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F- P0O8280TR(SG  SPECI FI CATI ON PCLI SHI NG PAD TECHNI CAL
FIELD 5 [0001] The invention relates to a polishing
pad capabl e of perform ng planarization of EnRA&28HIR(SG)
requiring a high surface planarity such as optica
materials including a lens and a reflecting mrror, a
silicon wafer, a glass 10 substrate or an al um num
substrates for a hard disc and a product of genera
nmetal polishing with SREMBIFIGATIAMN a hi gh polishing
efficiency. A polishing pad of the inventionis
preferably enpl oyed, BESREERHING \BAD n a planari zation
step of a silicon wafer or a device on which 15 an
oxi de layer or a netal |ayer has been fornmed prior to
further stacking an oxide |ayer or a netal |ayer
TEdHNEeaN . FIBACKGROUND ART [0002] 20 Typical materials
requiring surface flatness at high 1level include a
roopnNgl e-crystal silicon disk called a silicon wafer
for producing sem conductor integrated circuits (1C,

LS| leneTieBbEiace 101 Jds <Id Logn MRl dhbile of

flattened high accurately in"a process of 25
: L L (e ] H ; .
ooV QGG CockiS St of AN 0 UM sty o e
suf&%%%ﬁ%ﬁg%%%&%? Séﬁie%ﬁ%&gﬁ%ﬂ%ﬂf%@%&?fgﬁér%%éi&é&ﬂésﬁ

lens and a reflecting mirror, a silicon wafer, a glass
substrate or an aluminum substrates for a hard disc and a
product of general metal polishing with stability and a
high polishing efficiency. A polishing pad of the
invention is preferably employed, especially, in a
planarization step of a silicon wafer or a device on which
an oxide layer or a metal layer has been formed prior to

further stacking an oxide layer or a metal layer thereon.

BACKGROUND ART

[0002]

Typical materials requiring surface flatness at high
level include a single-crystal silicon disk called a
silicon wafer for producing semiconductor integrated
circuits (IC,‘LSI). The surface of the silicon wafer
should be flattened highly accurately in a process of

producing IC. LSI etc., in order to provide reliable
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finish, a polishing pad is generally stuck on a
rotatable supporting disk called a platen, while a

wor kpi ece such as 5 a sem conductor wafer i|iB-BO8ZEODR(SG)
a polishing head. By novenent of the two, a relative
speed i s generated between the platen and the

pol i shing head while polishing slurry having abrasive
grains is continuously supplied to the polishing pad,

sehOcohd@st o POotbdoie OB PhOCESSI NGridhs [ O688Inds pebdsbing
characteristics of a polishing pad, it 1is requested

mahBPhcBuPOhd Shiedl eblegitss extelentdp oflpylardiihqnd
wi thin wafer non-uniformty and a polishing rate is

£ih PERE. a O] AORI LG Yp2Ad; Wi %@ﬁé‘r&‘@i?rsf‘@Bk UShf 8T bt ¥tdble
of a polished object can be inproved to sone extent

su%#é?%ﬁ?%g§i§Ehégﬂlééygr%féggﬁf W1 BLagt G- PPINLYSsubh as

rate can be bettered by Increasihg .a

hol dj [ i1 h I
» tHererBioa s fa Sk oBaade b B h b ngR: © By
I t f d i shj
mo R (e 200 o i opr FP RS C (Set At eny SoRuRehed neafen
2).. Such I t f i d . by.
the BT Oh 1S S oe ARGHRS | BPAS Nk bhe B Lhor dher SHPERY
a chain extender (curing agent), in which 25 in view
havingRREASATS FERTRT ahBeCORFAREPLS bY opaPP1e8d hRaFhe2
F- PO8280TR(SG resistance, or the |ike, a polyether
polishoryteatane? T Epet BPLEDNING tRrACABRDRE - aver age
nmol ecul ar wei ght of 500 to 1,600) or a polycarbonate
[00&3preferably used as a high

As polishing characteristics of a polishing pad, it
is requested that a polished object is excellent in
planarity and within wafer non-uniformity and a polishing
rate is large. A planarity and within wafer non-uniformity
of a polished object can be improved to some extent with a
polishing layer higher in elastic modulus. A polishing
rate can be bettered by increasing a holding quantity of a
slurry on a foam with cells therein.

