DESCRIPTION POLISHING PAD TECHNICAL FIELD [0001] The
present invention relates to a polishing pad (for rough polishing or final
polishing) used in polishing the surfaces of optical materials such as
reflecting mirrors etc., silicon wafers, glass substrates for hard disks,
aluminum substrates etc., as welkas amethad for manufacturing the
polishing pad. Particularly, the polishing pad of the present invention is used
preferably as a polishing pad fecfitaHiolishizgh 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
pFiﬂ%lllﬁ%%t%n SR improve surface roughness and removal of scratches.
[O[Q)Q)?dl] 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 andsipwdtaneouslydeeding tberaanan absasivercaiaining eoealloidal
silica in an alkali-based aqueous solution (Patent Literature 1).

polishing or final polishing) used in polishing the surfaces
of optical materials such as reflecting mirrors etc., silicon
wafers, glass substrates for hard disks, aluminum substrates
etc., as well as a method for manufacturing the polishing pad.

Particularly, the polishing pad of the present invention is used

preferably as a polishing pad for final polishing.

BACKGROUND ART
[0002]

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

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

aqueous solution (Patent Literature 1).



[0004] As the polishing pad for finishing used in final polishing, the
following polishing pads have been proposed besides those described above.
[0005] A suede finishing polishing pad comprising a nap layer having a
large number of long and thin holes (naps) formed with a foaming agent in
the thigkness direction, in polyurethane resin, and a foundation cloth for
reinforcing the nap layer is proposed (Patent Literature 2). [0006] A
suede abrasive ploth forifinab polichirtg,in svhiich used in final polishing,
surfaceroughnessisexpressedasanarithmeticaverageroughness (Ra) of 5 gm
of fesd a3 propased(Patérittteritré 3y 0007] ProRpsattazive efthtfopse
final polishing, which is provided with a base material part and a surface layer
(W& HAyery forined Bn the base material part, wherein a polyviny! halide or
viny&) B@Hide copolymer is contained in the surface layer, is proposed (Patent
Literature 4).

A suede finishing polishing pad comprising a nap layer

having a large number of long and thin holes (naps) formed with
a foaming agent inthe thicknessdirection, inpolyurethane resin,
and a foundation cloth for reinforcing the nap layer is proposed
(Patent Literature 2).

[0006]

A suede abrasive cloth for final polishing, in which
surfaceroughness isexpressedasanarithmeticaverageroughness
(Ra) of 5 um or less, is proposed (Patent Literature 3).
[0007]

An abrasive cloth for final polishing, which is provided
with a base material part and a surface layer (nap layer) formed
on the base material part, wherein a polyvinyl halide or vinyl
halide copolymer is contained in the surface layer, is proposed
(Patent Literature 4).

[0008]

Conventional polishing pads for finishing have been
produced by a wet curing method. The wet curing method is a
method wherein an urethane resin solution obtained by dissolving
urethane resin in a water-soluble organic solvent such as

dimethylformamide is applied onto a base material, then



[0008] Conventional polishing pads for finishing have been produced by
a wet curing method. The wet curing method is a method wherein an
urethane resin solution obtained by dissolving urethane resin in a
water-soluble organic solvent such as dimethylformamide is applied onto a

base naterial sthen wetesalidified, bytreatment indawater, o form A-RArouss i n
grain side layer, which is then washed with water and dried, followed by
pslisleing ot the wrakhside tayer i forad avsutiacetayes {naprlayer). inRateat
Literature 5, for example, an abrasive cloth for finishing, having roughly
sphieFiealibleshaingsh averayespafiicle diameterfef ' té 30 g gs laver
roduced bg/ the wet curing method. LeOOOQ In the conventional polishin

p
phdgRor Hhidhing, NAWEVET, ket Trave 4 thir and forig effbidfure? Drid hiterial
of the guraceay ?Eﬂ%ﬁ% Is poor in mechanical sirength, .and thustherg are |

problems such as poor durability, gradual deterioration in planarizing
characigrsigscand interiorstabilty of removalrate 00 uced by the wet
curing method.
[0009]

Inthe conventional polishingpads for finishing, however,
cells have a thin and long structure, or amaterial 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.

[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

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0011]
Anobject of thepresent inventionistoprovideapolishing

pad excellent in durability.



Patent Literature 1: JP-A 2003-37089 Patent Literature

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]

That is, the present invention relates to a polishing pad,
wherein a polishing layer is arranged on a base material layer,
and the polishing layer comprises a thermosetting polyurethane
foam having roughly spherical interconnected cells with an

average cell diameter of 35 to 300 pum, the thermosetting

polyurethane foamis a cured product of a cell dispersed urethane

composition contains an isocyanate component and an active

hydrogen—-containing compound, the active hydrogen-containing

compound contains 60 to 85% by weight of a high-molecular-weight

polyol having a hydroxyl value of 20 to 100 mgKOH/g and 2 to

15 % by weight of a low-molecular-weight polyol having a hydroxyl

value of 400 to 1830 mgKOH/g, and the polishing layer has

self-adhered to the base material layer.

[0014]

It is believed that the conventional polishing pads for
finishing, uponrepeatedapplicationof pressuretothepolishing
layer, areliableto“collapse” andarepoor indurabilitybecause
cells of the polishing pads have a thin and long structure or

the material of the polishing layer itself is poor in mechanical



2: JP-A 2003-100681 Patent Literature 3: JP-A 2004-291155 Patent

strength. On the other hand, when a thermosetting polyurethane
foam having roughly spherical interconnected cells having an
average cell diameter of 35 to 300 Um is used to form a polishing
layer as described above, the durability of the polishing layer
can be improved. Accordingly, when the polishing pad of the
present invention is used, planarizing characteristics can be
kept high for a longperiodof time, and the stability of a removal
rate can be also improved. The term “roughly spherical” refers
to sphere-shaped and oval sphere-shaped. Oval sphere-shaped
cells are those havingaratioof amajor axis L/minor axis S(L/S)
of 5 or less, preferably 3 or less, more preferably 1.5 or less.
[0015]

The thermosetting polyurethane foam of the present
invention has an interconnected cell structure, hasmicroscopic
holes formed on the surfaces of cells and thus has suitable water
retention characteristics.

[0016]

The thermosetting polyurethane foam had self-adhered to
a base material layer. Release of the polishing layer from the
base material layer can thereby be effectively prevented.
[0017]

The base material layer is preferably a foamed plastic
film containing at least one resin selected from the group
consistingofpolyethylene, polypropyleneandpolyurethane. 1In
CMP, both a polishing pad and an object to be polished such as

a wafer are rotated and revolved and rubbed against each other



Literature 4: JP-A 2004-335713 Patent Literature 5: JP-A 2006-75914

under pressure thereby executing polishing. Duringpolishing,
thepolishingpadissubjectedtovariousstrengths (particularly
in the horizontal direction) and is thus easily deformed, which
may result in uneven polishing and scratching of the object to
be polished. By using the base material layer made of the
above-mentioned foamed plastic film, the base material layer
can be prevented from being expanded and contracted during
polishing, thereby deformation of the polishing pad can be
suppressed.

[0018]

A thickness of the base material layer is preferably 20
to 1000 wm. When the thickness is less than 20 um, the polishing
pad is insufficient in strength and tends to be easily deformed.
On the other hand, when the thickness is greater than 1000 pm,
flexibility tends to be lacking.

[0019]

The present invention also relates to a method for
manufacturing a semiconductor device, which comprises a step
of polishing the surface of a semiconductor wafer with the

polishing pad described above.

BEST MODE FOR CARRYING OUT THE INVENTION
[0020]

The polishing pad of the present invention comprises a
basematerial layer and a polishing layer made of a thermosetting

polyurethane foam (hereinafterreferredtoaspolyurethane foam)



DISCLOSURE OF THE INVENTION PROBLEMS TO BE SOLVED BY THE
INVENTION [0011] Anobjectofthepresentinventionistoprovideapolishing
pad excellent in durability. MEANS FOR SOLVING THE PROBLEMS [0012]
The present inventors made extensive study to solve the problem described

ahovenand,as kesult.they found that the abject canberachieved by tbea ge

following polishing pad and reached completion of the present invention.
cell diameter of 35 to 300 um.

[0021]

Thepolyurethaneresinisapreferablematerial for forming
the polishing layer because it is excellent in abrasion
resistance, a polyurethane polymer having desired physical
properties can be easily obtained by changing its raw material
composition, and roughly spherical fine cells can be easily
formed by a mechanical foaming method (including a mechanical
frothing method).

[0022]

The polyurethane resin comprises an isocyanate component,
a polyol component (high-molecular-weight polyol,
low—-molecular-weight polyol etc.) and a chain extender.
[0023]

As the isocyanate component, a compound known in the field
of polyurethane can be used without particular limitation. The
isocyanate component includes, for example, aromatic
diisocyanates such as 2,4-toluene diisocyanate, 2,6-toluene
diisocyanate, 2,2’-diphenyl methane diisocyanate,
2,4"-diphenyl methane diisocyanate, 4,4’-diphenyl methane
diisocyanate, polymeric MDI, carbodiimide modified MDI (for
example, Millionate MTL made by Nippon Polyurethane Industry
Co., Ltd.), 1,5-naphthalene diisocyanate, p-phenylene
diisocyanate, m-phenylene diisocyanate, p-xylylene

diisocyanate and m-xylylene diisocyanate, aliphatic



[0013] That is, the present invention relates to a polishing pad, wherein a
polishing layer is arranged on a base material layer, and the polishing layer
comprises a thermosetting polyurethane foam having roughly spherical
interconnected cells with an average cell diameter of 35 to 300 m, the
thermosefting Ralyurethane foamiis curedspraduct of a celp dispersed ny1
urethane composition contains an isocyanate component and an active
hydregen-contairing compound chedtctive hydrogen-goataining compaund ,
contains 60 to 85% by weight of a high-molecular-weight polyol having a
hyaifo s vafrel 6P26 6 A 0D SR OHGTE 2385 96 by mieigiEdpaexane

low-molecular-weight E,olyo,l having a hydroxyl value of 400 to 1830 m
ORI IR e poleing TRy & s SOl oRaf e 545 ARABRA layer.

