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F- PO8451TR(SG DESCRI PTI ON POLI SH NG PAD TECHNI CAL
FIELD 5 [0001] The present invention relates to a
pol i shing pad (for rough polishing or finalF-P08451TR(SG)
pol i shing) used in polishing the surfaces of optica
materials such as reflecting mrrors etc., silicon
waf ers, gl ass substrates for hard disks, al um num
substrates 10 etc. , as well as a nethod for

manuf acturi ng the pol i ®hcAgIpPAdON Particul arly, the
pol i shing pad of the present invention is used
preferably as a pol i sRObgSHaANGf ®@ADf i nal pol i shing.
BACKGROUND ART 15 [0002] Cenerally, the mrror
pol i shing of sem conductor wafers such as a silicon
wafer etc., lenses, and gl ass substrates includes

TECOUEPaROFtShbng primarily intended to regul ate
planarity and in-plane uniformty and final polishing

[odgifrarily 20 intended to inprove surface roughness and
renoval of scratches. [0003] The final polishing is

ca S Bkt e MEDLRRS o 1BLEE HOALISL ther o
rol g BRSBTS ERTGGIR cyraces

ot WAkl fabkbased 1P PORABIIRCSG) 1 ARSI 20 YL Pcon

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
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[0004] As the polishing pad for finishing used in

final polishing, the follow ng polishing pads have

been proposed besi des those 5 described abpveosdDDOH]|SG)
A suede finishing polishing pad conprising a nap | ayer
having a | arge nunber of |ong and thin holes (naps)
formed with a foam ng agent in the thickness

direction, in polyurethane resin, 10 and a foundation

aqueddUh sfdlrutfl@nnf(@raejé%g: tlhe-yar dayer) i s proposed
(Patent Literature 2). [0006] A suede abrasive cloth

[OO@%] final polishing, in which surface roughness is
expr essedas an arithnetic aver age roughness 15 (Ra)

[ oo%ﬂmﬁnpl’gﬁ?ghihé < ot gnggﬁﬁﬁﬁtuslé& Shaliw=8 S’allshlng,

rasiv I nal” polishing, which is

de se ri t
eneP 551 kg ALy OGS T R et P anf oty rove
ein ponV|nyI hal i de or vinyl 20 halide
de%ﬁﬁﬁhgﬂné% 9V§-contained in the surface layer, is
proposed (Patent Literature 4). [0008] Conventiona

[Ooﬁéﬂlshlng pads for finishing have been produced by a
wet curing nethod., The wet gurlng nmet hod
net RogugAer EinighingePranehiegi i go?%?PBﬁsbﬁga?h%%pbbayer
di ssolving 2 F-PO8451TR(SG) urethane reS|n in a
hawiager -lsgidfhembegapf cl el ¢aft thiphakes (naps) formed with

a foaming agent in the thickness direction, 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
surface roughness isexpressedasanarithmeticaverage roughness
(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
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di met hyl formam de is applied onto a base materi al,

then wet-solidified by treatnent in water, to forma

porous grain side layer, which is then wasle®0845NTR (SG)

water and dried, followed 5 by polishing of the grain

side layer to forma surface |ayer (nap layer) . In

Patent Literature 5, for exanple, an abrasive «cloth

for finishing, having roughly spherical holes having
ur@thafa¥eragenpant acvetdrapelablef otghaid0splvens such as

produced by the wet curing nmethod. 10 [0009] In the

digsenMentbenahinel i shhpglpadsoheb ki Baski RgrehouRyerthen
cells have a thin and |l ong structure, or a material of

we\t.h§o§9&§9§§§d ﬂ)?y@feé&ﬁ&lltf: 1S PO | BN LBorous grain
strength hus there are problens such as poor

51&% aa?érl t thlghaijéj%lh %e\tdgghg&%i@r{]w’ Qe:!rSaH eH]:a.’Lrédz,' r@gllowed

CterIStICS eri or Stabl |tyo renova
oy Qs A S A PR e e

Li terature 3: 155 Pat nt Literature
(0 LR B0 s 338 7H5t A O hatar 505 SHETA D068 7 7Espgive
DI .S CS RE CF .THE %NVENTICN 25 P LENS Toqéi
clefp aﬂﬁ@sﬁ%‘iﬁ‘ﬁ%%@i $HE4al “bj tlng an
of the present invention is to_provide a pollshlng
average particle diameter of 1 to 30 um, is produced by the wet

curing method.
[0009]
| Intheconventional 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 thére 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
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pad excellent in durability. 5 MEANS FOR SOLVI NG THE

PROBLEMS [0012] The present inventors nade extensive

study to solve the problem described abover-a08483TR (SG)

result, they found that the object can be achieved by

the follow ng polishing pad and reached 10 conpletion

of the present invention. [0013] That is, the present

invention relates to a polishing pad, wherein a
[o®pljshing layer is arranged on a base material |ayer,

and the polishing |ayer conprises a thernosetting

pol yAH sbhane o@tﬁé’?% baMtngvieRidyi S RBYrikAlde a polishing
i nterconnected cells with an average cell dianeter of

pac§5e§8e§9&1tpran[@9}#ii£t. s believed that the

conventional polishing pads for finishing, upon
repeated application of pressure to the polishing 20
| ayer, are liable to "collapse” and are poor in

ol A SR s 1o 2L e e

iﬁiishing | ayer itself is poor in nechani cal
[0 %ngth. On the other hand, when a thernosetting
pol yur et hane foam havi ng roughléeésherical

i nt SORAESERT EBVPRLRATI RECarePEeRYEY g ¥ [0 solve the
di ameter of 35 to 300 pmis used to forma polishing
Prop IerpeReSTHRESGRPOVEy e A2 863 ciG ekt alfd\Ry, foped that the
durability of the polishing | ayer can be inproved.
objsstoean gl 3ch ipesd bivet Ipp £pd hpWgngaep bishing ppeegehreached
invention is used, planarizing characteristics can be
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 um.

[0014]

It is believed that the conventional polishing pads for
finishing, uponrepeatedapplicationofpressuretothepolishing
layer, are liable to“collapse” and are poor indurabilitybecause
cells of the polishing pads have a thin and long structure or
the material of the polishing layer itself is poor in mechanical
étrength. 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
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kept high fora long period of tine, and the stability

of a renoval 5 rate can be al so i nproved. The term
"roughly spherical" refers to sphere-shape&#-80846¥dR (SG)
spher e-shaped. Oval sphere-shaped cells are those
having a ratio of a major axis L/mnor axis S (L/S)

of 5 or less, preferably 3 or less, nore preferably

1.5 or less. [0015] 10 The thernosetting pol yuret hane

lajonmoficsbeipedstsdve | nhendixabhbst pofi hhermodnirsdditredlayer
cell structure, has mcroscopic holes fornmed on the

caUsd aGRsr el el IR itlsy  hagesuithab® 1Mahehg pad of the
retention characteristics. [0016] 15 Preferably, the

prd f&f FossiddthibPalsy usetihapead #a0 hagl cregddcshiesiettd @ad be
base material |ayer. Release of the polishing |Iayer

: ' l=ay: C t :
ol I S0, R 4l okl AR SN DELL o sproven

rag?axég& Isg AL ﬂ@mea f O@g%@fe%a%&ghighs?&wﬂlm Pdrers

east “one resin selec rom the”gr consi'sting

f I hyl . I I d
to iR R S e T B s AL BFE o aBnsF Paphaped
such as fer are rotated and revol r ubbe

d
co DN R e hR BT RBE SER DL G Bradoh At S o BRP kR b /S

pol i shing. During polishing, 5 F-P08451TR(SG he
of BP¥ iy BRATFESEUY 3 Oct b85S o MRS Bﬁ&far@ﬁg% b OF Less.

(particularly in the horizontal direction) and is
[0GHs easily deformed, which nmay result in uneven

pol i shing and scratching of the object to
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]

Preferably, the thermosetting polyurethane foam had
self-adhered to a basematerial layer. Release of thepolishing
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, polypropylene andpolyurethane. 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 thereby executing polishing. During polishing,
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be polished. By using the base material |ayer nade of
the 5 above-nentioned foanmed plastic film the base
material |ayer can be prevented from bei ngrexpsM®ETR (SG)
and contracted during polishing, thereby deformation

of the polishing pad can be suppressed. [0018] 10 A

t hi ckness of the base material layer is preferably 20

to 1000 m When the thickness is |less than 20 pm the

th}b1 Sdh pad sisud s dd €6 o8t iblsEU R ThANsh fehelslarl
%é?be egggPy dgforned On thelotﬁer hand, wﬂgz t he Y

in Eﬂégg{ﬁ%ci(ﬂ&ﬁﬁgge?tfo%?na&@qg E‘husféﬁ(ilb}' t:l'etf}érhgﬁdswhlch

The present invention al so

may(:i eghﬁ% 4334;§$1£Eh1nQPQHEa§&¥£ ? %ﬁﬁﬂk%%PQHSEQE to

I'ses aste
surfa sem.conduct or. _waf er, FET %&, hi
a5 bgéf gswg %6 %ﬁﬁﬁpmaé%é é‘é*{%&%w
0020 Fi ton1cr aph hot o h
abg ogﬁdi; l%?gﬁﬁl mez IEgl g§ ngggr ai fayer
phot om crogra (SEM photographc#3 f .
Can@ﬁo@@l"?ﬂ%@@? Lro8) s I rcaqfi%a%&%%rmg
1. Fig. 3.is schenatlc |IIustrat|on showi ng one
poléxsmge télfer@hYoﬁ?\?é?rﬁ?tﬁI@ﬁallorbd? &h%@%ﬁé}ﬂéﬁ&%}%&ﬁf} Pe
CWP pol i shi ng.
suppressed.
[0018]

A thickness of the base material layer is preferably 20
to 1000 um. 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 um,
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.

BRIEF DESCRIPTION OF DRAWINGS
[0020]
Fig. 1 is a photomicrograph (SEM photograph) of the

polishing pad in Example 1.

