVI NG THE:RRGBLEMS [A04e7] £ - dres31n§henthnesehe adivesitvers sradet esgrensi ve

study to solve the problem descri bed aboye, _.and as resul t h f d
that the dbP@éﬂSEéﬂgB€Y56h¢%%éﬁb%®eFﬁEer?1&ﬁﬁﬁ§ p ﬂgﬁ%c$8%'§%ﬂ ?ggched

Cor’rpl etionof I NeRResERTt:d PeRLeDde (D hokiFEsSti ddRRA10Bly and
easilymanufacturingapolishingpadveryexcellentindurability
and stability of a removal rate. The object of the fourth .

_invention is to provide a polishing pad excellent in durability.

MEANS FOR SOLVING THE PROBLEMS
[0012]

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

[0013]
[First Invention]

That is, the first invention relates to a polishing pad
comprising a polishing layer arranged on a base material layer,
wherein the polishing layer comprises a thermosetting
polyurethane foamhaving roughly spherical interconnected cells
having an average cell diameter of 20 to 300 um, the polyurethane
foam comprises an isocyanate component and an active
hydrogen-containing compound as starting components, and the
active hydrogen-containingcompoundcomprises 30to85%byweight
of ahigh-molecular-weight polyol having2 to 4 functional groups
and a hydroxyl value of 20 to 100 mg KOH/g.

[0014]

It is believed that the conventional polishing pads, upon

repeated application of pressure to the polishing layer, are

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



That is, the first 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 pa, 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 30 to 85% bywei 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 &9 100 418 KO8 hah@QlHin and Long $Erdctheldeatchddeti slihe
conventional polishing pads, upon repeated application of pressure to the
pol i shi ng dfayee ,pcrishlingbl @y4o i'teel faps @ooantn areshgodcail nsttiaradih-i t y
because cells of the | i shi ngpadshave a_thi nand | on ruct ur.

or t hemat elqnaﬁheo?tlf‘%hﬁg‘gi §’§Pﬁg’" %Woﬁete%élnfg iR yﬁ&?}:gagesftoa e

_ rn-mechani cal® strengt h.
On the ot hglghapdpiiierad {hedimselddcae Golyihavhaged assrhgyiseg 1roughl y
spherical inferconnected cells having an average cell dianmeter of 20 to 300
pmis useditmeter m@ 2fotoskihgul dyeusead taeforinbedaliconéngt havetuesbi ity of

- the polishing | r_.can be inpraoved.. Accordi ngl pol.i shi ng pad of
the first 5Fg§éﬁ¥§iar}ﬁ?é’ﬁfi§lﬁe @r&éég,ltﬁl%%é:r i°z ?%i% ar éttagrglrs(?%%:?@can be
kept hi ghifigkoded ONACRBEHOHGDY, titteh taRd pbhessirpipdd wif aheefibyat rate can

be al so i nproved. The polis%ing pad is also excellent in an ability to

mai nt ai n Prepeyt fewsnsdonfis userdnt R HBHHEADEICRBIICRHFELGRCATRE term

"roughly heri.cal! re . r.e- hqgggl . L.6x d. Oval

sphere-sh%%@ghégﬁﬁgmﬁ%ég§i8égl§§§?ﬁ§ﬂ%’ra |Jaggtgﬂﬁ%féfggfﬁgﬁgﬁﬁgnor axi s

S(L/S) of rhtercdress aipoefmsabiad.3 Dhie pedsshimg @apr kf elablexcklbent | ess.

[ 0015] _ When the average, cell dianmeter deyiates fromthe range of 20
to 300 pnitrahBbalifute BANNRIABLIFEY Raceusedetdds Fobakonnected The

active hy en: inin ofpgUR [ jal-Jer-sf @pm ng t he
thernnsetg%gg %%ﬁ%ﬂ%%#ﬂangh§oan1coﬂf%?%EYB%pﬁgﬁ%E%%byeieight of a

hi gh- nol esphatevehagiud ol gl spiverershapedd vt spimategihepes cedd sa hydr oxyl
val ue of 20 to 100@g§_KCH/g. , . . i . (L/S

Byusi ngt h&hf giioRf SRTIRP- AefhtD Oy 81 TAT Pedied £/ BABREWATLS Shié&li ve

i nt er connggtedy G@ldss ﬁ@é'fé}eabitya@loi fosdredorant diteapRohary 6alless.
characteristics of the polishing |ayer are inproved. Wen the nunber of
functionalOgtoups is 5 or nore, the degree of crosslinking of the

t hei nosetting | yur et hane f oam hecane hi t ones too
brittle and th E%?Fﬁ?ea%?r%ﬁ%fﬁgﬁagl?%e%er6%%¥§ﬁ%% Féagéggﬁgkgggatched.
When the Pyds@xyd 30lHe rembess than 2 KOk grythee arguitiedef a hard
segnent in the polyurethane is reduced so that durability tends to be

reduced, WhPlel when the hydroxyl value is greater than 100 ng KOH g, the
degree of crossl.inkin her i 1e _f onMes so
g Shidklng, Ol 4 N L 1RCARSEH1 KOG RBLYHG POANE AHRAR.HeG

hi gh that the f'oam béco e an surtface of a material to be
pol i shed EsrgasiyigstHatabedos¢OOIny polyuretiiired épablggniaias 30 to

hi gh- nol ecul ar - wei ght pol yol conprises 20 to 100% b i ght of a pol yner
pol yol i n8%hikshvgaeht ks B#gafm?%%EﬂlQﬁﬂ¥ﬂ68P§n@?l%%;E%Wgagfﬁéﬁiéhe gr oup

consisting,of &ispgggas,arp&)'ayﬁgaybwi tydihR BR@ 3 Y0BNEy aylQnitrile

copol yner are di spe By using the polynmer polyol in the specified
amount, cBYListh theat gheaslégubrmwkerigangallye Loy Watdnacifitdegonnéet ed cel |'s
are eas lgb:];gcr:trrfxgé 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

amaterial tobepolished iseasily scratched. Whenthe hydroxyl
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[ 0018] The active hydrogen-contai ni ng conpound preferably contains 2
to 15% by wei ght of a | ow nol ecul ar-wei ght pol yol having 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 an
am ne val ue of 400 to 1870 ng KOH g. By using the | ow nol ecul ar - wei ght

pol yol and | ow nol ecul ar - wei ght pol yam ne having a hi gh hydroxyl or am ne
val ue together with the high-nol ecul ar-wei ght pol yol having a hydroxyl
value of 20 to 100 ng KOH/ g, cell filns are easily broken and the objective
interconnected cells are easily formed. Wen the hydroxyl value is |ess

than 400 K ?ésé r’%}aWZ%em%aﬂ(é'ﬁ/%,z h%sﬁnb{fﬁ@ SOQ pEr KQd ghertn ef fect

of i nproving tofmatron I Nt'er connec cell's cannot ‘be sufficiently
obt ai ned. i@ thBepolnefethand, ivheshideel bydrioty kdurabiidity tgndat ee Hehan 1830

ng KOH g or the am ne value is greater thap 1870 OoH th her nosetti ng
pol yur et hairsucesm Bettrrediedothe g?ﬁﬂjrtoﬁ‘é(tl VAL dr ggﬁgfﬁr %hr?&t g%t) 9to be

pol I shed iitygsl LKesEgtchay MR 1R hgUe Folieoraimbsbgbingol yoI and the

| ow- nol ecular -

pol yanm neardsiurelhaneofisay usschntdsepar bugkedimatt dttel fwpnnbeedmes t9a5% by
wei ght. [0019] The thernosetti ol.yur et hane. f.oam.m ntain

cl osed ceMEHtdgetPdthG PRTEHES o@@%@ﬁ&n@%%%?@?%%%en&;é? eé{aa%% s, and
the interconunected. cell rate of the polyurethane foamis preferably 50% or
nore, nore preferably 60% or nore. [0020] Preferably the active
hydr ogen- d@®l&ilni ng conpound contains 5 to 60% by wei ght of a pol yester

ol yol . By addi h I ter.polyol, t nes| h
Bol %/shi ngyl gyelr ggﬁge??@f%ég]eﬁéf@%%cﬁﬁcgﬁgg—?ggggg\rﬁlﬁézn?ﬁf I rrprgov:d. When
the amuntyfotheopekyesiit RE ¥ Poliyreer POIpsEdni shids patrhanl&sody wei ght,

t he adhesi veness between the polishing | ayer and the base npterial |ayer is
hardl y i nprtodedstwane ecohsre e larbent fF@mg?léeatgé%O%pnﬁﬁnee@bW%i‘bfﬁt', t he

pol 1 Shi ng Layer. hegores, 1 oo ik andathe, LSl setyLber pagid ends o be

r educed. e fiTs nvention also relates to a nethod for

manuf act urdop@1gmpe! & 58 idigsgeadedconpy ivsimg shepsobymer @edyphgim the :
cel | -di spersed urethane conpasition conprisin ni soc%ha%r;géf conponent and
It

an acti ve SREFLEGER-EONE g EoHboahe SeSALEPTONG S By WET ght of a
hi gh- ol e%ﬁt%&b%b&@%e&%é’ﬂs hav Rgs?14,0r4rhdtncti onal groups. and a hydroxyl
0 ngy

val ue of
[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 ocbjective inferconnected cells are easily formed. When
the hydroxyl value is less than 400 mg KOH/g or the amine value
is less than 400 mg KOH/g, an effect of improving formation of
interconnected cells cannot be sufficiently obtained. On the
other hand, when the hydroxyl value is greater than 1830 mg KOH/g

or the amine value is greater than 1870mgKOH/g, the thermosetting
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KOH/ g as starting conponents by nmechani 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 gm and uniformy regulating the thickness of
the thernosetting pol yurethane foam | ayer. [0022] The first
invention also relates to a method for manufacturing a polishing pad,
conprising steps of preparing a cell-dispersed urethane conposition

conpri si NgoahukSOKYRN 8bEm CREBRABS Ko BNl PthACthy ubyYdEeogen: sond@idl Ny
conpound containing 30 to 85% by wei ght of a hi gh-nol ecul ar-wei ght pol yol
havi ng 2 to hefpekisherhlisgeaspd vararateye oxfhedatbhe of 20 to 100 ng KOH g
as starti conponent s by, mechani cal ] ti rel ease
sheet wit Eg{"h%oc%cf‘?f%rl sw;%rgglgdp 8? &t ?a%rtéé)?%ﬂﬁ%glﬁqflsn%ggwggngnﬁ]l }gt a base
materi al baygamome bhe serlil t dhepes sedsed et hanere aspasintd wotalcataung t he

cel | -di spersed uret hane conpositionwhile keeping the thickness thereof

uni f orm wPEh2 atpressing weddnsto form a thernosetting pol yuret hane foam

| ayer havi Pg %Pughl y spherical interconnected cells having an average cell
di anet er (B % to 300 gm and releasing the rel ease sheet under the

t hermosetti ng ey whetrhaset € bawn palyerre th@f23fofrbegndohnaént ¢clorged The
second invention relates, to a polishing pad conprising a | i shing | ayer
arranged BRL5S FRIEtREEHIHY thgyhoveHRSELANERE PR F M (jttggy%?lléorrpri ses a
 her moset L ag ol ietBanecl oar iy ig of 0H0MY [ANREEEALNE NESHE aRNeCt ed
cell s having an average ce? di aneter of 20 to 300 gm the pol yurethane

f oam conppirsfsrarly SOGy amatmerepnpone nireietadnl vaébkver hydregen- cont ai ni ng
conmpound g@ éarti ng conponents, and the active hydrogen-containing
conmpound Qr% ises 1 to 20% by weight of a | ow nol ecul ar-wei ght pol yol
having 3 to 8 funali-anal, grhouRs: ARl By ddiedx¥bn¥al Hen@f cati@bura 1830 ng
KOH g and/or a | ow nol ecul ar-wei ght pol yam ne having 3 to 8 functi onal
groups anconirigd BeteabQfe bof wadoht oo 87 @okye RO R0 y3324] By addingBy for ni ng
a polishi | ayer fromthe fhernosettin 0 r e I r oughl
spheri cal {B?%tpeoﬁélgﬁﬁggt %%IP%%#’I gcq‘fa\‘?l haséﬁegﬁ‘lé%;bgegct‘%%ﬁl t%lg?r:rge gs\rﬁlo 20 190 )?/)00
gm the dig@dd lankly the base material layer is significantly improved.

When the amount of the polyester polyol incorporated is less
than 5% by weight, the adhesiveness 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



of the polishing |ayer can be inproved. Accordingly, when the polishing pad
of the second invention is used, planarization characteristics can be kept
high for a long tine and the renoval rate stability can al so be inproved.
The polishing pad is also excellent in an ability to maintain slurry
because of its interconnected cell structure. The term "roughly spherical"”
refers to sphere-shaped and oval sphere-shaped. Oval sphere-shaped cells
are those having a ratio of a major axis L/mnor axis S(L/S) of 5 or |ess,
preferably 3 or less, nore preferably 1.5 or |ess. [0025] When t he
average c i,a I I apge, of RO gmaqHgoval rate
and durab%%ﬁng aa?gg?%%%%%gf%(%g]ﬁ%tthgné The gcﬁy%\%ehﬁygrggen-%omi ni ng :
conpound tdrateriisadnittericannkok eflaralilsgha Wieng hravesenti ¢l lpdi gneeathane f oam
contains 1 to 20% by wei ght of a | ow nol ecul ar-wei ght, pol yol ing 3to 8

f unct i onalofgE8us 3:9%&”&/ Fpdr yFogmly gegrlapng g8 ‘ﬂﬂ‘%@-ﬁ’g [or a

| ow nol ec@@rm%ggggn@%y%{%g&mg R8a@ 18y& functional groups and an am ne
val ue of 400 to 1870 ng KOH g. By using the | ow nol ecul ar-wei ght pol yol

and/ or t hd0@&Inol ecul ar - wei ght polyamine in the specified anount, cell
filnms are easily, brpoken and interconnected cells ar I | ormed, and the
renoval rate stiﬁ?lﬁfﬁ% slrivr‘fa‘&t&\%ldfi §8c5%€aetet%écom%l ﬁef?ﬁ%%t%,oo]{]al o .

| ow ol ecl-anreet Ghin®Ql Yoll igRdnk oyadiplRei-asingi ghippolryarémeriare used,
pol yur et hane havi ng a devel oped crosslinked structure is forned thereby

i mpr ovi ng aset ¥l uHePsinggdate thandl §oNRREEtgONRPHIEGP IR DASe PR T ace of

the pad duri i_shi Q02 _ . B;hH@ tjonal

gr oups iscloénggngﬁléﬁgg,a%t%%élg%o}g%ﬁorﬁsend cgplregg?%?(gco plgﬁl;?/géré% Eanteﬂg?s not
suf fi ci ent3loy tdessd apedetibis onki ng gekbidressirgeigitubbilgbeitavisdy | e -when
t he nunber of functional groups is greater than ﬁgetgf crossgﬁ(gked

st ruct ur e 20E0pd| HAELRBAS §509RS FEFe PoPEF PhFt VE W EPRERE 1% made t oo
brittle apd.the polishing char LSt agdversahyngdfdeatsd. [0028]
When t he @c}i{r/gxf}%) %/%?S%Heﬂ?;s |e§§?‘%ﬁ§ﬁ %%?en%ﬁ%é—l/g or thré@arri ne value is

| ess t hancé@@ing KO¥lpasn skfefetctwwivh theroalngifsperaedonrefhdng er connect ed

cells cannot be sufficiently obtaiped. On the other hand h\/\/nen t he hydroxyl |
val ue i s GPERPSIT AN BRI RoRy §287 TR HR e VEFu8 i §'Yreater than 1870

mg KOH g, Jehe-bhepemsel L senHod ¥uhsbhanenf 0anbacpres cs01 rigésbidwt the
surface of a material to be polished is easily scratched. [0029]
Wien t he howthehecaipes el ghvhpbé Yotphmathdehickpert teereol yrt ™ pol yam ne

\?\‘lreiegﬁit mJI[ Eyg% fé‘%k!sé‘lsr?&' megzqutoajr‘fgrrlﬁ'%eghérnmoasett%ti%lg E%Met?l];né fo%n?O% by
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.
[0023]

[Second Invention]

The second invention relates toapolishing pad comprising.
a polishing layer arranged on a base material layer, wherein
the polishing layer comprises a thermosetting polyurethane foam
having roughly spherical interconnected cells having an average
cell diameter of 20 to 300 um, the polyurethane foam comprises
an isocyanate component and an active hydrogen-containing

compound as starting components, and the active

hydrogen-containing compound comprises 1 to 20% by weight of
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It is preferable that the | ow nol ecul ar-wei ght polyol is at |east one
menber sel ected fromthe group consisting of trinethylol propane, glycerin,
~diglycerin, 1,2,6-hexanetriol, triethanol am ne, pentaerythritol,

- tetranet hyl ol cycl ohexane, nethyl gl ycosi de, and al kyl ene oxi de adducts

t hereof, and the | ow nol ecul ar-wei ght polyanm ne is at | east one nenber
sel ected fromthe group consisting of ethylene diam ne, tolyl enedi am ne,
di phenyl net hane di am ne, and al kyl ene oxi de adducts thereof. [0031]

The active hydrogen-contai ni ng conpound preferably contains 30 to 85% by
wei ght of za18ighc Téd acid-ak1wB ghd1 sl vakihgvi ke 2 functibuattgenals groups
and a hydroxyl value of 20 to 150 ng KOH g. By using the

hi gh- ol e@@dap- Wedgpeyboratsle iof ¢AB §9e1e$?9 e &Pbvat angbpecii ve

i nt erconn e I he . s |y f “ﬁ%ﬂﬁﬂi I ﬁhﬁf teristics
of the poﬁ%&hﬁﬁgg%%éggqg? F%ﬁﬂ?ﬁ&f&%gggﬁT&%d&b% n tcggéecon I nvention
t he i socyandt encanpenendlushalf 4s0atoval €16 alg fKOH/Gor M ng t he t hernosetting
pol yuret hane foamis preferably carbodiim de-nodified MOT. By using the

| ow ol ecdPaF4hei ght pol yol and/ or the | ow nol ecul ar-wei ght pol yam ne in
conmbi nation wt i m gl £ i , e hesd MehEsS: iRgt ween t he
pol i shing | ayer%%ﬁﬁgg‘bi g%aggg%%%%%erf#g ;Ciﬁgn?l?ié%ant ly lll?l‘r%f‘tpr oved.