[Q%]o@horoﬂé%%gl%vcg%HA@&@%&%‘E%%@S%@QQ?%@%@F finigbingy, . y

upon repeated application of pres sure to the polishing layer, are liable to
"¢ollapsed andbare peoki durability hecatseweellsofitbedpalishing pads have
a thin and long structure or the material of the polishing layer itself is poor in
meéshahical strength. On the other hand, when a thermosetting polyurethane

foam having roughly spherical interconnected cells having an average cell
diameter’st 35 %o 300 M8 Use (I RSP RTA polishing I8/t B dEs &b ett abdve,

the gural%igt{? of thg_%olisshin%leaéle% can be grrqc?{oved. Accor%gng%,twg n the

OP . T ?v e cr% ﬁ comgoun SO
polishing pad of the present invention IS used, planarizing characteristics can

b kept high far.a Jang peripd-eftimg, and.the-stability of afemavalrate can

be also improved. The term "roughly spherical" refers to sphere-shaped and

ovaksphere:shaped.coxal sphergashaped cafle anel those havingsa satio of a
major axis L/minor axis S (L/S) of 5 or less, preferably 3 or less, more

prefesalslya8 tor eSS {0D1SPMPouTfe HerNTosEtENG boliuretivane fdam ofs
the present invention has an interconnegted cell structure, has microscopic

hBfed et Hed o theSSurfARE B BaIfs-End thiis has SGftabrR WHtEH Fétettion

characteristics. [0016] The thermosetting polyurethane foam had
self-adhered to a base material layer. Release of the polishing layer from the
basematerial layer can thereby be effectively prevented. [0017]

Among the isocyanate components described above,

4,4’ -diphenylmethane diisocyanate or carbodiimide modified MDI
is preferably used.
[0026]

As the high-molecular-weight polyol, a compound known in
the field of polyurethane can be used without particular
limitation. The high-molecular-weight polyol includes, for
example, polyether polyols represented by polytetramethylene
ether glycol and polyethylene glycol, polyester polyols
represented by polybutylene adipate, polyester polycarbonate

polyols exemplified by reaction products of polyester glycols



The base material layer is preferably a foamed plastic film containing at least
one resin selected from the group cons 'sting of polyethylene, polypropylene
and polyurethane . In CMP, both a polishing pad and an object to be polished
such as a wafer are rotated and revolved and rubbed against each other

under, pressure fhereby execnting, polishingn Pusing Ralishing.théne with

polishingpad is subjected to various strengths (particularly in the horizontal
direktiornandds thus easilp defermed, which mxayorestdt iwoueven potishingd
and scratching of the object to be polished. By using the base material layer

a0 é O fié ab cvelmeitio rietr fodméd plastic JilfL Hié pasethatéranayernd
can be erevented from bejn egganded and, contracted during oIishi,ng,
li A

tHéraby deformation Bt the Bolishig pad cAnde shppressed [0088]"*
thickness, of the.base matsuial, layer s preferably 20,1, 1000 am. When the.

thickness is less than 20 gm, the polishing pad is insufficient in stréngth and
tendstobe easily defosmed Ontherether handowhen the thicknessdsnate,
greater than 1000 gm, flexibility tends to be lacking. [0019] The present
irvenhtion atserrefatesctbsa snethods feromanufacturingva Seimicondacterdeviee,
which comprises a step of polishing the surface of a semiconductor wafer
with thePoiishirfypad 8esciibed Aot "BEST MODE FOR CARRYINGCGUT
T(I)-%E {l;lngerlr(goNriO(%%%]r p _The polishin_g pad of the present invention
comprises a base ma erlaﬁ(fayer and a polishing layer made of a
theymoesetting polyurethane foam ( hereinafter referred to as polyurethane
foam)

To produce the polyurethane foam having an interconnected

cell structure, apolymer polyol ispreferablyused, and apolymer
polyol in which polymer particles made of acrylonitrile and/or
styrene—acrylonitrile copolymers are dispersed is particularly
preferably used. This polymer polyol is contained in an amount
of preferably 20 to 100 wt%, more preferably 30 to 60 wt%, in
the whole polymer polyol used. The high-molecular-weight
polyol (including the polymer polyol) is contained in an amount
of 60 to 85 wt%, more preferably 70 to 80 wt%, in the active
hydrogen—-containing compound. By using the
high-molecular-weight polyol in a specified amount, cell films
are easily broken to easily form an interconnected cell
Structure.
[0028]

Among the high-molecular-weight polyols, a

high-molecular-weight polyol having a hydroxyl value of 20 to



havingroughlysphericalinterconnectedcellshavinganaverage cell diameter of
35 to 300 M. [0021] The polyurethane res in is a preferable material for
forming the polishing layer because it is excellent in abrasion resistance, a
polyurethane polymer having desired physical properties can be easily
obtaingd BywehangingJts raw material compesition, apd:reughly: spherical fine
cells can be easily formed by a mechanical foaming method (including a
nechanieal iffothinganethad) Kl@022] Wwhen the hydroxyl value is less
Thepolyurethaneresincomprisesanisocyanatecomponent, a polyol component
(RigRAtAdletu i iveigitpalyor low-mblezutarawight polybhete y aridrs ehaite
extender. [0023] As the iso,c%/anate component, a compound known in

the fiefef BF FolyTirettiatie CanTbe GS&d WRRGt pRrtRuIaF fitfiton” The™ <"
ISOcyanAte SOMRANEIL inclydes. (o examnle, HomaNs fiisocyanates Such.as

2,4-toluene diisocyanate, 2,6-toluene diisocyanate, 2,2-diphenyl methane
diiseeyanater 24 pdiphienyt methane-diiseeyanate,Aid Hiphenylmetbaseuct
diisocyanate, polymeric MDI, carbodiimide modified MDI(for example,
Mitionate MTFe nrade by<Nippon Polyurethane Industry Co., Ltd.),
1,5-naphthalene diisocyanate, p-phenylene diisocyanate, m-phenylene
diiS8cyanate, p-xylylene diisocyanate and m-xylylene diisocyanate, aliphatic

diisocyanates such as ethylene djisocyanate, 2,2 4-tri I
novarmothy RS0 ARAEar L & RO thyisheciSodyanate, and

cy¢loaliphatic diisocyanales sueh,as 1.4-cyclohexane dilsocyanalered, put
4,4'-dicyclohexyl methane diisocyanate,
isophorenedidsogyanateansnorbornarediisocyanatepdheseatay he usedtic
alone or as a mixture of two or more thereof. [0024] As the isocyanate
cehfporermrit #$ possibfe tdase nwit bnly theeabovesieseribed Hiisocyarate
compounds but also multifunctional (trifunctional or more) poléisocganates.

ASTREThURIFAEGSNAI IS¢y Aite EohTBourids, £ 88rié8 B diisdcyandte adduct
COTRANGS At carpeeily, avalalis é‘ée%&?g%%'\g&%%X%%melastic

uranateTM (Asahi Chemical Industry Co., Ltd.
characteristics, thus easily becoming a brittle polymer.
Accordingly, a polishing layer made of this polyurethane foam
is rigid to easily cause scratch of the polished surface of an
object tobepolished. Ontheother hand, whenthenumber—-average
molecular weight is higher than 6000, polyurethane obtained
therefrom becomes too soft. Therefore, a polishing pad made
of this polyurethane foam tends to be inferior in durability.
[0030]

Examples of the low-molecular-weight polyol that can be
used together with a high-molecular-weight polyol described

above include: ethylene glycol, 1,2-propylene glycol,

1,3-propylene glycol, 1,2-butanediol, 1,3-butanediol,

10 °



[0025] Among the isocyanate components described above,
4,4'-diphenylmethanediisocyanateorcarbodiimidemodifiedMDI is preferably
used. [0026] As the high-molecular-weight polyol, a compound known in
the field of polyurethane can be used without particular limitation. The

highymaleculasrvgightpalyel Includes, for examplenpalysiherpelyeals: 1
represented by polytetramethylene ether glycol and polyethylene glycol,

polyester, polybls yeprasenied dyrepolybutylene-adipate] polyestentanediol,
polycarbonate polyols exemplified by reaction products of polyester glycols
stéRdsypsiyeaprolactbnetpolgbhane poticaprélactone with alkylene
carbonate, polyester polycarbonate golyols obtained by reacting ethylene
carborad With 5h K/%%rﬁxéiégﬁ& SHE re Gt the resUiing Fésction
myxture with an organic.dicarhoxylie acid, palycarhonate polyols obtained by

ester exchange reaction of a polyhydroxyl compoundwith aryl carbonate, and

pelmamnpelypis such asmolyethenpolyl nwhichi pelymerparticlesareitol,
dispersed. These may be used s ingly or as a mixture of two or more thereof.
[eR2Yitol, Teproduce the polyurethane foam having an interconnected cell

structure, a polymer polyol is preferably used, and a polymer polyol

IfwhichpdIyrRerFdrticlE3rTHR BPaERAONIfiHE SR SP e tenE SR IBRRARM 1 e/
caopolymers are dispersed.is particularly preferably used. This polymer palyol
.ﬁ—mg{‘% glallet%agoliam nrep %Iﬁya%ofloafld&%\/t%g J[;I;le P e é)& %tr

%rl 1 .
IS contained In an amount of prefera Yy , more pre erably (0]

69%??(?81@%@%%@% polymer polyoliiused: The high-molecularweight.polyol

(including the polymer polyol) is contained in an amount of 60 to 85 wt%,

mareypreferably 7040 80:-wt%ygin-ihe active hydedgen-coataiaimngneomponnds
By using the high-molecular-weight polyol in a specified amount, cell films are
easity brolesh e éasily forhy aarateredhnectedicalbstrlerire JooRgmine,

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

[0031]