[0004]

Polishing pads including a polyurethane foam are
proposed as polishing pads that meet the above properties
(see Patent Documents 1 and 2). Such a polyurethane foam
is produced by a reaction of an isocyanate-terminated
prepolymer with a chain extender (curing agent), in which

in view of hydrolysis resistance, elastic properties, wear
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nol ecul ar pol yol conponent for the isocyanate

prepolyner. 5 [0005] However, when the above

polishing |ayer absorbs noisture or water,F+h@280TR(SG)

cohesion of its hard segnent can be reduced so that

its dinmensional stability can be easily reduced. The

pol i shing pad al so has a problemin which in 10

serious cases, it is warped or heaved so that its
refdtaitag oproperiiles, saghobgethanalta zad 1 pire forapethy bsne

and within wafer non-uniformty may gradually change.
gl{&9064i Hat e nhukleer nend rydlins] @Sebat hadi gt os£e500 oto

I mprove 15 the retainability slurry, a polyner

1, CRIPAsH td oo f PEarpehd i 19 Podise SROL, duSEQVE S ¥ Oh LR

swelling rate of 20%or Iless when it is imersed in

mo M 8F 2 Alp 2860 f 0ko }I??M Sfor %Vf§®c§é’lﬁ;§t@ };E)J%ﬁ(éTPymer

conp05|t|on for shing pads uses <a thernoplastic

[0 dq?gner and thus can hardly forma 20 polishing pad
can mai ntain a high IeveI of di mensi ona

t ha
Spif e%“%eﬁe%éfgz%agi’f% i 1R .%gnso P,
en (JP-A 17252, 25 P tent .Docunent
oF Blater N SHlEse ﬁ néti Gap be
cu o JP- 2001- 47355 OSUR(Eﬁg THEt
reci%@ﬂr% o T r S SRS THE G A e e NN s Ly

000
re uced] The polishing pad also has a problem in which in

serious cases, it is warped or heaved so that its polishing

- properties such as planarization properties and within

wafer non-uniformity may gradually change.
[0006]

Patent Document 3 discloses that in order to improve
the retainability slurry, a polymer composition for
polishing pads should show a volume swelling rate of 20% or
less when it is immersed in water at 23°C for 72 hours.
However, such a polymer composition for polishing pads uses
a thermoplastic polymer and thus can hardly form a
polishing pad that can maintain a high level of dimensional
stability when it absorbs moisture or water.

[0007]

Patent Document 1: Japanese Patent Application Laid-

Open (JP-A) No. 2000-17252

Patent Document 2: Japanese Patent No. 3359629



10

15

20

25

An object of a first aspect of the inventionis to
provi de a polishing pad capable of maintaining a high
| evel of dinensional stability during absarpidern@ir (sc)
noi sture or water and to provide a nethod for

manuf acturing such a 10 polishing pad. An object of a
second aspect of the inventionis to provide a
polishing pad that can maintain a high |evel of

di mengignalpstaiddd ty: drinwaAbsmt-iosyy noisture
or water, while having a high |evel of water
absor bi ng properties, and to provide a nmethod for 15
manuf acturi ng such a polishing pad. Anot her object of

p1ddt® dﬁ%ﬂﬂﬁlfﬁhlfN§ Qyide a method for
I

sen1conductor device with the

|, shi FOR %gb%! NHE PROBLEMS 20
PRqﬁ;ﬁﬁﬁ]ﬁg a resu i'nvest ﬁ*icwm to solve the
bl ens, the inventors have found that the objects

[0 be achieved wth the polishing pad described
be|OMI and have coggleted the i v%?tlon 25 [00L
f