[ 0033] polyuféiehaecHoan havend ronghl gephet dtak ihbeacomstdwdddaglls

manuf acturing a polishing pad, conprising steps of preparing a,

cel | - di spBp¥&RY @F’e@ﬁ%ﬁ%g%Sﬁ}%és‘?%ql@r‘feéo%%osFﬂQO@alrubo&ihien‘?Wéa%ﬁditﬁ’i ed MDI
and an acheugydi PeRM & ARLRk-NE41) He0 FONRBESHdMNh ol o, 0wREoy Wei ght  of
a | ow nol ecul ar - wei ght pol yol havi ng to 8 functional groups and a

hydr oxyl palushiig 460 bd 18SCGenprdOihyenhiipris Used, nplaeal Haatienght

pol yam ne . having 3 t.o 8 functio . grQups. and an_anmn al f ,400 to
1870 ny KERFHRES %ﬁﬁﬁsﬁﬁﬂbgﬁﬂﬁﬁgﬁ%%g%3%56ﬁ38P83P“F8§%?ﬁéﬁéﬁhé’Flcoating a
base mat ephgd shayeniwtdad hes6 @l 1 sprIGedrHe ¢idlaraiagmmasibiaaroe curing
the cell-dispersed urethane conposition to forma thernosetting

pol yur et heneekloenh liayan BhiLAaGY r vughd intepme silegryi Reerevh e tidd cel | s
havi ng an, average cel |. di 0t W i Y. ~egul ating
the thi okhbee SRE e STt o1 y r Sl r ey S B e

Furt her, téeersecandphevrerthaped ehad esrdlo spheethetdabped. novafiact uri ng a
pol i shing pad, conprising steps of preparing a cell-dispersed urethane
conposi ti W%ﬁfﬁha@%cégiﬁﬁﬁ midsenBaviPe P MItigndtap BRIGN EX1S
hydrogen-cant ai iy sCQQF9§FQﬁFQﬁEEJTEEQ,épféké¥£%u9¥3“6kgféséﬁ nfdre

| ow- nol ecul ar-wei ght polyol having 3 to 8 functional groups and a hydroxyl
val ue of @OOfdmbi830 .5yokKQHEgs and/ or a | ow nol ecul ar-wei ght pol yam ne
having 3 to 8 functional groups and an am ne value of 400 to 1870 ng KOH g
as startih igﬂnponents bymechani cal foam ngnet hod, coating a rel ease sheet
with the cell-gjsperagds vk £1NaRR130APAREtd PHevideRakLBE Bhdasageat eri al

| ayer on the cell-dispersed urethane conposition, curing the cell-dispersed
ur et hane ebraibgic 300 phi | rekeepl npttchaenchidokpbs$itherwofrathidedrm wi th a
pressi ng to forma thernosetting pol yurethane foam | ayer havi ng
roughly sgﬁgﬁﬁcal i nterconnected cells having an average cell dianeter of

20 to 300 ism TaRGJEhRASIdIbJehe cbateasensbegbotidienat he atrajaraaet ti ng
pol yur et hane foam |l ayer. [0035] [Third I nventi on]

for forming the thermosetting polyurethane foam contains 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. By using
the low-molecular~weight bolyol and/or the

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

)



On one hand, the third invention relates to a nmethod for manufacturing a
pol i shing pad, conprising steps of preparing a cell-dispersed urethane
conposition by mechani cal foam ng nethod, coating a rel ease sheet with the
cel | -di spersed urethane conposition, |lamnating a base material |ayer on
the cel | -di spersed urethane conposition, curing the cell-dispersed urethane
conposition while keeping the thickness thereof uniformwth a pressing
means to form a pol yurethane foam | ayer havi ng roughly spherical
interconnected cells, and releasing the rel ease sheet in the | ower-surface
si de of ”ﬂl‘?r?sl )QEEeEQ@:[‘f% foamda%en. 1hP038dnnected cB3169€864 i had 1gbove, a
pol yur et hane toam | ayer (polishing |ayer) having roughly spherical (

spher e- shajeatheandand athes plesosad hapee )stiatidricynheciraer aowid.s Begruse f or ned

extrenely easily by dispersi a s such as, ai.r as fine_cells in the
startingyﬁﬁFbFWéFl%Vn%tﬁ@ﬁ%ﬁﬁ%?ﬁ?gi88ﬁyﬂﬁ_wﬁ&§hﬁjp ﬁ¥8ﬁua? g a nechani cal
frothing maghedibcha PLEDAIR R08ohhi e S s8dd|rEi AR L6EAROSEIRN and then

curing the cell dispersed urethane conposition. In the nechanical foam ng
met hod of a Hevelesehtcriopséhtnked staugasrsuich fasmad rtherepysHapBEH-OM t hout

bei ng dissolved in the starti material, a h her e i ant age

t hat geneFﬁF#S%rSFSﬁ%%ﬁ%%??%n%g%gPdgﬁ AHS Sﬁgaﬁéﬁﬁﬁ%n@%35P§£??%rq§ step of
uni form y vheghat bagiddhedhistkmagss of the pol yurethane foam|ayer, can be
suppressed and thickness accuracy and specific gravity can be easily
control | ed00kdladdition, the nechanical foam ng nethod does not necessitate
use of a foamn gent e 0 I u only
excellent in cog?gggﬂfigﬁﬁgeﬁﬁgﬁgﬁg%:gﬂ%ybﬁfggﬁgﬁﬁfggﬁiéﬁ%gl§Vﬁg&koint.
[0037)  crossIhakeal streithare ofoant ayerhdres irsomghl yuspherdrddly cel | s and
is thus excellent in durability. AccordLn%I , When a materjal .to be

pol i shed i9¢vEéPP8Athus FRkaNEoF¢ShHiIdTeSFad hgi}?%f]t%@nftoawlr §eftient he
removal r%i%n%\%@rldft%ﬂcﬁ:i'o hOMedsliR038ater than slhend@R4E ACiddNg met hod
of the third invention Is chardacterized in that the | ower-surface materi al

i s used astaurelheasd# higptrathiahe itsheo depelopadfthed the pelviréthansed as a
base material |ayer, and the release sheet, in the | ower-surface side of the
resul ti ng iSoMgar et AAMF M eFﬁFsp? }%hﬁﬁﬁiéﬂﬁfaﬁg§r+%§}ﬁft?ﬁﬁ when a

pol yur et hgpef-ai, | ay&icdesi.formed by the mechanical foaning method as
descri bed above, a fluctuation of cells is lower in the | ower-surface side
than in tHe&0@Bper-surface side of the polyurethane foam |l ayer. As described
above, the | ower-surfac ide of the forne et f l.ayer is used
as a polishing @i’ﬁ? é%’& g%%ﬁo}%levsg 7 shi %Sssuﬁ)%ﬁclgoﬁargggé%\%ea&f uct uati on
of cells, spharepy fdinkhesss g0V u0g nd&omVvah ¢feetsbabimpitonigg0039]

In the polishing pad of the third invention, it is preferable that when 3
lines by Weirshtise pblinrenceanectednseblercdraadi Pededifhcisndhickness

di rection jnt arter i.gna i j i and a
Third 11 ngolRtpfda oS %ﬁh%? st t%é‘a%%% Iﬁgﬁﬁ%ﬁgﬁﬁg ‘élé:g%%*iéhﬂeékgase

mat eri al layar 183hewc b/ di ammather adisé ridlutd as grextiamirhesl 1870 mg

di ameter/ m ni mum cell dianeter) in the first e is the smallest and the

| |
cel | di an&P8/ ditderihnfressttang ﬁé’lﬁ’HF?Hh?l?—%éo?%g?ﬁBm?aFaefsltg.l.dt is, the
cel | di angt@r sﬂfﬁiéé Ryt L o 1 itherpoby WoatiRang foamskiayesciscdierf.er ably

increased 1n the direction of fromthe polishing surface to the base
mat eri al |[@peR] The cell diameter distribution in the first lineis

preferably 3.5 or |less. VWien the cell di ter distribution in the first
line is 3.5 or Ty the §8VFW8'8ﬁ?f?¥ﬁﬁ§Vé§H$§F&y§Pa%??i%%Fi s obtai ned. From

the vi ewpqiht 81 e 801 4 SHtAGHRY 98@%&1{1% arResaner egeomiyeustdf henaver age
cell dianeters inthe first to third lines is preferably
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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35 to 300 ism [0040] [Fourth Invention] Further, the fourth
invention relates to a nethod for manufacturing a polishing pad, conprising
steps of preparing a cell-dispersed urethane conposition by nechani cal
foam ng net hod, coating a sheet A having a nitrogen gas perneability rate
of 1x10-7 [cnB/cnRscnHg] or less wth the cell-dispersed urethane
conposition, lamnating a sheet B having a nitrogen gas perneability rate
of 1x10-7 [cnB/cnRscnHg] or |less on the coated cell-di spersed urethane
conposition, and curing the cell-dispersed urethane conposition while
keepi ng tQ@ih@tﬁ%ﬁﬂ@ﬁﬁrdﬂlﬂi’a@%ljdééfﬂ{,ﬁti%lbc@rm,eisiZDQ—HEﬁQISeﬁﬁcﬂQr m a

t hernosetting pol yurethane foamlayer with interconnected cells. [0041]
As descri bedetbavelaminfasprsutdeagtiitals Hebprradw led FYRECRBIE /i n the

starting [ t he hani f Mals) t repa

cell -di spglr% tscgﬁigi%? Saln%’cggn%og%fgénrfe g)%r&n dtg h%g(g%?fg&-ihgﬁgf géd'l;uﬁcr1 2Cthr$ane
conposi ti 0BwkGo Catelh r -Weditbyodl padiyier 5 hantedmaonk ayeibepod isdtiary | ayer)
havi ng interconnected cells having a spherical, shape (including an oval
shape) wi £KOR thegr apgtnsdsitingicdturlena it nfecHhi e ¢3HinN%g met hod of

the fourth. ' Ntk 0N 1S4 4 [ I {4out bei ng
di ssol vedaﬁgﬁfgﬁg}ietem}ﬂit%%nga%g%%% %@x’% %239,[1 ﬁﬁ%a(%)f]ledrez aiggﬁggga vafrlﬁ&zi;’e t hat

generati ofpooeglhew cell s (post expansi on phenonenon), after a step of

uniformy regulating the thickness of the polyurethane foam|ayer, can be
suppressed and i dteds NEAEQIRUNF DG FP’&‘F’BP%& ?'Val%d??b&éfyeasi ly

control | edont s addioti OBsstihe BghaN £al ni SaMNGAREhAddg8E dlyJiecessitate

use of a foam ng agent such as a solvent or Freon and is thus not only
excel | enthanimpt sobditfuwmictd opréf eratp®e andom hndeexy ¥ oredwet af 24 éwpoi nt .

[ 0042] I emapuf acgt ur.i.n t hodof t he fourt.h. invention heets A and
B each ha%?%&ga[gc?#}t]gr'pg ﬁugfé?gptet}%ggggl?‘? e?‘gﬁér SRR §[°c]h%fllé: scnBg] or
less are %@é&i@t&ﬂambﬁ@t,eagﬁeeﬁm,in_%@rtcbahe@@@@_o@gag@k@rﬁb@fsﬁamg cells in
the cell-di spersed urethane conposition to forminterconnected cells, the

gas in thecinerd and the saghavel qadt digvastiorisha ce oFFdSiRI s hdng lgveFent ed from
bei ng di scharged into the external environnment. The thickness of the

cel |l -di sp%lfesel purroé’teﬁéne conposition can thereby be prevented from changi ng
during theo@gi ng step, and the surface accuracy of the pol yurethane foam

| ayer after curi nig: can be nmade hi gh. [0043] In the manufacturing

nmet hod of the fHUERA FeRANT ilGTSNLRRD ¢ UFIh ¢ SOBRESRpFPERANSRT [t8ast first

curing an e ing, ; f > UL 4.0 i erature
o 50t o Bhe T e L B B SR e ng 1 s
at a curiiyg gremeendiyr eaobodliticls8@Cdidied MOLL NPByt iuwengf tBO m nutes or

nore. By conducting curing in nmultiple steps, fine d Ei hly ,uni form
interconnjé?f’f“ért?l@é’lu_&érﬁ‘é{ﬁ}%ét ff&ﬁ% a\ﬂﬁéﬁrcgﬁf*n OVEm%E _ g]fe' e|l|‘=?p"5ne st age,
the cell dianehel 18 SaM{MadiRe G288 %a MKk line cdukaRL ki £y 1i1,t haepol i shing
pad tends t0 be decreased. Wen the curing is conducted outside of 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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~conditions descri bed above, fine and highly uniforminterconnected cells
cannot be fornmed, and the renoval rate stability tends to be deteriorated.
[ 00441 In the fourth invention, the sheets A and B are preferably
pol yet hyl ene terephthal ate sheets. Particularly, PET is a preferable

mat eri al because of its |ow nitrogen gas perneability rate. [0045]

The polishing | ayer of the polishing pad of the fourth invention is
excellent in durability because of its spherical fine cells. Accordingly,
when a material to be polished is polished with the polishing pad, the

renoval rat.& %tgal%' l:%:tél f@ét%%giegroﬁgﬁﬁd an amine-,rr\ﬁalfﬂe_r oF §@0 fLQ!”t h
pre;ent i nventi‘on al'so re ate to nmet hod for manufacturing a sem conductor
devi ce, WhisctD mPKDPH / $&8 saast £pg obmpohests hymehkasiecd hfeaningngmdonduct or

wafer with the polishin ad descri bed_ abaqve. | EF _DESCR| PTI OF DRAW NGS
100471 | coat e bRep g A Aot 6 ML st EPoh ThRT T HE" Bl ¢ of &
convent| O'@ng%%li('tighng:u‘}ﬁﬂﬁrtﬁ{éjéek'i;-e&lié&r% P dHd@mpositionfid. 2 is a
phot oni cr ogr aph SEM phot ograph) of the polishing pad in Exanple 1 of the
third prestnm iantbatinosetting poliiugetBang £oayhctaifrc heyLaphr ¢\ SEMY

DROLoG" aP1) oL 18 BOLaNNg p2d L PR el e XA & Blakdd M 1
| of 20 to 300 pm, and uniformly regulating the thickness of the

thermosetting polyurethane foam layer.
[0034] |

Further, the second invention relates to a method for
manufacturing a polishing pad, comprising steps of preparing
a cell-dispersed urethane composition comprising
carbodiimide-modified MDI and an active hydrogen-containing
compound containing 1 to 20% by weight of a low-molecular-weight
polyol having 3 to 8 functional groups and a hydroxyl value of
400 to 1830 mg KOH/g and/or a low-molecular-weight polyamine
having 3 to 8 functional groups and an amine value of 400 to
1870 mg KOH/g as starting components bymechanical foamingmethod,
coating a release sheet with the cell-dispersed urethane
composition, laminating a base material layer on the
cell-dispersed urethane composition, curing the cell-dispersed
urethane compositionwhile 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 um, and releasing the release
sheet under the thermosetting polyurethane foam layer.
[0035]
[Third Invention]

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

manufacturing a polishing pad, comprising steps of preparing

12



1: Polishing pad 2: Polishing platen 3: Abrasive liquid (slurry) 4:
Pol i shed material (sem conductor wafer, |lens, and gl ass substrate) 5:
Supporting stand (polishing head) 6, 7: Rotating shaft BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON [ 0049] The polishing pad of the first and
second present invention conprise a base material |ayer and a polishing

| ayer nmade of a thernosetting pol yurethane foam (hereinafter referred to as
pol yur et hane foan) having roughly spherical interconnected cells having an
average cell dianmeter of 20 to 300 Ism [0050] The pol yur et hane

resin is @ peefiesabbermderi@tnbae Eompdba: 1die HOheshangch ByRdartiegause it is
excellent in abrasion resistance, a polyurethane pol yner having desired
physi cal petpedt icoating abee lemsiel shasital Hethe gedhakbsPRE Jakureiliangt eri al
conpositiaon, and roughly .spherical,fine cell.s.c S| formed by a
nechanicaFOPBEﬁ%ﬁb?%%tE%HﬂfﬁﬁgﬁuaiR%S%Iﬁggﬁgﬁﬁcggy??o ﬁi%%ynethod). [ 0051]
Thepol yur gbhangt §5é RERF & S8 ABLBHSY A RIS CONMRINEte 88U adli Sedr seel

hydr ogen- cont ai ni ng conpound (hi gh-nol ecul ar -wei ght pol yol )

| ow ol ecUFaFbaRe GRIPPBY i Wible keprnd Bhe Wel grre ot §Rimafe i@ Ehai n

ext ender %Egh)a p&ggégiglneans to form a polyurethane foam layer having
roughly spherical interconnected cells, and releasing the
release sheet in the lower-surface side of the polyurethane foam
layer.
[0036]

As described above, a polyurethane foam layer (polishing
layer) having roughly spherical (sphere-shaped and oval
sphere-shaped) interconnected cells can be formed extremely
easilybydispersingagas suchasairas finecellsinthestarting
material by a mechanical foaming method (including a mechanical
frothingmethod) toprepareacell dispersedurethane composition
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 uniformly
regulating the thickness of the polyurethane foam layer, can
be suppressed and thickness accuracy and specific gravity can
be easily controlled. In addition, the mechanical foaming
method does not necessitate use of a foaming agent such as a
solvent or Freon and is thus not only excellent in costs but
also preferable from an environmental viewpoint.

[0037]
The polyurethane foam layer has roughly spherical cells

and is thus excellent in durability. Accordingly, when a
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As the isocyanate conponent, a conmpound known in the field of polyurethane
can be used without particular [imtation. The i socyanat e conponent

i ncl udes, for exanple, aromatic diisocyanates such as 2, 4-tol uene

di i socyanate, 2,6-toluene diisocyanate, 2,2'-diphenyl nethane diisocyanate,
2, 4" -di phenyl nethane diisocyanate, 4,4'-diphenyl nmethane diisocyanate,
polymeric MDI, carbodiimde-nodified MO (for exanple, MIIlionate ML nade
by Ni ppon Pol yurethane Industry Co., Ltd.), 1,5-naphthal ene diisocyanate,
p- phenyl ene diisocyanate, m phenyl ene diisocyanate, p-xylylene diisocyanate
and m xyl yl ene. .di,i SO t. | | t L N y hy ene

dii socyané%agc,eriaigf %}%?ﬁ]nogtl%ﬁe% lglﬂ%lﬁghgﬁ WYY 2RRE ESh SHE E.‘)aﬁsha?\;l%

hexamet hylenredidagocyasa} eansl dhdveiamat bysesedi ityodpanapeovedhd
cycl oal i phatic diisocyanates such as 1, 4-cycl ohexane diisocyanate,

4, 4" -di cycl®¥Sdyl net hane diisocyanate,

i sophor onedii so eandnarhor LIiSQEY; t&.1 ~&h ; jused al one or
as a mxture of %%(’%Dnﬁ%r mrézﬁﬁlg?glgggb?ogg??{@ izl %gefﬁzlcimsaocyanate
conponent ,characsephssd hire thatuskee lotweonbyrfaee aldderidesior wsed @ issocyanat e
conmpounds but al so multifunctional (tri %uncti gnal fr. rmr%) %)olglisséocyanat es.
As the nultale@se el "ot AR APReEoRPbERTR Me5SELF T 48 BFCA T 0ty anat e
adduct conpaunds alR,LONEEY ¢hal Jon aval dadde: asHeessmaulsul teBaysiide and

Dur anat eTM (Asahi Chem cal Industry Co . , Ltd.). [0054] Anong t he

i socyanat e fc thporemntls idespel pece droee foamohaitg e 1di Fekrasadat e5t 3ifdh as

4, 4" -di phenyl ape diisocyanate are preferah e rticularly
car bodi i m%}é‘.ﬂg%gf‘?e‘&h%@ i%oaﬁﬁéﬁégﬁﬁ?ﬁ%%%dl.a %Ogé] Q%Iﬁ%gew e

hi gh- nol egldabnwehdor@hyohe titoC @ERRISYE ikBaWbIWe, & T ukitekdiof of
pol yur et hane can be used wi thout particular [imtation. The

hi gh- ol ecglas-igeiapar Fotjelovert sl ce Hideskiapl et hpBPRRI 1T 179%) ol s
ted p L.yt et h l
[epr esent el Y gPUnd ELIRELIML EDeahNEL oLy oal andbpolaebiylena vo

pol yest er s represen u ene adil pate, polyester
pol ycar bonate rpeliyehse exaapifi fiedobyed pat i oat prradiicdrs Lafe pdbyestcer gl ycol s
such as pol ycaprol act one. pol yol and pol ycapral act one mﬁ&h al kyl ene

car bonat e,25pd| Bkt L nsoFYE AR BN hBP I SI UL AL AP M85t i 1Y %t hyl ene
car bonat e : 88 Uk Ekvcae'dﬁ%t, *@4&%@9‘ £ AN L ERG IR nk 8 MRSV NG Heeact i on

m xture w an organi c di carboxylic acid, polycarbonate polyols obtained
by ester exebangeyteacti onofapol yhydroxyl conmpound with aryl carbonate, and
pol yrer pol(%ol s such as pol yether polyol in which polymer particles are

di spersed.[ Héde may be used singly or as am xture of two or nore thereof.