Among these compounds, 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 are preferably used. The hydroxyl value is more
preferably 700 to 1250 mg KOH/g, and the amine value is more

preferably 400 to 950 mg KOH/g. When the hydroxyl value is less

11 °



Among the high-molecular-weight polyols, a high-molecular-weight polyol
having a hydroxyl value of 20 to 100 mg KOHY/qg is preferably used. The
hydroxyl value is more preferably 25 to 60 mg KOH/g. When the hydroxyl
value is less than 20m KOH/g, an amount of a hard segment in the
pelitethangdsweduged.sethat durability tends to besreduced owhile when,,
the hydroxyl value is greater than 100 m KOH/g, a crosslinking degree of the
pelyurefkanedoambecomes Sorhighitbatdhei prositcs terds: telbe-britfle.ends
[0029] A number-average molecular weight of the high-molecular-weight
pbiydles ot parfiédiatiyimited Pbat izSstefefably 1500 fe 60D frorthe the
viewpoint of the elastic characteristics of the resulting polyurethane. When
tHe ftifiber-40eriné ndlsctiisrwelght is rgé%ﬁ%gr?lig%é? he BoRurethaRe e
obtained therefrom does, nok haye sufficient elastic eharacteristics, thus easily
becoming a brittle polymer. Accordingly, a polishing layer made of this
pelyunethanefaam. is rigictto-gasity gause sergtchref te pelished surfageofe
an obj ect to be polished . On the other hand, when the number-average
nolgcular weightisthighee than 6060p pelirrethaneusistained therefrom
becomes too soft. Therefore, a polishing pad made of this polyurethane foam
terfdsS’td be inferior in durability. [0030] Examples of the
low-molecular-weight polyol that can be used together with .a

Pigh molSEu e et ROl TS s Abae TlGAd: Sihyieke giyagtected
12propylepealyeol, 13:piopylene glycal,-1.2shuianedial, 4;3-butanediol,
1,4-butanediol, 2,3-butanediol,1,6-hexanediol, neopentyl glycol,
li4eyelohexanedimethanol o3-methyhd , Srpentarediok; diethylenenglysok
triethyleneglycol, 1,4-bis(2-hydroxyethoxy)benzene, trimethylolpropane,
gherini 152 6-hekhfAetrivl 2pepterythitd | Hetraprethyloley Elohexane: metiy
glucos ide , sorbitol, mannitol, dulcitol, sucrose,

25 B t6tkis (hydtoymBthyn cyRIoHExeiHoL distiaiibiafiine,-on 2 Lning
Nég}%%'%?thaﬁ?'%@i@% tigthanglamine and.the like. Qth S%QT‘F’%‘% that,
can be used together with the high-molecular-weight polyol also Include:

lownoeleculamweightolyamine: sueh asethydenedianine, tolylepgdiaming:n
diphenylmethanediamine, diethylenetriamine and the like. Still other
exampiés thatrcaarrbedised! tbgethercwithd¢he tigiamoleeularbweight palyicta 1
also include: alcoholamines such as monoethanolamine,
25(r2arinGethylarhimo)éthaidl ANORBPESHEGlaAfiAd aHePthE e THtese
"“%'é@%l cular-weight polyols, high-molecular-weight polyamines etc. maybe
used alone or as a mixture of two or more thereof.

In the case where a polyurethane foam is produced by means
of a prepolymer method, a chain extender is used in curing of
a prepolymer. A chain extender is an organic compound having
at least two active hydrogen groups and examples of the active
hydrogen group include: a hydroxyl group, a primary or secondary
amino group, a thiol group (SH) and the 1ike. Concrete examples
of the chain extender include: polyamines such as

4,4’ -methylenebis (o-chloroaniline) (MOCA),

12 °



[0031] Among these compounds, 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 are preferably
used. The hydroxyl value is more preferably 700 to 1250 mg KOH/g, and the

amipe yalye is-mase preferably-40Q.40 950 mg KOH/g. When the hydroxyl
value is less than 400 mg KOH/g or the amine value is less than 400 mg

KOH/g; et effeetnefdmproyingiformatioseafiinterepnnected cells tends to be
not sufficiently obtained. On the other hand, when the hydroxyl value is
gfeatep tvdia BB MG KO britRé tanipivalless greaterthan 1870 mg
KOH/q, awafer tends tobe ga ily scratched on the surface. Particularly,

dietRylehe GISESY thiéthjlerte §lycor 8F 1 A bathHstiol is preferably used.
[0032],4 ; o 19-form thepojyurethane faam having an Interconnected cell

structure, the low-molecular-weight polyol, the low-molecular-weight

pelyaminerand the alcahob pminearecontainggeinthedetal amount of
preferably 2 to 15 wt%, more preferably 5 to 10 wt%, in the active
hydrogen-dontatamgredrmpooad e Byrssing the dowirholeesutar-weight polyol
etc. in specified amounts, cell films are easily broken to easily form an
IBICohTected TRIstRictdre*afid further the mechanical characteristics of the

polyyrethane. foam are Improved. [0033 . In the case where a
o r ol O 16 ofciueed By ey b M eo et Hieifod, a chain

extender;is Hsed-in curing; of-a prepolymers A chaipexjendenisan RLgaRige ,
compound having at least two active hydrogen groups and examples of the

active hydsagen geoup jrclude ta tydiaxyl groupda ftunanrer secendary
amino group, a thiol group (SH) and the like. Concrete examples of the chain
ektehderdnhelueiel pelfaninesisioreas @4 -methylenebis(o-chloroaniline)

(%F%;eéiamino—B,3’—diethyl—5.5’—dimethyldiphenylmethane,
N,N’-di-sec-butyl-4,4’-diaminophenylmethane,
3,3"-diethyl-4,4’-diaminodiphenylmethane, m-xylylenediamine,
N,N’-di-sec-butyl-p-phenylenediamine, m-phenylenediamine and
p—xylylenediamine; low—-moleculer-weight polyol component; and
a low-molecular-weight polyamine component. The chain
extenders described above may be used either alone or in mixture
of two kinds or more.

[0034]
Aratiobetweenanisocyanate component, apolyol component

and a chain extender in the invention can be altered in various

ways according to molecular weights thereof, desired physical

properties of polyurethane foamand the 1ike. Inorder toobtain

polyurethane foam with desired polishing characteristics, a
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2,6-dichloro-p-phenylenediamine, 4,4'-methylenebis(2,3-dichloroaniline),
3,5-bis(methylthio)-2,4-toluenediamine,
3,5-bis(methylthio)-2,6-toluenediamine, 3,5-diethyltoluene-2,4-diamine,
3,5-diethyltoluene-2,6-diamine, trimethylene glycol-di-p-aminobenzoate,
pPM@L%am‘?ﬂﬂlﬁl@nﬁ%@%‘d@'@@%@?@%@%@t@roups in an isocyanate
4,4'-diamino-3,3',5,5'-tetraethyldiphenylmethane,
ABchamine-3;3Ldisepropy k5.5t dimethyddiphenykmethane;drogen groups
4,4'-diamino-3,3',5,5'-tetraisopropyldiphenylmethane,
1Sﬁb%ﬂQ%ﬁﬁMBﬁhéﬁwﬂﬂéﬁﬁﬁﬁnéFOUPS) in a polyol component and a

4,4'-d,iamino-3,3'—diethy1-5.5'-dimethyldiphen}rllmethane,

NCRE AR seE iy Ra, 4 SdRiminophenyImathafe; @nde of from 0.80 to 1.20
3.3 diethyl 4.4 -diaminodiphepyimethang -m-xylylenediamine, s ynen the
N,N'-d|-sec-gutyl-p-phenylenedlam|ne,m-phenylenedlamme and
priylenediamite;daw:melesuier-iveightpolydl compenentrant ded range,
low-molecular-weight polyamine component. The chain extenders described
abbveanay betusetteither aionewrinamiddie ok two kindsaorsndrer f0p384jed
A ratio between an isocyanate component, a polyol component and a chain
extsHdeT iR thedHvEMtiBRTAIT e Hiteted iR VaioGS WayR aecsrdihg te L shing
molecular weights thereof, desired physical properties of polyurethane foam
a%ﬁotﬁ%%%. r% o(risgctetret%lgﬁft%?ne |Cor'olyurethane foam with desired polishing
charagieristics, a ratio of the number of isocyanate groups in an isocyanate
component relative to a total number of active hydrogen groups (hydroxyl
groups +amingugretpsh inspalyalzcompponentand achainigxtendemnisit ing
preferably in the range of from 0.80 to 1.20 and more preferably in the range
offrion?d.99 o145l Ywhentthechambek ob isoeydnate Ggroapsis cutsitiel thes
aforementioned range, there is a tendency that curing deficiency is caused,

rE4 iR ST gavty AHa hardifess afe/ it dbtdined . sd onihing °° 29
PraRerly is dsteriorated, (90351, .o - AvRalyrethangresin,gan be produced

y applying a melting method, a solution method or a known polymerization
technique, among which preferable is a melting method, consideration being
given to a cost, a working environment and the like. [0036] Manufacture
of a poly¥eethane tresin isfenabted by snéans of eitheris prepolymeibmethods
or a one shot method, of which preferable is a prepolymer method in which
anfisBéyaratetethfiRated Sre phymer i9 Sy atlisized frori anisdecyanated 1 ch
comp nergflend,a poI%oI com (r)nnent in %dov nce, with p/hécnh a chain extender

yurethane resin is

id’feacted smcelf)h)?si 5[8&00 ffigs Bf anSbtainet 68
e%%%wygng%%lgerminated prepolymer is synthesized from an
isocyanate component and a polyol component in advance, with
which a chain extender is reacted since physical properties of
an obtained polyurethane resin is excellent.
[0037]
Note that an isocyanate-terminated prepolymer with a

molecular weight of the order in the range of from 800 to 5000

is preferable because of excellency in workability and physical
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Note that an isocyanate-terminated prepolymer with a molecular weight of the
order in the range of from 800 to 5000 is preferable because of excellency in
workability and physical properties. [0038] Manufacture of the
polyurethane resin is to mix the first component containing an isocyanate
grRUR £optaining compound and the second component containing an active
hydrogen group containing compound to thereby cure the reaction product. In
the peegdolymer method, an isocyanate-terminated prepolymer serves as an
isocyanate group containing compound and a chain extender serves as an
active hyrogén grous contdifimg EompouRn Irthelonesshet TRetiiée anrst
isocyanate compaonent serves as an isocganate %;%QE containjing compound,
[

afd'd CRaiN-extehdet Ahda BolyS Companent oribingd setvés as Al Betv
hydrpgery CQQ%H@%%@@?&@Q- 40039 nihnér he,palyurethane,foam fsﬁ&p

material for forming the polishing layer in the present invention can be
pregucad by @ neghanicakivamingmethaddincluding aimeshanisal frothing,

method). [0040]

the prepolymer method, an isocyanate-terminated prepolymer
serves as an isocyanate group containing compound and a chain
extender serves as an active hydrogen group containing compound.
In the one shot method, an isocyanate component serves as an
isocyanate group containing compound, and a chain extender and
a polyol component combined serves as an active hydrogen
containing compound.