F- PEB2SPPRS0CT SpeciticAIRECT 1R Nt THpch Orbfl%ﬁé)
i nvention |s related to a _polishing pad |nclud|n
proydides i mplisghng iRRd RRRFPLE R VAR S IRATE 1% dfin Thih rﬂgevel
fine cells, wherein the polyurethane foaminc|ludes a
of dum@mqunﬁanQﬁb%ﬂ%tyeﬁﬂﬁ%&ﬁ1%hSQﬁPtlon of moisture or

i socyanate-term nated prepolyner (A), a polynerized
watdini socy dratps;oaitke & mmcéﬁmd@mufamtqmg such a

i socyanate-term nated prepolynmer (A includes an
poliistdy@natael. An object of a second aspect of the
invention is to provide a polishing pad that can maintain a
high level of dimensional stability during absorption of
moisture or water, while having a high level of water
absorbing properties, and to provide a method for
manufacturing such a polishing pad. Another object of the

invention is to provide a method for manufacturing a

semiconductor device with the polishing pad.

MEANS FOR SOLVING THE PROBLEMS
[0009]

As a result of investigations to solve the problems,
the inventors have found that the objects can be achieved
with the polishing pad described below, and have completed
the invention.

[0010]
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nmononer, a high nol ecul ar wei ght polyol (a), and a | ow
nol ecul ar wei ght polyol. 10 [0011] In conventiona
polishing |layers, the cohesion of the hardrse@ESITR (SG)
can be easily reduced during absorption of noisture

or water. It is considered that this is because
conventional polishing |ayers are nade of pol yurethane
15 foans whose hard segnment is formed only by physica

Cr o5y d dikiSi e ldl i hadhe thiersef dspheWAIE pld sihivend iayreris
can nore significantly undergo di nensi onal change due

relldt e @ngatgaN s Pased Dicli@idd ke @sLidieina
nore noisture or water. 20 [0012 The i nventors ave

ma‘l%%d ha c})d%fgt}?e[hé SECMANM R nd ef_méﬂaé@ﬁwr Y5 T EYAY; ST

I ncl udi ng an |socyanate nononer, hi gh ol ecul ar

the“?&l?r%f@éﬂéﬂe (fac)a 4 pﬂ]:cllé)é’vémé 4 dﬁod‘@étgrgf pol yol

I nation w t olyneri ze I socyanat e and

== B A T S A PO L -
I d tJd al f
po LA s o T B THRTEr D) IRt (1 the
lsq%&%dr}uctl SN %}[%g:%hﬂé%ﬁge@)\émﬁq q?r d Seglnggctzyanate
nmoi sture or water and which can maintain a hi h Ievel

mongmed mendHighamsieditiat yeidtn RHeCholdverd

di i socyanate is not incorporated into the
mo liesyichpeh atee e datedd prepol ymer (A) but allowed to

react
[0011]

In conventional polishing layers, the cohesion of the
hard segment can be easily reduced during absorption of
moisture or water. It is considered that this is because
conventional polishing layers are made of polyurethane
foams whose hard segment is formed only by physical
crosslinks and that, therefore, such polishing layers can
more significantly undergo dimensional change due to
elongation, warpage, or the like as they absorb more
moisture or water.

[0012]

The inventors have found that use of an isocyanate-
terminated prepolymer (A) including an isocyanate monomer,
a high molecular weight polyol (a), and a low molecular
weight polyol in combination with a polymerized

diisocyanate and partial introduction of chemical
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directly with the chain extender, chem cal crosslinks
can 10 be regularly incorporated into the polyner, so
that di nmensional change can be nmade uniformmygrsdie(sc)
surface of the polishing |layer, which can reduce
variations in polishing properties. [0013] 15 The

hi gh nol ecul ar wei ght polyol (a) is preferably a

pol yet her polyol with a nunber average nol ecul ar

cra\géﬂbﬁkgf 1n€’90 19 ByOP. pJ he FsosyahRt Of NS matterials
preferably tol uene dllsocyanate and

with CYCLRRSXYLRELIA0E (LA SOLYPNA! forrliy Rolyreel zed

iisocyanate 1s preferably a polynerized 20
I /
AT TEIG S e
t f b t
o LRSS LA0r ARME T8 PIARUEE AL Ry000g Ja i g6k on