[ 0056] - '@ntﬁ?eféal%lsﬂi@l&eﬁhhoaf endligh-mpliaeuheionei ghtispol yol havi ng
2 to 4 functional groups and a hydroxyl value of 20 to 100 KOH g shoul d
be used i prafeanblathet W3@ntH1EBE6 by whdichtithe prakey sdhaphd Y the

active hydrogen-containi,n anpound. ,The hydraxyl value Ihe
. X o)

hi gh- mol ecd -V\?v‘é?ghjfngi}?%cﬁ%ﬁc H5PEf %%ra%?tyy%%lo 6é gy F(%—V g, and the

amount of dche Rbgbamplreestaring ghte@siy alinknend pothal edl liseptefrably 35 to

80% by wei ght.” [ 0057] )
direction of from the polishing surface to the base material
layer, the cell diameter distribution (maximum cell _
diameter/minimumcell diameter) inthe first lineisthesmallest
andthe celldiameterdistributioninthethirdlineisthelargest.
That is, the cell diameter distribution of the polyurethane foam
layer is preferably increased in the direction of from the
polishing surface to the basematerial layer. Thecell diameter

distribution in the first line is preferably 3.5 or less. When

the cell diameter distribution in the first line is 3.5 or less,

14



Anmong the high-nol ecul ar-wei ght pol yol s descri bed above, it is preferable
to use a polyner polyol in which particles of at | east one polyner selected
fromthe group consisting of polystyrene, polyacrylonitrile and a
styrene-acrylonitrile copolynmer are dispersed. The anount of the pol yner

pol yol incorporated is preferably 20 to 100% by wei ght, nore preferably
50 to 100% by wei ght based on the whol e of the high-nolecul ar-wei ght

pol yol. The content of the polyner particles in the polyner polyol is
preferably 1 to 20% by wei ght, nore preferably 1 to 10% by wei ght. [0058]
Among t he Jhirghz ioh ecilivatei-ght pebyol stflesciopkadnabovesron Rakyester pol yol
is preferably used. The anpunt of the polyester polyol |ncorporated i's

pr ef er abl yléwpolﬁﬁ%ﬁ)woﬂ@sgthng Imoee-‘pfrm%r a’:@lley ayerege 5084 WY Afeitdiet based on

the whole of the active Nn-co a|n|n 0 In the
second in@gﬁf?%ﬁCEQE gﬁ}ﬁﬁ Sﬁt h5 qggﬁggfng éE%gegfbﬁghctlonal

gr oups ang5at8ygé@ﬁ%$ value of 20 to 150 ny KCH/g is preferably used. The
hydroxyl value Is re preferably 50 to 120 ng KOH g. When t he hydroxyl
val ue is 18840t han 20 ng KOH g, the amount of a hard segnment in the

pol yur et h duc that durability tends to be reduced, while when
t he hydroig g?ug'w%ldf@'ter than 150 ng KOH g, the degree of crosslinking

of the pol yur ethanedrgamnbegsiesh Sﬂqx!‘urgﬁdrh&talbbesp‘oéymmm@rde fbgam t ends
to be brittle. The high-nol ecul ar-wei ght poly is used_in an amount of
pr ef er abl Wag@f@ﬁl%%%ﬁ pel ypiringmes pP@F@Fh%’r%B $6ePS BHBIRPAETGht, based

on e ihgl el _415 Akl 6, BYL A0 05 AN Al gy cAEBAUALea] 00Rknko pr oduce

t he polyure ayer aV|ng a nterconnected cell structure in the
third i nvesthed, dbaﬂﬂmgnarsmmﬁguﬁ hiasipged exidbtogensgds pemdngrditliidyl arly a
pol ymer pol yol in which polyner particles conprising acrylonltrlle and/or a

styr ene- agabe orfi LxilPe EeBuiciercidl @tspers it Gty theefet hifippers

urethane composition, laminating a sheet B having a nitrogen
gas permeability rate of 1x1077 [cm’/cm®s-cmHg] or less on the
coated cell-dispersed urethane composition, and curing the

cell-dispersedurethane compositionwhile keeping the thickness
thereof uniform with a pressing means to form a thermosetting
polyurethane foam layer with interconnected cells.

[0041]

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

of the polyurethane foam layer, can be suppressed and thickness
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used. Thi spol ynerpolyol is containedi nan anount of preferably 20 to 100% by
- weight, nore preferably 30 to 60% by wei ght in the whol e pol yner pol yol
used. The hi gh-nol ecul ar-wei ght pol yol (including the polyner polyol) is.
contained in an anmount of 60 to 85% by weight, nore preferably 70 to 80% by
wei ght in the active hydrogen-containi ng conmpound. By using the

hi gh- nol ecul ar - wei ght pol yol in the specified anmount, cell filns are easily
broken to easily forman interconnected cell structure. [0061] Anong
t he hi gh-nol ecul ar-wei ght pol yol's, a hi gh-nol ecul ar - wei ght pol yol having a

hydroxyl val ue of refe Yo Ul rolheqhydroxyl val ue
is nore praeCfC& szﬁy %%Q ggéggffg @&J &ﬁgngtghégg oxy ro Pue i snl ess than
20 ng Kmﬁdﬂﬂ%@muetm@&ha&lmfsagmn@tmauhotdhdopslrymtreltelaaﬂeltstas educed so
t hat durablllty tends to be reduced, while_when the dro%és g,ﬁlue IS

p

h
greater tHee oanﬁowqg a0eRE BEGR S 6f SBHERET IHkFREODIRR

Yr et hane
f oam beco afh S 6 Anmong
t he hi gh- % ec%lla)r %\%8%3 g ‘t' yo(f)&ggdite?g% gggoggﬁ%égatﬂl% gf[rggogiécul ar - wei ght

pol yol havemgrbm@néa&umméWMtgr oups and a hydroxyl value of 20 to 100 ngy
KOH g is preferably used in the fourth invention. The hydroxyl value is
more prefeb®3) 25 to 60 ng KOH g. By using the high-nol ecul ar - wei ght

pol yol , objectiveg Hh%&f?a&ﬁ%@%ﬁ&@ﬁlg%‘chéd%@&h@%oﬁt&hlmvfaﬁtﬂsﬂ spBgtd he
mschanl cal characteristics of thé polishing |ayer are inproved. V\hen t he

nunber of A wnet Boswdh geeotips & nifrogenoges gelreledégllataycfat@r 0§sh¥iiki ng of the
thernosetting pol yuret hane foam becones so hi %f) t ha P@ foam eCcomes t oo
d°

brittle anEPn’t KEMsRirEgd of lesgnaf &rialinasehe" pol ik Sead y 2erat ched.

Wen the hydioxpeavableot sel@sscdinan i20thg KOH €41 dgwr sabupethéna hard
segment in the pol yurethane is reduced so that durability tends to be

reduced, vdrnrrlI:@S\Mtenntm fopa éxperv@mwﬁ® grede erthengas1bo thg krfg, the

degree of sslin t P g@&q% Fpambegomes so
hi gh that ? gfoaa][lg é‘%g%gg %n%‘rl{%}rﬁé& aq{a/gj;%%ce of a materi aI to be
pol i shed g RAsirgydsaitat Eﬂi@dxt[eﬁﬁéB]env:Lronmep@tle )’l‘ll’ﬁertkpm:ikylelssmsf thso
preferably used, and particularly a in which

particl es erdiisPagSas ryremang r:@maﬁa}%w% %%Eﬁéeﬁ%ﬁﬂ &hf ?#% copol ymer

are di sper ly ug,géj ly ol r t ScL£aptak in an
anount of %?oe %ﬁaﬁﬁii %QlXEOOAEyR?\g?g%gpynn%?%Rglr%f eIF ably 30 tg@%O% by

wei ght in dmehmmbymﬁeﬂﬂmd]fgbmrmdmjIaéltewecmgmngp@hy&@% maskedhi@lno64]
These specific _high-nol ecul ar-wei ght pol yols are contained in an anmount of
60 to 85% HYP4Awdi ght, nore preferably 70 to 80% by weight in the active

hydr ogen- cont ai Ri\ng, & QERAYAL: u BYndISicR8obineE 8REGdire nhighermiRg Ut - wei ght
polyol in the specified amount, cell filnms are easily broken and objective

i nt er connentrEchacet s c@n@reassla;t ﬂ@aﬁédflI{SO?OGS{lng and Swmﬁéf‘flﬁger age

nol ecul ar wei %ht of the hi %ESm)I ecul ar - wei gg § rd S ng@ tol,gul arly
linmited, WY TEepFLFer HNP568 b BEOG I Er bt WSSI i *’ne el astic
characterigld eSc@fiddeimesstts RY POl ikeRanend \M@séh@n@wﬁi&mqamrage

nol ecul ar weight is less than 1500, the pol yurethane obt ai nedt her ef rondoes
not have saff fa ciehtgetemgdmture of 60 to 80°C for a curing time of 30

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

stability tends to be deteriorated.
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characteristics, thus easily becomng a brittle polyner. Accordingly, a
foam | ayer nade of this polyurethane is rigid to easily cause scratch of

t he polished surface of an object to be polished. On the other hand, when
- the nunber-average nol ecul ar wei ght is higher than 6000, pol yurethane
obt ai ned therefrom becones too soft. Therefore, a foam|ayer nmade of this
pol yuret hane tends to be inferior in durability. [0066) Exanpl es of
t he | ow nol ecul ar-wei ght ool yol that can be used together with a

hi gh- nol ecul ar - wei ght pol yol descri bed above include: ethylene glycol,

1, 2-propylmwaagl ycol, 1,3-propylene glycol, 1,2-butanediol, 1,3-butanediol
1, 4- but anedi ol , 2, 3-but anedi 01, 1, 6- hexanedi ol , neopentyl glycol,

1, 4- cycIohexaneéhﬁﬁﬁh@@mﬂﬂﬁSnﬁemhy¢n&tseﬁ%Wﬁﬁﬁéﬁﬁaﬁ53@#%Pﬁ?ﬁén@bbecol,

trlethylene 1,4-bis drox th XY) ene | .ol pr opane,
gl ycerin, q % 1e%%eIferecIIh2°h aer yFﬁgl toII)eart éFP%%%IIIS/I 0 cchI exane,

met hyl gl @Q@se@‘ablém@bbwél b@&amste@if it 6F hot ro§aC 58S Permeability

2,2,6,6-tetraki s(hydroxynet hyl ) cycl ohexanol , di et hanol ani ne,
N—nethyldﬂ@ﬁﬁanolanlne triethanolam ne and the |like. Oher exanples that
can be u53gbgg?thermnththe hi gh- nol ecul ar - wei ght pol yol al so i ncl ude:

| ow- nol ecul ar -wei ght pol yam ne such as et hyl enedi am ne, tolyl enedi am ne,

di phenyl net hanetharmdid,shdnet hyl,ened f itad pelandihfeodd kef. tRel §ohsti o whi ch
al kyl ene oxi des such as ethyl ene oxi de and propyl ene_oxi de are added to the
Iom#nDIec&PX?an?ﬁﬁﬁsSéF?bIe%?JFbQ#ﬁﬁP%%hI%Fmﬁ§F§ﬁt°%d¢§hﬁ? RrHEr i bed
above myf?ﬁe Sefh & 09%@82«:1%%{'};3 Wh - g e 8f - ¥E Bé“p&ﬂs%fé'd dgscri bed
above. Sti er exanpl es t canbe used togetherwith the

hi gh- nol epulashmlmghm tipolppdl salisg pattl tte: reaceiorane esbsidhyass

nonoet hanogl am ne, 2-(2-am noet hyl am no) et hanol , nonopropanol am ne and t he
li ke. TheSBPFSWEXwl ecul ar- wei ght pol yols, hi gh-nol ecul ar - wei ght pol yani nes
etc. maybeoysed alone or as a mxture of two or nore thereof. [0067]

In the first and third inventions, anong these conpounds, a

| ow nol ecul ar - v@iegiftirplﬁl yglfwm@@sﬁvér dRy¢nvidme lofo z6date 1830 my KOH g

d/ I I f 400
1870 g KEPFICRFE BPOFERaHTy LR aC TRE Y ST e A T2 BOHEE (15t or bl y

700 to 1250step KEHH@Listthd hBeaBhRLad@ldie al SefiDEehdqicfcer abkyr400H 0 950 ny
KOH g. Wen the hydroxyl value is | ess than 400 ng KOH g or the am ne val ue
is | ess than pOOsRgRORRY, daaceiredtakIve nprovi ng formati on of

i nterconnected cells tends to be not sufficiently obtained. On the other
hand, when the hydroxyl value is greater than 1830 ng KOH/ g or the am ne
val ue i s BREBE DEIARPTIBONOORYDKANHYGS a waf er tends to be easily scratched
on the surface. Particularly, diethylene glycol, triethylene glycol or

1, 4- but anE¥bi! i s preferably used. [0068] To formthe pol yurethane
foam (the foamﬁl@;yeﬁ)lé‘aé"s'?ﬂxe?rﬁt' it QEEQQ?P%E% Gl i BT Hﬁé U Eamgdile
| ow- nol ecul ar -wei"ght pol yol , | ow- nol ecul ar - wei ght' pol yam ne and the

al cohol anmf mecapmeuombaahqnblmsmh@ tappataamumed)flnpﬂyi’ep@biq/h@g 0 15 wmt %
nore preferabl 10 % in the active dr pgen tain conmpound. By
Usi g the T o fifecal 6 AP BIOTBUTSRT 28 (P BRLEPF TRt A RS coll 11 1 me
are easi | yoPrakien Hadeasi k¥ahor anot Ny ¢eNRAChHedsert | igddietdi.e and
further the nmechanical characteristics of the pol yurethane foam are

i nproved. [0069p.- 3 is a photérel sergmedh (PEMt Phatograpk) mcddwary t hat

t oget her with .t.he h mol.ecul ar - mel t I I OMFHDI cul ar - wei ght
pol'yol - hab s 0 B Hhorronare it G amia s Inodr 5o 0B S Ro Lo 1830

ng KOH g st iom.l ow nol ecul ar - wei ght pol yam ne having 3 to 8 functi onal
groups and an am ne val ue of 400 to 1870 ng KOH/ g is used in an anount of 1
to 20% by wei ght based on the whole of the active hydrogen-containi ng

conpound.Dgggifyy%%ﬁtngS§Q§O£QMFnDIecular-meight pol yol and/or the
[0048]
1: Polishing pad
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| ow nol ecul ar-wei ght pol yam ne added is preferably 5 to 15% by wei ght.

[ 0070] The | ow nol ecul ar - wei ght pol yol havi ng the nunber of
functional groups and the above hydroxyl val ue includes, for exanple,
trimet hyl ol propane, glycerin, diglycerin, 1,2,6-hexanetriol,

tri ethanol am ne, pentaerythritol,

t et ranet hyl ol cycl ohexane, net hyl gl ucosi de, andal kyl eneoxi de (EQ, PO etc.)
adduct s thereof. These nay be used alone or as a mi xture of two or nore
thereof. Particularly, trinmethylol propane is preferably used. [0071]

The | ow ,ec%g%émggtﬁl&%lnyam ne having the above nunber of functional

* groups and ‘t he above ne val ue includes, for exanple, ethylene diam ne,
tol yl ene di:anhneasiivehkenylicet(sanediyam ne, andal kyl ene oxide (EO PO etc . )
adduct s thereof. These nay,gﬁ used,alqge or as .a niﬁéure of tgg.or nor e
thereof . Part PebiEheq MahFrEaladaeRl corALRA &3Ehr alt e 18D %eREPabl y used.
[ 0072] Ir1§dy%e%g§g)mhere a pol yurethane foamis produced by neans of a
prepol yner nethod, a chain extender is used in curing of a prepolyner. A
chai n ext éndeBupgoxiigr gdarind cpopbsmthdhaviasy at | east two active hydrogen
groups and. exanples of the active hydrogen group include: a hydroxyl group,
a prinaryebr%Eec%%%%FV“hﬁ§ﬁ%%group, a thiol group (SH and the Iike.
Concrete exanpl es of the chain extender include: polyam nes such as

4, 4" - met hyl enehi s(o-chl oroani |l i ne) (MOCA), 2, 6-di chl oro-p-phenyl enedi am ne,
4, 4' - et hyBESTe MPBE 2FQR (P ARRYIMNGaRUITT RBY, INVENTION ‘
3,5-his(gg#ﬂybﬁhio)-2,4-toluenedianine,

3, 5-hi s( ﬂl hi 0) - 2, 6-t ol uenedi am ne, 3, 5-di ethyltol uene-2, 4-di am ne,

3, 5-di et hyl t ol ueRep31 bsHibaG o FithenEl iy enesgtyedbraien: amvantenroat e,

pol ytetranmet hyl ene oxi de-di - p-am nobenzoat e, o

4, 4" - di aniosw3zise & base getgeiny| ByHeIchet Rghkshing layer made of

4, 4' -di am_ng; Lo i = = di h i hans,
44 - di amnerarle e RO R Rt s ¥l 0 as
1, 2- hi s( 2pamynepbeayé t fva))ethaaieg roughly spherical interconnected
4,4' -diam no-3, 3' -di ethyl-5. 5" -di met hyl di phenyl net hane

N, W di - sec=Bdpyhaning -afi avarsskefghefhapeter of 20 to 300 um.

3,3 -di et hyhz4q4' - di am nodi phenyl met hane, m xyl yl enedi ani ne,
N,N'-di-sec-bugyl-p-phenylenedianine, m phenyl enedi am ne and

p- xyl yl enedi ani fies pbbywnet remd wes- el phprp bt yaih L conponiant fonfriraing

o ol cCuL o U Al LA 02 CIPOENL T SO0 5HLEDAEL s, desor bed
I'n the firglkiandnéourd hhdNeRithans, pbhenay aiagechndsaxyd yafstec{10HvVav) of
the active hydrogen-containing conpound used 1is preferably in the range of
t he fol | owinogetorasican be easily obtained by changing its raw material

composition, 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 polyol,

low-molecular-weight polyamine and chain extender etc.).

{0052}

As the isocyanate component, a compound known in the field

of polyurethane can be used without particular limitation. The
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(350 - 80xfav - 120/fav) OHvav (350 - 80xfav + 120/fav) In the

- above formula, OHvVav and fav (average nunber of functional groups) are

" cal culated according to the followi ng equation: [equation 1] OHTicry =E(aix
cA Eci [equation 2] fav =E(bi x co !'Eel i=1 wherein n is the nunber of

pol yol conponents, ai is a hydroxyl value, bi is the nunber of functional
~groups, and ci is parts by weight of each pol yol conponent added.