[0039]

The polyurethane foam as the material for forming the
polishing layer in the present invention can be produced by a
mechanical foaming method (including a mechanical frothing
method) .

[0040]

Particularly, a mechanical foaming method using a
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.) etc. are exemplified as

a suitable compound.
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Particularly, a mechanical foaming method using a 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
bray Dow Corning Silicone Co., Ltd.) etc. are exemplified as a suitable
cenpound. [0041] Various additives may be mixed; such as a stabilizer
including an antioxidant, a lubricant, a pigment, a filler, an antistatic agent
and othevs.{0042] add Desception wildergiven ;ofanc-exampie of armethed: of
producing a polyurethane foam constituting a polishing layer below. A
méthod b Hatufagiuritil Saétt a polythettaid foanP hastRé fofloWind Stepsn
[0043] (1) The first com(Ponent wherein a silicon-based surfactant is
addE4 6N 5oty aRAtE ISt nThAEd prepolymer produced by an isocyanate
C(Empment with a high-molecular-weight polyol or the like is mechanically
stirred in the presence of an unreactive gas, to disperse the unreactive gas

as fine cells; thergby Jarming aicelldisparsienafiheRatie seeend caompoets
containingactive hydrogen-containing compounds such as
higresmholecdlax-weight aadiene nolecularvecight potyols are addethto, lancer
mixed with, the cell dispersion to prepare a cell dispersed urethane

cBRgUSitioft. TERSEEs Saryia BARRyStayhe ABDEHB the SetiorP ol fBh Rt

[Q&44] (2}A siIi%on-based surfactant is added to the first component
following steps.
con?alnlng an |so%yana?e component (or an
ispgyapate-terminatedprepolymer) and/or the second component containing
active hydrogen-containing compounds, and the

(1) The first component whereina silicon-based surfactant

is added to an isocyanate-terminated prepolymer produced by an
isocyanate component with a high-molecular-weight polyol or the
like is mechanically stirred in the presence of an unreactive
gas, todisperse the unreactive gas as fine cells thereby forming
acelldispersion. Then, the secondcomponent containingactive
hydrogen—-containing compounds such as high-molecular-weight
and low-molecular—-weight polyols are added to, and mixed with,
the cell dispersion to prepare a cell dispersed urethane
composition. Ifnecessary, acatalystmaybe addedto the second
component.
[0044]

(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

16 °



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 remaining
component is added to , andmixed with, the cell dispersion to prepare a cell
dispgrsed wethane campesition J0045hn 1 A3} A silicon-hased surfaciantis
added to at least either of the first component containing an isocyanate
component{0n ansisocyadateztemeinated grepotymer) antheasedordgas, to
component containing active hydrogen-containing compounds, and the first
aRd$ecotRl Eompbhentsaie iechanitaly stitdd ihthe Preskericeioran cell
unreactive gas, to disperse the unreactive gas as fine cells thereby pre ,arincg
R

acelPdisperded utBthané Eonisition J66461 " < "AltetRatively; the
dispatsed weibane Gappestion may berepared by amechanical frothing o

method . The mechanical frothing method is a method wherein starting
cepmpanents are introduced into a mixing chamber, while an unreactive gas is
mixed therein, and the mixture is mixed under stirring with a mixer such as an
Odks4mixer thereby dispersing the unreactive gas in a fine-cell state in the
starting mixture . The mechanical frothing method is a preferable method

because &’déhsity oF e BaRftethane foam can Beeasity adjdsted by ither

re _Iﬁ'a\}tllggfthres%mount of arkunre%cgtgle. %as mixed therein. In addltlon,ntﬂ?é

efficiency of production is high because the polytrethane foam having

cglls M&?Q@a\/@éa%&ﬁﬂﬂ%@tﬁ&@{aéﬁ 10300 gm £aB he EoRHNUOHSIYnent
formed. [0047] Thereatfter, the cell dispersed urethane composition is

poeured intoraymeld (pourag precess)rand reaciechand used by heatingirst
(curing process). [0048]

and second components are mechanically stirred in the presence
of an unreactive gas, to disperse the unreactive gas as fine
cells thereby preparing a cell dispersed urethane composition.
[0046]

Alternatively, the cell dispersed urethane composition
may be prepared by a mechanical frothingmethod. The mechanical
frothing method is a method wherein starting components are
introduced into a mixing chamber, while an unreactive gas is
mixed therein, and the mixture is mixed under stirring with a
mixer such as an Oaks mixer thereby dispersing the unreactive
gas inafine-cell state inthe startingmixture. Themechanical
frothing method is a preferable method because a density of the
polyurethane foamcanbe easily adjusted by regulating the amount

of anunreactive gas mixed therein. Inaddition, theefficiency

of production is high because the polyurethane foam having fine
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The unreactive gas used for forming fine bubbles is preferablynot
combustible, and is specificallynitrogen, oxygen, a carbon dioxide gas, a rare
gas such as helium and argon, and a mixed gas thereof, and the air dried to
remove water is most preferable in respect of cost. [0049] As a stirring
device.foy, dispersing, an wnreactive gas in afineseel| state, apy kpown stiging
deices can be used without particular limitation, and specific examples
Include mubomogehizerca dissolver, a twin-screw planetary mixer, a
mechanical froth foaming machine etc. The shape of a stirring blade of the
stiftitty’device is not particularly limited, and a whipper-type stirring blade is
preferabl¥ used to form fine cells. For obtainir(lj%the intendedgol urethane .

foam, the RGhiser Gt revolliticis of the Sfirring bidde R PraréraBiy 560 162000
"R, Pore; preferably:80Q to 1500 rm, The sfiring time is syitably regulated
depending on the Intended density. [0050] In a preferable mode, different
stiging devicesaredised despreparing a cell dispersion in the foaming
process and for stirring the first and the second components to mix them,
rdspseidtively. Stirring in the mixing step may not be stirring for forming cells,

and a stirring device not generating large cells is preferably used in the
mixing stepS SUErFa stifritfy d@ViceSispréferabRF & piandtaRy nixer 1 The'same

stirringdevice may be used in the foaming step.aof preparing a cell dispersion
R P T St SLt FH T Bt o g St 22

candifions,sueh asa rewalution. rate gfthe stirring blade are preferably,, ang
regulated according to necessary. [0051] In the method of producing the
pelyuretiiane Joany hreating: and-pesteuriag iof thedfaam obtained-aftes most
casting and reacting the cell dispersed urethane composition in a mold until
thre dlispersibn 165t figidlity dre &ffertive in improving the physical properties of
the foam, and are extremely preferable. The cell dispersed urethane
céﬂ%ﬁ%tion may be cast in a mold and immediately post-cured in a heating

oven, and even.under syich conditions, heat is notimmegiately. candugted g,

the reactive components, and thus the diameters c()&fr%ells are not increased.
The cHengdeadiontis, cangustes: preferably. gtnormal prassires Lo stabilizet

the shape of cells.

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
of revolutions of the stirring blade is preferably 500 to 2000
rpm, more preferably 800 to 1500 rpm. The stirring time is
suitably regulated depending on the intended density.

[0050]

In a preferable mode, different stirring devices are used
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[0052] In the production of the polyurethane foam, a known catalyst
promoting polyurethane reaction, such as tertiary amine-based catalysts,
may be used. The type and amount of the catalyst added are determined in
consideration of flow time in casting in a predetermined mold after the mixing

step. [0053) - i nAllernativelys the cell dispersed twethane sompositiands £ or
poured into a mold of predetermined size to prepare a block, and the block is
skeed withoa tiooks or fiangsawsskaped stider; @nbefere the: stagexoftpeuring,
the cell dispersed urethane composition may be formed into a thin sheet. For
pFEVElTtitig igctuationtinta thiekhesshef thie<pBishirRPlayyr, tive Surface bF e
sheet-shaped qpolgurethane foam is preferably buffed. #0054] The base

material et 4s Hot partictfarfy fifmited” %%ad%%r%%l&é) néitide s fodifetr - 9¢

plasficfilin, of polyethylens, polyproRyleng af pplyurelanes g ROIWOVED, ; g

fabric such as a polyester nonwoven fabric, a nylon nonwoven fabric or an
agrylicaonwevendabrcy a poRwevenfabricimpregratad withiresimsuch,as a
polyester nonwoven fabric Impregnated with polyurethane, a rubber-like resin
suely &sbutadiene risbéprandisopterre elibberrand agphotasensitive egsinon
Among these materials, a foamed plastic film containing at least one resin
séletted ot the greup-Eonsisting of folyethyteme Polyropyieneard - and

pgjé/urgthane isngriegerably userg.é[OOSS P%eferatglgtthe r]% tsheemS terial,

1 1ln C lonss suc a evoLiut 1l @] 1rrin
Iayerﬁwas Hardness equal to or hlgﬁwer an that of the po?yu ane foam In >

orlero canfer foughness,on tae: polishingpad far.finishing. The-thickness of
the base material layer is not particularly limited, but from the viewpoint of
strength, pliability etc., the thickness is preferably 20 to 1000 gm, more
preferably 50 to 800 gm.