0014]. 25 The merj zed d||soc nate is erably
S R S e e T (il YRt i
by wei ght, based on 100 parts,b ht of th
ma%%‘b%’y%n%t}él‘i}érlﬁﬁ%& e p‘ilg‘ﬁ fﬂ'@g J(Afégkf it j{mﬁ’ilnthe
of addition of the olynerlzed di i socyanate, is |ess
pOlmrlSZ%%r@klwcmﬁtFﬁ 1% ek sl RECHPOERERG cpto the
crosslinks in 5 the polyner can be insufficient so
isadianabe-totrbiaredfPrerRol Waed &Rhnkwt 2bkowed to react
insufficient during absorption of noisture or water
dimectinarith ey clmih texbendefsichemical @edsshinks hean
hi gh | evel dinensional stability of the polishing
be | By@ilafhy t hecatperateddinid the pobymeérj ssoptkat
dimensional change can be made uniform over the surface of
the polishing layer, which can reduce variations in
polishing properties.
[0013]

The high molecular weight polyol (a) is preferably a
polyether polyol with a number average molecular weight of
500 to 5,000. The isocyanate monomer is preferably toluene
diisocyanate and dicyclohexylmethane diisocyanate. The
polymerized diisocyanate is preferably a polymerized
hexamethylene diisocyanate of isocyanurate type and/or
biuret type. When these materials are used, the
polyurethane foam can be produced with good handling
ability so that the invention can be more effective.

[0014]

The polymerized diisocyanate is preferably added in
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10 than 40 parts by vieight, the content of chem ca
crosslinks in the polyner can be so high that the
pol i shing | ayer can have excessively hi gh haPOB288TR (SG)
and that the within wafer non-uniformty of the
pol i shed object may tend to be reduced. In such a
case, the surface of the object being 15 polished can
al so be easily scratched. [00151 The pol yuret hane

an f oacupt ed£rabty baspant aviey ageiget) basedederlof ports by
70 pm and preferably shows a di nensi onal change of

we g8 6F teSSiybePanitabsormsnyeéerprépol ite20(AVEr AR the
cell dianeter is outside the range, the polishing

amd @€ &AM B £ £oHICSH, tﬁ% ﬁ@ﬁYﬂéﬂﬁﬁédtalﬂéoéﬁﬁn@@é|§Qeﬁess

obj ect may tend to be f the di nensi onal change

thadrs 5 éftéh?%yer %% Poﬁhébﬁngé'QP OheBt Ll ., ctHEs1inks in

p0|IS I ng y tend to undergo significant
LSS A B G e of o
ne S0 BT OF e FHOVEE S ede BOHLSY B0easLOR! 4o no

mOJrh%}c/":‘n L ne%‘%;llelagrbq r‘? g‘ftrge—\fe rt?‘!ﬁyﬁ e%hagjgﬁ PNt to

i socyanat e- ternlnated ol A nel udi n
na A S o Yo CPa %%hf%ﬁa ng 31 HF
(a), and a Iom1nDIecuIar wei_ght  pal
polisdeinthatareer nidaitd® ofheoaRsh ( |at§m%t as more

pol yneri zed dii socyanate and a 10 hi h nol ecul ar
tharei 4htpaetis 3y (19 ighkind Bhe hapmtext epdeghemical crosslinks

in the polymer can be so high that the polishing layer can
have excessively high hardness and that the within wafer
non-uniformity of the polished object may tend to be
reduced. In such a case, the sﬁrface of the object being
polished can also be easily scratched.