Fig. 2 is a photomicrograph (SEM photograph) of the
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5 DESCRI PTI ON OF SYMBOLS [0021] 1: Polishing pad 2:
Pol i shing platen 3: Abrasive liquid (slurry) 10 4:
Pol i shed material (sem conductor wafer, |en§~-P@8d51TR(SG)
gl ass substrate) 5: Supporting stand (polishing head)

6, 7: Rotating shaft 15 BEST MODE FOR CARRYI NG OQUT THE

| NVENTI ON [ 0022] The polishing pad of the present

i nvention conprises a base material |ayer and a

poDOsh $hy Nngatiayer comgerat iaet Beenpiet Li.ng pol yur et hane
f oam (hereinaf ter referred to as pol yurethane foam

20 hayd N3 rodghlerepiaril € all IVt Lo ERWiGR) lohe example
havi ng" an average cell dianeter of 35 to 300 pm

of [Q%ve%&%]y%ﬂ haie 4 esigh i so s RIS erablegipmbeiisaling.

for formng the polishing layer because it is
excel l ent in abrasion 25 resistance, a pol yurethane
pol ymer havi ng desired physical 7 F-P08451TR(SG

sily obtained by changing its raw
DE#&%%?%%$§ fﬁ%ggﬁ?ﬁg and roughly spherical fine
0 iLs can be easily forned by a mechani cal foam ng
[ od (including a nechanical frothing nmethod). 5

[Q024]
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

BEST MODE FOR CARRYING OUT THE INVENTION
[0022]

The polishing pad of the present invention comprises a
basematerial layer and a polishing layer made of a thermosetting
polyurethane foam (hereinafter referredtoaspolyurethane foam)
having roughly spherical interconnected cells having an average
cell diameter of 35 to 300 um.

[0023]

Thepolyurethaneresinisapreferablematerial for forming
the polishing layer because it is excellent in abrasion

resistance, a polyurethane polymer having desired physical
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The pol yuret hane resin conprises an isocyanate

conponent, a polyol conponent (high-nolecul ar-wei ght
polyol, |ow nol ecul ar-wei ght polyol etc.) angdog4sharpsc)
extender. [0025] 10 As the isocyanate conponent, a
conpound known in the field of polyurethane can be

used without particular limtation. The isocyanate
conmponent includes, for exanple, aromatic

prdfid SORVARANESe SMEd By obtdrildldigRecHhh§ PRy anas @aw material
, 6-toluene diisocyanate, 2,2'-diphenyl methane

|| S:acyanat 1 di e~diiso € :
i L e e e R S S S S
r L i.fie Le, N
cot BB SRR cratibie BTt gt endliean
~2- napht hal ene dii socyanate, p-phenylene
fré%ﬁ%&%ﬁ%ﬁgFﬁﬁ‘n+phenylene di i socyanate, p-xylylene 20
i isocyanate and m xylyl ene diisocyanate, aliphatic

[OO'%]socyanates such as ethyl ene diisocyanat e,
2,2, 4-trimethyl hexanet hyl ene diisocyanate and 1,

6- héPsiR? WL efleh 3¢ S68) ARATP T 1 $/RI2BY A A Famponent,

di i socyanates such as 1, 4-cycl ohexane diisocyanate,
a pplyaldicoprasteanty | (hethrarrel ef b socyadt BBLYSbphor one

di i socyanate and norbornane diisocyanate. These may 8
1 owFmR(B4EI PR(-SE) gtiie Reslatplaladie Jorang & @haiurexieindsp.

or nore thereof. [0026) As the isocyanate conmponent,
[0025]i s possible to use not only the above-descri bed

di i socyanat e conpounds but also 5 nultifunctiona

(tr nbuttod iebalaas tencepodyt sacyamad@sd kAown 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
diisocyanates such as ethylene diisocyanate, 2,2,4-trimethyl
hexamethylenediisocyanateandl, 6-hexamethylenediisocyanate,
and cycloaliphatic diisocyanates such as 1,4-cyclohexane

diisocyanate, 4,4’-dicyclohexyl methane diisocyanate,

isophoronediisocyanate andnorbornanediisocyanate. Thesemay
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the nultifunctional isocyanate conpounds, a series of
di i socyanat e adduct conpounds are commercial ly
avai | abl e as Desnodul -N (Bayer) and Dur anateP®IBUAIZRI(SG)
Chem cal Industry Co., Ltd.). 10 [00.27) Anmong the
I socyanat e conponents descri bed above, 4,
4' - di phenyl net hane di i socyanate or carbodiim de
- nmodified MDI  is preferably used. [0028] 15 As the
be hi gbd ol @cell & -¥€i ghti poliyel of atwonpeundrknewarenst.t he
field of polyurethane can be used w thout particul ar
[0d24 tation. The high-nol ecul ar-wei ght polyol includes,
for exanple, polyether polyols represented by

poI ﬂ@tﬂmts@@y%@%tee%pog{e}f&ql 1@@&90%@1@%'@'%% use not
al ycol pol yest'er polyols 20 represented

o K e, In@%%@%@@@?@% SPLFeS
muJax} }tjlunc Jk%/rr% (pt(r:rg.ri Qflt’]JJ_eorpagio ?/osre r}:de pé&i&q%b%ﬁ%t%a%%% As
th%ﬁf’@%}b%ﬁo”e%a%qéﬁ%ﬁé%%%irﬁa%%#ﬁﬁgt & PEsareifih

. reaction n1xture mnth an organic P084£1TR SG%
diifQAABBEA iad Dot eC‘bIBIP%?%a% Yarfedlpple as
ester exchange reactlon of poI hydr oxyl conpound
Desgadlary ((Bedpbormn@ Dur&ﬁé‘tﬁo jotyemscalidpdstry Co.,

pol yet her polyol in which polyner particles are
Ltddilspersed. These maybe used singly or as a mixture 5
of two or nore thereof.
[0027]

Among the isocyanate components described above,

4,4’ -diphenylmethane diisocyanate or carbodiimide modified MDI
is preferably used.
[0028]

As the high-molecular-weight polyol, a compound known in
the field of polyurethane can be used without particular
limitation. The high-molecular-weight polyocl 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
such as polycaprolactone polyol and polycaprolactone with
alkylene carbonate, polyester polycarbonate polyols obtained
by reacting ethylene carbonate with a multivalent alcohol and

reacting the resulting reaction mixture with an organic
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[0029] To produce the pol yurethane foam having an

i nterconnected cell structure, apolynerpolyol is
preferably used, and a polynmer polyol in wWeiebgs51TR(SG)
pol ynmer particles made of acrylonitrile and/or 10
styrene-acrylonitrile copolyners are dispersed is
particularly preferably used. This polyner polyol is
contained in an amount of preferably 20 to 100 wm %

dl@é’f@oﬁj{}ﬂ.@ré‘@id{ 31%01 cégb%%;e'ﬁolﬂ;BEs"‘GEkglﬁ@Hyﬁ?r ester

pol yol " used. The - nol ecular MEIght pol yol

exéﬂlﬂf!ﬁé‘g%ggt?ggéﬁ% %gg&t\}\? rrg% com %‘aﬁ'd@hr@gafyl éﬁrbonate,

anou e p eferably 70 t

T T o B e
il ke
oo T S s BB AR Gk -

hi nol ecul ar - wei ght pol yols, a
Oftﬁéﬁ]?ﬁﬂ@ﬁﬁﬁé? 1S€¥9ht pol yol having a hydroxyl val ue

of 20 to 100 ng KOH g is preferably used. The
[0@&34k oxyl value i's more preferably 25 to 60 nmg KOH g.

When the hydroxyl value is less 25 than 20 ng KOH g

an dimonederedirapal yegrthenpfaaehpsipaks haﬁ@rcqenected

F- PO8451TR(SG is reduced so that durability tends to
celdestedatede, widlymiepolyneé isypkoietakiy ueefs agideaped ymer

than 100 ng KOH/ g, a crosslinking degree of the
polpollyunevhack daamede pames cde shingtetdfagciriyd oprigdidte and/or

tends to be brittle. 5 [0031]
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 wt3, 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.
[0030]

Among the high-molecular-weight polyols, a
high-molecular-weight polyol having a hydroxyl value of 20 to
100 mg KOH/g is preferably used. The hydroxyl value is more
preferably 25 to 60 mg KOH/g. When the hydroxyl value is less

than 20 mg KOH/g, an amount of a hard segment in the polyurethane

10
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A nunber-average nol ecul ar wei ght of the

hi gh- nol ecul ar-wei ght polyol is not particularly

limted, but is preferably 1500 to 6000, fFerOBHE1TR(SG)
vi ewpoi nt of the elastic characteristics of the

resul ting pol yurethane. Wen the 10 nunber-aver age

nmol ecul ar weight is |less than 1500, the pol yurethane
obt ai ned t herefrom does not have sufficient elastic

is Ghalesd £1dstthet. dukdbieasyl yehasotd Nk addiddd,ewhile when
pol ymer. Accordingly, a polishing |ayer nmade of this

th@ﬁly)ﬁliro%gﬁa@@ltﬁ@%@ gi:éaféﬁ't@latrpl eesld KOH?’%SG serakehigking
the polished surface of an 15 object to be polished.

de%é he oLdeh ﬁ/"&'}%’th‘gﬁ%ﬂ S06 JUERRL s QB%lQﬁ?thH@tﬁﬁlb@Bduct

ght 1s er than 6 00, pol yurethane obtai ned
te%ggrgg $@1£ C@@F too soft. Therefore, a polishing pad
I's pol yuret hane foamtends to be inferior
[oq%%furablllty [0032] . 20 Exanpl es of the
nol ecul ar-wei ght pol yol that can be wused together
w th a high-nol ecul ar i ght pol des bed above
i nclf MR A EHE 7 )f%c\gf &21 %b%%n%gg{:@%ol
1, 3- propyl ene glycol 1, butanedlol 1, 3- butanedlo
high @M%m’ @%m}{yesﬂeaﬁow& P i oL 1mited, but
neopent vyl ycol, 1,4- cyclohexanedlnethano
is pr@eiemabiy 55 @nFQné@Q%} fron hepgevprrsept the elastic
di et hyl ene gl ycol, trlethyleneglyco
chamcar:ttﬁ@(sznmmr@&y@mows@s)tbleth@@epolwmth@/m@t prityinghe
gl ycerin, 1,2,6-hexanetriol, pentaerythritol,
numhﬁniﬁnﬁﬂageﬂmg&ﬂmﬂﬁamnwgigﬁﬂhy$ géﬂSOShd@,15@®bitbe,
mannitol, 5 dulcitol, sucrose,
polyurethane obtained therefromdoesnot have sufficient elastic

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. Ontheotherhand, 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.
[0032]