In the method of producing the polyurethane foam, heating
and post-curing of the foam obtained after casting and reacting
the cell dispersed urethane composition in a mold until the
dispersion lost fluidity areeffective inimproving the physical
properties of the foam, and are extremely preferable. The cell
dispersed urethane composition may be cast in a mold and
immediately post-cured in a heating oven, and even under such
conditions, heat is not immediately conducted to the reactive
components, and thus the diameters of cells are not increased.
The curing reaction is conducted preferably at normal pressures
to stabilize the shape of cells.

[0052]
Intheproductionof thepolyurethane foam, aknowncatalyst

promoting polyurethane reaction, such as tertiary amine-based

catalysts, may be used. The type and amount of the catalyst
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[0056] Means for adhering the polishing layer made of the polyurethane
foam to the base material layer include: for example, a method in which a
double sided tape is sandwiched between the polishing layer and the base
material layer, followed by pressing. [0057] The double sided tape is of a

camyeanGansteuction inwhich aghesive layers ate provided ae hoth-sufaces
of a substrate such as a nonwoven fabric or a film. It is preferable to use a

fiim as asabstratenwithcconsiderationrgiven to previentiar pf permeation of a

slurry into the base material layer. A composition of an adhesive layer is, for

examiple, of a rubber-based adhesive, an acrylic-based adhesive or the like.

[0058] In the gr,esent invention, it is preferable that the cell dis%ersed,
iti

urethane”cdmpBsitiohoreparad 15y the FstRoH e cHbed aB5vE T ppiied "
onto the base material Jayerapddhen he cell dispersed yrethane | 114k,

composition is cured to directly form a polyurethane foam (polishing layer) on
the base-material layer {0Q%9)Adnethed Hf-applying the cel Wispersedi cer,

urethane composition onto the base material layer can make use of coating

nrethbds$ assing forsexamplel rolbcoaters such as dlgravere ceaterykisshafle

coater and comma coater, die coaters such as a slot coater, and fountain

cBAtEC aht P 8qlledzE Toater 2 curtain CodttRtEDaRH -any thethiods CHn BE

l‘;%y‘i‘egr_c"%%%ff—?‘i &3 g,uniferm goating film,can be, forned on the base material
of the sheet-shaped polyurethane foam is preferably buffed.
[0054]

The base material layer is not particularly limited, and
examples include a foamed plastic film of polyethylene,
polypropylene or polyurethane, 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,
arubber-likeresin such as butadiene rubber and isoprene rubber,
and a photosensitive resin. Among these materials, a foamed
plastic film containing at least one resin selected from the
group consisting of polyethylene, polypropylene and
polyurethane is preferably used.

[0055]
Preferably, the base material layer has hardness equal

to or higher than that of the polyurethane foam in order to confer

toughness on the polishing pad for finishing. The thickness
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[0060] Post cure by heating the polyurethane foam, formed by applying
the cell dispersed urethane composition onto the base material layer and
then reacting the composition until it does not flow, has an effect of improving
physical properties of the polyurethane foam and is thus extremely
preferables Post-auwe is carsied.out preferably at 4Q:to YOG far1Q 106 £rom
minutes and conducted preferably at a normal pressure in order to stabilize
thenshapevwgfcells. {3061 engPupductiem of the petishing-pad i the present
invention may be carried out in a batch system wherein the respective
contponetts aré Weighéd Oihtkotucedriateasdoritainey, and trectianidally
stirrgd or in a continuous production system wherein the respective

coMpoT

p50rﬂents and an unreactive gas are continuously fed to a stirring device

and mecfanically sfirree, andthe resulting cell dispersed urethanee e

composition is sent onto a base material layer to form a product. [0062]
Rreferably: adhickpass-ofithe pehuirethane foam is unifermly-regdlatadafiee ,

the polyurethane foam is formed on the base material layer or while the
palyergtivanerfoam is ferpmd. e method ofpaifosnslyréguldtng tee tiickneks
of the polyurethane foam includes, but is not limited to, a method of buffing
tAS poRRiTathalyfan Wit &f dbraSivE2 Ahéthod-8F Bressitg kAt &Y
pr%ssgggrplate, etc. [0063] On the other hand, the cell dispersed
uréthane cqo'mposition prepared by the method described above is applied
onte Hig base material layer, and a release sheet is laminated on the cell
dispersed urethane composition. Thereafter, the cell dispersed urethane
compositior maydie: cureddotosm aspotydrethane foanmswhile the thicknassh
thereof is made uniform with a pres s ing means . [0064]
adhesive layers are provided on both surfaces of a substrate
such as a nonwoven fabric or a film. It is preferable to use
a film as a substrate with consideration given to prevention
of permeation of a slurry into the base material layer. A
composition of an adhesive layer is, for example, of a
rubber-based adhesive, an acrylic-based adhesive or the like.
[0058]

In the present invention, it is preferable that the cell
dispersed urethane composition prepared by the method described
above is applied onto the base material layer, and then the cell
dispersed urethane composition is cured to directly form a
polyurethane foam (polishing layer) on the base material layer.
[0059]

A method of applying the cell dispersed urethane

composition onto the base material layer can make use of coating
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A material for forming the release sheet includes, but is not limited to, general
resin and paper. The release sheet is preferably a sheet with less
dimensional change upon heating. The surface of the release sheet may be
subjected to a release treatment. [0065] A pressing means for pressing a

sapdwich sheeigmade ekihghase-material layer sthe.cell dispersed urethane

composition (cell dispersed urethane layer) and the release sheet to make
thel thieknass of the sandwichsheet amiferm isirotparticutady imited,;and dar
example, a method of pressing it to a predetermined thickness with a coater
r6IR 3 RIpFOI 6P tiE fikE. 1A TORSIdRARG BTE Rt U2 AREr COPNpressibAC e
size of cells in the foam is increased about 1.2 to 2 times, it is preferable in

cOnpresaith 16 8disly Hesfaifiwing Batatbh? (CRrardnce OF a'cBdter & hipy-
(thickpess,ofihe hase material Jaygl apd felease shegf) £,(50 to 85% of the

thickness of the polyurethane foam after curing). [0066 After the
thickmess of the sandwich sheet is made uniform, the polyurethane foam is
reacted until it does not flow, followed by post cure to form a polishing layer.
The conditiets forpostcurecarenthetdame @sydesdribettabove., [0067hed by
Thereafter, a polishing pad is obtained by releasing the release sheet from
tﬁ@ﬁ%;wgtﬁg?e%éh IS 858 adKiA ey EP TS OTMetPEntheC the Pbase

prcglglureth n?foam,aannéj thus the skjcnilr%/ecr is removed PY buffin(tzjﬂr tlhcecllike.

teria ayer then réac he composition un O€s
not flow, has an effect of improving physical properties of the
polyurethane foam and is thus extremely preferable. Post cure
is carried out preferably at 40 to 70°C for 10 to 60 minutes
and conducted preferably at a normal pressure in order to
stabilize the shape of cells.
[0061]

Production of the polishing pad of the present invention
may be carried out in a batch system wherein the respective
components are weighed, introduced into a container, and
mechanically stirred, or in a continuous production system
wherein the respective components and an unreactive gas are
continuously 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.

[0062]
Preferably, a thickness of the polyurethane foam is

uniformly regulated after the polyurethane foam is formed on
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[0068] A shape of the polishing pad of the present invention is not
particularly limited, and may be a lengthy form with a length of about several
meters or a round form with a diameter of several dozen centimeters. [0069]
An average cell diameter of the polyurethane foam is necessary to be 35 to

300092 06k is preferably, 35 t0-100 am: mope pyeferably 4049 80:ank Mhean.

the average cell diameter deviates from this range, a removal rate decreases
andrdurabdlity is reducedn (@078 ul aAispecifie gravitk obthe paolyunethane
foam is preferably 0.2 to 0.5. When the specific gravity is less than 0.2,
derdbiliteétthespistingiayef tehd 6 besrédiced ™Wifeh tite spacifieefadity
is %%eater than 0.5, the crosslink density of the material should be lowered tg
attai

- Eertalit moaulis O etaStci Th this tade, peFmahBRt deféHialish ©°
tends.to, pe Increased and durahiliy tepds o be deteriorated. [0071] A

hardness of the polyurethane foam, as determined by an Asker C hardness
meter,3$ preferably 10 to 50 degrees, more preferably 15 to 35 degrees.
When the Asker C hardness is less than 10 degrees, the durability of the
polishingdayérsis réduckdndnd trecsuriadcé smoetimess of.ancobjectde el on
polished after polishing tends to be deteriorated. When the hardness is

gPéﬁt%??ﬁgnké’Otdb@gf%%%?%ﬁ th7s 6t Hth AR Ciffe i-)m‘i)jél?tptjoiﬁé1 ﬁéﬂ’s‘hé@% }%aa%‘ﬂy
sr%gagched r&the surface, [007

eria ayer, and release sheet is laminated on the cell
dispersedurethane composition. Thereafter, thecelldispersed
urethane composition may be cured to form a polyurethane foam
whilethe thickness thereof ismadeuniformwithapressingmeans.
[0064]

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

[0065]

A pressing means for pressing a sandwich sheet made of
the basematerial layer, the cell dispersed urethane composition
(cell dispersed urethane layer) and the release sheet to make
the thickness of the sandwich sheet uniform is not particularly
limited, and for example, a method of pressing it to a
predetermined thickness with a coater roll, a nip roll or the

like. 1In considering the fact that, after compression, the size
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A polishing layer is preferably provided with a depression and a protrusion
structure for holding and renewing a slurry. Though in a case where the
polishing layer is formed with a fine foam, many openings are on a polishing
surface thereof which works so as to hold the slurry, a depression and
pratrusionsstiucture arepreferably pravded-on the sutface of theqpalishipg; s
side thereof in order to achieve more of holdability and renewal of the slurry
opire oedertoepreventrinductioimof dechuck efrort heeakdge of agvaferaorion:
decrease in polishing efficiency. The shape of the depression and protrusion
striéRAEds FRFarticarFyIifited Msofdf &S Sy et e reteinedai¢rial

renewed, and examples Include latticed grooves, concentric cjrcle-shaped
G678, AMoOGH-HOTES SR Arought Roics gy bbnal brist eylivter Spirhr