[0015]

The polyurethane foam preferably has ah average cell
diameter of 20 to 70 um and preferably shows a dimensional
change of 0.8% or less when it absorbs water. If the
average cell diameter is outside the range, the polishing
rate can be reduced, or the planarity of the polished
object may tend to be low. If the dimensional change is
more than 0.8% upon absorption of water, the polishing
layer may tend to undergo significant dimensional change

when it absorbs moisture or water.
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[0017] The inventors have found that use of an
i socyanate- term nated prepolyner (A) including an
i socyanat e nononer, a high nol ecul ar wei ght- gg@2A8UTR (SG)
(a), and a | ow nol ecul ar 15 wei ght polyol in
conmbi nation wi th another isocyanate- term nated
prepol yner (B) including a polynerized diisocyanate
and anot her hi gh nol ecul ar wei ght polyol (b) and
rod l'ar introduction of chem cal crosslinks into a
ymer by a reaction of these materials with a chain

po
50 . > . |
Eﬁﬁéﬂﬁ?ﬁéﬁ%iﬁﬁﬂéﬁ 3é§‘¥ﬂgrﬁhﬁéﬂﬂﬁﬁﬁ3ﬁg'F@FHﬂ@Hito a

cros ure | ow t he production of a
POLA S NSk d AHRD X 14 SBGENT NAS i ONRASRS &
pojc’oﬂéjsr?%rﬁa u?il)éln%la ?oq?pat:%l 0 %i stlure “or vvatgfgdand
whi ch .can intain a high |evel., of | rensi I
Polyfufthane %ﬁ”?ﬁbﬁ"{l%e r%enec?e‘tv\]/‘oé)'t yvggés 0%22
prepol yners_are used, the chenical_ crosslinkin .
PO iR O FIROBSIRFTR ST D SHETAC 10 SRS
pol yuret hane foamw th a(?igh | evel o{ wat er .
of atbrii ARy BIOFRT IS B NG HHCRIEYIYE ai Wat 15139 an
_ slurry and the polishing rate can be enhanced. Og?S] q
is@yanats gienaneioularh il grissar 1eidhs RRefel alfr 27
pol yet her polyol wth a nunber average nol ecul ar
a lwei ginleful BOvaiws; QOO YTie 3% cksefana tnoherinated
preferably toluene diisocyanate and
prabiaijaiehetd) ngtdiansin is gkt el zahedl isqtyanatee and 2
wei ght polyol (b) is preferably a polyether 10 polyol
high triblae dulndhe rweagitages I lec(bar awed gt cloi iR Ogkttender.
1,000. The polynerized diisocyanate is preferably a
[0017]

The inventors have found that use of an isocyanate-
terminated prepolymer (A) including an isocyanate monomer,
a high molecular weight polyol (a), and a low molecular
weight polyol in combination with another isocyanate-
terminated prepolymer (B) including a polymerized
diisocyanate and another high molecular weight polyol (b)
and regular introduction of chemical crosslinks into a
polymer by a reaction of these materials with a chain
extender (regularly forming a three-dimensional crosslink
structure) allow the production of a polishing layer whose
hard segment has increased cohesion during absorption of
moisture or water and which can maintain a high level of

dimensional stability. Further, when the two types of

prepolymers are used, the chemical crosslinking network can
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pol yneri zed hexanet hyl ene dii socyanate of isocyanurate
type and/or biuret type. Wien these materials are

used, the polyurethane foam can be producer5d8I8YrRESG)
handl ing 15 ability so that the invention can be nore
effective. [0019] The isocyanate-term nated

prepolynmer (B) is preferably added in an anount of 5

to 60 parts by weight, based on 100 parts by wei ght

be Wxtidraidd any aiet ex polaheck t2ars efdny et { A . hidh thevel
anmount of addition of the isocyanate-term nated

of RiERA WY ordBInd ot@ssriied), SPaisr dhe WadtgHinabhbity a

content of chem cal crosslinks in the polynmer can be

AHfddLiten {dind heacohasi e dnhdigcedar d segnent

can be i nsufficient during absorption of 25 noisture
[04¥9 water and that it may tend to be difficult to 9
ﬁ08280TR(SGQ keep the dinensional stability of the