Examples of the low-molecular-weight polyol that can be
used together with a high-molecular-weight polyol described
above include: ethylene glycol, 1,2-propylene glycol,
1,3-propylene glycol, 1,2-butanediol, 1,3-butanediol,
1,4-butanediol, 2,3-butanediol, 1, 6-hexanediol, neopentyl

glycol, 1,4-cyclohexanedimethanol, 3-methyl-1, 5-pentanediol,

11
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2,2,6, 6-tetraki s(hydroxynet hyl ) cycl ohexanol ,

di et hanol am ne, N net hyl di et hanol am ne,

triethanolamne and the like. Qther exanplespphat1tRsG)
be used together with the high-nol ecul ar-wei ght

pol yol al so include: |ow nolecular-weight polyam ne

such as 10 et hyl enedi am ne, tolyl enedi am ne,

di phenyl net hanedi am ne, di ethylenetriam ne and the

: dddikey i fertﬁ?m L &snd &an be used toget her
dlév&@?% iil%fcﬁ nol ecul ar-wei ght <|:ool yol also include:

l.co ' a 1 0e,
L ??la%&nggﬁcfxain&%g??@t ﬂanoﬁg’mn%%ﬁ%pa %%Ia%%%a%en'd t he
like. These | ow ol ecul ar - wej 0 l's,
TL ol BN SRR L G vt TRl P R B Used
al one or. as a mxture of two. or nore ., thereof. [0033].
tetARRR R SRS - oY BV ROPEOST AR i B %fﬁ‘lltol'
20 having a hydroxyl value of 400 to 1830 ng KOH g
dulgididrr SUF%RESl ecul ar - wei ght  pol yani ne havi ng an
am ne value of 400 to 1870 ng KO/ g are preferably )

2, ok~ tRte alid Gid r amat sl iprelohpxdee bl 1 e olamine,
1250 ng KOH g, and the amine value is nore preferably
N-mg0h ol igsthanp koHng, \Wde thisadhadrigiy landalthe LdkpessOther

25 than 400 ng KOH g or the am ne value is |ess than
exad@ evyt KOH gn bel s 44 POGABIT Ry SGh theh kgliweelegular-weight
improving formation of interconnected cells tends to
poli@Inail ssufificdivetet s Y1 covbingo Ireel: 1 0n-weteg ot hewl yemihe wheth as

the hydroxyl value is greater than 1830 ng KOH g or
etHyn@raminen il Ua olivsl efertiteri ridiard ik éh yignddOrirged amine,,

wafer tends to be easily scratched 5 on the surface.
dieRaiiegidtarilani fd ghbWeneigbycadtily oghlky! €f@mples that can
be used together with the high-molecular-weight polyol also
include: élcoholamines such as monoethanolamine,
2-(2-aminoethylamino) 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.
[0033]

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

than 400 mg KOH/g or the amine value is less than 400 mg KOH/g,
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glycol or 1,4-butanediol is preferably used. [0034) To
formthe pol yurethane foam having an interconnected
cell structure, the | ow nol ecul ar-wei ght polr@084t5haRr (SG)
10 | ow nol ecul ar - wei ght pol yanmi ne and t he al coho
amne are contained in the total anmount of preferably
2 to 15 wt% nore preferably 5to 10 ww% in the
active hydrogen-containing conmpound. By using the
anleffamd eculdproei ghtfpahayoioreo®. ihberspanetted cells tends
amounts, cell filnms are easily broken to easily form
to Ihe atbtl HETGAREALIEH oBRldi nld UCOHT €hanskhel tHigld ! R@ien the

nmechani cal characteristics of the pol yurethane foam

hy?f@xi/mapi\{@ is %Q%§§ér lghdd g.f8@@sﬁg"i&ﬁ-f)eg drPehyWetBRg1ue

oam i s produce y neans a prepolymer nethod, a

is %\Q%h@e?xttheaqpfé 7 b ?ﬂg%@(ﬁ-g/ . ,na%rfie'}gté)rgds %g hﬁeag%%gf %@Etched

ain extender i's an rgani ¢ conpoun

on 153 Ly LR.BCT | o DYdr 002D, 0T P08, NG ©XATDL A 0L 1L0Ry cne

ive r ogen upin gr'oup,
rimar r  secondar. am no ou a thiqgl group (SH)
gléﬁﬁif#% f1& .u%%%%?%?% é?aﬂﬁgggrg%}ytﬁge hai n ext ender
i hcl ude: pol yam nes such as 25
[OO,%}-nEthylenebis(o-chloroaniIine)(N{IEO, 13
F- PO8451TR( SG) 2,6-dichIoro#p-phenyLenedianine,
4, 4 THETHR dheoPely g sFihemeofeaf havdng an interconnected
3, 5-bi s(net hyl t hi o) -2, 4-t ol uenedi am ne,
celd. mtugiEiew | the o)ow moterybaedvahdhk, pobyol, the
3, 5-di et hyl t ol uene- 2, 4-di am ne,
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.
[0035]
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),
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3, 5-di et hyl tol uene-2, 6-di am ne, trinethyl ene

gl ycol - di - p- am nobenzoat e, pol ytetranethyl ene

oxi de-di - p- am nobenzoat e, F-P08451TR (SG)

4,4" -diam no-3,3",5,5" -tetraet hyl di phenyl net hane, 10

ﬁ,4'-dian1no-3,3'-diisopropyl-5.5'-dinethyldiphenylnet
ane,

4,4 -diam no-3,3",5,5" -tetrai sopropyl di phenyl net hane,

2, éu&l&&dfé&%u hidi shetbane,

I am no-3, 3'-di et hyl - 5. 5 dlnethyldlphenylnethane

4 Ml e e e,
o RS R Ao driarenci e

he ed|an1ne and X | enedi am ne;
3, ld%fﬁ@fee LR 9%15 pfo?@%érl’f%%h%%%t and a
ow nmol ecul ar - wei ght am ne conponent. The chain
31 I ertdur st et E ™y be used either alone or
in mxture 20 of two kinds or npre. [0036] A ratio
3,iﬁﬁ%@ﬁ#y%ﬁpﬁ%ﬁﬂﬁnﬁwﬁ?ﬂ%ﬁﬂ&ﬁﬁwnﬁrl@&Eﬂ¥%ﬁn%onponent
and a chain extender in the invention can be altered
glyae vatidreanipslenaeoieli e Bt eor et Y LeRS ght s
t hereof, desired physical 25 properties of
ox i ydir-gi-tame1doameate t he |ike. In order to obtain 14
F- P084.51TR(SG pol yuret hane foamw th desired
4, qpold ishiimp-chet'acd ' ste o e ehy Ydit ploeny Lndtehanaber  of
i socyanate groups in an isocyanate conponent relative
4, 4'0-i dnoitrad - 3N WBTbel i inforacdp wie- hydir-ediane g plgisoh €y dnextydne ,
groups + amino groups) in a polyol conponent and a 5

4, 4;?%1@%&&{&@@' 155, Pref et ebl sop o Pied Tgingey Diie fiame 0. 80
0

1,2-bis(2-aminophenylthio)ethane,

4,4’ -diamino-3, 3’ -diethyl-5.5’-dimethyldiphenylmethane,
-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.

[0036]

Aratiobetweenan isocyanate 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 like. Inorderto obtain
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and nore preferably in the range of from0.99 to 1.15.
When the nunber of isocyanate groups is outside the
af orenenti oned range, there is a tendency tF&t08dBrLTRYSG)
deficiency is caused, required specific gravity and
har dness are not obtained, and polishing 10 property
is deteriorated. [0037] A pol yurethane resin can be
produced by applying a nelting nmethod, a solution

poIRgt hethane afkanweiphnl yeetrzdt bodikadhgi gheracameigtics, a
whi ch preferable is a nelting nmethod, consideration

ratPBb Ngf 4Be Ohii@PetO00@ £86tyada¥er kirbapenyin’ @ANBBbcgadate
the |like. [0038] Manufacture of a polyurethane resin

corhﬁ’oﬁé‘ﬁ@lleéiam’nf@%@)sa A £l thedbex BEGQQJCYUE%MJ% Afroups
a one shot nethod, of which preferable 'S

(h%c; ep(#li’{%ﬁ% 2! hpda &@%1% Q'l IaS(iﬁyl t %Jn@o‘ﬂé}?g %%d a

'S synt Foman I'soCyanate

cn A 3,0 é%'ab&g PSS A it o 2.
ancggxéag%r tglﬁg FﬁBé%]nlg e%\%t%gl ¥u€‘3ﬁt had199d' %SI f ig When the

i.socyanat e-term nated pr, 15 :
SR TSR g GERP A kT BEle e HEo BT RRR L epedange,
range of from 800 to 5000 is preferable because of
th%&ésl griesPdenaraRd FREy-ngndephGPREY 1Hrspiiad-egequired

[0040] 5 Manufacture of the polyurethane resin is_to
spaaif ¥ @ggvidty and hardness are not obtained, and polishing

property is deteriorated.
[0037]

A polyurethane resin can be produced by applying a melting
méthod, a solution method or a known polymerization technique,
among which preferable is amelting method, consideration being
given to a cost, a working environment and the like.

[0038]

Manufacture of a polyurethane resin is enabled by means
of either a prepolymer method or a one shot method, of which
preferable is a prepolymer method in which an
isocyanate-terminated 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.

[0039]

Note that an isocyanate-terminated prepolymer with a
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conponent containing an isocyanate group containing
conpound and the second conponent contai ni ng an

active hydrogen group containing conpound fopdHeseby (SG)
cure the reaction product. In the prepolynmer method,

an i socyanate-term nated prepolyner 10 serves as an

i socyanate group containing conpound and a chain

ext ender serves as an active hydrogen group contai ni ng

mo LW POUNGe i JHE bRetRBCSHOE iRihedradBel §OCHARRIBY0 to 5000
conponent serves as an isocyanate group containing

is gg%}g?%gg’leaﬂ@c&§@ %ifne}?&(éfi@ﬁi% 3?1dwof‘kQ19i Y9jc¥ GRRPOREH! cal

serves as an actlve rogen 15 cont ai ni ng
compound. [0041] The pol yuret hane foam as the
PrSfaterial” for formng the polishing layer in the
[O¢%Psent i nvention can be produced by a nechani cal
m ng net hod (including a nmechanical frothing 20
met hod) . [0042] Particul ar nmechani cal . f oam n

l ) .
ot HRHUESITRAER OF 11 BRATHEEEAER, Fabt Arte WAL (ot Tst

copol ynmer of _ pol yal kyl si | oxane and pol yether i s

CompQETesttalsIoR t 34 1L R REOSF BRIt EREVBaSBA TS hR 1 At Gatpound
SH-192 and L-5340 (manufactured by 16 F-P08451TR(SQ
andréihgy seeancocarRgnSHti €eprEatning gg. fceive hydrogen group

exenplified as a suitable conpound. [0043] Various
corgadintingesomppupel toxederebecuse £ asiadtien pgoduct.  In
i ncludi ng an antioxidant, a lubricant, a pignent, a
thef iddegrolvarer 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.
[0041]

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) .