- For exanple, if in the active hydrogen-containing conpound used, there are
- first to nth polyol conponents, then the hydroxyl value of the first polyol

. conponent depQtestal cohpéndniieiciebebynebt o8 mEilaQURSonattBe first pol yol
~ conmponent denotes bl, and the amobunt of the first polyol conponent added
. denot es cldiiseeyhpdtesysucialare 2ofi-théuand @blsatvaaaisondnb-tehedrs an, the

nunber of functional groups i.n.the.nth polyol. conponent denotes bn, and the
amount ofC%ﬁfoﬁyﬁnﬁ%?yd?ﬁgoﬁ%éwgﬁylaﬁﬁgga %nd%%%ﬂgﬁwgﬁghever, t he pol yner
pol yol hag polyaBheRd! thelihadicspebsodnbbe) el i/ -arighehys héthsnassumed t hat
regardl ess of its type, the nunber of functional groups therein is assuned

to be 3. [dd@refvanate, myemerdsoMPlr eEaBPRISBrGHIEOGHFLRE pYRPOISHer NEt hod,
t het d | nor.at i qof | .0gen- i_pi d i
the ggggg%@g@ggg%@gg@g@d{a@% LhEaRddy HY NG BEER" FOIAEAg C ORI, used T

i socyanat ect, er ntaat pdprepeiphreeaeasotiphsbeganaard,y lp-pheaglenebut it is
preferabl e that when an isocyanate-term nated prepolyner is synthesized,

t he hi gh- fBlEeGYaRatRi ghtPhssvyere; diigeerdpater APYLYA®E% anount of 80% by
wel gnt or JgRLEclMhmife %'mm%ﬁngﬁéﬂgeaifg&ﬁxﬂa@ cQupaLRd. and when the

i socyanat e-terni nated prepol r 1s cured,” the I'ow nol ecul ar-wei ght pol yol
and/ or thdilevepmhaicad aucheaghitipdlepantingsosyarsek ,plekedablimethian anount

of 80% by weight or nore,in the active dr ogen- cont ai.ning conpound. Use of
t he actizBeﬁ9g?EE¥ﬁﬁQ§ﬁ&%ﬁ?ﬁ%ﬁ?%&ﬁﬁﬂﬂﬂﬂél ﬁpﬁge?ﬁglaF$?¥ﬁéghebonponents

in the di Bfnéré?&lééﬁsgﬁv%ﬂi% B&@E@E?Qﬁ@téé wadihesviigwpeiBioRExdde physi cal
property stability and productivity of the resulting polyurethane. [0075]
A ratio béiheenyamisodydiatécyohpoeeyt naithane ddiisveyandEdgen- cont ai ni ng

o e TS SR SRS SRR3R B L2 ¢ car
and the |pkeuséd LIS Jr0 s@bhanDx ety WEthanef aafewehBréesi red polishing
[0053]

As the isocyanate component, it is possible to use not
only the above-described diisocyanate compounds but also
multifunctional (trifunctional or more) polyisoccyanates. 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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characteristics, a ratio of the nunber of isocyanate groups in an

i socyanate conponent relative to a total nunber of active hydrogen groups
(hydroxyl groups + ami no groups) in an active hydrogen-containi ng conpound
is preferably in the range of from0.80 to 1.20 and nore preferably in the
range of fromO0.99 to 1.15. Wen the nunber of isocyanate groups is outside
the af orenentioned range, there is a tendency that curing deficiency is
caused, required specific gravity and hardness are not obtained, and
polishing property is deteriorated. [0076] The i socyanat e-term nat ed

prepol yner,.i s freferab ,?_Pé}j vj a,mlggubarwelght . of ~about 800
to 10000 bte%eau@eeﬁdo%%i %)ésglg?(}g% erﬁ%r Egb{ﬁ%&% y,:L physi ck:)al propel;ti es etc.
When the priefalagien.i sTisolHighatoancolainarightteppéyal uircludes pifepol ymer is

mel ted by preheating_at a suitable tenperature priar .t use@OO??]
A pol yur et9i@® LeesPAL LT e PO YALE otF S&&ﬁﬁ?i%ﬁ%%ﬁ??ﬁﬂe e a
sol uti on 1RG0 o981 KAAMLHOIHIR/IEER! @PCS BCHH 1GR:eRTROGyHIN Ch pr ef erabl e

is a nelting met consideration being given to a cost, a working
envi r onnenteparéenhed| bR eolvknuf detaradiglata, ppdyyestdranelyestponatenabl ed by

means of either a prepol ynmer nethod.,or a one sho thod. [0078 The
t her noset tAHg 936l 9%?‘@&??&%@4 8§rﬁe:fscdcllﬁél %?%‘f‘ita“i O%OQW&Tyoers%eﬁggf C(:aélpsol i shi ng
layer is prpaucedpobyyvaapeshasticirl pbagsingnaesdigtaprackudbng witrechani cal
frothi ng net hod). [0679 Particul arly, a mechanical foam ng nethod
usi ng a sidlikydeaebaseebmairs,appares it drlivsazbeppet yaerdivode potrgirad| si | oxane
and polyether is preferahle. As .such t il -based t , SH 192
and L-534 y( ﬁﬁﬁﬁ?g%?l?r éldq%‘e oar%}%lorﬁov(\e/ Fl?lianglgqs)?ﬁrcone éggﬁ??dﬂ{l} B8443

( manuf act W@ thygCehdsedsi tiird dehcetion aterexemilinf bedoagawisui t abl e
conpound. [ 0080] ) Various additives may be m xed, such as a

st abi | i zerdicaebaayhyc anciin iRPdYFaFbonate uppi XAt oPS2pngeY ,eS% 11 er, an

antiStati%x%%%ﬂ&e%@gcgggﬁg%ag&ggﬁ%hroxylcompoundwitharylcarbonate,
and polymer polyols such as polyether polyol in which polymer

particles aredispersed. Thesemaybeusedsinglyorasamixture
of two or more thereof. |
{0056]

In the first invention, a high-molecular-weight polyol
having 2 to 4 functional groups and a hydroxyl value of 20 to
100 mg KOH/g should be used in an amount ofv30 to 85% by weight .
based on the whole of the active hydrogen—-containing compound.
The hydroxyl value of the high-molecular-weight polyol is
preferably 20 to 60 mg KOH/g, and the amount of the
high-molecular-weight polyol incorporated is preferably 35 to
80% by weight. | |
[0057]

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

copolymer are dispersed. The amount of the polymer polyol
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Description wll be given of an exanple of a nethod of producing a

pol yuret hane foam (a foam |l ayer) constituting a polishing | ayer below A
nmet hod of manufacturing such a. pol yur et hane foam has the foll ow ng
steps. [0082] (1) The first conponent wherein a silicon-based
surfactant is added to an isocyanate-term nat edprepol yner produced by an

i socyanate conponent with a hi gh-nol ecul ar-wei ght polyol or the like is
mechanically stirred in the presence of an unreactive gas, to disperse the
unreactive gas as fine cells thereby formng a cell dispersion. Then, the
second CO@QSE&&:&@&H%?kggee%lyéofw&w@%?%atgaw'mecmwmysuch as

| ow- nol ecul ar -wei ght polyols and | ow nol ecul ar - wei ght pol yam nes are added
to, and nbRetowi®l® kyheredghk Uaseeérsm drha ohiwhepafethecel | di spersed

uret hane conposition. If necessa a gatalys nd fill h as carbon
bl ack nayhbggéﬁﬂtﬁFq ﬁﬂ%?lgggoﬂai%%%poﬁgﬁt?x?%ﬁékﬂOEithe p%&¥§§gA
silicon-bgged: sikd agtaBlpd1ynrddssh Jo LB rbifesib TPNMANL0¢ boGRLiaiHRI, Ng an

i socyanat e conmponent (or an isocyanate-term natedprepol yner) and/or the
second compoaantetsrebdivnitngoatf® viey elrddden- cont ai ni ng conpounds, and the
conponentﬁa% whi ch the silicon-based surfactant is added is nechanically
stirred i o presence of an unreactive gas, to disperse the unreactive

gas as fine celdpddeiehygh-andidg la el gt peersileniesBrdbedtadbeveenai ni ng
conponent is added to, andm xed with, the cell dispersion to prepare a cel
di sper seda U@t ¥RETE T GOPpYSIt tonprefogly used. Ty amaynti ednthssed

surfactan oj.égeggeckeg?i)?ofl&nlcg.@égrgié@E_"L':S_E?{\eée!}%bﬁ- Sto | BY&R RNt aining an

i socyanat npone or "an 1socyanate rm nat éd prepol ynmer) “or the second
conponent meh traiafergbagt 1 ¥ & pdrope weiaytitabasad @orgheundsle aofd thee fir st
and second conponents are nechanically stirred in the presence of an

unr eact i V&laee Rysir@oepareRt 2 et thr W -gas as fine cells thereby
prepari ng gﬁll di spersed urethane conposition. [0085]

Al ternatively, the cell dispersed urethane conposition may be prepared by a
mechani cal fr otln hige restdond. ifventmewhani thih-modelsudgrnee hoot ipolyoket hod

wherein starting conponents are introduced into a m Xxi ch er, while an
unreactiv%?%ﬁﬂﬁ'%stﬂ?£é£”¥W%%P€FE,gﬁﬁﬁpﬁl%? x?%:%?%i? ﬁ?ggatﬂﬁgg}tgtirring
with a myef JUEdHRS 89 ek HpS ukBarl ehddhgRebsyDgvihee Uy edeki ve gas in

a fine-cell state in the starting m xture. The mechani cal frothing nethod
i s a preferafdmbio hodobb2duwekaH densihgndihe Redpexylvelhgnts 168 can be

Cherern. 1easare o e tpivat EReH T e Sondfl SRR HRBERIEIT, o

pol yur et hane easuhay ivha tr aughbyl spheafdneal tbive reeukedearhiie eaerhi nuously
formed. [ 0086] The unreactive gas used for formng fine bubbles is

pr ef er abl §hea by IEeHBl STa Iplee 1 s FRp3 e s pRAN 11 MK 490 §8R, I8&RFfeRT a carbon
01 U 15002 SUCHL SRR A 20 B0 00 e 985 700
preferable I n'respect of cost.

[ 0087] polyurethane foam tends to be brittle. The

high-molecular-weight polyol is used in an amount of preferably

30 to 85% by weight, more preferably 30 to 60% by weight, based

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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As a stirring device for dispersing an unreactive gas in a fine-cell state,
any known stirring deices can be used without particular limtation, and
speci fic exanples include a honbgeni zer, a dissolver, a tw n-screw

pl anetary m xer, a mechanical froth foam ng nachine etc. The shape of a
stirring blade of the stirring device is not particularly limted, and a
whi pper-type stirring blade is preferably used to formfine cells.. For
obtai ning the intended pol yurethane foam the nunber of revolutions of the
stirring blade is preferably 500 to 2000 rpm nore preferably 800 to 1500
rpm The Stirri tJ ] ' B ; dependi i nded
density. F68§8]rﬁhléégi%ﬁ%%}%gﬁgﬁéfga e ﬁ%%gﬁndifferéﬂ?mgé%%¢%%i§1 evices are
used for poepari®@p dycekligltspesst greferthéyf daman@Opr by essi givid ifor
stirring the first and the second conponents.to mx them respectively.
Stirring ithet KBORE &N &e p oty nBEede erﬁ?ﬁﬁ"?%i% 4%%ﬁ'ﬁ§l€ggls, and a
SLiTring deyiee ol198AREaLId ol AACKEELLS) s RNRIANAN! i UaemduAe he i Xi ng
step. Such a“stirring device is preferably a planetarym xer. The sane
stirring oévéeear@fbeowsedohn, tierd paritagasiey loftoft®phyi weiehtedn

di spersion_and ip the mxing steg.of nixi@g{t@p r specgﬁv%hgonponents, and
stirring CHRIREFHAS IITEOPEROPRT oW PR E st The'Ssti% rithg bl ade are

pr ef er abl y; ROMb BE &6 ACCRIIHRD QNGRS EAE Yo cilfAQ8Hmount, celllEitlhe first and
second inventions, the cell dispersed urethane conposition prepared by the
met hod descei basibpdvlien sppehredlvnfort Padatercernreftedy&ll and the cel |
di spersed %ret ane conposition is cured to forma pol yurethane foam | ayer
(pol i shi nG*FHYEYj directly on the base material |ayer. [0090] In the
third invegbkon, on one hand, the cell dispersed urethane conposition
prepared by the nethod descri bed above is applied onto a rel ease sheet, and
a base mat eri al Amengerthies hight ot e AT ™fd 98&| POd¥YShar Sed ur et hane
conpositign.. T t . o [ d 0§kt is cured
e 1t T e Ly R R e

pol yur et hane h@anoH/ayeér pperésdibing usayer ) Thd G0Qkpxyl value isTherease
material layer is not particularly limted, and. exanples incluyde a plastic
fil m suchPa8EayRky ZﬁdgyﬁﬁbﬁQI ,g'poWQ%?kﬁﬂeeHE?r WE 538? %ﬁdieﬁglyvinyl
chloride, ;8. NOMMRYRGH f ADERE 2RIBGAE 3F £1nROLXBShER RARMMMS fhakfthanea Nyl on
nonwoven Fagrlc and an acrylic nonwven fabric, a nonwoven fabric

i npr egnat éd weduradkesbnthaucinrabildippl seesietonoawedasetabvicle mpeagnat ed

wi t h pol yur et hane, olymer resin foams as ureth 0 and

pol yet hyi &RE B XyraLug"[’)Je‘%/‘? |J1-Skgr?%‘g?1h%§ﬁ8h£]§£ n}?u{{g‘g% %’ng%re u%%%%en%@i' sopr ene
rubber, apdphei oSy} bieViend 85 PurdiRAKE trbemeodWiiSs 8b high phasthe film such
as nyl on, polypropylene, polyethylene, polyester and polyvinyl chloride and

a pol yner fresi heddmrmasdehbadtpbeyur et hane foam and pol yet hyl ene foam are
preferabl¥ gg?. A doubl e-si ded tape, or a single-sided pressure-sensitive
adhesi ve t8§ a pressure-sensitive adhesive |ayer on one side is stuck to
a platen), may Aertsesle asghhfobesel amtrriical dayel s J@32ped above,The base
material | ayer preferably has hardness equal to or hi%her t han that of the

pol yur et hanl gloanlierudpaeret @hlc BR8P L TGIGHRNeS £ ooh FRETPBPRS TG Sad. The
thi ckness gfy 1N Bas61mph 814 ale bBYES (Y Mok i lngssrofaifip fase material

in the case o -si dedtape and a singl e-sidedpressure-sensitive
adhesi ve tapf)e Esutith ipaeht o ar Mheliydroxyl Yaltud $s proekaraieora®d vt o 1000

pm nore preferably 50 to 800 pmfromthe viewpoint of ,strength.and
f 1 exibili®2p.t9 6898 KRHAdt erFalSEBY %H%‘I{l%@r“éaéé‘%lgﬁé& Y& 4ot

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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particularly limted, and can include the sane resin and paper as in the
base material |ayer described above. The rel ease sheet is preferably a
sheet of |ess dinensional change upon heati ng.

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

|l ess. [00Q8aterial tWabELE ghed 95 chehMynGraltensheetwnn 1 hgsox flor
exanpl e, pol yet hyl ene terephthal ate, polépropylene and pol yet hyl ene. The

shget A nmaplbe &sdmd dhenddd nagOH avi fjcagmedstyv©f gyBprEd BRI si des of
a base materjal sheet risin abov, ] : The

t hi ckness *bf Jcﬁ%ém 35?%\8%5? Jt?1é%td%l?%fgn%gst%gfqapﬁéégggleiﬁt%g%ilsa °sheet in the
case of ardaubke; sitdad WBPR)ths hRatroRgltvE&llailsygténtdedhahut0d sagpr ef er abl y
0.025 to 0.3 mm nore preferably 0.05 to 0.2 mmfromthe vjewoint of

st r engt h, KPHégi bhe tdegnasd ofupppassivhing ehdhsetheaBretyind a gas

| ncl uded 'elgegﬁgﬁ%ugﬁa&a%%@@ 58Y8Lqn 903 kne foan dlEmlIealooA MRy be a

rel ease shee to release treatnent. e sheet A nmay be used as a
support | Byettué tahalithe e aasecabt er mptediel itanbefpehistpal yaretdidiye foam

| ayer (polishing |ayer). [0098] A nethod of applying the cell dispersed

ur et hane Scratched.

[0063]

Apolymer polyol is also preferablyused, 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 welght, 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 sufficientelastic
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conposition onto a base material |ayer, a release sheet, or sheet A cannake
use of coating nethods using, for exanple, roll coaters such as a gravure
coater, kiss-roll coater and conma coater, die coaters such as a sl ot
coater and fountain coater, and a squeeze coater, a curtain coater etc.,
and any nethods can be used insofar as a uniformcoating filmcan be forned
on a base nmaterial |ayer, a release sheet, or sheet A [00991 Post
curing by heating the pol yurethane foam forned by applying the cell

di spersed urethane conposition onto a base nmaterial |ayer, a rel ease sheet
or sheet Azandddaedsteas! i figid e SaAP8skbh iy Untid; tith cdpesymet. fl ow has an
ef fect of inproving the physical properties of the polyurethane foamand is
t hus ext r eetordingflyr abl EcarPdstyecumady dfs thasr petlvwnsathanef esablgidcat 40 to
70C for 10 m nutes to 24 hours,an onduct.e ref er abl t _normel. pressures
in order t& ftaé‘BﬁP’i GRUEHE ERLSE 8 %‘éef Ipsoil[sgfgofurgace %f?ﬂnt%ejep?toducti on

of the polpdingt hanesheam denewa eahal Visdrsd,PreRRt ERE Auled yuawei-Bgae
reaction, such as tertiary am ne-based catal ysts, nmay be used. The type and
amount of nHecdesl ysighkded ahedetbphi A4 rPPoRgEEBRAE | PPEBME] ow ti ne

for application. aont base nater.ial r- afte o} 1 Xidg the
respecti vg%cedfr?pgﬁgln %SOT%S_L%ﬂO Sort! %%%ES?%%’#JL}?%ZI%%%H%?% )r%rnne f oam
may be carghHied pelyui8tiakatidhdsy sbemewberet 1ol He esppLlive. conponents are
wei ghed, -introduced into a container, and nechanically stirred, or in a
cont i nuoust¥®&¢ducti on systenwherein the respective conponents and an

unreactive gas e, GAN! LRUDHS! 1) 681L0u 7. S1UL IO p0PYS £ AR dRGRAN call y

stirred, and the re ting cell dispersed urethan nposition is sent onto
a base matwddalobayeer twaiflorantd ghradilletulaf-8djht polyol desdhideniet hods for
manuf act uri ng a,gol i shi ngq}&ad according to the first t jrd inventions,

1

t
it is necéPSIPy 1PRLIIE he® U lGRFegsYEP t h Qp"(ﬂﬁﬂﬂyéfﬁﬁnQ?YB is uniformy

regul ated 1%f3L$&o§y9énMi®&1he_1p9Lxsu£§ﬁ£@{t¢1,f qan-sthALaedh on a base
material | ayer. nmet hod of uniformy regulating the thickness of the

pol yur et hdnd-botaneatdlides, 3thwtansdnol , 1 riltesdntegliod, meedrerhtafl buffing the

pol yurethane foamwi th an abrasive, .a nethod of slicing it with.a slicer, a
net hod of 9 ﬁ’@?gi’ [?gvx;_tcy\%ﬁf)ﬁeﬁalb?%%r%?qbangﬁagim%t}gi Ilh%tﬁ%n%%%ee&ltﬁl’buffi ng or
slicing thgcpRalYuhetfpne f,0ami c2hpokhsfiNebl,ayer not having a skin |ayer on

the surface of the pol yurethane foamis obtained, or in the case of
pressi ng, la4pbieshrnyddermathozyi) hgnacrki F1iampdhvéR1lPRePawef ace of the

P ted, BUERSTt ehpr e oS Tragul SR erET %o s not Lo be loner
than the glassmbtBnbdldy@ilddRixahe, @tO3) glucoside, sorbitol, mannitol,
| dulcitol, sucrose,

2,2,6,6-tetrakis (hydroxymethyl)cyclohexanol, diethanolamine,
N-methyldiethanolamine, triethanolamine and the like. Other
examplesthat canbeusedtogetherwiththehigh-molecular-weight
polyol also include: low-molecular-weight polyamine such as
ethylenediamine, tolylenediamine, diphenylmethanediamine,
diethylenetriamine and the like. Polyols to which alkylene
oxides such as ethylene oxide and propylene oxide are added to
the low-molecular-weight polyol or low-molecular-weight
polyamine described above may be used together with a

high-molecular-weight polyol described above. Still other

examplesthat canbeusedtogetherwiththehigh-molecular-weight
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On the other hand, the cell dispersed urethane conposition prepared by the
nmet hod descri bed above is applied onto a rel ease sheet, and a base materi al
| ayer is |lam nated on the cell dispersed urethane conposition. Thereafter,
the cell dispersed urethane conposition may be cured to form a pol yurethane
foam whil e the thickness thereof is made uniformw th a pressing neans. The
method is a particularly preferable nethod because the thickness of the
polishing |layer can be regulated extrenely uniformy [0104] A
pressi ng neans for pressing a sandwi ch sheet made of the rel ease sheet, the
cel | di spersdluaetbaineicaiposl todl {itialds dushessebnaeechhankathiayer) and the
base material |ayer to make the thickness of the_sandwi ch sheet uniformis

not partiéhﬁ&r??}nP?E?Y%ﬁﬂiQﬂﬁfqhﬁPOéx&WﬁqgrogaﬁE%ﬁ%ﬂn%PnBFQE%}+@F1t to a
predet er miped ﬁwkﬁa@f cmlfl&ilgag; gglpei_é, f?ig[mnorlgtchlgsa-&]@ i ke. In

considering the fact that, afte ression, the size of cells in the foam
IS I ncreagedyahdnes kt2.tmaP be uesqd allbneoprefenabtere wiconpoessemn t o
satisfy the foll owi ng equation: (C earance of a coater or nip) - (thickness
of the ba§§eﬁﬁ9érial | ayer and rel ease sheet ) = (50 to 85% of the

t hi ckness ghethe pol yurethane foam after curing) . For obtaining a

pol yur et hane foam having a specific gravity of 0.2 to 0.5, the specific
gravity of the Eelthedisisdr srd thiesthavenddmpssiariony befas eompaeidry t hrough a
roll is preferably 0.24 to.1. [0105 . After the thickness t he
Candul oh' negt TRISRHA KSR BORE pAAITS: RanET O 8 PEact ettt 1T i ¢
does not £bLovs3df R KOWRE PRForCHNBw-hDBe EOTH tvcaE tf 981 RAGIheCwimy € t he
sanme as descri bed above. [0106] Thereafter, the rel ease sheet under

the pol yupatatime Tohwe iof 4&) saskdll0 na KOi/g aeseredesaphy Mager HEE been
formed on, {lﬁg ng{ 13680 s gngﬁﬁgﬁé%%gﬁb%”%@]%ﬂlzfé ]gr%eﬁ&ﬁ) ,ﬁgn e, when

t he polyurg ffoam’i’s e -“nechani ca am n thod, the

fluctuati enigé w€ldes ismbhe mad faiael aneo faamsiosny ®eEt/d.n When [taer - sur f ace
side than in the upper-surface side. As described above, the |ower-surface
side of tR¥IBFYUVELNENES fleah EBRRetP] BIUKRY 1o at e amifienya et fifce, so the

fluctuati f | &d i ghi f ISobRde Fouel: tus  urt her
i mprovi ngﬁ')tg]sﬁ% ?%%vaﬂd ?‘% 2@’??3& ??t%ﬁf% ted?é:t e Pe egse %ﬁgeej’t is rel eased,
t he pol yutetdanendaamdeyl betbufif ed lor nstiscgdicdenthpvwbtiheegki o ayer.