I i O . diat
Pend T Mg Kyt M Syl BE0L4q BreterdBly o
h | | .of t
Poligr *fb% artﬁvew?tanﬁaanéeurnf‘at*?‘e°f%%%t€fﬁ° (i Greighy of
;o t tent of h k
so2b i, 5o e i e R
have exceSS|ve har dnes and hat the wthin
A LRSS AT GLAGL QO iR QAnats I
to be reduced In such a case, the surface of the

highhredectd ateived Aut iRMeEP ke atb)al iso Rre kel ly 2 reg tyethe

[ 0020] The pol yuret hane foam preferably has an average
polyslll with a number average molecular weight of 200 to

1,000. The polymerized diisocyanate is preferably a
polymerized hexamethylene diisocyanate of isocyanurate type
and/or biuret type. When these materials are used, the
polyurethane foam can be produced with good handling
ability so that the invention can be more effective.
[0019]

The isocyanate-terminated prepolymer (B) is
preferably added in an amount of 5 to 60 parts by weight,
based on 100 parts by weight of the isocyanate-terminated
prepolymer (A). If the amount of addition of the
isocyanate-terminated prepolymer (B) is less than 5 parts
by weight, the content of chemical crosslinks in the
polymer can be insufficient so that the cohesion of the
hard segment can be insufficient during absorption of

moisture or water and that it may tend to be difficult to
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di aneter of 20 to 70 pm and preferably shows a

di nensi onal change of 0.8% or |ess and a water
absorption rate of 4% or 15 nore when it abs@UBP80TR (SG)
water. |If the average cell dianeter is outside the
range, the polishing rate can be reduced, or the

pl anarity of the polished object nay tend to be | ow.

If the dinensional change ratio is nore than 0.8% upon

39&9%hﬁ%d@1dﬁ¥ﬁ”étdﬂﬂiﬂﬁyidﬁ“ﬂﬁ&|p@mméwﬂmgtKQYEﬂ(at a
0 undergo significant dinmensional change when it

MOt wat ek. mhi, £BRAVWBLEHeaBEOERELOR t
hlg?g?eg‘{é? egg H?ﬁégﬁo/q themrgt ai nabi | i t)e/ a slurry car?

prodfudd sy rgalg)uﬁ%tth%@e tehal, ik i thq tlmq Qs'ff fij ol ot

t o enha Ishing rate.

abslrRalG Broransies! | B8, EhESbr g ﬁSﬁgérag %t 2n8linkNes

1es|
€ pol yuret hane oam pre as an

D ardn ss of 45 de r t ke
mort?akcg‘ﬁé]s hg’ﬁl@t’deg’r eecg) arﬁ%‘%nfs gf
the,p%é shed obje t may ten to 5 be rggg'eqﬁllf t-he
PYIyTiRg &4, e R§hing

waf er non- unlforn1ty of the p |IS ed objec tend
layes @5 d@YEe GXCASHITGHY 31 “'é’cttth% 150 ehave
good planarity. In such a case t he surface of th

witdjrestafieai merpainidiesaidan off dh@ddshad %Jﬁ%é%ﬁy fiend
[0022] In the first and second aspects of the

to beveredueed.t hen purhurethafe tbanspréprerablytenclirst
0.05 to 10% by weight of a nonionic silicone

beiswyr fradtizhied Idfant ld scolteeasdfl it leratched.

[0020]

The polyurethane foam preferably has an average cell
diameter of 20 to 70 um and preferably shows a dimensional
change of 0.8% or less and a water absorption rate of 4% or
more when it absorbs water. If the average cell diameter
is outside the range, the polishing rate can be reduced, or
the planarity of the polished object may tend to be low.

If the dimensional change ratio is more than 0.8% upon
absorption of water, the polishing layer may tend to
undergo significant dimensional change when it absorbs
moisture or water. If the water absorption rate is less
than 4%, the retainability a slurry can be insufficient so
that it may tend to be difficult to enhance the polishing

rate.