[0042]

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
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antistatic agent and others. [0044] Description wll

be given of an exanple of a nethod of producing a

pol yur et hane foam constituting a polishing IFapeB8451TR (SG)
bel ow. A nethod of manufacturing such a pol yurethane
foam has the follow ng steps. [0045] (1) The first
conponent wherein a silicon-based surf actant is

added to an isocyanate-term nated prepol yner produced

Tobyy atbw Lo rrSery gratieceempenent.tyl j heéc. are exemplified as
hi gh- nol ecul ar-wei ght polyol or the like is

a SEchapicatdypsthgred in the presence of an unreactive
gas, to disperse the unreactive gas as fine cells

[O@ggfeby formng a cell dispersion. Then, the second
conponent containing active hydrogen-containing

ConR%ﬂﬁ%%é“ﬁth%ﬁ{%@E%?ggﬁgth&é&ﬁigg&?zgsagdstabééizer

| ow ol ecul ar-wei g S ‘are adde o, and mXx
. 't$ the_cell dispersion.to. prepare a cell dispersed
inqhidinge® eBmositroh, T HECKeElry 2 RLEERTySt ey b =
added to the second . conponent. [0046] 25 (2) A
ant $E LI RETY AT AR5t s added to the first 17
F- PO8451TR(SG conponent containing an isocyanate
onent (or an isocyanate-term nated prepol yner)
and/ or the second conponent containing active
hy dRsge-iddiodl mildd Semeduieds cfasd efemrdenednéniespod of
to which the silicon-based surfactant is added is 5
pravhuhgrd Galioy ystrietheds i ogive coneddriiad igfg @anpaRiehdngvéayer
gas, to
below. A method of manufacturing such a polyurethane foam has
the following steps.
[0045]

(1) The first component whereinasilicon-basedsurfactant
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.

[0046]

(2) A silicon-based surfactant is added to the first
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di sperse the unreactive gas as fine cells thereby
formng a cell dispersion. Then, the remaining

conponent is added to, andm xed wth, the ¢ebhbg451TR(SG)
di spersion to prepare a cell dispersed urethane
conposition. 10 [0047] (3) A silicon-based surfactant

is added to at least either of the first conponent
cont ai ni ng an i socyanate conponent (or an

comSOs¥RaEENE LI AL &Y PECPPANERE) cOmpbhénte¢eRrdan
conponent containing active hydrogen-containi ng

is nﬁ%%gﬁ?%zﬁﬂﬁﬁé{@dyﬂe%ol]ﬁnémdaﬁQQQthE@W SofpBnent

y stirred I n t he presence of an unreactive

coéﬁﬁ&g&ﬁbc%é%%%ée%&%s%%gégégﬁ{gfnggé 83m 5Q§ds9eéh§ the

y~ preparin di sper sed”ur et’hane

conpos.i fion. 00 Al t.er.nativel y, L_di r .
oA InES B Tl o 50 ey b iesh S PEGepy nt! FPERRY i
chani cal fr.othi hod. The nechanical__frathin
me AP 1 & & TR0 TRhEPE| RESTRREr ot COhOERc e 995, to
_introduced into a m xi ng chanber, il e an upreactive
digpRr§e thRi YRFaHe 6t H25ARI TEhE ?ﬁaﬁgrt@%@% SeHEnREE ool
_stirring wth a mxer such as an Oaks m xer thereby |
dispeperdl ng ThRe / driresenfaieing cogponerd ¥§ added o rs%r&i{ gixed
_in the starting mxture. The nmechanical 18
witth 20845¢TRl SEsparoitdil 9 REeRadei 3 aeldr eiepgbsednerabane
because a density of the polyurethane foam can be
comgasidtyicadj usted by regul ating the anount of an
unreactive gas mxed therein. In addition, the
[00f7]i ci ency of production is high because the
pol yur et hane foam having fine 5 cells with an average
cel | (i arEtldkopF-b3Bcdos3DPadt At ideadded to at least either

of the first component containing an isocyanate component (or
an isocyanate-terminated prepolymer5 or the second component
containing active hydrogen—-containing compounds, and the first
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.
[0048]

Alternatively, the cell dispersed urethane composition
may be prepared by amechanical frothingmethod. Themechanical
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 ina fine-cell state inthe startingmixture. Themechanical
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conti nuously fornmed. [0049] Thereafter, the cel

di spersed urethane conposition is poured into a nold

(pouring process) and reacted and cured by ri60BealTRgSG)

(curing process). [0050] The unreactive gas used for

formng fine bubbles is preferablynot conbustible,

and is specifically nitrogen, oxygen, a carbon

di oxi de gas, a rare gas such as helium and argon, and
frdth Endimedtodinss thpiredbrapne méehad balid Bk bai¢RHDYE of the

water is nost preferable in respect of cost. [0051]

poﬂﬁn_aet?ﬁér{é fssm@%\ﬂ KL b9 1 Jia3BRIsH b AR Wit 826 higheh Jasiount
a flne cel state any known stirring deices can

of Qﬁ Haed W n%% ltxéféﬂ.ﬁr l4 L 588E98n, &ML efficiency
es |n

speC|f|c exa ude a honogeni zer, a dissolver,

of ﬁr&%@ti% V\é F})ll EQE%.ﬂgééch gglyﬁ?‘é@?ﬂhg%oélﬁ %Ita@d.ng Flne

I ne “et |rr|ng
the stirring device is not, particu
e bt BE R4S 15 tf?]a‘ﬁ% $18F Er iy 0ok {58 pe
faormfine 25 cel|s. For obtaining the intended
conddmHRYstIva the number 19 F-P08451TR(SG) of

revolutions of the stirring blade is preferably 500 to
O rpm nore preferably 800 to 1500 rpm The
stirring time is suitably regul ated depending on the
i nt Shgegaddegit Fhel 0082 dispegsgdprerthabrecaBaesition is

different stirring devices are used
poured into a mold (pouring process) and reacted and cured by

heating (curing process).

[0050]

The unreactive gas used for forming fine bubbles is
preferablynotcombustible,andisspecificallynitrogeﬁ,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.

[0051]

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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for preparing a cell dispersion in the foam ng process
and for stirring the first and the second conponents

to mx them respectively. Stirring in theripxgNgiTR (SG)
step may not be stirring for formng cells, and a
stirring device not generating large 10 cells is
preferably used in the m xing step. Such a stirring
device is preferably a planetary m xer. The sane

of %%&h_‘&goﬂ‘é%fﬁh@%&i&%ﬂﬁfglbaet pe J0and o 5§ et 2000

preparing a ce di spersion and in the m xing step of

rpn{(:,do)rf]t{(ﬁ]% y}%{e%%ﬁﬁgsié/(ﬁ) TP SHom ANGhSHHIMMNGg time is

ns su a revolution rate of the stirring

.15 . bl ad : ' .
o PRSI A ATy

[0 g&yurethane foam heating and post-curing of the
m obt ai ned after casting and reacting the cel

di spersed urethane cqonposjition in a.nold until the_ 20
0 S o S FEio TGS IR TP QP Ly e Tiog P Ad 1P SR ENT Rge used
the physical properties of the foam and are
foreRreBABLPIp? cfdrlablispensd sl th SRasidly progssseand for
conposition may be cast in a nold and inmediately
stipedng ihed firsd lewt ithe ERIPNAMPTRAIFIRIEC Jiich them,
conditions, heat is not immediately conducted to the
respeattivned y25 Sbhpohent5n Areinikisdt fecHiraenetsbgfstirring
cells are not increased. 20 F-P08451TR(SG The
forctivirngnyeaetisn arsd cosdliotrchgpdefrécabhyptageneraning large
pressures to stabilize the shape of cells. [0054] In
cellikeipr pdeceiraplofusbe nolohy etihdmey fsaam. askobwa sBirring

catal yst pronoting polyurethane reaction, such as
devii@kli #p¥eferablyaplanetarymixer. Thesamestirringdevice
may be used in the foaming step of preparing a cell dispersion
and in the I-nixing step of mixing the respective components, and
stirring conditions such as a revolution rate of the stirring
blade are preferably regulated according to necessary.
[0053]

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 fluidify are effective in improving 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.
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am ne-based catal ysts, may be used. The type and

anount of the catalyst added are determned in
consideration of flowtime in casting in aFr-p08451TR(SG)
predeterm ned nold after the mxing step. [0055] 10

Al ternatively, the cell dispersed urethane conposition

is poured into a nold of predeterm ned size to prepare

a block, and the block is sliced with a hook- or

Thé"@ﬁh‘i’i@l‘@' sbapedosliiscebndubt ebgf e idie whago®ial pressures
pouring, the cell dispersed urethane conposition may

tob§t£5ED?9e'€E@ énbpbnoghegiisfFor preventing 15
[ uctuation in a thickness of the polishing |ayer, the

[o§ygiace of the sheet-shaped pol yurethane foamis
preferably buffed. [0056] The base material layer is

foard 1% %ﬂ% Yo i ?%y BB o oot
t
catpaohg‘?% ty%#g%%ﬁ%’%%e%O?%mEhaaeﬁ{;%%%t%%ﬁm‘éﬁgf%%rF%rsﬂrarY

cr woven fahr nopwoven fabrlc
anflipsaded 68 AL oaorRy S oehs sl BoISHE BRCTFRYRRT the
fabric inpregnated with onurethane a rubber-1Iike
cataply st W@ﬁdaérﬁﬁ%%?@%n?%blﬁb@&ﬁa F§é§ﬂ@ﬁe°ﬂfb1tﬂéff tigg in
and a photosensitive resin. Anong these materials, a

castggredn 21 IR SE)mo a@,ﬁ%r f ¥ nen BbRERY n$ BEP at
| east one resin selected fromthe group consisting of
[0Gidllyet hyl ene, pol ypropyl ene and pol yurethane is
preferably used. [0057] 5 Preferably, the base
mat &litalrradyiere lhags ther dedédsdégpealksed urethane composition

is poured into a mold of predetermined size to prepare a block,
and the block is sliced with a hook- or handsaw-shaped slicer,
or before the stage of pouring, the cell dispersed urethane
composition may be formed into a thin sheet. For preventing
fluctuation in a thickness of the polishing layer, the surface
of the sheet-shaped polyurethane foam is preferably buffed.
[0056]