[0107] In the method for manufacturjing a polishin a cording to
t he foyrpﬁh?ﬁ%Eﬂﬁq ndy gﬁ%%ttQ?!Q¥458§fgdvﬁ}Y% %ﬁu?q?éﬁﬁgdgggégégglurethane
conposi tign, x@dy tieRna shest B lidanypahedr ohdha sl hgdkspey sed uret hane
conposition. Then, the cell-dispersed urethane conposition is cured while

t he t hi ckwagsr thedeob besdedity agraftohedwint theas\priasss .ngPaskbsular yor m a
117 ogen GhECBL TGP  AP6° 5PV 10T B B 4 BREBT oo dde,
pref er abl yrdxdd f eEBlaenPs. cnHg] or less. Its formng material satisfying
t hese -
[0068]

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

characteristics of the polyurethane foam are improved.
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condi tions includes pol yethyl ene terephthal ate, pol ypropyl ene and

pol yet hyl ene. The sheet B is preferably a sheet of |ess dinensional change
upon heating. The sheet B may be a doubl e-sided tape having adhesive | ayers
on both sides of abase material sheet conprising the above material. The
sheet B may be a rel ease sheet subjected to release treatnent. The sheet B-
may be used as a support |ayer w thout rel ease after production of the

pol yur et hane foam | ayer (polishing layer). [0109] The thi ckness of
the sheet B (or the thickness of the base material sheet in the case of a
doubl e- si deghtgane) 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, andIsupp esseod biveraQer fbatd ogcepsarydhatnépdgdedet n t he:

pol yur et hang .f pam.l.ayer. .[0110] . A Ssi I _ ng a
sandwi ch s”ﬁg%i gﬁﬁ&égﬁ e cg%%%tw%gl}%go%géf’ ig%éggog%%ﬁf%g%hg%g&g%nposi tion
(cell di spsyised HaeiR@e tbay eithc@Agnk ey iest afid tohgakexyheatlheckhess  of

t he sandwi ch sheet uniformis not particularly Iimted, and_for, exanple, a

met hod of 4ft®&si A§3P tmg KOI/gr ale! @F M AW FRLERRERS WRidhtaPEb%eBI® 0l |, a
nip roll aqr_.t. i ke.,lhn. G i.deri 0 ion, the
Si ge of ce é\‘}sﬁl%n%t E‘g %o%nchg%}rlggr ggg%%‘ggab%aﬁt% hl%@%% ‘gg%l%rngg Hf?? e?i

pref er abl eegm mgnpuEAsiienused Sat baf ymddre: fodl L aw 2@2eopatdight ¥&badr ance of

a coater or nip) - (thickness of the sheet A and sheet B) = (50 _to 85% of
the thi ckifds§h8fviele REI Tie Ftae PBARTIRR€PTEGAPARY COMERGht al 1 ng a

pol yuret hapg, Leagl! gy rl&%&%&l%@%bﬁbﬁt%@i@ély B /@r2ch@ 0.7, the
specific gravity of the cell-dispersed urethane conposition before passing
t hrough a Irvi-nollecpiefevabdht Oo2ftanibnd addedlild preferably Beto L& i ckness
of the sandw ch sheet is nmade uniform the pol yurethane foamis reacted
until it d6&8"ot flow, followed by post cure by heating to forma

pol yur et hang-hgam | ayer. Post curing has an effect of inproving the

physi cal characteristics of the polyurethane foamand is thus extrenely
pref erabl e. PosTheuldwgnileawdrdueeédhpr e byablhpvinasgheongoeey it 30

m nut es, d conducted prefera t _nornmal pressures. il t he
shape of 3£V¥:}°F6§1%ﬁOJ%S and ?%Xtékf ?nﬁggﬁog géﬁ#pgﬁfhggﬁﬁggbr% erabl e
that the 8lampdiespersrsnyeiliareaeenpesiytésin, sdigivedrin, mul tiple stages
whil e the thickness thereof is kept uniformw th a pressingmeans The curing
step conprli:2e§-5EXpRABEiPYi b tEPPAGUARY RIGTRFNFINEGEPRg, and it is

pr ef er abl i i 0g. | i 0 to 50C
For o our e ierssigr oL oPEt fpehbh ik enplofuqidey EPORTIEeRlasR 12 °°°
curing tenmer,abarecaf) adduot80thdmgofa cOhesy rayrbeotsSD ationet es @ nore.

After primary curing, the conposition is heated gs Lt is and then
subj ect ed 3 B1FELERIGF yERQUIGMFOLSr EREEEPT pritR&Y CBURFhY, the

compos t 1 ni,5ceal (ISPESSAIOTY GReEaLYI gaRdnEnsub] ected to secondary
curing. [011
[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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Thereafter, the sheet (rel ease sheet) above and/or bel ow t he pol yuret hane
foamlayer is released. In this case, a skin |layer has been forned on the
pol yuret hane foam | ayer. After the rel ease sheet is released, the

pol yur et hane foam | ayer may be buffed or sliced to renove the skin | ayer.
When the sheets A and B are used as the support |ayer, the pol yurethane
foam | ayer naybe divided into two hal ves, whereby the polishing sheet

havi ng t he pol yuret hane foam | ayer (polishing |ayer) on the support |ayer
can be produced in duplicate. [0114] When t he pol yuret hane foam

| ayer is beramsdpplivherneettood,cal chaamiaw amelelrotls assatedar chethalkdve, the
fluctuation of cells in the polyurethane foamlayer is lower in the

| ower - sur PaRECRG @ SThan? i aife cEppRies dr 4BeCEIFELC fﬁ@?@?ggé?a‘@w@n t he

| ower - sur Lace sl de, gfa 16 PRl Lhan8.boad kehol 08 Mdths disat s a

pol i shing surface, t ucttati In the polishing surface is

| ower t heneliyoder tthetp inplade ng hjer axgrinyabup ,as @rdmabl lort secqriiBly]

The thickness of the pol yurethane foamjs not, gart' cularly i m'lt ed, but is
pr ef er abl $7672 gFS“Bmﬁ“Hﬁ]egﬁ?‘é?élsgﬁla}F‘{f%e 36}‘ 'm#or[c@ffg]examp ®% The

pol yur et hé‘?etﬁ&aé%qrn%%@ﬁd@}é the1ims hog1desahicheduahoys has mainly an
e

i nterconnected c structure, and the interconnected cell rate thereof is
50% or no# g4’ mefleriavepi6 (0%t onoamel LG AHMPCA) , The pol yur et hane foam

has a roughly spheri cal 'hnt eiconnect.ed cell with a circular pore formed in
the surfate®oft Lo PReREL PSS ¥rilect ed cel I's are not those formed by

cl ashi ng. 4{Q,%thylenebigr@2;j;ed{&ﬁgmasgqq&@,) ,and fourth inventions, the
average cell dianeter of interconnected cells in the polyurethane foamis

20 to _3003g5nbip$@feé:rha?ﬂltili§®~204jlt)®1@ﬂed¢@@i@@er age di aneter of circular
b of or abl - S0 g vage:Sfnt Rl iRt ber o anet er devi ates from this
range, thg, saepmdlyitatieehs-2 pougeshiang durability is reduced. [0119]
3,5-diethyltoluene~2, 6-diamine, trimethylene
glycol-di-p-aminobenzoate, polytetramethylene
oxide-di-p-aminobenzoate,
4,4’ -diamino-3,3’,5,5" -tetraethyldiphenylmethane,
4,4’ -diamino-3,3’ -diisopropyl-5.5’-dimethyldiphenylmethane,
4,4’—diamino—3,3’,5,5’~tetraisopropyldiphehylmethane,
1,2-bis(2~aminophenylthio)ethane,
4,4’ -diamino-3, 3’ -diethyl-5.5’ ~dimethyldiphenylmethane,
N,N’—di~sec—butyl—4,4’—diaminophenylmethane,»
3,37’ -diethyl-4,4’-diaminodiphenylmethane, m-xylylenediamine,
N, N’ -di~sec-butyl-p-phenylenediamine, m~phenylenediamine and
p-xylylenediamine; low-molecular-weight polyol component; 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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In the third invention, it is preferable that when 3 |ines bywhich the

pol yur et hane foam | ayer (polishing 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 fromthe polishing surface to the base
material |ayer, the average value of the average cell dianmeters in the
first tothird lines is 35 to 300 gm nore preferably 35 to 100 gm and
particularly preferably 40 to 80 gm Wen the average cell dianeter
deviates fronthis range, the renoval rate anddurability tendtobe reduced.
By virtue jof ptﬂé%ekasﬁ{zcmr@fé e@ng@! brSthalctdrRwitide roehyys et hane foam | ayer
has suitabl e water holding property. [0120] Preferably, the cel

di anet er di stri Bab0ens@nii AUA0IERN) i ared e/ (A0 mBdxcelr |+ t2@NEtwr) in the
first line is the gnallest and., t he I

di aneterdistrib Fi%l?ﬁ AREEN T PHIThs sox'ﬁlre?é’ PREGERY . (FREPIRs™ M f%stri buti on
of cell digmRikebsal Ngtdokydr &t hame deaarkay8ing SPraberabl ywimer eased in
the direction of fromthe polishing surface to the base material |ayer. The
di stri but iesmasfiogel | dianeters in the first line is preferably 3.5 or |ess,
nor e pref?rabl¥i§n0{]less. The distribution of cell dianeters in the second
line is u &§Pﬁy to 6, and the distribution of cell dianeters in-the third
line is usually % or nore. [0121] The specific
gravityofKW@H@#WEE@ﬁhahéZﬁbanis preferably 0.2 to 0 . 6, norepreferably0. 3
to 0.5. Wenthespecificgravity is less than 0.2, the cell rate becones so
hi gh that{gﬁﬁgpkgéty tends to be deteriorated. Wien the specific gravity is
greater tha . b, %he crosslink density of the material should be | owered
to attain a cestain ulus of elasticity. In this case, pernmanent

def ormati ofive 6@Xwﬁyggdincreased and durability tends to be deteriorated.
[0122] *The har éhess of the pol yurethane foam as determ ned by an
Asker C haidngss fekefne ndmBeel &F 3Ry ol0db ARR.Yr 88Sis HOERIRYher ably 15
to 70 degrees, evennorepreferably 15 to 35 degrees. \Wen the Asker C

har dness ivslhessbi Hantié® rdedresesf fhectiaraldi broypof antecpols MG | ayer is

reduced, andthepl anarity. of an object of polishing after polishing tends to
be deterigyawgﬁghVVéglﬁ%%Q ﬁgiaﬂgséo?%oﬁ?ggf§¢gghan 80 degrees, on the other
hand, the surfagg ekampr@t £f i AkhBeldcshedydsogas-tynseimitreheshp 3] -

A shape of the polishing pad oftﬁhe present 1 nvention is not particularly
linmited, asddmdyrepe axrd gh@fmyomorﬁpw@h campenghhs ofhabdde wd@=y3d mor a

round for @a‘ﬂ;te ho@tgieagﬂ‘ﬂ p%flygeoggmggneﬁto d%ﬁgtgg] al, the number of

| functional groups in the first polyol component denotes bl, and

the amount of the first polyol component added denotes cl, ...,

- the hydroxyl value of the n® polyol component denotes an, the

number of functional groups in the n*® polyol component denotes

bn, and the amount of the n*® polyol component added denotes

cn. However, thepolymer polyol haspolymerparticles dispersed

therein, and thus it is assumed that regardless of its type,

the number of functional groups therein is assumed to be 3.

[0074]

Whenthepolyurethane isproducedby the prepolymermethod,

the type and compounding ratio of the active hydrogen-containing
compound used in the synthesis and curing of an

isocyanate-terminated prepolymer are not particularly limited,
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[ 0124] Apolishing |layer is preferabl yprovidedwith 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 structure are preferably provided on the surface
of the polishing side thereof in order to achieve nore 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
depr essi opuwdnd tphet pusf Oruisld utiatr @hks ant i pardrateateyminatédd i nsof ar as
slurry can be retained and renewed, and exanples include X (strl

gr ooves, E&@PP&&Begﬂéb%%% h%ﬁﬂﬂﬁﬁn?h%:é??cmgf SHHFFT VG 88T 0L YPHﬁﬁhgh hol es,

non-t hi ougiely F@éfe%g@%a' nPLhSHhe G igddeby wRLAIY S RBYESinBGRENt ric
gr ooves, gr oove a“conbi nation of {hese grooves. The groove
pitch, gr@@tevanHy@roqﬂmxnuhﬂamnihgessmp@undguandumhepamhacuIarIy limted

either, and are suitably determ ned_to form groove These depression and
protru5|oﬁsgﬁVBEFE?et%?Euﬁﬁﬁ%¥QFF?O KBse H%V%Hﬁa 3& Parity, but the groove

pitch, gr qgwemmg&&algrv&a\@%d%tlg}ogt Enaféh @ Renehapged: afe certain

region to make retention and renéwal of slurry desirable. [012 The
met hod ofpb@yammgetﬂﬁauSeprpssfamahﬂndlpr@mramnumt of r 8% dnvewpgght or
notparticularly limted, g or exa f.or natlonr%é ngcgan cal cutting
with a ji§o8Gch” & % Hitdo YR RUH & tr?é&lggzcéom?%‘f Yi OR" by CaSe[I ng and

curing regkRivd R dmidnhavhigiai sPesdrdddunsuebaesi shapenef of abdtait by
pressing resin with a pressing plate having a specific surface shape,

format i oncbsypoxph@ts)lm Hogr S3ferPoE nataars bys @rﬁrfleﬁﬁbﬂa@ Feemstheand

formation_b Sel. usi 6]

The polisﬁf%ﬁpﬁaﬁg L%%éh}s¥%ﬁ t r%ﬁzﬂgfﬁEégzﬁ é %agfadég%ﬁaV|ng a
cushi on sbgethatf@gdmﬂingop@ﬂ@u&bdﬁa@é t he base naterlal | ayer. [0127]
Thepollshlnggadofthe fourthi nventi onmaybet hat havi ng a cushi on sheet

attached 180énk side of the pollshlng | ayer or to one side of the support
| ayer. [0128] ciol BELGHEN of ) ayc?a SRBohaer ind OPERRALRS fOr

characteristics o] t e po e cushion layer iIs required for
sati sfyi ngy&oddept @raraingd ngndompoduod nirt yhehichemgon waa be ageodfed

relationship in CWP . Planarit refers t flatn f a ern regi on upon
pol i shi nglBN2@EPEs 3¢S ?)%‘F‘P%‘f’ﬁ‘%btﬂa\? ﬁﬁu PRESHA én%é?seoggn

uponpatt epp éP%éTPEkQﬁer@{@s HRIAL M- b¥hE 8L ebantdd g unké or 'T'ntd’rd%fr the whol e
of an ObjEC¥ polishing. Planarity is inproved by the characteristics of

t he poI|sbongbta@mnpothﬂeehanefﬁpamtwlum;daﬁmnaﬁeQOEyShh@gcharacter|stlcs of
t he cushion | ayer., The cushi n Ia use Oﬁhl §O|IS g of the
tHe™ P

present i ARFET O §E155af B r Y %r ?Yé%lng 7.7 0129)

The mater gl dQyanmg o Esmﬁaﬁéﬂnerkémteﬁzel SoN@tt PR indimbat yflacmﬁvad and
exanpl es of such material include a nonwoven fabric such as a pol yester

nonwoven ha®x¢Qﬁn¢gr@yp§n nghwewein gEaBPE ct Gmiae aEPyPsk WoAMVEniabric, a
ot ognat BRI T BOry O Bt eSS o7 BE R H AR S S abe BT S oam
and 0.80 to 1.20 and more preferably in the range of from 0.99 to

1.15. When the number of isocyanate groups 1s outside the

aforementioned range, there is a tendency that curingdeficiency

is caused, required specific gravity and hardness are not

obtained, and polishing property is deteriorated.