[0021]

10
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noni oni ¢ silicone surfactant is |less than 0.05% by
weight, 15 it nmay tend to be difficult to produce a

m crocellular foam |If the content of the Foh)®28QTR (SG)
silicone surfactant is nore than 10% by wei ght, it

may tend to be difficult to obtain a high-hardness

pol yur et hane foam due to the plasticizing effect of

the surfactant. 20 [0023] The first aspect of the

i NVeD itthe | &l wdtscandl sk echd caspeatet hofl floe invention, the
manuf acturing a polishing pad, including the step (1)

poDfufé thdige af darf Spr SHEPAEYt h&#ONARI AsBGr aD hardness of 45
i socyanate-term nated prepolyner with a second

to COPPAERRde 2D aENtNiNdkedr Thidrddndey laybs AHdmal5
the mxture to form 11 F-P08280TR(SG a pol yuret hane

deig%% 'o\r/g% %Ihﬁi‘:?i’é% epr (dpe ;Fk?ii@'l@éd agig 86t anAPNE SRl CLo

surfactant to the rst component containing

be ! duéé@cy%rfag%%et %Iéﬂé}]altlf%affd?%é’ MR jrd Rafard s

pol yur et hane oam w contain 0.05 to 109§%y wei ght
of the nonioni.c. sil] SLENLy
aeisdt CORDoRanEL Syt ferTo i inPEo Alley ok 118 %a T Fonec
forma cell dispersion. |liquid_j iC h . .
b3 ALV il 1S S dperdect] Fre Rt rht Bplished opiect
.cells, then mxing the second conponent nt ai ni t he
wikly hAlE FRB0 SRS THLS { HE CHTD @ GRS a4 T
curing the mxture to formthe pol yurefhane foam the
the QRIRFHAREING RYbt TPPrepdl §hee e gpsily scratched.
i socyanate-term nated prepolynmer (A including an
[0GZ%&lcyanat e mononer, a hi gh nol ecul ar wei ght pol yol

(a), and
In the first and second aspects of the invention, the

polyurethane foam preferably contains 0.05 to 10% by weight
of a nonionic silicone surfactant. If the content of the
nonionic silicone surfactant is less than 0.05% by weight,
it may tend to be difficult to produce a microcellular foam.
If the content of the nonionic silicone surfactanﬁ is more
than 10% by weight, it may tend to be difficult to obtain a
high-hardness polyurethane foam due to the plasticizing
effect of the surfactant.
[0023]

The first aspect of the invention is also related to
a method for manufacturing a polishing pad, including the
step (1) of mixing a first component containing an
isocyanate-terminated prepolymer with a second‘component

containing a chain extender and curing the mixture to form

11
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15 a | ow nol ecul ar wei ght polyol, and the first
conponent further contains a polynerized

di i socyanate. [0024] The second aspect of the@08280TR (SG)
invention is also related to a nethod for

manuf acturing a polishing pad, including the 20 step
(1) of mxing a first conponent containing isocyanate
term nated prepolynmers with a second conponent

a FOVANHMhA fdhdl Wrdeanrder and curing the mixture to

forma pol yurethane foam wherein the step (1)

i ncl.yde i IR G BHinCaN@ond?ns W fsaqtiadhe 0
t he |r§sttaeg’gr§ggngrﬂ&?§r%{éai g R0 TR 9O