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,
a rubber-like resin suchasbutadiene rubber and isoprene rubber,

and a photosensitive resin. Among these materials, a foamed
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to or higher than that of the pol yurethane foamin

order to confer toughness on the polishing pad for
finishing. The thickness of the base materiralpgogayehr (sG)
is not particularly limted, but from the viewpoint

of strength, pliability etc., the thickness is 10
preferably 20 to 1000 m nnre preferably 50 to 800 gm

[ 0058] Means for adhering the polishing | ayer nmade of

pl&@@lc pPJ.l’IHQ%Ih%II?@@'E oléarbec Rane raliey 's@lelc@é‘:éf from the

I ncl ude: for exang e, a nmethod in which a doub
arfh ool BhEr L B0 88 I EDEChOFLIES Pbﬁﬁgﬁﬁfa&eéhéhéﬂg

ress [ 00 he ub] i ded tape is of a conmon
pOP ST %g??oﬁs|$lm%ér%g9§dﬁgs§ve | ayers are provided on

0$§%f surfaces of a substrate 20 such as a nonwoven
[ icor afilm It is preferable to use a filn1as a
substrate mnth consi derati on given teﬁgreve tiaon

or TR AN I RS FE A Toe ST e, Brrfdges cgual

conposi tion of an adhesive layer is, for exanple, of a
to puRHePatBan ddRdsP § & heapo b ¢ Feabadoarahesres th confer

the like. 25 [0060] 22 F-PCB451TR(SG In the present
toygiveess om tie ipolgrsdtigramad thea find sdding .di $per Sbickness

ur et hane conposition prepared by the nethod descri bed
of ahevmsismappkied bnyer tisendaye nrdtcarliaall v dywitedndut from
then the cell dispersed urethane conposition is cured
thd origiwpexitrty offosmrenythgl plriebhidrnie f edm.(pbheshhhgkness is
| ayer) on the base material |ayer.
preferably 20 to 1000 um, more preferably 50 to 800 pum.
[0058]

Means for adhering the polishing layer made of the
polyurethane foamto thebasematerial 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.

[0059]

The double sided tape is of a common construction in which
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.

[0060]
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[0061] A nethod of applying the cell dispersed

uret hane conposition onto the base nmaterial |ayer can
make use of coating nethods using, for exampleg4bolrr (sSG)
coaters such as a gravure coater, 10 kiss-roll coater

and comma coater, die coaters such as a slot coater

and fountain coater, and a squeeze coater, a curtain
coater etc., and any nmethods can be used insofar as a

uni fpy 'Bl'f‘epﬁtj:bggntf iﬁ%ﬁ’@ﬂoﬁe forinegrencthBpiBaskat the cell
material |ayer. 5 Post cure by heating the

di %éi%«%g'gg%ur e&%%mﬁ&éf@ﬁo:‘?%gﬁ%%ﬁi@? E‘% thRen&@ldd described

ane ‘composit the base nmmateri al

abov %ﬁl%lejg%n eaﬁlec'}?a§$ﬁla%%@1%§' iégﬁl):/}"%td(% thénd&f‘escell

as an e I pr ovi ng

dl%%’f%%élbgl‘?%*f ?}3‘?2%?%8%5%?553?% SE8FE, PRebtply fomm o
r t 7 10 6
po RORAESRE Srererabt §9ai g Tl Opdee B T ot Laver

stabilize the shape of cells. [0063] Production of the
[0%h] shing pad of the present invention 25 nmay be

carried out in a batch systemwherein the respective

23 P pogdsIdT RS@Pe kohponent scat b dbrphescdi wrebureed

into a container, and nechanically stirred, or in a
comﬂltumsnppoumbua@@ myterehal issres ﬂanﬁ@keegp@aﬁ geating

conmponents and an unreactive gas are continuously fed
metloods ssingj fgrdsdamgel @ndo ik cloarticod $ychhesrrghvisrandater,

the resulting cell dispersed urethane conposition is
kisseMoll coater and comma coater, die coaters such as a slot
coater and fountaincoater, and a squeeze coater, acurtaincoater
etc., and any methods can be used insofar as a uniform coating
film can be formed on the base material layer.
[0062]

Post cure by heating the polyurethane foam, formed by
applying the cell dispersed urethane composition onto the base
material layer and then reacting the composition until it does
not flow, has an effect of improving physical properties of the
polyurethane foam and is thus extremely preferable. Post cure
is carried out preferably at 40 to 70°C for 10 to 60 minutes
and conducted preferably at a normal pressure in order to
étabilize the shape of cells.

[0063]

Production of the polishing pad of the present invention

may be carried out in a batch system wherein the respective
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onto a base material layer to forma product. [0064]
Preferably, a thickness of the polyurethane foamis
uniformy regulated after the pol yurethane £0apBi§1TR (SG)
formed on 10 the base material |ayer or while the

pol yuret hane foamis formed. A nethod of uniformy

regul ating the thickness of the pol yurethane foam

i ncludes, but is not limted to, a nethod of buffing

cor &&%guéfé W@?Jﬁglgé’&m %%Poaﬁfé@rﬂﬁiﬂea 8ofAeLhAdy 0f and
ta:sz;ng 1T w a pressing plate, etc. 15 [0065] On

hand, the cell _dis t@ :
me%ﬂﬁ?ﬁﬁﬁ %ngtbig%%feo b%nt%egﬁéﬁﬁgagggs ?ngﬁtég%vgyfgem
applied onto the base material |layer, an a
wh § el%ﬁﬁ?ﬁﬁ?&ﬁ%nc?ﬂgo%%?gs %?ép%?s% gﬁggﬁﬁggeags are
conposition. Thereafter, the cell dispersed 2 .
conjrigtyRinel ¥ SRP0SP & %\;Ilzﬁgéyn%éie&hcgda{lg ecﬁi}ﬁrhlca%iy stirred,
(Eo!yurethane foam while the thickness thereof is nade
andifibfor AeWLERANY prédsihePaeand Urgoowet RIS, A" forsent
form ng the rel ease sheet includes, but is not
ontld m tleabe onatener bl 12¥et ntanBopaper PrIAECE el ease sheet
25 is preferably a sheet with | ess dinensional change
[oafbin heating. 24 F-PO08451TR(SG The surface of the
rel ease sheet may be subjected to a rel ease
tredtrefdraji0ped thirlesssnoiedns polypressang foam is
sandwi ch sheet made of 5 the base material |ayer, the
un icRd tm 4} sRRysed ad eiftane wmpedivirethane foam is formed on
the base material layer or while the polyurethane foamis formed.
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
pressing it with a pressing plate, etc.
[0065]

On the other hand, the cell dispersed urethane composition
prepared by the method described above is applied onto the base
material layer, and a release sheet is laminated on the cell
dispersedurethane composition. Thereafter, thecelldispersed
urethane composition may be cured to form a polyurethane foam
while the thickness thereof ismadeuniformwithapressingmeans.
[0066]

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.
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(cell dispersed urethane |ayer) and the rel ease sheet

to make the thickness of the sandw ch sheet uniform

is not particularly limted, and for exanplFe,P08451TR(SG)

nmet hod of pressing it to a predeterm ned thickness

with a coater roll, anip roll or the 10 like. In

considering the fact that, after conpression, the size

of cells in the foamis increased about 1.2 to 2
Théis®Sfadd JfSthereéeeabbesh8e€aiBY @eSkapjketsal t6fy rdiease

foll ow ng equation: (C earance of a coater or nip) -
rrébphskpess of the base material |ayer and rel ease

sheet) = (50 to 85% of the thickness of the 15
[O@ﬁyyurethane foam after curing). [0068] After the

t hickness of the sandw ch sheet is made uniform the

pol yur.e ' [0t .S . fl.ow,

f ol l%ﬁf%&%%@é{ﬂ%ﬁé&??ﬁ%ﬁ% paolsiasqwl ngc}f%§1§r§t age ot
condi tiagns for. post 0 cu re the sane as described.
tng BA0E Ml HhER ks SLE dlisReining Bag: R EBRTPRa Hion

by rel easing, the .release sheet fromth ol yyr et hane
(cf Vb L SRR WASEANE JRVST)| 2yer EhS Forerte GinqHe Lo make
pol yur et hane foam and thus the skin layer 25 is,
the Shgvédesy phffienganrvirb ket UZ]SIfP-IWDBESPFRPSG}HCUlarlY
. [0070] A shape of the polishing pad of the present
liniheg i o1 i Bor retamak e cal Bethodi aft BESSaARINAYbECA2
lengthy formwith a length of about several neters or

predetrirei fext rahdiaknes divdradt @r cobtesveedl, & azewll or the

centineters.
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 equation:

(Clearance of a coater or nip) — (thickness of the base material
layer and release sheet) = (50 to 85% of the thickness of the

polyurethane foam after curing).

[0068]

After the thickness of the sandwich sheet is made uniform,
the polyurethane foam is reacteduntil it does not flow, followed
by post cure to form a polishing layer. The conditions for post
cure are the same as described above.