[0076]

The isocyanate-terminated prepolymer is preferably a

- prepolymer having amolecular weight of about 800 to 10000 because
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pol yet hyl ene foam rubber resin such as butadi ene rubber and isoprene
rubber, and photosensitive resin. [0130] Means for adhering the
cushion layer include : for exanple, a nmethod in which a double sided tape
i s sandwi ched between the base material |ayer and the cushion | ayer,

foll owed by pressing. [0131] A polishing pad of the invention may be
provided with a double sided tape on the surface of the pad adhered to a
pl aten. [0132] A sem conductor device is fabricated after operation

in a step of polishing a surface of a seniconductor wafer with a polishing
pad. The t&f A sdes681 Landyeteapyai ey, WRacahl yrssds iesskekbcomnmmf er on

which a wiring nmetal and an oxide |ayer are stacked. No specific limtation
i s i nposeddwappebpiimenynet vod icf ad sandEdHAKM Glempaletus®, a-hsol i shi ng

apparatus, and.polishing.i.s ,performed. wth al j.shi equi pped,
as shown ipﬁeﬁoégmf Wt“% 156805}' s%?ér%eaﬁlé]tgeﬁgzgssudﬁ%g?? ?ng % p%\tl shing pad 1,
a polishi pgibeadoSubel ding a sem conductor wafer 4, a backing material for

appl yi ng a uni form pressure against the wafer and a supply nechani smof a
pol i shing (et 3. The polishing pad 1 is nounted on the polishing platen 2

by adheri h ' [ meh l'i shi
ol aten 2 and o epatrERr g ancE HRe PO UE LR PRty AR E e el pai”s

and t he seritgoaduckoluvedemedhsdppoatlatbwar pbkyme hiyz athem opposidua,y face
each other and provided with respective rotary shafts 6 and 7. A pressure
mechani smeReRI pre<d) e taf@bdent & 8 fIcHEs rwatrf@dmcqrbﬂt%éaﬁ&PPs%lﬁé) pad 1 is

i nstall edsqqggbbt% apgg.%?h%%rﬁlgﬁg e@lv%irGEmepc'EhthQQLliikl%hi NgandA&:138F conduct or

waf er 4 i i shed ei ng pressed against the polishing pad 1 while the

pol i shi ng offl sap @ly 12 cetiichnichee siol i sénaigl drblagndans efredttheed rrrbal yslegrry i s
fed. No specific limtation_is Eéaged on a flowrate of the slurry, a

pol i shi ng™e&8ad %Fp%l?%ﬁﬂ%%?tppﬁ A% ot ati on number and a wafer rotation
nunber, “ﬂb@h8ﬂre properly adjusted. [0133] Protrusi ons and
scratches on the surface of the sem conductor wafer 4 are thereby renoved
and pol i shed fl3it¢ yheTherebtting pod yswatbaneforsr agdiccratrerpbdipged

‘theref t h dicing, .b ' . kagi tc. T | t d
o used | foARCHD ] i Beeeed S anry B £ iRl B GUBHELL" v o

substr at esetRbdhar g Xlicks;, aCaBcRhsOchE Stlijraeisedethodj nal polishing in the
same manner as described above. Exanpl es [0134] Description wll be
gi ven of tlR87Phvention with exanples, while the invention is not limted to

description in the examphes. »[Qd3eln{ MPASULRTRE! manth FYAlURt hon Met hods]
silicone-based surfactant which is a copolymer of
polyalkylsiloxane and polyether is preferable. As such the
silicone-based surfactant, SH-192 and L-5340 {manufactured by
Toray Dow Corning Silicone Co., Ltd.), B8443 (manufactured by
Goldschmidt Ltd.) etc. are exemplified as a suitable compound.
[0080]

Various additives may be mixed; such as a stabilizer
including an antioxidant, a lubricant, a pigment, a filler, an
antistatic agent and others.
f0081]

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 Nitrogen Gas Perneability Rate) The nitrogen gas
pernmeability rate [cnB/cnRs. cnHg] of the sheet was neasured according to

- ASTM D-1434. Specifically, the perneability rate was neasured in the
foll ow ng manner. The sheet was cut in a size of 12 cmt to prepare a
sanpl e. The sanple was held between 2 plates having a 10 crack gas

~ perneation area, and different pressures were given to both sides of the

" sanple, and the nitrogen gas perneability rate of the sheet was cal cul at ed
fromthe slope of a change in the volunme of a nitrogen gas perneated with

Ctime at 2561 Figvwarehe Wheh A SHHA liowiagr 86éPs. the difference in
" pressure was 0.5 MPa, and when the sanple is a paper, the difference in
pressure we®0&2I13 MPa. [0136] (Measurenent of Average Cell Dianeter)

Th d I t h f | i ith.a m i nt
oSt et SaAd Ea Vi TR AR R AP bt e SP A ARRALE oS 1 por

| ess. A suid agaeaft@asamicyanasepbotaiaphedrabd hyme s pabduogd elyeshr on

m croscope (S-3500N, Hitachi Science Systens Co., Ltd.) at a magnification
of x 200. Impemredei srERereatvEt g Airghero beceladr wer 9B Pt Bhan
arbitrary anea. eas i Is i.ng ured by
M TANI COH%%&VﬁFﬁﬁ% tra éﬁﬁgﬁ%£gﬁﬁ§ﬁf£§?ﬁg §%§§%%?§3%;€§?Fgg%gﬁ%ter was
cal cul at edgdsr,0p hspaeasthednrabuesve bastasef asee bfs ahevalay fephine- shaped
cell, its cell dianmeter was_expressed as the di aneter of circular cel

| ) [ &
equi val ent? FH-af 3T 1He oVAF" spRESECSRASEBPERPRE CPBER T 19RES Y RNt of
the Aver agﬁld%blenDbéﬂgéfﬂidc_f‘ ddpolikisd s LBy end 'M—moleculaé—ﬁ@fc%tﬁ‘@n of the

prepared pol yuret hane foam1ayer was observed at 45-fold magnification with
SEM ( S- 35@@Nyokist il o8emeheeu BystwaimyiCopolvemdines Breeeddédhés, bynavhi ch t he

| yur et hane f oar had been divided in the thick direction int
Gual Lors ABAEaRARR: oHe A JoroeREa-T RRGES B Endt ML REFTRE i ch i

an arbi trapgtZahal EaRpSSTRAL, theredieshad,i ot easeTad anacel £i wesr neasur ed
and the average val ue was neasured. The average val ue was determ ned for

each of tkseicB kpnearbamdldrk Faaybeagededl tresthahpecobtaraBEoR@R e f urt her
aver aged tgoggye the average cell dianeter. [0138] (Measurenent of Cel

D anet er ﬁ stribution) The 3 lines by which the pol yurethane foam | ayer
f or ned (2) A silicon-based surfactant is added to the first

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

[0084]

(3) Asilicon-based surfactant is added to at least either
of the first coﬁponent containing an isocyanate component {(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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~had been divided in the thickness direction into quarters were designated a
first line, a second line and a third line in the direction of fromthe
polishing surface to the base material |ayer. The maxi mum cell dianmeter and
mnimumcell diameter in each |ine were neasured and the cell dianeter |
distribution in each line was cal cul ated according to the follow ng
equation: Cell dianeter distribution maxi mumcell dianmeter/ m ninmum cel

di anmeter [0139] (Measurement of Interconnected Cell Rate) The

i nterconnected cell rate was neasured according to the method

ASTM 2856- 34+ 1,10 DOL WY §fhaneof 9asFe £ +8Ul uhPefcCivLyhar af Ofddd were
pil ed and used as a neasurenent sanple. As a neasuring instrunent, an air
conpar i sorcesiectli¢celyr pvepyring ercg30d{ spendat nuetbhy cBopRMER)OWas used.
The |ntercoQ@% ted cell rate was cal cul ated according to the follow ng
formul a: | onnected cell rate (%9 =[(V - V1)/V]x100 V: apparent vol une

(cnB) cal cul at ed; fepmeanle €hBEAS] DHisYbrsegamd tharel ubRpédsidon
measur edusi ng the air conparison specific gravity nmeter. [0140]

(Measur enenty lof psepetréd by graghigpyical frotipagaainedd aBrOREFR 11 B
T e TS FRER AL L B P28 o Rlbd Bkl le 3 oLy P

of 4 cm<8.f§ arbrtrary) was use r nmeasur enent

of specifiigt@baucby b lLhlixfiog datieds s whilanagritiscarnent ¢ds as
tenmperature of 232C and a humdity of 50%% Measurenent was conducted by

usi ng a spdeier eheFein + prdyERe MmitdurenhfUtiaadiredebys Iation veted | Lt d).
[0141] (M%n"%_ 'érreg&% a%f aﬁ%m%@xer thereby dispersing the unreactive '
gas ina fine-cell state in the startingmixture. Themechanical
frothing method is a preferable method because a density of the
polyurethane foamcanbe easily adjusted by regulating the amount
of anunreactive gasmixed therein. Inaddition, theefficiency
of production is high because the polyurethane foam having
roughly spherical fine cells can be continuously formed.
[0086]

The unreactive gas used for forming fine bubbles is
preferablynot combustible, 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. Forobtainingthe intendedpolyurethane foam, the number
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A hardness was neasured in accordance with JIS K-7312. The prepared

pol yuret hane foamwas cut into sanples with a size of 5 cnmx5 cm(with
arbitrary thickness), and the sanples were left for 16 hours in an
~environnent at a tenperature of 23C2C and hum dity of 50%% When neasur ed,
the sanples were piled up to a thickness of 10 mmor nore. A hardness neter
- (Asker C hardness neter, pressurized surface height 3 mm nanufactured by

- Kobunshi Keiki Co., Ltd.) was contacted with a pressurized surface, and 30
" seconds later, the hardness was neasured. [0142] (Measurenent of Adhesive

- Strength) of revoldPford eBates RAkirsANGL PR 1 WasSr&Adradlly 500 aos2e®o of 25 nmm
“in wdth and 130 mm n | ength, and the pol yurethane foam | ayer was rel eased

| fromthe bBPse m@ferpaef@awy Sofepr 6P0t ﬁ@nedé'éleoﬁt%rhlﬁg it ddt h.
Thereafter I e fo y he base materia
| ayer at a peeﬁlg %gug%t%gdiefn%@ltn%agéee ra acfe%ggemn& , during which

t he maxi mymosiness (N) was neasured and expressed as adhesrve strength (N).
[0143] (Measurenent of Dressing Rate The surface of the prepared
pol i shing | ayer Iwespm%%%w%r ﬁiftﬁfar%t étrléféﬁl? ﬁ@vapsﬁ@rr& W¥sser (M

Type #100’fo % arc:ﬂ B%gg&b’:}eﬂl Pxe er O%@srsc‘and fc;ld ). At

this tine, ess Ioa t he nu evolutions of a

pol i shi ng sphiatengwealse thn'martmehnua‘eeon@fcmaﬂanusoms nixt tieerdr esser was

15 rpm and the dressin was 30 m nutes. Fromthe LDF i ckness of the
a

pol i shi ng*FEYEFthEsbY e gﬁ&réﬁfl%rlfﬂ?%?ﬂ%ngt ﬁEe%h“@é’s??r Pt
cal cul at eg¢,,. FQ14A] Q:@i‘l‘guaéﬁ@% leifﬁ%f‘%{evﬁ@een§ﬁ Q%é’!érta)ﬁn lar
8 Sof:‘ Ckanot o chi ne 'Cliool %r

pol i shi ng devi ce, (manuf act ur ed Ltd.
) was usedeﬂ.bsevalpur@tferahéyrlefsmaln tIaEem@tJatg Isrtt%y ofSudie aps epear e poI i shi ng

d . Th | vat t shown, i, Table. L, The; pol i shy diti
re as fORPEIES TCFIREepRaL K S FAREAGY Mot hi LEHERLe T AP AT El gl ase,

BK7) Sl urp¥y Kehisdasiprdhe €Shaay [BRi0o Sl 10 Sldenydasperdionl00 m /nmin

Pol i shing pressure: 10 kPa Nunber of revolutions of polishing platen: 55
rpm Nunbeandfin ebelnitiionssotp gifasixigicatbe BEPEFH P8I FEWORGNEF A0

m n/pl at estlrrlng conditions such as a revolution rate of the stirring

blade are preferably regulated according to necessary.
[0089]

In the first and second inventions, the cell dispersed
urethane composition prepared by r:he method described above is
applied onto a base material layer, and the cell dispersed
urethane composition is cured to form a polyurethane foam layer
(polishing layer) directly on the base material layer.
[00S0]

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

[0091]
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Nunber of gl ass plates polished: 500 First, the renoval rate (A/mn)
for each of polished glass plates is calculated. The calculation nethod is
as follows: Renobval rate = [amobunt of change [g] of glass plate before and
after polishing/ (glass plate density [g/cnB] xpolished area [cnR] of gl ass
plate xpolishing tinme [mn] ) ] x108 A renoval rate stability (% is
cal cul ated by determ ning the maxi nrumrenoval rate, mninmmrenoval rate
and average renoval rate of froma first glass plate to a final treated
glass plate (100 plates, 300 plates or 500 plates in total) and then
substituting thepahoue Météleeal Ral/be ﬂcsohbg‘ﬁa'lﬁl%qw@%l?Qlﬁﬁté@“@’nd’ enoval
rate stability (% 1s indicative of |ess change in renoval rate even when a
| ar ge nuntexampflegl asslipleatesl agtEi pdiishmeth ba ltlweorpr RobYPropiKdeatd,on, the

renoval ra lity after treat nt . of 0 ate is prefer bly wi t hi n
15% ror epﬁﬁéfte%g?éi')??ewmﬁyr’?sf@% %%deby(elt r fa?e A< %nt r eat ment
of 500 pl &:@3ikSskeh GH at §glye&é@\4’§3m{o@%ﬁ §él§£i<£) taynﬁf%n—ncﬂr(mrfmm
renmoval rate - mninmumrenoval rate)/average renoval rate of all glass

pl at es] xl(”i@b[rd)m45-‘]1d[$m r@qrﬁhﬂ%npifl@ﬁ]’el’éxéﬁ*ﬁﬁ@ 1a nonwoven fabric
80partsbywe| ht of h | ecul,ar - wer h ol on 0 by Asabhi

d ass Co. func |on
5partsbymmghégfl@eé&qamolp@qtyemethaaé (flmgmers%smanﬂémtsmﬂﬁatsy Dar cel
Chem cal Industries, Ltd.; OHV, 305; nunber of functional groups, 5
parts by \mrlghtfebﬁialb%If9é1a|§rﬂélBitltymrlépe(fPIaQecl’é%bb%SlﬁﬁﬁtﬂeééﬁﬁUé?@ by Dai cel
Chem cal- s, 2), 10
parts by V\E:%%tadgg ﬁ%l e%ﬁﬁfgﬁg%g g ﬁg?&b-ﬁlgpb%éd% n%&ﬁélgctr‘ﬁ{‘euﬁ%%gnal
groups, thOﬁgpahése hyatemiights,, 0 alssticondabaset serhpbéant (SH 192,

manuf act ured by Dow Corning Toray Silicone Co. 30 part by
wei ght of pal&atarsy%%n%fr\raolzsth 'aEPt]JY%ﬂthéBdCﬁfgﬁ)d’rl&Yg fﬂ}l

i ntroducedjyn ﬂg&t ege LRpponent (40C0).
The aver agehhéd va e%% %@I\g/gckérgg %L%?ﬂyl%e%hgné (?éhtgor etical) and the
aver age npnsﬂ)eetbjrlémmc&qamnalregpmnisra(ﬁlazv)lsee 2P9d(0tlhéerei<ii@<éli;apeThen t he
m xture was stirred vi rousl for about, 4 tes at,a re oI uti on nunber
of 900 rpR¥by S 8I+HS rsilgj&dbpﬂi SURCRESRY lnvceoﬁ%g‘lggtlgebﬁ%%?e into the
reaction gyskefte A HafiRr adfds8veald geboninghkial cardadii rider nodi fi ed
MOl (MIlionate MIL manufacturedbyN ppon Pol yurethane IndustryCo. , Ltd. ;
NCO wt % 29ahesq, 400 kes ugelli pst thonpoirematinerialaddgdrt o t he second
conmponent &BI OH1.1) and stirred for about 1 mnute to prepare a cell

di sper sed ! ane conposition. [0146] The prepared cell dispersed urethane
conmposi ti on wasThe appkietQMitzQ Bayel as€eshioty hapohyeddudeaguiertepht hal at e,
Toyobo Ester E7002, thickness: 0.05 ram manufactured by Toyobo Co., Ltd. )
pr evi ous| pravishect BaaR $hedl @b oot PR HHRANEOI PR NPT T8I SPETed

urethane | 8¥ghaller&p %Jﬁ&%&% pﬁgtﬁtt difgper gedii &l haneplaygtewas covered

with a base erial |aye ene terephthal ate, Toyobo Ester
E5001, thimakeessl 1xyk38 (banthmﬁcantaa;rsedfbyhé'dgmm@oemal din tHee cel |
di spersed urethane | ayer was re%ul ated t ramin thi cﬁ%&ess with a

nip roll CEFBRfAFWPLessiaRy taRE aPA&T- @dsé[]j g@é‘ef‘%‘ﬂr%tf?ﬁ F§ to form
pol yur et h%ﬂﬁe%s?@énea@é%s nwbeetteulattge mettteeee mheet prdesrdhe,

pol yur et hane foam | ayer was rel eased. Then
20 to 1000 um, more preferably 50 to 800 pum 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 inthe basematerial layer described above. The release sheet

is preferably a sheet of less dimensional change upon heating.
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pol yur et hane foam | ayer was regulated to be 1.3 mmin thickness by a slicer
(manuf actured by Fecken) to regul ate thickness accuracy. Thereafter, a
doubl e- si ded tape (double tack tape nmanufactured by Sekisui Chem cal Co.,
Ltd) was stuck by a lam nator to the surface of the base material |ayer to
prepare a polishing pad. Wen a section of the pol yurethane foam | ayer was
observed under a m croscope, spherical interconnected cells with circular
pores forned in the surface of the cells had mainly been forned. [0147]
Exanpl e 2 Apol i shing pad was prepared in the same manner as in
Exanpl e 1rgXxeapkathak t30 reakhscliceringRithOie Hanystr) qualeyialo F4-<4@

(manuf actured by Asahi dass Co., Ltd. ; OFIV, 28; nunber of functional
groups, 3yremeretrt pol yner particles conprising a styrene-acrylonitrile
copol yner Qﬁgzifneren di spersed were used in place of EX-5030 and the anpunt
of M ||iOI[I e L incorporated was changed from44.8 parts by weight to
43.7 parts by wei giHe rfOhethvenegetodr whd cealludifbbeag drethsde8 nmg KOH g
(theoretical) and the average nunber of functional groups (fav) is 2.9

(t heor et | 6ARYOSMHeR RrEBRFEAPYoENEHRS A GREChARRT ARAYS 45 APRIEE Dobser ved
under a m cyroscope herical . n LS4 i -7por es

f or med ino?%% asﬂ??%%%%?vjtrfiac%rl{rgggﬁegldgﬁgitp%%?%%%%%l%%%.é;?gtl(?ig] Exanple 3
Apol i shi ngcsEnmiasciiEgpat adsisn t Tige sdreoganners psrhealbdanyl eatie @fcept t hat
55 parts by weight of EX-940 were used,in place of EX-5030, the amount of
Pl accel 30BeiheRtpdy dte8rahsranhngh G r ohB Paft & BWiMePyht 8% 20 parts by
wei ght, thgg unt of Placcel 205 incorporated was changed from5 parts by
wei ght to 20 parts by weight, the anount of diethylene glycol incorporated
was changed fr@mdBepial Sobyfomaiigiat the sbepark snpyudes gier @bdfount of No.
25 incorporate s changed from 0. 30 part b i rtbywei ght,
andt he a@?&et&fy\ﬁﬂ@eﬂe‘l 5ﬁ§g8g/ﬁ'}ﬁ?§%%?’p(ﬁoa]tyé°dc o\§\)/é()sief:1 a%lgéd15 &r%}nﬁl ﬁéeé]teﬁarts by
wei ght t opg8.cheR@r A Sndy paeh Hidubikhes il 8gpe Mudriaxy bduakiree (I@Péae) is 170.9
my KOH g (theoretical) and the average nunber of functional groups (fair)
is 2.8 (térdrastt cdides Wien basedtdorricil theehoryupst e Fai¥fFer was
observed under. m croscope, spherical interconnected cells with circul ar

por es f orfe 5 t'he surface of the cells had mainl y been fornmed. [0149]
Exanpl e 4[0096] Apolishingpadwas prepared in the same manner as in Exanple

1 except that 35 parts by weight of EX-940 were us?(g [ EB‘P age of EX-5030,
the anount of Fhgcelickarss ﬁé%hﬁo?%?%’ﬂp‘v\é%r Ehafded rs SPEPHY weight to
30 parts r@'té’ﬁaﬁ{]ts’hetegeiﬁwgthée Rl AcLe]o1298-knaespesa ed svaptchanged from
5 parts by weig to 30 parts
particularly limited, but is preferably 0.025 to 0.3 mm, more
preferably 0.05 to 0.2 mm from the viewpoint of strength,
flexibility, and suppression of the permeability of a gas
included in the polyurethane foam layer.
[0097]
The sheet A may be a release sheet subjected to release
treatment. The sheet A may be used as a support layer without
release after production of the polyurethane foam layer
(polishing layer).
[0098]
A method of applying the cell dispersed urethane