9LQVRS ee&;;gggi%ggq@vae& égdi@hg{gl%\ge_s, and a combination of these

grooves. The groove pitch, groove width, groove thickness etc. are not
panticidarly limited either, and are suitably determined to form grooves. These
depression and protrusion structure are generally those having regularity, but
the groove pitch; lgrdoviecwidth s gréovesdepthetchcanealsolbenehiangedfatrm,
each certain region to make retention and renewal of slurry desirable. [0073
TheSrathbarGrofmgIRe tepreisisifatt protrusiofstrtkthté s ngtt Love
particularly limited, and for example, formation by_mechanjcal.cutting with a
TEERH B A OE 31 SrEG G ine S, T rietion By SACARG SRA CHRRG vatin
in.g,npold having a specific syrtace;shape, foypation by pressing resin with a
pressing plate having a specific surface shape, formation by
photaithography, formation by a printing means, and formation by a laser
light using a CO2 gas laser or the like. [0074] No specific limitation is
placed oRetfickriess of rpdlisting Jayef bat athickiedPiherebfis abeutos2

to 1.2 mm, preferably 0.3 to 0.8 mm. [0075] A polishing pad of the ,
ifvertion Ay 66 providbdSwith & HbGbieSads tipe o%“tﬁégéﬁrfaac%%f?hélﬁéh

adlyorecfo ARIAIen [00TEL. . 0, SemicOGualpy daviaa s Jabricaled alter.
operation in a step of polishinga surface of a semiconductor wafer with a
polishisgRad;. Hhedern; asemiconductaravafer, generally means a silicon
wafer on which a wiring metal and an oxide layer are stacked. No specific
limitagidh is imposed on a polishingmethod of a semiconductor wafer or a
polishing apparatus, and polishing is performed with a polishing apparatus
equipped* &83RBVAT iy FigP3 L with & BotidRirvy prae P2 stpiportingd poRshing
pad ( a polishing layer) .1, a pqlishing head 5 holding.a semiconductor wafe
25 ok Watar 107 BTG ACARGrHE SroSSire Sgaitil the fraTaraia s
sypplymechanism of a-nalishing agent 3 The polishing pad:Lis mounted on
the polishing platen 2 by adhering the pad to the platen with a double sided
tape. sthe poatishiaggalaten 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 pressure mechanism forgressing the semiconductor wafer 4 to the

polishing*Pad 155 1AStaf8d o e BoRhIAG HeXd BSIde 5GRAG polihihg the
iconduct fer 4 i lished by bei inst lishi d
SSpieucol waer 41 prishedy b peceosgen e pelshing e

hing platen 2 and the polishin are'rotated and
S%&B@ﬁd@@%@%%%@§cﬁgl%%n%%p@mu When the average cell diameter

deviates fromthisrange, aremoval rate decreases anddurability

is reduced.
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is placed on a flow rate of the slurry, a polishing load, a polishing platen
rotation number and a wafer rotation number, which are properly adjusted.
[0077] Protrusions and scratches on the surface of the semiconductor
wafer 4 are thereby removed and polished flatly. Thereafter, a semiconductor
deyiegols produced therefrom through dicing, bonding, packaging etc. The
semiconductor device is used in an arithmetic processor, a memory etc.
Lenses, arglass subsirates tor hanchdisks] cancalsarbe Sudjectedte fimahbly
polishing in the same manner as described above. Examples [0078]
DeseripfioR will b&ivert bethgPmvehtion Wity ekEmipled ARl B irehtion is

not Iimitefl,to description inlthe exam Ies.#OQ?%ﬂe%Measuremegt and h
E%fuaé%fonlﬁn‘étﬁédfph\ﬁeggur‘re%ﬁéﬂ?o AVerag€ el Diametery U The Then

Prepaced polyurethane foam was sliced with @ microjame gulter o e ns ity

measurement samples each with the thinnest possible thickness of 1 =tor
less. #h sudfaceraf-a samplewvas photegeaphed ywittka:scanning £lectioulus

microscope (manufactured by Hitachi Science System Co. with a model
ngﬁﬂﬁ&mﬂbﬁéﬁﬂﬂﬂﬂ)anathis case, permanent deformation tends to
be increased and durability tends to be deteriorated.

[0071]

A hardness of the polyurethane foam, as determined by an
Asker C hardness meter, is preferably 10 to 50 degrees, more
preferably 15 to 35 degrees. When the Asker C hardness is less
than 10 degrees, thedurabilityof thepolishinglayer is reduced,
and the surface smoothness of an object to be polished after
polishingtendstobedeteriorated. Whenthehardnessisgreater
than 50 degrees, on the other hand, the object to be polished
is easily scratched on the surface.

[0072]

Apolishing layer ispreferably providedwith 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 thepolishing
side thereof in order to achieve more of holdability and renewal

of the slurry or in order to prevent induction of dechuck error,
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magnification of x 200. An effective circular diameter of each of all cells in an
arbitrary area was measured with an image analyzing soft (manufactured by
MITANI Corp. with a trade name WIN-ROOF) and an average cell diameter
was calculated from the measured values. In the case of an oval

sphera-shaped celldtscell diameter,was expressedias,the diameterpf athe
circular cell equivalent in area to the oval sphere-shaped cell. [0080]
(Measuarerfentof specific gravity)hd prbetermined siccording4oildSnot
Z8807-1976. The prepared polyurethane foam cut out in the form of a strip of
ARAXBB ERT (tHickiessedrbittaRHavas Bised Hs & samiplesor Aiedstrenteit of
gecmc graV|t¥1 and left for 16 hours in an envwonment of a temperature of

3EEHRG 2 RIS BP 56959 MESSUTEMeht WasTESHdaGied 1 Gy a ©
spegificar QME%QW&‘%’QSS%%(V“%@&E&H efl . Sartouys G, Lid). (008

(Measurement of hardness A hardness was measured in accordance

V\fbmlq;l&h&aﬁ?,fgz i khe prepared polydrethangfoane was eutinte sampleswith
a size of 5 cmX5 cm (with arbitrary thickness), and the samples were left for
16adowrs pran enviremaentatna terperature 0f 23€2Coavg humitlity of oove

50%5%. When measured, the samples were piled up to a thickness of 10
nﬂﬁtcﬁ%&ﬁo%\vﬁa‘?‘dﬁé% rﬁé?é?"(%%é%rf?a?ar?é?s nﬁ‘ét%ﬁ“‘b?éé%ﬁﬁiéalar 1y

syrfac 8? %mm magufactured ba}{oKo gglr Iéglkl% L%g oves
contacte apressurlzea surfz ace, a 0 seconds Tater eﬂa?éness )

m@ﬁ%@@*ﬁ%ﬁ?g551on 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.

[0073]

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

[0074]

No specific limitation is placed on a thickness of a

polishing layer, but a thickness thereof is about 0.2 to 1.2

mm, preferably 0.3 to 0.8 mm.



[0082] (Evaluation of removal rate stability) As a polishing device,
SPP600S (manufactured by Okamoto Machine Tool Works, Ltd.) was used to
evaluate the removal rate stability of the prepared polishing pad . The
evaluation results are shown in Table 1. The polishing conditions are as
follpws; (Glass plate: 6 inches 0, thickness 1.1mm (optical glass, BK7) Slurry:
Ceria slurry (Showa Denko GPL C1010) Slurry amount: 100 ml/min Polishing
pressurea IokRaiNuybes of sévotutiansrehpalkishingsplate pirsy tprdNumbern
of revolutions of glass plate: 50 rpm Polishing time: 10 min/plate Number of
gfsgplates Pulishise 500the Frstadie tentbvaPrite® (R/RHiAY foP cadh df e -
pol:ﬁhed glass plates is calculated. The calculation method is as follows:
emdval rate = [amount of change [g] of glass plate before and after

polishingf (glass plate, 9?8?'%»9{ M3 Xpalished area fero?] gf glass plate,,
Xpolishing time [min])1X10

a step of polishing a surface of a semiconductor wafer with a
polishingpad. Theterm, asemiconductor wafer, generally means
a silicon wafer on which a wiring metal and an oxide layer are
stacked. Nospecificlimitationisimposedonapolishingmethod
of a semiconductor wafer or a polishing apparatus, and polishing
is performed with a polishing apparatus equipped, as shown in
Fig. 3, with a polishing platen 2 supporting a polishing pad
(apolishing layer) 1, apolishinghead 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 pressure mechanism for
pressing the semiconductor wafer 4 to the polishing pad 1 is
installed on the polishing head 5 side. During polishing, the
semiconductor wafer 4 is polished by being pressed against the
polishing pad 1 while the polishing platen 2 and the polishing

head 5 are rotated and a slurry is fed. No specific limitation
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A removal rate stability (%) is calculated by determining the maximum
removal rate, minimum removal rate and average removal rate of from a first
glass plate to a final treated glass plate (100 plates, 300 plates or 500 plates
in total) and then substituting the above values in the following equation . A

lowerremeavalJate stability(Yekisjrdicative of less chapge intemavalyate
even when a large number of glass plates are polished. In the present
invention; itgsgiretenable thatithe remowal rate stability aftertreatmnentabhs500
plates is within 10%. Removal rate stability (%) = [(maximum removal rate -
mihirfbnPiemevanatd)avelagetemoval rate of all glass plates]X100 [0083]
Ex&r)gole 1 45 parts by weight of POP36/28 (polymer polyol, hydroxyl
vallie'78 mg KOH/g, made by Mitsui Chemicals, Inc.), 40 parts byweight of