[0069]

Thereafter, a polishing pad is obtained by releasing the
release sheet from the polyurethane foam. In this case, a skin
layer is formed on the polyurethane foam, and thus the skin layer

is removed by buffing or the like.
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[0071] An average cell dianmeter of the polyurethane
foamis necessary to be 35 to 300 pmand is
preferably 35 to 100 pm nore preferably 4¢-tpgd8 16 (sG)
When the average cell diameter 10 deviates fromthis
range, a renoval rate decreases and durability 1is
reduced. [0072] A specific gravity of the pol yurethane
foamis preferably 0.2 to 0.5. Wen the specific

[08% yity is less than 0.2, 15 durability of the
polishing | ayer tends to be reduced. Wen the

Speci Iéyhcap%fr Y {:Mﬁiﬁoﬂ{%@%%ﬁ%ggtﬁgvé@séﬁ@%%t}émion is

densi the eri al red to attain a
certai.n dylus, of elasticity. .S . C .

nof SR AL Adaror HE T 5 BEaE¥e pderlehulB8tn wich a Lengtn
durability tends to be deterjorated. .20 [.007 A

of RBPeRt TrA ] HECRB Ryl BIRHTS £t L AeraMRLRaP by ogfral
Asker C hardness neter, is preferably 10 to 50

doFRYredRC IR Spreferably 15 to 35 degrees. Wen the
Asker C hardness is less than 10 degrees, the

[OQUkhbility of the polishing |ayer is reduced, 25 and
the surface snoothness of an object to be polished _
af t N PERFOSISITRISTetepl PEhihg Pehysrebhpee foam 1is
deteriorated. Wen the hardness is greater than 50

neckegg &es, t@rbd 85 dtche&30 thaund artchd solpjredie rad llye 3oltiosA®® um,
is easily scratched on the surface. [00741 5 A

mo 9| g1 drgald By e10 ito @efier.abiifiepr ahiededenhtye aell diameter
depressi on

deviates fromthis range, a removal rate decreases anddurability

is reduced.

[0072]

A specific gravity of the polyufethane foam is preferably
0.2 to 0.5. When the specific gravity is less than 0.2,
durability of the polishing layer tends to be reduced. When
the specific gravity is greater than 0.5, the crosslink density
of the material should be lowered to attain a certain modulus
of elasticity. 1In this case, permanent deformation tends to
be increased and durability tends to be deteriorated.

[0073]

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.AskerCZhardness is less
than 10 degrees, thedurabilityof thepolishinglayer is reduced,

and the surface smoothness of an object to be polished after
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and a protrusion structure for holding and renewi ng a
slurry. Though in a case where the polishing layer is
formed with a fine foam nmany openings areFe08451TR (SG)
pol i shing surface thereof which woirks so as to hold

the slurry, a depression and protrusion 10 structure

are preferably provided on the surface of the

polishing side thereof in order to achieve nore of

poosHaby kiehyisansibe aeevat oratethe Whenrthediatdneydes gtreater
prevent induction of dechuck error, breakage of a

th¥Rf S0 Mgdesd ease che BQhé%thﬁd?ffh@c%t}?é/ct e bespapeshed
of the epression and protrusion structure is not 15

1sp@£§i£§|§é£¥t£hQHtSH tHéoéaffaéesl urry can be retained
and renewed, and exanples include latticed grooves,

Efentrlc C|rcle shaped grooves, through-hol es,
non through hol es, polygonal prism cylinder, spira

ves centric grooy Hﬁy .
conth Rt SHCOH 1ot EREBTee Pt BT B fgbeesason
roove W dth, gaoovg thl% ﬁ 1
an%aﬁ BrOHERAPn PEFCEEHTE £ RB RO K dr & Lﬁ%%vg a slurry.
determned to forn1 ooves Theie depreSS|on
ThoRgh s SR S8 PHELEr %p@%ém §YEROSD OFFH\?dn‘tjlth a fine
regularity, but the groove pitch, groove width, gro
foafeptipt CPHHMET $FDheTe ﬁaﬁ@édsatln@a(?HrééP@aitﬁeF@@?owhlCh
to make 25 retention and renewal of slurry desirable.
works BQUBUNTHSE theoybirayie aedfpredsienr andgrrabrusion
depression and protrusion structure is not
stmpartucaibae oy dfieraldd; paond dedpnexdempeface orfridhe palibhing
mechani cal cutting with a jig such as a bite of
sidw eteteptli itedrbesi ze achieretnone mf castdabyl ahd aow ragewal
resin in a nold having
of the slurry or in order to prevent induction of dechuck error,
breakage of a wafer or decrease in polishing efficiency. The
shape of the depression and protrusion structure is not
particularly limited insofar as slurry can be retained and
renewed, and examples include latticed grooves, concentric
circle-shaped grooves, through-holes, non-through-holes,
polygonal prism, cylinder, spiral grooves, eccentric grooves;
radial grooves, and a combination of these grooves. The groove
pitch, groove width, groove thickness etc. are not particularly
limited either, and are suitably determined to form grooves.
These depression and protrusion structure are generally those
having regularity, but the groove pitch, groove width, groove

depth etc. can also be changed at each certain region to make

retention and renewal of slurry desirable.
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a specific surface shape, formation by pressing resin
wWth a pressing plate having a specific surface

shape, formation by photolithography, fornatj
printing neans, and formation by a |aser P?g%?gﬁg¥E§(SG)

a CO2 gas laser or the like. 10 [0076] No specific
limtation is placed on a thickness of a polishing
| ayer, but a thickness thereof is about 0.2 to 1.2
[Oq?g preferably 0.3 to 0.8 nm [0077] 15 A polishing
a& of the invention may be provided with a double

sid ta on, th urface of t e :

o ot Bl OE U s R I gy on
after operation in t ep, of l'i shi f .
USSR BOb A G LA T BB o M ar gt g0 fafion
term asem conductor wafer, generally nmeans silicon .
by fgrBRNéFaMFERt BRivithg2 PethPUSAP SR ‘%k?%é’ﬁa%%?e‘é%mmed

stacked. No specific |imtation is inpgsed on a

sizwol i fstmed imat A castt ings éfidc GNdIECoF SRdfiet Mo Bold having
pol i shi ng apparatus, and polishin is perfornmed with

a @_qwlﬁishism:g:fmmtaw,e(i@ir]n]@éd,onagYsl@é\ﬁﬁsiiﬁ%SeFFL@. wath a
with a polishing platen 2 supporting a polishing pad

prex mPREEETRESGENg (@ spekiighicngulrdpere) shapg, pPEBALAGN by
head 5 hol ding a sem conductor wafer 4, a backing

phd® el rad g f £h yap Bloyimag i@nuiny faopmi pkésguneansgaintsformetion
waf er and a supply nechani sm of a polishing agent 3.

py Hapald shiqir pashidgis courized lesdhepdlishiiig pl at en
2 5 by adhering the pad to the platen with a double
[ocsigled tape. The
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.

[0077]

A polishing pad of the invention may be provided with a
double sided tape on the surface of the pad adhered to a platen.
[0078]

A semiconductor device is fabricated after operation in
a step of polishing a surface of a semiconductor wafer with a
polishingpad. The term, a semiconductorwafer, generallymeans
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
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pol i shing platen 2 and the polishing head 5 are
di sposed so that the polishing pad 1 and the
sem conduct or wafer 4 supported or held byFtB8BU51TR (SG)
oppositely face each other and provided with
respective rotary shafts 6 and 7. A pressure nechani sm
for 10 pressing the sem conductor wafer 4 to the
polishing pad 1 is installed on the polishing head 5

(a pbdeshbutilg 10l i shi pglisheng Senidc®hdlciay avaért cdndsctor
pol i shed by being pressed against the polishing pad 1

wa di | £, theo ot i gt ®F B4 ENFSr a%}gpmen@oéi &hi fgrmheads Sure

ed.

are rotated and a slurry is f No specific

agdifdd alHORa¥er anal §C§\ﬁiﬁ>§’ﬂ%§néék9élﬁiﬁﬁ & 10fh %B@i%hﬂhfg)’agent
a polishing load, a polishing platen rotation nunber

3. aRgea fi%P- tga’ 0 BUMRELnt MNbANLAECHBIORRELY platen 2
agj uspé%. 6@%9 ér otrusions and scrat C?]eS on tﬁep

f of ' t f re.
oy RERER0Ced B ER o BIARUR AL By ' d0PLSRL. e

sem.conductor device IS Logfced therefromt hrou
P T3 PHGRAP G 2 e RAITY LLEC TRACSOAT SORUIRT GRS o0 that
devige i,s used in an arithpeti [ocessor, .a nmenor
the,peliEiBesPag s GreLehostRt rarduCrer et & SREPOEhRY oF
al so be subjected to final 25 polishing in the, sane .
helghiyerthel RPRASIHRILAPARE e3P RPreaaR(IRgvided with
Exanpl es [ 0080] Description will be given of the
respegdrifvicorratianty stapiest aml whi | & e Sishrenfeshand sptfor
limted to description in the exanples. [0081]
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
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.
[0079]

Protrusions and scratches on the surface of the
semiconductor wafer 4 are thereby removed and polished flatly.
Thereafter, a semiconductordevice is producedtherefromthrough
dicing, bonding, packaging etc. The semiconductor device is
used in an arithmetic processor, a memory etc. Lenses, or glass

substrates for hard disks, can also be subjected to final

polishing in the same manner as described above.
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[ Measurenent and Eval uati on Method] (Measurenent of
Average Cell Dianeter) The prepared pol yurethane foam
was sliced with a mcrotome 10 cutter intoF-p08451TR(SG)
nmeasur enent sanples each with the thinnest possible
thickness of 1 nmor less. A surface of a sanple was
phot ographed w th a scanning el ectron m croscope
(manuf actured by Hitachi Science System Co. with a
nodel nunber of S-3500N) at a nagnification of x 200.
An effective circular dianmeter of each 15 of all cells
Exgékfggarbitrary area was neasured with an i mage
anmal yzi ng soft (manufactured by M TANI Corp. with a
[O6§¢pe nanme W N-ROOF) and an average cell dianmeter was
cal’cul ated fromthe neasured values. In the case of

an oval sphere-sh d cell i cell dia I

pSeEad P PR B AT DBY SBro T SREr LU D0 KT Examples,

equivalent in area to_the oval her e- shaped .cel |
Whi{IG0ERS L ONEASAPBISHEC b - BREEPHAT ey ab1 £y ObeDdriA HirpLes

according to JI'S Z8807-1976. The prepared
(0G5 lyur et hane foam cut out in the formof a strip of 4

cnx8.5 25 cm (thickness: arbitrary) was used as a
[Meseayptemeindr anshdinaiesiiiondIeimBlU51TR(SG of specific

gravity and left for 16 hours in an environnment of a
(MeteepeEmaEnir © ofAVZE32Qarii:lal Hmestsrof 5096%

Measurenment was conducted by using a specific gravity

hy d Toweet B¢ p 4 rech pbayreed ane Bzan srsusl iCed vith a mcrotome

[ 0083] (Measurenent of hardness)
cutter into measurement samples each with the thinnest possible
thickness of lmmor less. A surface of a sample was photographed
with a scanning electron microscope (manufactured by Hitachi
Science System Co. with a model number of S-3500N) at a
magnification of x 200. An effective circular diameter of each
of all cells in an arbitrary area was measured with an image
analyzing soft (manufactured by MITANI Corp. with a trade name
WIN-ROOF) and an average cell diameter was calculated from the
measured values. In the case of an oval sphere-shaped cell,
its cell diameter was expressed as the diameter of a circular

cell equivalent in area to the oval sphere-shaped cell.