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

A canmake use of coatingmethods using, for example, xroll coaters
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by wei ght, the anount of diethylene glycol incorporated was changed from 10
parts by weight to 5 parts by weight, the anount of No. 25 incorporated was
changed from 0.30 part by weight to 0. 10partbywei ght, andthe anount

of M I | i onat eMILi ncor porated was changed from 44.8 parts by weight to 61.5
parts by weight. The average hydroxyl value (OHvav) is 216.6 ng KOH g
(theoretical) and the average nunber of functional groups (fair) is 2.7
(theoretical). Wien a section of the polyurethane foam | ayer was observed
under a m croscope, spherical interconnected cells with circular pores
formed in dhe surfageafird RRacEE! Skhadl yaiinkyabeedp iR £, _
Conparative Exanple 1 EX- 5030 (90 parts by weight), Placcel 305 (8
parts by whiglebptetdbeshyhh exse agbyeobl cddXqrarng byumid ghtooat8k, 192d (6 parts by
wei ght), and 0. 30 a£t by vveight of gcatgl yst g\lo 25% Ler e i ht.,r oduced
into a cormt@l®F&F ERATH xEdPE Prapreed getond CorBd &t OHEOE?? “fhe average
hydroxyl valdée:hEbbay)ad 8§ Abi 2AnBoKOHg fiihesstdec abynadh Bepauer age
nunber of functional groups (fav) is 2.98 (theoretical). Then, the m xture
was stirr apbeirddlodsygri ot RS e4 SheAbt e’r atheetr évol uti on nunber of 900
rpmby a stoior9r9i ng bl ade so as to incorporate bubbles into the reaction
system T ereaf]ter, a first conponent MIlionate MIL (21 parts by weight,
40C) was added ptesthensierong hespdnEdhe NODyOHetHarly faaeh Sbirme®dyf or about
1 mnute to prepare a cell dispersed urethane conposjtion. Thereafter, a
pol i shi ng 3pRdYhag Prepuldd diaPereed e thaRfeFORROF H DmRpLe a Paffen a
section o -pol yur et han I r 1.crgscope, the
cells V\erfénaizt%%gge%g%%nﬁ)gdt %8?8%%5%%%%}8??8?%?5%%%&&3%%%g?alﬁ‘avtgl anple 2
10 parts hphevsinghisiafiohheruidpl adbes notef lraniea { Rezefifiene of28bpraevaimuyf act ur ed
by Dai ni chi sei ka Col our & Chemi cals Mg. Co., Ltd.)_ were dissolved in 90
parts by WBPgREY®FCH RAORPILIPRaPT dd'd %Oﬁﬁ’léﬁﬁ?}éa‘é‘?l 328 RAAe S0 on. The
uret hane gQkutihen g@a?e%ldl%@ oo 2 hasg MRt&iAled averpt8adanas, 4211N,
Asker C hardness % degrees, manuf act uredbyToyobo Co. , thd.) prévi ously
regul at ed altyd bubfiotg ficr bawenatehitckhéhouab hdBecondycttanl prefarablan ur et hane
filmtheregn. Thereafter, the urethane fil mbase material Layer. was di pped
1 5 DVE. &0 BT L P SCBRE R BR=2 S0/ G Gtk b TeRs b Lifén. di phod
in water fionod4 hours to replace the dinethylformam de by water, whereby a
pol yur et hane foam | ayer was formed. Then, the thickness of the pol yurethane
foam | ayer was Fegb¢areducbliometthe phlrkhetkansg fgam, Bnewn ggtal vdtiscer

(manuf act ure tQ.r[ te.thi SS r _Ther ter, a
oupl e o1 Hegrp byad B CurkRaahl e bl SRR BOELI A en HEORRALL &
Ltd) was shugkybysa damorateedt o THee typef ate @fodrte olfaske nadtetlivalt | ayer to
prepare a polishing pad. Wen a section of the poalyurethane foam was
observed afgef areiWsucgped del FePFHIFRE B Afof1PHi i I%ong dr ops had

been for rrEgplication onto a base material layer after the step of mixing
the respective components.
[0101]

Production of the polyurethane foam may be carried out
in abatch system wherein the respective components are weighed,
introduced into a container, and mechanically stirred, or in
acontinuousproductionsystemwhereinthe 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 formanufacturing a polishing padaccording
to the first to third inventions, it is necessary that the
thickness of the polyurethane foam is uniformly regulated after

5 orwhilethe polyurethane foamis formed on a basematerial layer.
A method of uniformly regulating the thickness of the
polyurethane foam includes, but is not limited to, a method of
buffing the polyurethane foam with an abrasive, a method of
slicing it with a slicer, 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 foam is 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 layer islaminatedonthecelldispersed
urethane composition. Thereafter, the cell dispersedurethane
composition may be cured to form a polyurethane foam while the
thickness thereof is made uniform with a pressing means. The
method is aparticularly preferable method because the thickness
of the polishing layer can be regulated extremely uniformly.
[0104]

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

the thickness of the sandwich sheet uniform is not particularly
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limited, and for example, a method of pressing it to a
predetermined thickness with a coater roll, a nip roll or the
like. 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
foamhavingaspecificgravityofO.ZtoO.S,thespécificgravity
of the cell-dispersed urethane composition before passing
through a roll is preferably 0.24 to 1.

[0105]

After the thickness of the sandwich sheet is made uniform,
the polyurethane foam is reacteduntil it does not flow, followed
post cure. Theconditions forpost curearethe 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. Aftex the release sheet
is released, the polyurethane foam may be buffed or sliced to
remove the skin layer.

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

[0108]

The sheet B used should have a nitrogen gas permeability
rate of 1x1077 [cm®/cm?s-cmHg] or less, preferably 1x1078
[em®/cm?-s-cmHg] or less. Its forming material 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 pressing it to a predetermined thickness
with a coater roll, a nip roll or the like. In considering the
fact that, after compression, the size of cells in the_foam is
increased about 1.2 to 2 times, it is preferable in compression-
to satisfy the following equation: (Clearance of a coater or
nip) -~ (thickness of the sheet A and sheet B) = (50 to 85% of
the thickness of the polyurethane foam after curing). For
obtaining a polyurethane foam layer having a specific gravity
of 0.2t0 0.7, the specificgravityof thecell-dispersedurethane
composition before passing through a roll is preferably 0.24
to 1.

[0111]

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

[0112]

In the fourth in_vehtion, it is preferable that the
cell-dispersed urethane compos‘ition is cured inmultiple stages
whilethethickness thereof is kept uniformwithapressingmeans.
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
composition is cooled once to roomtemperature and then subjected
to secondary curing.

[0113]

Thereafter, the sheet (release sheet) above and/or below

the polyurethane foam layer is released. 1In this case, a skin

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

[0114]

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

[0115]

The thickness of the polyurethane foamis not particularly
limited, but is preferably 0.2 to 3 mm, more preferably 0.5 to
2 mm. 4
{0116}

The polyurethane foam produced by the method described

above has mainly an interconnected cell structure, and the
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interconnected cell rate thereof is 50% or more, preferably 60%
or more.
[0117]

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

[0118]

In the first, second, and fourth inventions, the average
cell diameter of interconnected cells in the polyurethane foam
is 20 to 300 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]

' In the thifd invention, it is preferable that when 3 lines
by which the polyurethane foamlayer (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 particularly
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 first lineis the smallest
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1t etdnexa |E etdnvxa |E aTdM/xa ! Exanple 4 T atftexa ennerednoD
Conparative 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 etramnet hyl ene ether glycol (PTM3L000 manufactured by M tsubi shi

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 act uree e &kl 1@ arkherd gt dimdigs bhiieshd 41 xd Tades tiod 1ngest onal
groups, 2; hydroxyl value, 208 ny KO—th) ,, 5 parts by weight of
poldycaproITé?@ttom pokyblstpbagéen dose ﬁﬁ%ﬁ&égﬁFédf’b hepprdgrrehaieal

| ndustrie Ltd. . nunber of nci | |__ar : r 305 ng
KCH g) , 5%83?% a%eyr \%Eipgﬁwetf%gfa&);iyilnr{e%%%so%p?rggzlﬁe%(%urgggﬁ%# f}%#gﬁeonal

groups, 3jpdchydnexylsurghde,tcleddbageMatdeglialb ppart.s Dye desghibotien
si |l i cone-based surfactant (88443 Goldschmdt Ltd.) and 0.3 part by weight
of a cat alPfseelNsliapstergnin éé*@u?b’ﬁs%}lﬂﬁolwrﬁéle&tapéﬁﬁv%log +$%F0duced

into a CO%%Qg%fé}gbr' ¢d, Then, the a%gm&m% SEiddadgyhgoroms!y for

about 4 mnut vol ution nunber 900 rpm by a stirring blade so as
t o i ncor panatie hasuaingls 1ineoi ¢ hesuadagt 4 ot $Hysted thihetisaftibnti@8 glarts by
wei ght of carbodiimde-nodified MD (MIIjonate L., manuf actured by N ppon

Pol yur et h&feé 1| AdeBeTSFTo-n thed HPindr &1 37t 4 Yo 'aRd BPFTred for about 1
m nut e torprgpare a cell dispersed urethane conposition. [0154]

The specificgravityof thepolyurethane foamispreferably
0.2to0 0.6, morepreferably0.3to0.5. Whenthespecificgravity
is less than 0.2, the cell rate becomes so high that durability
tends to be deteriorated. When the specific gravity is greater
than 0.6, the crosslink density of thematerial should be lowered
to attain a certain 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 70degrees, evenmorepreferably 15to35degrees.
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, andmay be a lengthy formwith a length

of about 5 to 10 m or a round form with a diameter of about 50

43



The prepared cell dispersed urethane conposition was applied onto a

rel ease sheet conprising a PET sheet (75 gmthickness, manufactured by
Toyobo Co., Ltd.) previously subjected to release treatnent, to prepare a
cell dispersed urethane |ayer thereon. Then, the cell dispersed urethane

| ayer was covered with a base material |ayer conprising a PET sheet (188 pm
t hi ckness, nmanufactured by Toyobo Co., Ltd.). The cell dispersed urethane

| ayer was regulated to be 1 . 5 mmin thickness with a nip roll, then
subjected to primary curing at 40C for 30 mnutes and then to secondary
curing at 0GxokL30 mnutes to forma pol yurethane foam (foam | ayer).
Thereafter, the rel ease sheet was rel eased. Then, the pol yurethane foam was
regul at ed E0d24dve a thickness of 1 . 3 mmby a slicer (manufactured by
Fecken) to regul ate.thickness accuracy. .Thereafter, doybl e- si ded tape
(doubl & tack L apESTAEHeVEd TP St et o i & FERFeSeaTbt uck by a

| am nat or drg bherstiaes efrtibeubasRrMabedind andyeéndwidyf @paler@dy pol i shing
pad. [0155] Exanples 2 to 6 and Conparative Exanple Pol i shi ng pads

1
wer e prepdtegobnin pecazmEhasaide pelishibahpyer 1sefkeEind vhh ahine
conmpoundi rations shown in _Table 1 r, d 6 r.afi Exanpl e
: g PR e S R R L s St
manuf act ured xby sBak 8i €hisgl Kk & HeolsQuk-r&, Chedidgd <5 iMng an@oprottuksJorner e
di ssolved in 90 parts by meight of dinmethylformam de to prepare, an urethane
sol uti on. STRECHEEEREREISAICEEPSH NhRY LdBEIcnddi ottt s aRisEnaRP & F 09 ayer

(Bol ance %%%%E%hé%%%}ngggég&%zé I%ilzex%ng)?ﬁ%’f KEAat YL edhyToyobo Co

Ltd.) previously regu ng to have a thicknéess of 0.8 mm to
prepare af thethaneyfdd im treeedin pfaesafindnct i dre oliréddiar ¢xrfombase
material |ayer was dipged in a DVF-water nixtu%e é water = §8{70) for 30
m nut es ardeRkefcdtofeliaf it it SFCFERSS4 &R e SPoR E%F PRy The

di”Ethylfgkgggigf BYe VB e s SMRET GRY ?r@@fﬁ%ﬁéﬂigﬁyﬁdEgéglM@5n$@rn3d- Then,
t he pol yurethane foamwas regul ated to have a thickness of 1.3 mmby a

slicer (npautactlaely byirEgekednspdaregsal atwrtthicgkndss rateimedyandrher eafter,

a doubl e-si ded tape (double tacgk tape nuf act ured by Sekisui, Chem cal Co.,
Ltd) was 5988}?36_5/ %{né ae?ﬁ%q‘&s llBCgﬁ_gesg‘rif%%%lpoﬁ% & Oﬁggé %T%Etelr?ea' | ayer to
prepare agpebiebi Ngomatht ri CRRNALEMEped 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..
arenotparticularlylimitedeithér,andaresuitablydetermined
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
structureisnotparticularlylimited, andforexample, formation
by mechanical cutting with a jig such as a bite of predetermined
size, formation by casting and curing resin in a mold having
a specific surface shape, formation by pressing resin with a

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

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

[0127]

The polishingpadof the fourthinventionmaybe 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 refersto flatness
of a pattern region upon polishing an object of polishing having
fine unevenness generateduponpattern formation, anduniformity
refers to the uniformity of the whole of an object of polishing.
Planarity is improved by the characteristics of the polishing
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 suchmaterial include a nonwoven fabric
such as a polyester nonwoven fabric, a nylon nonwoven fabric
or an acrylic nonwoven fabric, a nonwoven fabric impregnated
with resin such as a polyester nonwoven fabric impregnated with

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

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

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

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

wafer 4 is polished by being pressed against the polishing pad
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lwhilethepolishingplaten2andthepolishinghead5are rotated
and a slurry is fed. No specific limitation is placed on a flow
rate of the slurry, apolishing load, apolishingplaten rotation
number and a wafer rotation number, which areproperly adjusted.
[0133]

Protrusions and scratches on the surface of the
semiconductor wafer 4 are thereby removed and polished flatly.
Thereafter, a semiconductor device isproduced 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,
whilethe inventionisnot limitedtodescriptioninthe examples.
{0135]

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

The nitrogen gas permeability rate [cm’/cm*s-cmHg] of the
sheet was measured according to ASTM-D-1434. Specifically, the
permeability rate was measured in the following manner. The
sheet was cut in a size of 12 cmd to prepare a sample. The sample
was held between 2 plates having a 10 cm$ gas permeation area,
and different pressures were given to both sides of the sample,
and thenitrogengas permeabilityrateof the sheet wascalculated
fromthe slopeofa change in the volume of a nitrogengaspermeated
with time at 25°C. However, when the sample is a resin, the

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

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

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

[0138]
(Measurement of Cell Diameter Distribution)

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

[0139]

(Measurement of Interconnected Cell Rate)

The interconnected cell rate was measured according to
the method ASTM-2856-94-C. 10 polyurethane foams cut out in
a circular form were plled 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]x100

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

[0140]

(Measurement of specific gravity)

Determined according to JIS Z8807-1976. The prepared
polyurethane foam cut out in the form of a strip of 4 cmx8.5
cm (thickness: arbitrary) was used as a sample for measurement
of specific gravity and left for 16 hours in an environment of
a temperature of 2312°C and a humidity of 50%%t5%. Measurement

was conducted by using a specific gravity hydrometer

(manufactured by Sartorius Co.,Ltd).

49



(N

01

in conl | Hydroxyl value 10T 80Z SOE

[0141]
{(Measurement of hardness)

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

(Measurement of Adhesive Strength)

The prepared polishing pad was cut out in a size of 25
mm in width 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 cmd
circular, manufactured by Asahi Diamond Co., Ltd.). At this
time, the dresser loadnwas 100 g/cn?, 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. Theevaluationresults
are shown in Table 1. The polishing conditions are as follows:

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

Slurry amount: 100 ml/min

Polishing pressure: 10 kPa

Number of revolutions of polishing platen: 55 rpm

Number of revolutions of glass plate: 50 rpm

Polishing time: 10 min/plate

Number of glass plates polished: 500

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

A removal rate stability (%) is calculated by determining
the maximum removal rate, minimum removal rate and average
removal rate of froma first glass plate to a £inal treated glass
plate (100 plates, 300 plates or 500 plates in total) and then
substituting the abovevaluesinthe followingequation. Alower
removal ratestability (%) is indicative of less change inremoval
rate even when a large number of glass plates are polished. 1In
thepresent invention, theremoval ratestabilityaftertreatment
of 500 plates is preferably within 15%, more preferably within

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

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

80 partsbyweight of high-molecular-weight polyol EX-5030
(manufactured by Asahi Glass Co., Ltd.; OHV, 33; number of
functional groups, 3), S5partsbyweight of polycaprolactonetriol
(Placcel 305 manufactured by Daicel Chemical Industries, Ltd.;
OHV, 305; number of functional groups, 3), 5 parts by weight’
of polycaprolactonediol (Placcel 205 manufactured by Daicel
Chemical Industries, Ltd.; OHV, 208; number of functional groups,
2), 10 parts by weight of diethylene glycol (OHV, 1057; number
of functional groups, 2), 6 pérts by weight of a silicone-based
surfactant (SH-192, manufactured by Dow Corning Toray Silicone
Co., Ltd.) and 0.30 part by weight of a catalyst (No. 25,
manufacturedbyKao Corporation) were introducedintoacontainer
and mixed to prepare a second component (40°C). The average
hydroxyl value (OHVav) is 157.8 mg KOH/g (theoretical) and the
averagenumbercxffunctionalgroups(fav)5132.9(theoretical).
Then, the mixture was stirred vigorously for about 4 minutes
at a revolution number of 900 rpm by a stirring blade so as to
incorporate bubbles into the reaction system. Thereafter, 44.8
parts by weight of carbodiimide-modified MDI (Millionate MTL
manufactured by Nippon Polyurethane Industry Co., Ltd.; NCOwt%,
29 wt%; 40°C) as a first component were added to the second.
component (NCO/OH=1.1) and stirred for about 1minute toprepare
a cell dispersed urethane composition.
[0146] |

The prepared cell dispersed urethane composition was -
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appliedonto arelease sheet (polyethylene terephthalate, Toyobo
Ester E7002, thickness: 0.05 mm, manufactured by Toyobo Co.,
Ltd.) previously subjected to release treatment, to forma cell
dispersed urethane layer thereon. Then, the cell dispersed
urethane layer was covered with a base material layer
(polyethylene terephthalate, Toyobo Ester E5001, thickness:
0.188 mm, manufactured by Toyobo Co., Ltd.). Thecell 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
to formapolyurethane foamlayer. Thereafter, thereleasesheet
under the polyurethane foam layer was released. Then, the
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 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 layer
was observed under a microscope, spherical interconnected cells
with circular pores formed in the surface of the cells had mainly
been formed.
[0147]
Example 2

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

Apolishingpadwaspreparedinthe samemanneras inExample
1 except that 55 parts by weight of EX-940 were used in place
of EX-5030, the amount of Placcel 305 incorporated was changed
from 5 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, andthe amount of MillionateMTL incorporated
was changed from 44.8 parts by weight to 48.5 parts by weight..
The average hydroxyl value (OHVav) is 170.9 mg KOH/g
(theoretical) and the average number of functional groups (fav)
is 2.8 (theoretical). When a section of the polyurethane foam
layer was observed under a microscope, spherical interconnected
cells with circular pores formed in the surface of the cells
had mainly been formed.
[0149]
Example 4

Apolishingpadwas preparedinthe samemanner as inExample
1 except that 35 parts by weight of EX-940 were used in place
of EX-5030, the amount of Placcel 305 incorporated was changed
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
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by weight, the amount of diethylene glycol incorporated was
changed from 10 parts by weight to 5 parts by weight, the amount
of No. 25 incorporated was changed from 0.30 part by ﬁeight to
0.10partbyweight, and the amount ofMillionateMIL 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
layerwasobservedunderandcrospope,sphericalinterconnected
cells with circular pores formed in the surface of the cells
had mainly been formed.
[0150]
Comparative Example 1

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

the cells were composed almost of closed cells.