ED-37A (nalyether polyal, fydroxy] value 38 m KOH(g. imade by Mitsui

Chemicals, Inc.), 10 parts by weight of PLC305 (polyester polyol, hydroxyl
vakiei 305 Mg KQH/g rmadedy: DaicekGhemigal dusiiies; 11d1) -5 pards by .
weight of diethylene glycol, 5 .5 parts by weight of a silicon-based surfactant (
SHdre 2f tmade by Toray Dow @oringcSilicanecCocddd ) andf@ &b garbbyh
weight of a catalyst (No. 25, made by Kao Corporation) were introduced into

a‘Contafrerditf Stifficietity Aiked. Tién, the mixtiife Was'stitred AGarots [

for about 4minute§1at ? revolution number of 900 r%[_nﬁby %stirrin blade so

2516 Ircorporate bUbbIEs into the reaction System. Thereafter, 31'57 parts by

weight-of-Millionate M, ]Pd(r_@%@‘?c by NQP%@B'YH&G@@B%BQQ&W oCQ_-i +1d.)
were added thereto and stirred for about 1 minute to prepare a cell dispersed
upethaseicompasitine A.af0084} Theprepated celligispensedaurethane
dispersion compos ition A was applied onto a base material layer (trade
name:

Examples
[0078]

Description will be given of the invention with examples,
whilethe inventionisnot limitedtodescriptionintheexamples.
[0079]

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

The prepared polyurethane foamwas slicedwith amicrotome
cutter into measurement samples each with the thinnest possible
thickness of 1mmor less. A surfaceof a sample was photographed
with a scanning electron microscope (manufactured by Hitachi
Science System Co. with a model number of S-3500N) at a
magnification of x 200. An effective circular diameter of each

of all cells in an arbitrary area was measured with an image
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Pef, a polyethylene foam with a specific gravity of 0.18 and an Asker C
hardness of 50, made by Toray) previously regulated by buffing to have a
thickness of 0.8 mm, to prepare a cell dispersed urethane layer thereon.
Then, the cell dispersed urethane layer was covered with a release sheet
(Relyethylene derephthalate, thickaess P.2mmy previguslysubjectediorelease
treatment. The cell dispersed urethane layer was regulated to be 1.0 mm in
thicknes®witrhadiprrellvand dken<lrediatmfQE for ADminiutes 40 4armram the
polyurethane foam (average cell diameter, 70 m; mean major axis/mean
N8P aXRE=Y 3t specific gravify, ©234; cthardness] 2srdefiees) aRvseattet,
the release sheet on the golyurethane foam was released. Then, the surface
ot tife PolyurdtiaiTe foaf\Was Biffed i a’thickiiess 66 & mim by a Buffing"
mashine {manufactured by, Anateg) to,give, a foam, having;regulated thickness
accuracy. Thereafter, a double-sided tape (double tack tape manufactured by
Sekisto Chemical Co., Ltd) was stuck by a laminator to the surface of the
base material layer to prepare a polishing pad . Fig. 1 shows a
plidtarmicregraph offa ©ress Séctiam ®f the polishing pad. It can be seen that
roughly spherical Interconnected cells are formed in the polyurethane foam.
[0085] EXampté2red ppp3ei28945 paftschy Widight) PED-37A B 75 Paitchy
weight), PCL305 %O arts by weight), 7.5 parts b%/ weight of diethylene
Yool “SRELG2 5.2 GUS By \ieights! 6 & part by Wéight o1 chibo black s
0-22 pat by yeight of gicatalyst (NO. 23)vereintioducedinta.a containen «
and mixed. Then, the mixture was stirred vigorously for about 4minutes at a
rexolsitionimiraber 0f 000 epra hy arstitsing blade s6 as tainearparatenbubbies
into the reaction system. Thereafter, Millionate MTL (38.8 parts by weight)
werecadded: thereto arkd stiffed fior abowt 1dminutettd piepdre altelisdispersed

urethane comgosition B. [0086] o ,
was conducted by using a specific gravity hydrometer

(manufactured by Sartorius Co.,Ltd).
[0081]
(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°Cx2°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.
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Apolishing pad was prepared in the same manner as inExample 1 except that
the cell dispersed urethane composition B was used in place of the cell
dispersed urethane composition A. When a section of the polishing pad was
observed under a microscope, roughly spherical interconnected cells had
begpdormed in the polyurethane foam (average cell diameter, 66 gm; mean
major axis/mean minor axis = 1.4; specific gravity, 0.35; C hardness, 29
depreas)a0087pExample 3. ratPOPB6(28 {45 parts by weight) , ED-37A
(35 parts by weight) , PCL305 (10 parts by weight) , 10 parts by weight of
diethylerfesgiydtt L SER192 &2 pafts By Wedight) (Me.Busat by eeidght ofcatbbn
blackk,1 and O.Zriart b}(/ weigcht of a catal sé No. 25) were introduced intlo a
CORAIREF ahd mi¥ed ™ The: thd MRGuPS Wal Stfivéd Vijoroudly 1oraBdut 4 t°

mipytes, gt g revolutipn number 0f, 900, 1y By A stierna blade 56 85 19,1 ¢ s

incorporate bubbles into the reaction system. Thereafter, Millionate MTL

(46:84patts by weight) wereraddeshtheretosandmstirred for abeut 4 minuteito,
prepare a cell dispersed urethane composition C. [0088] Apolishing pad
Wasaprepareddn the sante manneriaskimbxamplerinexcept that thieacell BK7)
dispersed urethane composition C was used in place of the cell dispersed

urethahe ‘cofrpositiont AX Wher AsEctioirgriné polishing bad was observed

upder ]z_;lgrlniacnrlg%%%p:e, ri%nghIX /sgpgrical Interconnected cells had been formed

e polyurethane foam (rer{verage cell diameter, 75 gm; mean major
axisimean mingraxis =.1.3;:spegific gravity, 0.35; C hardness, 32 degrees).

[0089]
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,theremovalrate(A/min)foreachofp@lishedglass
plates is calculated. The calculation method is as follows:
Removal rate = [amount of change [g] of glass plate before and
afterpolishing/(glassplatedensity[g/cnﬁ]Xpolishedarea[cm2]
of glass plate Xpolishing time [min])]XlO8
A removal rate stability (%) is calculated by determining
the maximum removal rate, minimum removal rate and average
removal rate of froma first glass plate toa final treated glass
plate (100 plates, 300 plates or 500 plates in total) and then
substitutingthe abovevalues inthe followingequation. Alower
removal rate stability (%) isindicative of less change inremoval

rate even when a large number of glass plates are polished. 1In
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Example 4 POP36/28 ( 45 parts by weight) , ED-37A ( 30 parts by
weight) , PCL305 (10 parts by weight), 15 parts by weight of diethylene
glycol, SH-192 ( 6 . 6 parts by weight) , 0 . 5 part by weight of carbon black,
and 0.15 part by weight of a catalyst (No. 25) were Introduced into a

contaiper apgdimixed nkhen, thecmixtuse wvas-stiredrvigereusly fonabout A + o
minutes at a revolution number of 900 rpm by a stirring blade so as to

incorponatesbubiles intodhenreaction systeml¥hereaftery Millionate) MTL
(60.51 parts by weight) were added thereto and stirred for about 1 minute to
preperesa celitdispersed tifethahe compPusitioh!D.{o09UR . rate — minimum
ApolishingpadwaspreparedinthesamemannerasinExample lexceptthatthe
cEfidisparsediratiahetotiposiibRBWasised inplace of the telt bidperséd®
ur[%tggg? composition A. When a section of the polishing pad was observed
under a microscope, roughly spherical Interconnected cells had been formed
insthenpolyurethane foam (average cell diameter, 78 gm; mean major
axis/mean minor axis = 1.3; specific gravity, 0.35; C hardness, 31 degrees).
[0091] CémparativeExempletlof POP36/28 (polymer polyol, hydroxyl

value 28 mg KOH/g, made by Mitsui Chemicals, Inc.), 40 parts
byweight of ED-37A (polyether polyol, hydroxyl value 38 mgKOH/g,
made by Mitsui Chemicals, Inc.), 10 parts by weight of PLC305
(polyester polyol, hydroxyl value 305 mg KOH/g, made by Daicel
Chemical Industries, Ltd.), 5 parts by weight of diethylene
glycol, 5.5parts byweight 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 4minutes at arevolution
number of 900 rpm by a stirringblade so as to incorporate bubbles
into the reaction system. Thereafter, 31.57 parts by weight
of Millionate MTL (made by Nippon Polyurethane Industry Co.,
Ltd.) were added thereto and stirred for about 1 minute to prepare
a cell dispersed urethane composition A.
[0084]

The prepared cell dispersed urethane dispersion
composition Awas applied onto abasematerial layer (trade name:

Pef, a polyethylene foam with a specific gravity of 0.18 and
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10 parts by weight of thermoplastic urethane (Rezamine 7285, made by
Dainichiseika Colour & Chemicals Mfg. Co., Ltd.) were dissolved in 90 parts
by weight of dimethylformamide to prepare an urethane solution. The
urethane solution was applied onto a base material layer (Bolance 4211N,

Asker & bardness 22 degreesomade by, 0y9bheGop Add)Rreviouslyuiated

regulated by buffing to have a thickness of 0.8 mm, to prepare an urethane
filmg theretim d hereatier, theturetharesfilm-basetmaterialdayerwasdipped i
a DMF-water mixture (DMF/water = 30/70) for 30 minutes and then dipped in
WhtEPFIT ZA hB s frrsplace tie BiREtRifornTarite by svater, \wHérstsrged
polyurethane foam g;s, ecific gravity, 0.26; C hardness, 27 degrees) was
félr‘%l?et&?aﬁﬁe%?%h%fsu 3ceorthepdiyhrethaiie fouin Was %tuff%d)tl 5 tHickRBSs
of 0,8 mmihy a buffing machine togiye & faam-having regulated thickness ..
accuracy. Thereafter, a double-sided tape (double tack tape manufactured by
Sekisui fehemicalosdatd)was stuckiby:a taminatos je the surface ok ther to
base material layer to prepare a polishing pad . Fig. 2 shows a
phetamicregraph 0f ac@rossssection ef thigpolishingnpadhk canube seen thatc
thin and long drop-shaped cells are formed in the polyurethane foam. Table 1

A@aﬁﬂéq%%ﬂaﬁﬂEﬁéﬂ{@@éﬁﬁéﬂg@thanefoam(averagecelldlameter,
70 Wm; mean major axis/mean minor axis = 1.3; specific gravity,
0.34; C hardness, 23 degrees). Thereafter, the release sheet
on the polyurethane foam was released. Then, the surface of
the polyurethane foam was buffed to a thickness of 0.8 mm by
a buffingmachine (manufactured by Amitec) to give a foam having
regulated thickness accuracy. Thereafter, a double-sided tape
(double tack tape manufactured by Sekisui Chemical Co., Ltd)
was stuck by a laminator to the surface of the base material
layer to prepare apolishingpad. Fig. 1 shows a photomicrograph
of a cross section of the polishing pad. It can be seen that
roughly spherical interconnected cells are formed in the
polyurethane foam.