[0082]
(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
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A hardness was neasured in accordance with JIS K-7312.
The prepared pol yurethane foamwas cut into sanples
with a size of 5 cnkb cm(with arbitrary tR-GOBdSITR (SG)
and the sanples Were 10 left for 16 hours in an
envi ronnment at a tenperature of 23C2C and hum dity of
50%% Wen neasured, the sanples were piled up to a
t hi ckness of 10 mm or nore. A hardness neter (Asker C

of hagetesisc rptaarit yaesislefFzefbos Urd aoarseiighdn 3myironment of
manuf actured by Kobunshi Keiki Co., Ltd.) was

a P& - NI 28+PPESHY IaZBUmiaisyr bacsseal 3Beasurement
seconds | ater, the hardness was neasured. [0084]

waé Evahyatton 9§ asimyak 5?E@lﬂ@bt;&bbx)cyAayar@%t&&l ng
devi ce, SPP600S (rmanufactured by Okanpoto Machi ne Too

p) Lidy) psgd al yatye the renoval rate 20
mst%ﬁngty ofb$ﬁ§ap?§p3?§de%or?sh?ng pad. The

5 [0 Luatlon results are shown in Table 1. The polishing
conditions are as follows: dass plate: 6 inches O,

t hi ckness_1. optical glass, BK7) Slurry: Ceria
M%?%W?}“?% ?/é kﬁ%’ﬁé%g C1010) Slurry ampunt: 100
n1/n1n Pol i shin

press kP
F. POBhRFTRESY WALABAS B VbIABHETS Bt 7312
pl aten: 55 r§n1Nunber of revolutions of gla s pl at e
Thes@r'emresdow KHREthARE: TAFn Maw pREtEP iR &:S w%@sa size
pl ates polished: 500 5 First, the renoval rate (A/ mn)
of foorcmedchmof wpbhi mmmwsthWM%Sl s 3 dleasegplegewere
cal culation nethod is as follows:
10 1left 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
é hardness meter, pressurized surface height 3 mm, manufactured
by Kobunshi Keiki Co., Ltd.) was contacted with a pressurized
15 surface, and 30 seconds later, the hardness was measured.
[0084]

(Evaluation of removal rate stability)

As a polishing device, SPP600S (manufactured by Okamoto
Machine Tool Works, Ltd.) was used to evaluate the removal rate
20 stébility of 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

25 Polishing pressure: 10 kPa
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Renoval rate = [anmpbunt of change [g] of glass plate
before and after polishi ng/ (glass plate density

[ g/ cnB] xpol i shedarea [cnR] - of glass plate xpebgahing (sG)
time [mn])]xI08 10 A renoval rate stability (% is

cal cul ated by determ ning the maxi mnumrenoval rate,

m ni mum renoval rate and average renoval rate of from

a first glass plate to a final treated glass plate

Nu%d%gg Bka%&?olé@@oﬂga £Sp gilgﬁgn | Bigsech? t94 atgmand

strtutin ove values in the follow ng
uatl n 5 ke st I (99 is
NuftRst o3 |5%@%# eérs'}éc gnggggg g%rg\?a aé)d}a]fL%Meven when a
e nupber of. gl ass es are polished. In the
Pojpjrﬁ}g?e’ﬁg H8ht i o m%r%/ﬁsa\br eferabl e that the renoval
rate stablllt after tieaﬁ‘na §0500 plates is
Nu‘%’?ﬁl‘ﬁfl@/{i‘sﬁ JLPSrBPetEREH | @ = [ (maxi mum
removal rate - mninmum 20 yenpval_ rate)/aver
r enoViF St at8eofeBPY2 yrass bz?j floé‘oea%rb8§§ia%ﬂlﬁﬂglass
1 45 parts by wei ht of PCPS6/ 28 (poI ymer
playels o;@|calmh@t Ui 95y T9) léhél% ggfiows:

Inc.), 40 parts 25 byv\m ght of ED-37A (p t her
Remavyblratte dr 6rpbunsl o Gwmnap KaW gf 9basE. w&ﬁmﬁege) and
made by Mtsui Chemicals, Inc.), 10 parts by wei ght of

af&@@ilshmﬁbngﬂessgﬂlaym deﬂneyﬂtxa){chmé] xpo BDShedjarea [cm’]
KOH g, made by Daicel Chenmical Industries, Ltd.), 5

of PRLASs by 4€é ohbo Df s ey hyleee mghyrpk105. 5 parts

bywei ght of a silicon-based surfactant (5H 192, 5 nmade
by ToramoRew £0f@ist@bIilliitgone) A& calttilatpddnddét@bmining

part by weight of a catalyst (No. 25, made by Kao

thLH PR Rl ORIMIBEE rate, minimum removal rate and average
removal rate of froma first glass plate to a final treated glass
plate (100-plates, 300 plates or 500 plates in total) and then
substituting the above values inthe followingequation. Alower
removal ratestability (%) is indicative of less change inremoval
rate even when a large number of glass plates are polished. In
the present invention, it is preferable that the removal rate
stability after treatment of 500 plates is within 10%.
Removal rate stability (%) = [(maximum removal rate - minimum
removal rate)/average femoval rate of all glass plates]x100
[0085]
Example 1

45 parts by weight of POP36/28 (polymer polyol, hydroxyl

value 28 mg KOH/g, made by Mitsui Chemicals, Inc.), 40 parts

byweight of ED-37A (polyetherpolyol, hydroxyl value 38 mg KOH/g,
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i ntroduced into a container and sufficiently m xed.

Then, the mxture was stirred vigorously for about 4

m nutes at a revolution nunber of 900 rpm ByPA8451TR (SG)
stirring blade so as to incorporate bubbles 10 into

the reaction system Thereafter, 31.57 parts by weight

of MIlionate MIL (nade by N ppon Pol yuret hane

I ndustry Co., Ltd. ) were added thereto and stirred

mad®bpbawisul cheuwlieals,prapane 18 sertsdvppesispd of PLC305
uret hane conposition A [0086] 15 The prepared cel

(p&l;{ﬁé’@ié@%dlrﬁlhaﬁ9d@b&9ﬁrﬁé@ﬁe TOFRES KbHPGAWASd @R} Dad cel

base material |ayer (trade nane: Pef, a

chdi Y&t WA&P&EP@@ Wt4, goss’elsaf:ts gyayit ynef 08. 48c@R¢lene

an Asker C hardness of nade oray) previously

glié%ﬂ“ §tg%ar%%k%?%%égggFg%£§&3&%o%h%%&ﬂﬁf?u?fa@t fMsy-192,

o preépare rsed urethane Tayer thereon.

the cell t e |

madg %ykgossweég SR S5y g ?é?ég“?ﬂal atff‘ Bhrt by
t hickness 0. ev bj

wentq%tdﬁi ; aﬁéﬁ‘? i s 2y el ebRakeo GoapoRaRisn) vere
regulated to be 1.0 mMm th g th
intreidheh BGPed %ﬂtn%’eﬁ%'&g& Sﬁg%ﬁéflmﬁyt%f%%' o iﬁ“enr the
pol yur et hane foam (average cell dianeter,

miFLp(raua3 PRISEEd VAE O fREjAGOUE BIPHESH arﬁ HERVREHSion
= 1.3; specific gravity, 0.34; C hardness, 23

nurdhagr 890 OThim 8ata it i rrhadrkl ade sostresp LnppiRRrate bubbles
pol yur et hane foam was rel eased. Then, the surface of

inttche hpo Inpacdtilvan e yisdam .wa§ hbukhéd etro 31t.Hilckesss by @edaht
mm by 5 a buffing nachine (manufactured by Anmtec) to

of ¢iivd imrfacamMidvi(ngder byuNapednt Bodknesshaceudadystry Co.,
Thereafter, a doubl e-sided tape

Ltd.) were added thereto and stirred for about 1 minute to prepare

a cell dispersed urethane composition A.

[0086]

The prepared cell dispersed urethane dispersion
compositionAwas appliedonto abasematerial layer (trade name:
Pef, a polyethylene foam with a specific gravity of 0.18 and
an Asker C hardness of 50, made by Toray) previously regulated
by buffing to have a thickness of 0.8 mm, to prepare a cell
dispersed urethane layer thereon. Then, the cell dispersed
urethane layer was covered with a release sheet (polyethylene
terephthalate, thickness 0.2mm) previously subjectedtorelease
treatment. The cell dispersed urethane layer was regulated to

be 1.0 mm in thickness with a nip roll and then cured at 70°C

for 40minutes to formapolyurethane foam (average cell diameter,
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(doubl e tack tape manufactured by Sekisui Chem ca
Co., Ltd) was stuck by a lamnator to the surface of

the base material layer to prepare a poli shipgPROrR (SG)
Fig. 1 shows a photom crograph 10 of a cross section

of the polishing pad. It can be seen that roughly
spherical interconnected cells are forned in the
polyurethane foan1 [0087] Exanple 2 15 POP36/28 (45

70 g st 7S preRt aed ghritr P8 an JpstEEREE gravity,

OB PR B (A D e

o B (e e AR PP o

theyBASOU TR &CEM MAFng B ade G0 ab LRSS Rbr 41§ 1k bY
bubbles into the reaction systen1 Thereafter

a bwffingmachivp. ( @ggu@acﬁggeg %Aﬂé Sﬁt) )W@Fé’%ﬁjé@&m having

thereto and stirred for about 1 mnute I epar.e
reqdldtedi thbekrels 8 EaNVEREYoonPOSILERSH B 8,2910 é@s]S—@&d tape

F- PO8451TR(SG roughly spherical interconnected cells
(dchad eb¢erckf brpedmanufhetuperybyebhkhsut oghephvet age. , Ltd)

cell dianeter, 75 m mnean major axis/nmean mnor axis
was= studk bgealﬂamlgaammtye ®h85sutfhaedaésthe B3@se material

degrees). 5 [0091] Exanple 4
layer toprepare apolishingpad. Fig. 1lshowsa photomicrograph
of a cross section of the polishing pad. It can be seen that
roughly spherical interconnected cells are formed in the
polyurethane foam.
[0087]
Example 2

POP36/28 (45 parts by weight), ED-37A (37.5 parts by

weight), PCL305 (10 parts by weight), 7.5 parts by weight of
diethylene glycol, SH-192 (5.6 parts by weight), 0.5 part by
weight of carbon black, and 0.22 part by weight of a catalyst
(No. 25) were introduced into a container and mixed. Then, the
mixturewas stirred vigorously for about 4minutesat a revolution
number of 900 rpmby a stirring blade so as to incorporate bubbles
into the reaction system. Thereafter, Millionate MTL (38.8
partsbyweight)wereaddedtheretoandstirredforaboutlndnute

to prepare a cell dispersed urethane composition B.