[0151]
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Comparative Example 2

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



66 SZ LZ AgqrAvs6 OT; Toad6 66'0 SD O

LE

lg 89 EH,

har dness (degrees |et

z otdurexm
14 91 8 0%6 1°L Le 9¢°0 09 - saTtjexeduop
T ordurexy
0T 6 8 008 S'y 62 6v°0 T 09 aaT3eIRdUOD
6 8 L 0S0T €°8 0% $E°0 9g 8S ¥ ordurexy
9 9 9 060T £°6 Sg 6E°0 £9 €5 € otdurexyg
8 L L 0€TT L8 8¢ Zv°0 89 65 z otrdurexwy
6 8 8 086 g°8 0% T80 18 ] T orduexy
(uru/y) {wrd)
s300us 00g | s300us s300Us °3ex (N) (%) @3ex Iejouetp
00¢ us 001 Teaowsx urbusaas (sooxbap) Kytaeab TTeO pelo TT90
(%) A2TTTqElS 23X TRACWEY sHexony SATSOYPY sssupaey o oryToadg BUUODIBIUL ebexaay
T oTdRL
(26101l

57



60 Z6"0 06'0 WO 09'0 9Z°Ointercon netted cell rate (%9 TS S9 19 85

As can be seen from Table 1, the polishing pads of the
present invention are excellent in remoﬁal rate stability and
in the adhesiveness between the polishing layer and the base
material layer. |
[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/Q),
5 parts by weight of polycaprolactone polyol (Placcel 205
manufactured by Daicel Chemical Industries, Ltd.; number of
functional groups, 2; hydroxyl value, 208 mg KOH/g), 5 parts
by weight of polycaprolactone polyol (Placcel 305 manufactured
byDaicel Chemical Industries, Ltd.; numberof functional groups,
3; hydroxyl value, 305 mg KOH/g), 5 parts by weight of
trimethylolpropane (number of functional groups, 3; hydroxyl
value, 1245 mg KOH/g), 6 parts by weight of a silicone-based
surfactant (B8443 Goldschmidt Ltd.) and 0.3 part by weight of
a catalyst (No. 25, manufactured by Kao Corporation) were
introduced into a container and 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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applied onto a release sheet comprising a PET sheet (75 um
thickness, manufactured by Toyobo Co., Ltd.) previously
subjected to release treatment, to prepare a cell dispersed
urethane layer thereon. Then, thecelldispersedurethane layer
was covered with a base material layer comprising a PET sheet
(188 um thickness, manufactured by Toyobo Co., Ltd.). The cell
dispersed urethane layer was regulated tobe 1.5mm in thickness
with a nip roll, then subjected to primary curing at 40°C for
30 minutes and then to secondary curing at 70°C for 30 minutes
to form a polyurethane foam (foam layer). Thereafter, the
release sheet was released. Then, the polyurethane foam was
regulated to have a thickness of 1.3 mmby a slicer (manufactured
by Fecken) to regulate thickness accuracy. Thereafter, a
double-sided tape (double tack tape manufactured by Sekisui
Chemical Co., Ltd) was stuck by a laminator to the surface of
the base material layer to prepare a polishing pad.
[0155]
Examples 2 to 6 and Comparative Example 1

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

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

regulated by buffing to have a thickness of 0.8 mm, to prepare
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1Conparative Exanple 1 Conparative Exanple 2 As can be seen from
Tabl e 3, the polishing pads of the present invention are excellent in
removal rate stability, in self-dressing, and in the adhesi veness between
the polishing |layer and the base material |ayer. [0158]

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 was formed. Then, the polyurethane foam was regulated to
have a thickness of 1.3 mm by a slicer (manufactured by Fecken)
to regulate thickness accuracy. Thereafter, a double-sided
tape (double tack tape manufactured by Sekisui Chemical Co.,
Ltd) was stuck by a laminator to the surface of the base material

layer to prepare a polishing pad.
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[ Third Invention] Production Exanple 40 parts by wei ght of POP36/28
(pol ynmer polyol, hydroxy value 28 ng KOH g, made by Mtsui Chem cal s,

Inc.), 40 parts by weight of ED 37A (pol yetherpol yol, hydroxy value 38 ng
KOH g, made by Mtsui Chemicals, Inc.), 10 parts by wei ght of PLC305

(pol yester polyol, hydroxy value 305 ng KOH g, made by Dai cel Chem cal

I ndustries, Ltd.), 10 parts by weight of diethylene glycol, 5 .5parts

bywei ght of a silicon-based surfactant (SH 192, made by Toray Dow Cor ni ng
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 m xed.
Then, the m xture SySrirredvi gorfoysly [for about 4 m nutes at a revol ution
nunber of 900 rpn@ﬁy A Btiriring jbllade|so as to incorporate bubbles into the
reaction system [[greafier|ic 4|2 |paet3 |y weight of MIlionate MIL (nade
by N ppon Pol yur et§1§na ndustry |Cd. | LPd.) were added thereto and stirred
for about 1 m nuti&®ojpfepare cqgl I} qi spersed urethane conposition A
[0159] Exanple 1 hg prieparied delll |di spersed uret hane conposition A
was applied onto [§ relepsie |[sheet (lpol yethyl ene terephthal ate, thickness 0.2
mm previously su%iec:g@;tporekeaﬁa bre;@nent, to prepare a cell dispersed
r

o

ur et hane | ayer thereon.| Theg t e |cel ||°di $persed urethane | ayer was covered
with a base naterfal || ayer oliyet hyljeme|t erephthal ate film thickness 0.2
mm manuf act ured By Tpylobo Lt|d. | The cell dispersed urethane |ayer
was regul ated to Qe 1} 2] nm t i gkmegsiwith a nip roll and then cured at

=]

70C for 3 hours ti@ foramya<pel ywictibanefdam | ayer. Thereafter, the rel ease
sheet in the | owdrd-sufflade |si de |off 1heé”polyurethane foam | ayer was
rel eased. Then, t|ie sprif dcq of| tlhe pol ydr et hane foam | ayer was buffed to a
t hi ckness of 1.0 [nm b}y ja [bdffijnd machiiné {nmanufactured by Amtec) to
regul ate thicknegsg accurgcy. Thereafite¢r) @ doubl e-sided tape (doubl e tack
t ape manuf act ur edzby Kileje Citgmileab |ToR| Ltd) was stuck by a laminator to
the surface of the base matierijal| ljayel to|prepare a polishing pad. A
phot om crograph qgr a sectliqn gf |theipolishing pad is shown in FIG 2.

1 The|prepared cell dispersed urethane

t

conposition A was pliled antgd g basej{material |ayer (polyethylene
tereohthal ate fil t {1 |CWHeSs |6.|2 | Ay jd%)bo Co., Ltd. ) , to prepare a
cell dispersed ur ahe liayer |theneoni Then, the cell dispersed urethane
| ayer was covered with |a|rel easd sheet (polyethyl ene terephthal ate,

t hi ckness 0.2 mm)| prepdijoyslly gquhj jected|to rel ease treatnent. The cel

di sper sed uretharg | ayer {was rjedullated.to|be 1.2 nun in thickness with a
nip roll and ther%curéﬁibﬁ Z0Qefien>3°hBi®¥s to form a pol yuret hane foam

| ayer. Thereafterlk the |rgl egasg gheetl in|the upper-surface side of the
pol yur et hane foam | ayer g rel ease Thereafter, a polishing pad was
prepared in the gane penrier ag ijn|Exanmple; 1. A photomi crograph of a section
of the polishing %%? s ghown |i n K
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As can be seen from Table 4, the polishing pads of the present invention
are extrenely excellent in renoval rate stability because of | ow
fluctuation of cells in the vicinity of the polishing surface. [0162]
[ Fourth I nvention] Exanmple 1
70par t sbywei ght of hi gh- nol ecul ar - wei ght pol yol EX- 5030 (nmanufactured by Asahi
d ass Co., Ltd.; OHV, 33; nunber of functional groups, 3), 30 parts by
wei ght of pol ycaprol actonetriol (Placcel 305 manufactured by Daicel
Chem cal I ndustries, Ltd. ; OHV, 305; nunmber of functional groups , 3), 5
parts by weight of a silicone-based surfactant (L-5340, manufactured by Dow -
Corni ng Tor ay l«ong Qo,, |Ltd) pndj0.18 part by weight of a catalyst
(No. 25, manufactuyed by Kap Corporat|on) were introduced into a container
and mxed to p pq§e°b“ &¢Bn| tohpphent (25C). The average hydroxyl val ue
(OHvav) is 114 g KQH/|g|{(theoret]cal) and the average nunber of
functional gro (fav)T$ B (tiheofetjcal). Then, them xture was stirred
vi gorously for minutes fat @ revol ution nunber of 900 rpm by a
stirring bl ade o |enepr poicat 5 bubbl es into the reaction system
Thereafter, 32 )y |Wei ght of cprbodiimde-nodified MD (MIlionate
of y t-hane | ndustry Co., Ltd.; NCOw% 29
I werje added to the second conponent (NCO CH
MU t o prepare a cell dispersed urethane
prepared cell dispersed urethane conposition
(4 et hyl enet er epht hal at esheet , Toyobo
niftrogen gas perneability rate 1.15x10-1
gby|glToyobo Co , Ltd. ) previously subjected
€ a°ce]l | dispersed urethane | ayer thereon.
ne | ayer was covered with a support sheet
yobjo Ester E5001, thickness 0.188 mm
&. 72x10- 11 [cnB/cn@s. cnHg], manufactured by
spersed urethane | ayer was regul ated to be
roll clearance 1.1 mm , then subjected to
nutles |and then to secondary curing at 70C
Joam |l ayer. Thereafter, the rel ease
am |rayer was rel eased. Then, the surface of
iced to a thickness of 1.0 mmby a slicer
iy Hecken) to regul ate thickness accuracy.
(dioub] e tack tape nmanufactured by Sekisu
S flfanj nator to the surface of the support
. [01p4] Exanple 2 Apol i shi ng pad
as{in| Exanpl e 1 except that primary curing
4l Sheo and subsequent secondary curing was not
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[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 nm nitrogen gas perneability rate 2.33x10-9
[cnB/cnR.s.cnHg] , manufactured by Toyobo Co., Ltd.) was used in place of
the rel ease sheet described in Exanple 1. [0166] Conparative Exanple 1

A pol yuret hane foam | ayer was fornmed in the sanme manner as in Exanple 1
except that a rel ease sheet (paper, Separator 70GS, thickness 0.058 mm
nitrogen gas perneability rate 1.06x10-6 [cnB/cnR-s.cnHg], nmanufactured by

G i Paper Co., hAbdcgdn adsaeauppeat tTadlees, (papesoliSapaigapads 7663 he hi ckness
0. 058 ruin, nitrogegp&gs perneability rate 1.06x10-6 [cnB/cre.s-cnHg],
manuf act uPEGSBPLGIVEPAEER T%F SXCeYLFNGEArer MR KapP stePdf 1tke Hdl ease

sheet ands%?%-é?@%?IﬁgFQﬁEﬁigeéﬁgigﬁg%gigeﬁéggxﬁéﬁ) en' R8BI fhidre rel ease

sheet and t'he support”'sheet above and bel ow t he pol yurethane foam | ayer
were rel eaggedr Fhénthddaidsesimaesrdblt heyqol yur et hane foam | ayer were sliced
to a thickness of 1.0 mmby a slicer of handsaw type (nmanufactured by
Fecken) td9% a8l ate thickness accuracy. Thereafter, a doubl e-sided tape
(base mat erhal.g pg+&@gﬁﬁhene terephthal ate) was stuck by a lam nator to the
pol yuret hane foam | ayer to prepare a polishing pad. [0167] Table 5 Average
cel l Production Example

40 parts by weight of POP36/28 (polymer polyol, hydroxy
value 28 mg KOH/g, made by Mitsui Chemicals, Inc.), 40 parts
byweightofED—37A(polyetherpolyol,hydroxyvalue38mgKOH/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, 5.5partsbyweight of a silicon-based surfactant (SH-192,
made by Toray Dow Corning Silicone Co., Ltd.) and 0.25 part by
weight of a catalyst (No. 25, made by Kao Corporation) were
introduced into a container and sufficiently mixed. Then, the
mixturewas stirredvigorously for about 4minutesatarevolution
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
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dianete r(gm Interco nnected cell rate (% Specifi ¢ gravity C hardnes s
(degree s)

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,thereleasesheetinthelower~surfaceside
afthepolyurethanefoamlayerwasreleased. Then, the surface
of the polyurethane foam layer was buffed to a thickness of 1.0
mm by a buffing machine (manufactured by Amitec) to regulate
thickness accuracy. Thereafter, a double-sided fape (double
tack tape manufactured by Sekisui Chemical Co., Ltd) was stuck
byalaminatortothesurfaceofthebasemateriallayertoprepare
apolishingpad. Aphotomicrographofa section of the polishing
pad is shown in FIG. 2. ‘
[0160]
Comparative Example 1

The prepared cell dispersed urethane composition A was
appliedontoeabasenmteriallayer(polyethyleneterephthalate
film, thickness 0.2 mm, Toyobo Co., Ltd.), to prepare a cell
dispersed urethane layer thereon. Then, the cell dispersed
urethane layer was covered with a release sheet (polyethylene
terephthalate,thicknessO.me)previouslysubjectedtorelease
treatmeﬁt. The cell dispersed urethane layer was regulated to
be 1.2 mm in thickness with é nip roll and then cured at 70°C
for 3 hours to form a polyurethane foam layer. Thereafter, the
releasesheetintheupper—surfacesideofthepolyuréthanefoam
layer was released. Thereafter, a polishing pad was prepared
inthesamemannerasinExample]”‘ Aphotomicrographofasection

of the polishing pad is shown in. FIG. 3.
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65 0.35 34 6 7 9 Exanple 2 75 69 0.32 31 6 9 12

As can be seen from Table 4, the polishing pads of the
present invention are extremely excellent in removal rate
stability because of low fluctuation of cells in the vicinity
of the polishing surface.
[0162]
[Fourth Invention]
Example 1

70partsbyweightofhigh—molecular—weightpolyolEX—5030
(manufactured by Asahi Glass Co., Ltd.; OHV, 33; number of
functional groups, 3), 30 parts by weight of
polycaprolactonetriol (Placcel 305 manufactured by Daicel
Chemical Industries, Ltd.; OHV, 305; number of functional groups,
3), 5 parts by weight of a silicone-based surfactant (L-5340,
manufactured by Dow Corning Toray Silicone Co., Ltd.) and 0.18
part by weight of a catalyst (No. 25, manufactured by Kao
Corporation) were introduced into a container and mixed to
prepare a second component (25°C) . The average hydroxyl value
(OHVav) is 114.6 mg KOH/g (theoretical) and the average number
of functional groups (fav) is 3 (theoretical). Then, themixture
wasstirredvigorouslyforabout4ndnutesatarevolutionnumber'
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

appliedontozareleasesheet(polyethyleneterephthalatesheet,
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Exanple 3 65 64 0.36 35 6 8 10 Conparativ e Exanple 1 62 58 0.43 40 7

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,ToyoboEsterESOOl,thicknessO.lSBmm,niﬁrogen
gas permeability rate 3.72x107" [cm®/cm®s-cmHg}, manufactured
by Toyobo Co., Ltd.). The cell dispersed urethane layer was
regulated to be 1.3 mm in thickness with a nip roll (clearance
1.1 mm), then subjected to primary cﬁring at 40°C for 10 minutes

and then to secondary curing at 70°C for 2 hours to form a

polyurethane foam layer. Thereafter, the release sheet under
the polyurethane foam layer was released. Then, the surface
of the polyurethane foam layer was sliced to a thickness of 1.0
mmbyaslicerofhandsawtype(manufacturedbyFecken)toregulate
thickness accuracy. Thereafter, a double-sided tape (double
tack tape manufactured by Sekisui Chemical Co., Ltd) was stuck
by a laminator to the surface of the support sheet to prepare
a polishing pad.
[0164]
Example 2
Apolishingpadwas preparedinthe samemanneras inkExample
1 except that primary curing was carried out at 70°C for 2 hours,
and subsequent secondary curing was not carried out.
.[0165] -
Example 3
Apolishingpadwaspreparedinthe samemanner as inExample
1 except that a release sheet (polypropylene, Toyopearl SSP4256,
thickness 0.05 mm, nitrogen gas permeability rate 2.33%x107°

[cm®/cm?s-cmHg], manufactured by Toyobo Co., Ltd.) was used in
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14 20 As can be seen from Table 5, the polishing pads of the
present invention are excellent in renoval rate stability. In Conparative
Exanpl e 1, when the rel ease sheet and support sheet having a high nitrogen
gas perneability rate were used, the pol yurethane foam | ayer was shrunk and
did not have a spherical cell structure. CLAI M5 1. A nethod for
manuf acturing a polishing pad, conprising steps of preparing a

cel | -di spersed urethane conposition by nmechani cal foam ng nethod, coating a
sheet A having a nitrogen gas perneability rate of 1x10-7 [cnB/cnRscnHg] or
| ess V“trn#ﬂQ%eC%Eltﬂésfﬁiéégé!BH%%Qaaéséﬁﬂﬁgﬁiﬂd<m&amb&ainating-a sheet B
having a nitrogen gas perneability rate of |x10-7 [cnB/cnR.s.cnHg] or |ess
on the coatoadéegel | - di spersed uret hane conposition, and curing the

cel | -di spersed urethane c sition while keeping the thickness thereof
uniforn1mﬂ%ﬁWErﬁFéggi%ﬁﬁwgggg'to forma thernosetting pol yurethane foam

layer with int eACp@%ﬂma@@ kSam layer was fU¥eeeihorthd eamemmfrant uring a
pol i shing pad according to claim1l, wherein the curing step conprises at

| east pri rer yncErdmpjcandeseehddaf ewslifpset RBepE i REPFreurtRRFI %t a
curing tenperature of 30 for. ' [ »110,60,4d nutes, and
t he secongg 'cgﬁﬁﬁgn?isé%9§§g§FVnél?5§gé¢a d%éﬁ%?g%8§%o 80C for a curing
time of 30 HAdbes o3 MPR-culg], masdufdduiet bodfiorapanTbactludig a
pol i shing pad according to claim 1, wherein_the shee%s A %ng g are

pol yet hyl emsl @@U@Pﬁﬂfhé&@@é (prRey PERPEREGN EPGS. thicknegs UaAURS My hg pad

2 Sem condUCTaPBegr e T CoRhPrEsst s ol haT TR Rt ho sur face of ©
a sem conguch@rcwaked by Dhit PepquolCos hiligl padené wiesd amgplace of the
V 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 releasedﬂ. Then, both

sides of the polyurethane foam layer were sliced to a thickness

of 1.0 mm by a slicer of handsaw type (manufactured by Fecken)

to regulate thickness accuracy. Thereafter, a double~sided

tape (base material: polyethylene terephthalate) was stuck by

a laminator to the polyurethane foam layer to prepare a polishing

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

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

Comparative Example 1, when the release sheet and support sheet
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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 sheet A
having a nitrogen gas permeability rate of 1x107’ [cm®/cm? s-cmHg]
or less with the cell-dispersed urethane composition,
laminating a sheet B having a nitrogen gas permeability rate
of 1x1077 [cm®/cm®s-cmHg] or less on the coated cell-dispersed
urethane composition, and curing the cell-dispersed urethane
composition while keeping the thickness thereof uniform with
a pressingmeans to forma thermosetting polyurethane foam layer

with interconnected cells.

2. The method for manufacturing a polishing pad
according to claim 1, wherein the curing step comprises at least
primary curing and secondary curing, 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.
3. The method for manufacturing a polishing pad
according to claim 1, wherein the sheets A and B are polyethylene

terephthalate sheets respectively.

4. A polishing pad manufactured by the method of claim

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

semiconductor wafer with the polishing pad of claim 4.
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