[0085]
Example 2

POP36/28 (45 parts by weight), ED-37A (37.5 parts by
weight), PCL305 (10 parts by weight), 7.5 parts by weight of
diethylene glycol, SH-192 (5.6 parts by weight), 0.5 part by

weight of carbon black, and 0.22 part by weight of a catalyst
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of 500 plates in total (A/min) Removal rate stability(%) 100 plates 300 plates
500 plates

(No. 25) were introduced into a container and mixed. Then, the
mixturewas stirredvigorously for about 4minutes at arevolution
number of 900 rpm by a stirringblade so as to incorporate bubbles
into the reaction system. Thereafter, Millionate MTL (38.8
parts by weight) were added thereto and stirred for about 1 minute
to prepare a cell dispersed urethane composition B.
[0086]

Apolishingpadwas preparedinthe samemanner as inExample
1 except that the cell dispersed urethane composition B was used
in place of the cell dispersed urethane composition A. When
a section of the polishing pad was observed under a microscope,
roughly spherical interconnected cells had been formed in the
polyurethane foam (average cell diameter, 66 Um; mean major
axis/mean minor axis =1.4; specific gravity, 0.35; C hardness,
29 degrees).
[0087]
Example 3

POP36/28 (45 parts byweight), ED-37A (35 partsbyweight),
PCL305 (10 parts by weight), 10 parts by weight of diethylene
glycol, SH-192 (6.2 partsbyweight), 0.5 part by weight of carbon
black, and0.2partbyweight of acatalyst (No. 25) were introduced
into a container and mixed. Then, the mixture was stirred
vigorously for about 4 minutes at a revolution number of 900
rpm by a stirring blade so as to incorporate bubbles into the
reaction system. Thereafter, Millionate MTL (46.04 parts by

weight) were added thereto and stirred for about 1 minute to
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Example 1 1030 5 7 9 Example 2980 5 6

prepare a cell dispersed urethane composition C.
[0088]

Apolishingpadwas preparedinthe samemanner as inExample
1 except that the cell dispersed urethane composition C was used
in place of the cell dispersed urethane composition A. When
a section of the polishing pad was observed under a microscope,
roughly spherical interconnected cells had been formed in the
polyurethane foam (average cell diameter, 75 Um; mean major
axis/mean minor axis =1.3; specific gravity, 0.35; C hardness,
32 degrees).
[0089]
Example 4

POP36/28 (45 parts byweight), ED-37A (30 parts byweight),
PCL305 (10 parts by weight), 15 parts by weight of diethylene
glycol, SH-192 (6.6 partsbyweight), 0.5 part by weight of carbon
black, and 0.15 part by weight of a catalyst (No. 25) were
introduced into a container and mixed. Then, the mixture was
stirred vigorously for about 4 minutes at a revolution number
of 900 rpm by a stirring blade so as to incorporate bubbles into
the reaction system. Thereafter, Millionate MTL (60.51 parts
by weight) were added thereto and stirred for about 1 minute
to prepare a cell dispersed urethane composition D.
[0090]

Apolishingpadwas preparedinthe samemanner as inExample
1 except that the cell dispersed urethane composition D was used

in place of the cell dispersed urethane composition A. When
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7 Example 3 1050 6 7 9 Example 4 1000 5

a section of the polishing pad was observed under a microscope,
roughly spherical interconnected cells had been formed in the
polyurethane foam (average cell diameter, 78 Um; mean major
axis/mean minor axis =1.3; specific gravity, 0.35; C hardness,
31 degrees).
[0091]
Comparative Example 1

10 parts by weight of thermoplastic urethane (Rezamine
7285, made by Dainichiseika Colour & Chemicals Mfg. Co., Ltd.)
were dissolved in 90 parts by weight of dimethylformamide to
prepare anurethane solution. Theurethane solutionwasapplied
onto a base material layer (Bolance 4211N, Asker C hardness 22
degrees, made by Toyobo Co., Ltd.) previously regulated by
buffing to have a thickness of 0.8 mm, to prepare an urethane
film thereon. Thereafter, the urethane film-base material
layer was dipped in a DMF-water mixture (DMF/water = 30/70) for
30 minutes and then dipped in water for 24 hours to replace the
dimethylformamide by water, whereby a polyurethane foam
(specific gravity, 0.26; C hardness, 27 degrees) was formed.
Then, the surface of the polyurethane foam was buffed to a
thickness of 0.8 mm by a buffing machine to give a foam having
regulated thickness accuracy. Thereafter, a double-sided tape
(double tack tape manufactured by Sekisui Chemical Co., Ltd)
was stuck by a laminator to the surface of the base material
layer to prepare apolishingpad. Fig. 2 shows a photomicrograph

of a cross section of the polishing pad. It can be seen that
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6 8 Comparative example 1 840 7 12 18 As can be seen from Table 1,
the polishing pads of the
presentinventionhaveroughlysphericalcells,andfurtherthese pads are
excellent in durability and removal rate stability because thermosetting

p@ffyﬂe&fﬂ@ngdgcy%ﬁsyﬂ%ﬁg@t%@ﬁ tg@ep@tiﬁmgg I@Meihe polyurethane

foam.
Table 1
Average Removal rate stability (%)
removal rate 100 plates 300 plates 500 plates
in treatment
of 500 plates
in total
(A/min)
Example 1 1030 5 7 9
Example 2 980 5 6 7
Example 3 1050 6 7 9
Example 4 1000 5 6 8
Comparative 840 7 12 18
example 1

As can be seen from Table 1, the polishing pads of the
present inventionhave roughly sphericalcells, and further these
pads are excellent in durability and removal rate stability
because thermosetting polyurethane is used as the material of
the polishing layer.

BRIEF DESCRIPTION OF DRAWINGS
[0092]

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

Fig. 2 is a photomicrograph (SEM photograph) of the
polishing pad in Comparative Example 1.

Fig. 3 is a schematic illustration showing one example

of a conventional polishing apparatus used in CMP polishing.



BRIEF DESCRIPTION OF DRAWINGS [0092] Fig. lisa
photomicrograph (SEM photograph) of the polishing pad in Example 1.
Fig. 2 is a photomicrograph (SEM photograph) of the polishing pad in
Comparative Example 1. Fig. 3 is a schematic illustration showing one
example ©f osonxentiana pelishing apparatus used in CMP polishing.

DESCRIPTION OF SYMBOLS [0093] 1: Polishing pad

[0093]

1: Polishing pad

2: Polishing platen

3: Abrasive liquid (slurry)

4: Polished material (semiconductor wafer, lens, and glass
substrate)

5: Supporting stand (polishing head)

6, 7: Rotating shaft

37



2: Polishing platen 3: Abrasive liquid (slurry) 4: Polished material
(semiconductor wafer, lens, and glass substrate) 5: Supporting stand
(polishing head) 6, 7: Rotating shaft What is claimed is: 1. A polishing
pad, wherein a polishing layer is arranged on a base material layer, the
prlishingdayercomprises a thermosetting polyurethane foam having roughly
spherical interconnected cells with an average cell diameter of 35 to 300 gm,
the thermosetting polyurethane foam is a cured product of a cell dispersed
urethane composition contains an isocyanate component and an active
hydrogen-caniirihgrdotapoimd “theradtive mpdrbgehrcohtiifing eotiponned
contains 60 to 85% hy weight of a high-molecular-weight %olé/ol haying a
hlroky? Vafud"at 26 16 1001 KoHld and Y t6° 15 Ytbywéight T - +5°° @

lqw-rmalecularsysiahs palyal having @Mr%%@“? &I%@Pytosia%%(;}f&al

KOH/g, and the polishing layer has self-adhered 1o the base material layer.

2i Thepalishing pad-accerdingiaelaim:-1 awherein the hasesmateriad layes 49
a foamed plastic film containing at least one resin selected from the group
cpnsisting ohpolyetlydenegpplypropylenerand palyurethanered product of

a cell dispersed urethane composition contains an isocyanate
component and anactive hydrogen-containing compound, theactive
hydrogen—-containing compound contains 60 to 85% by weight of
a high-molecular-weight polyol having a hydroxyl value of 20
to 100 mgKOH/g and 2 to 15 % by weight of a low-molecular-weight
polyol having a hydroxyl value of 400 to 1830 mgKOH/g, and the

polishing layer has self-adhered to the base material layer.

2. The polishing pad according to claim 1, wherein the
base material layer is a foamed plastic film containing at least
one resin selected from the group consisting of polyethylene,

polypropylene and polyurethane.

3. The polishing pad according to claim 1 or 2, wherein

the base material layer has a thickness of 20 to 1000 um.

4. The polishing pad according to any of claims 1 to 3,
wherein the thermosetting polyurethane foam has a specific

gravity of 0.2 to 0.5.
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3. The polishing pad according to claim 1 or 2, wherein the base material
layer has a thickness of 20 to 1000 gm. 4. The polishing pad according
to any of claims 1 to 3, wherein the thermosetting polyurethane foam has a
specific gravity of 0.2 to 0.5. 5. The polishing pad according to any of
claims 1 to 4, wherein the thermosetting polyurethane foam has an Asker C
hardness of 10 to 50 degrees. 6. A method for manufacturing a
semiconductartdeyice iwhictycomprses acstep afpealishing thessurfacetof &,

semiconductor wafer with the polishing pad of any of claims 1 to 5.
wherein the thermosetting polyurethane foam has an Asker C

hardness of 10 to 50 degrees.

6. A method for manufacturing a semiconductor device,
whichcomprisesastepofpolishingthe surfaceof a semiconductor

wafer with the polishing pad of any of claims 1 to 5.
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