[0088]
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P0236/ 28 (45 parts by weight), ED37A (30 parts by

wei ght), PCL305 (10 parts by weight), 15 parts by

wei ght of diethylene glycol, SH 192 (6. 6 mapd$4PYIR(SG)
weight) , 0. 5 part by weight of carbon 10 bl ack, and
0.15 part by weight of a catalyst (No. 25) were
introduced into a container and m xed. Then, the

m xture was stirred vigorously for about 4 mnutes at

rou%&urlte%%lpHréir?eaﬂuﬁgéﬁgg{mgggeap&ePl’s had igddmgokhedeisoche

ncor por a es Into the reaction system

Thereafter, MI1ljonate MIL (60,51 S . welght).
po lypire thadsd faRaT e b PR 7S i R inagor

prepare a cell dispersed urethan position p.
axisgoeAn RpBPT ﬁﬁln?g=p]:d§ hWa® eﬁrlgh ar §’d’g?n@? ﬁed 'séa)\g]rr'er@rak}%%?ness ’

as in Exanple 1 except that the cell dispersed
32 geste®®e -conposition D was used 20 in place of the

cell dispersed urethane conposition A Wen a section
[00&fL]t he polishing pad was observed under a mcroscope,

roughly spherical interconnected cells had been forned
Examplteheéd pol yuret hane foam (average cell dianmeter, 78

m mean maj or axis/mean mnor axis = 1.3; specific,

gr aBOPB,6 /28364 5 Sahtsdneesighth, ED-dddy eddparyg by weight),

F- POB451TR(SG Apolishing pad was prepared in the
PCISATE (TBNPertasby wekghp) g 115 @eodyst byhaeighs eéldiethylene

di spersed urethane conposition B was used in place of
glyldRa ,Csiit1 9 3pe SRt ty BY haneghtonposs ot by wiheht of carbon

section of the polishing pad was observed under a

b1aBKC QFLORE 1 JRUIMH Y wipheit cof 4 nder£Dysiec{ad. c2b) swere
ahad been forméd in the polyurethane foam (average

1ntSdu LTRSS & £8nPhiABANa AR xed. Then, the mixture was
stirred vigorously for about 4 minutes at a revolution number
of 900 rpm b3./ 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.
[0092]

Apolishingpadwaspreparedinthe samemanneras inExample
1 except that the cell dispersed urethane composition D was used
in place of the cell dispersed urethane composition A. When
a section of the polishing pad was observed under a microscope,
roughly spherical interconnected cells had been fdrmed 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).
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axi s/mean mnor axis = 1.4; specific gravity, 0.35; C
hardness, 29 degrees). [0089] 10 Exanple 3 POP36/28
(45 parts by weight), ED 37A (35 parts by we+Bb8351TR(SG)
PCL305 (10 parts by weight), 10 parts by weight of

di et hylene glycol, SH 192 (6.2 parts by weight) , 0.5
part by weight of carbon black, and 0.2 part by

wei ght of a catalyst (No. 25) were introduced 15 into

a Cconb&i NeKiRgPaliveetbrdpered Lhe hd sdi Ranas rsts in Bdample
vigorously for about 4 mnutes at a revol uti on nunber

1 e%&eé@ochaﬁp‘Eh@ycé?‘.l.ﬁﬁiirsbie!%%e@@P@tﬁ&qé‘%o&r@)ds’lﬁﬁrd@pBa\ta% used
ubbles Iinto the reaction system Thereafter,

in Milddeonat etélwlc.e(li6 g(}.%g%qrste% BY-e t ARG cbmitRysa tadded. wWhen

ereto and stirre r about 1 mnute to 20 prepare

a S%E%I?L:olghcig%g:%%r Sggigﬁﬂng Eeel gl%.:gﬁg?%Ekggd%ncﬁgp%oﬂaicroscope,

pad~Was prépare € sane manner as in
<o DB RIeR cEla IR S8l L9 SPELI UM SIS 1p e
uret hane conposition A Wen 25 a sectiopn_of. the .

POINITEHIANE (tE el GHSAT Y tF bh (o B Er o8Bl Megn major
AT S et age Bermial, rale SLabh 1LY (Bl oneas,
29 tc{eega}teréesn)t. of 500 plates in total (A/ mn)
[0089]
Example 3

POP36/28 (45 partsbyweight), ED-37A (35partsbyweight),
PCL305 (10 parts by weight), 10 parts by weight of diethylene
glyc;ol, SH-192 (6.2 parts byweight), 0.5part by weighf of carbon
black, and0.2partbyweight ofacatalyst (No. 25) were introduced
into a container and mixed. Then, the mixture was stirred
vigorously for about 4 minutes at a revolution number of 900
rpm by a stirring blade so as to incorporate bubbles into the
reaction system. Thereafter, Millionate MTL (46.04 parts by
weight) were added thereto and stirred for about 1 minute to
prepare a cell dispersed urethane composition C.
[0090]

Apolishingpadwas preparedinthe samemanneras 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,
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Exanple 1 1030 5 7 9 Exanple 2 980 5 6 7 Exanple 3
1050 6 7 9 Exanple 4 1000 5 6 8 Conparative 840 7 12

18
pol i shi ng
spheri cal

in durability and renoval

pads of the
cells, andf

present
urt hert hese

exanple 1 As can be seen from Table 1, #h&pg451TR(SG)
i nvention have roughly

pads are excell ent

rate stability 5 because

thernosetting polyurethane is used as the material of

the poli ghi nivdrayer. [38 F- POREBAVER(SFhe SE@Ridafy (%)

Conpar at i [veerexahiage 1| 10 pattespy| weigrtatts | 500 plates

t her nopl gstt rﬁ???ﬁéne (Rezami ne | 7285, nmde by

Dai ni chi §&k3’ CHLYUF & Chenicals Mg. Co., Ltfl.) 5

. in tota .

were dlSSOlV@gﬂig)QO parts by weight of
ettt hytflormagpge to preparg an urethang solfufion. dhe
xadf et pane [solutdggm was| applizd ONto a base nmajferial’
Exahgi%eh (Batanceos@ 1IN, ASKerse C harldness 22 defrees, 9
ExafA@e4 0y Joyob@od®d., [id.) pmeviously regulated by 8
Compi¥at i) {0 hawaoa thilckness’ of 0.8 mm 1Bo prepare &af
examglet hane |10 fil m therleon. Thereafter, the uretfhane

filmbase material |ayer was di pped in a DMF-wat er

m xture (DMF/ water = 30/70) for

di pped in

di mBch¢Pfo
foam  (specific
proges tigrrrf ionha

ter for 2
PRafraE b7oa

4

FRPLE, e Y 2554t

é?%h%%if%ﬁﬁ%rf%gf%gff§?

30 m nutes and then

f¢q

yur

gth
an%%d¥%ﬂé¥¥ﬁese

ads of the
ane

pads are excellent in durability and removal rate stability

because thermosetting polyurethane is used as the material of

the polishing layer.
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15 Then, the surface of the polyurethane foam was

buffed to a thickness of 0.8 mm by a buffing machi ne

to give-a foam having regulated thickness Bek084TYTR(SG)

Thereafter, a doubl e-sided tape (double tack tape

manuf act ured by Sekisui Chem cal Co., Ltd) was stuck

by a lam nator to the surface of the base material 20

| ayer to prepare a polishing pad. Fig. 2shows a
[0QHBIt om crograph of a cross section of the polishing

pad. It can be seen that thin and | ong drop-shaped

CongRld & iaree Hsampadk iln the pol yurethane foam 25 Table 1
37 F-P08451TR(SG What is claimed is: 1. A polishing

pad,] WRereisnbg W@hgﬁhl 89 tRYEhopBadtiangedthoie a(Rasenine
mat eri al | ayer, the polishing |ayer conprises a 5

7zstshefrﬁeéz§§'D’ag_rﬁqhyltgeeltmk%%ﬂo@l%r@yémgpngy Cor Ltd.

Sp eric i nterconnected cells with an aver age cel

wef@ Y %%ﬁv%%.%% b@ngggts'bpgwglgﬁgequﬁi Qﬁﬂ lf@%ﬁamlde to

according to clai 10 t setting

pre%gt A e%lrll%gﬁaf'xgas?lhﬁh Snel If T%%hﬁree\%é ngugﬁgﬁ wtag applied

_ i g pad accor t

OntPolﬁr?%%ISEI“?stt‘?r&M}i ﬁ%ly@cynég%ﬁﬂgea%‘?f% Pt Bt Pl
sel ect th f. p

degﬁ@lefgre rom gﬁgl :90% consi st 2% 0 yet q“>§‘ne‘%edj by

aqcordlng to any of clalns 1to 3, mhereln t he base
buffgngr £l RpEger HECkNIHF A ds$ B 260t BrepBpe 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 toprepare apolishingpad. Fig. 2 shows aphotomicrograph
of a cross section of the polishing pad. It can be seen that
thin and long drop-shaped cells are formed in the polyurethane

foam.

Table 1
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20 m 5. A nethod for manufacturing a sem conductor
device, which conprises a step of polishing the

surface of a sem conductor wafer with the peP0OS8BBHDR (SG)
pad of any of claims 1 to 4. 25 39 :

What is claimed is:

1. Apolishingpad, whereinapolishing 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

pm.

2. The polishing pad according to claim 1, wherein the
thermosetting polyurethane foam has self-adhered to the base

material layer.

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

4. The polishing pad according to any of claims 1 to 3,

wherein the base material layer has a thickness of 20 to 1000

pm.

5. A method for manufacturing a semiconductor device,
which comprises astepof polishingthe surface of a semiconductor

wafer with the polishing pad of any of claims 1 to 4.
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