su%ﬁ%%@gﬂﬁné%téﬂéﬁf¥¥§¥j @ﬁ?ﬁéﬂ?ﬂaﬁﬁﬂéﬂﬂﬁ%%b$?%

ol'yuret hane oamw | ntain 0.05 to by wei ght
. _of the naonionic . sjilico G% fant e Shid HAGYMRE hane
ls?‘?yraﬁae[ceo%peorﬁ%lﬁiattecég&%e@:&y\?mn%t asg) ﬁec?)lr?-tr Zzact iﬂveq/gas £
forma cell dispersiqn Ligquid in.5 [ tq$ . .
fo%rﬂ%@a&‘i%ﬁbg} ‘ioig 3ﬁ°sp1é)r°sé)é’ i'IT ]Tgﬁ]\e@fo gérjr%ho e R e
~cells, then mxing the secoqﬂﬁgo ogfnt contaiméw ttE%r
S 11T SHI AT 6 TCHE 8 [0 Spdrt GO, Camr
_curing the mxture to fornltheﬁgglyunethane fo%@1 the .
wi tihs g yrmeA i 06 Tt oIy feree 1y gifpergon 1iquid in
i socyanat e-term nated prepol ymer (A) including an )
whiidodyfenaton mersieve Fa§ gt foismansad g gie p‘?ﬂ%lOf fine
(a), and a |ow nol ecul ar wei ght polyol and an
celilsqe yeat evitdmy dtedeqursheloprongry) qandaidiimyg 4he
pol ynmeri zed diisocyanate and a high nolecul ar weight
chaiol ydtdder Imd)a2E cell dispersion liquid, and curing
the mixture to form the polyurethane foam,
the isocyanate-terminated prepolymer is an
isocyanate-terminated prepolymer (A) including an
isocyanate monomer, a high molecular weight polyol (a), and
a low molecular weight polyol, and the first component
further contains a polymerized diisocyanate.
[0024]
The second aspect of the invention is also related to
a method for manufacturing a polishing pad, including the
step (1) of mixing a first component containing isocyanate-
terminated prepolymers with a second component containing a
chain extender and curing the mixture to form a
polyurethane foam, wherein

the step (1) includes adding a nonionic silicone

surfactant to the first component containing the
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The invention is also related to a nmethod for
manuf acturing a sem conductor device, including the
step of polishing a surface of a sem condut+®0d82&IER (SG)
using the polishing pad. 20 BRI EF DESCRI PTI ON OF THE
DRAWNGS [0026] Fig. 1 is a schematic di agram show ng
a typical polishing apparatus for use in CW
polishing; and 25 Fig. 2 is a schematic di agram

i sy aige -25e 110 1d tse @ np e pd Byrie 1) 8RB IR(1SG he wad Byuwdthane
each of which the filmthickness is nmeasured.

Fod2ESER PTd &N O REFERENCE ®R/NBolv {2 £ thd nonionic
pol i shing pad (polishing layer) 2: polishing platen

silBicdt i Sl fecaaen) 461 iy the ORiAS déhbendol i sd@sther
(sem conductor water) 5: support (polishing head) 10

. L d T .
PR S0 e Boi 2k g e o e et o 47

I B LS00 | S LY 1, A S
oot eTAGE B AL el SR | By o
chaliarlyeerxt(esnuc?ehr Bt Ctl'}'?ehigerli acyiesrgérsion liquid, and curing
the mixture to form the polyurethane foam,

the isocyanate-terminated prepolymers are an
isocyanate-terminated prepolymer (A) including an
isocyanate monomer, a high molecular weight polyol (a), and
a low molecular weight polyol and an isocyanate-terminated
prepolymer (B) including a polymerized diisocyanate and a
high molecular weight polyol (b).
[0025]

The invention is also related to a method for
manufacturing a semiconductor device, including the step of

polishing a surface of a semiconductor wafer using the

polishing pad.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

Fig. 1 is a schematic diagram showing a typical
polishing apparatus for use in CMP polishing; and

Fig. 2 is a schematic diagram showing 25 points on a
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[0029] 20 Polyurethane is a preferred material for
formng the polishing |ayer, because pol yurethane is
excellent in abrasion resistance and pol ynersoagddrr (SG)
desi red physical properties can be easily obtained by
varying the raw material conposition. 25 [0030] 14

F- P0O8280TR(SG In the first aspect of the invention,

t he pol yurethane resin includes a cured product of a

waf&?‘%t 00; cRf o £ aPh i SRCYREaE £11h SFHH d1aidsk D SRRt ySFed A)
I ncluding an isocyanate nononer, a high nol ecul ar

wei ght polyol (a), and 5 a IOM/nDIecuIar wei ght
pol yol ; a polynerized diisocyanate; and a chain

DE§&(§f§‘ffc5N él?ofg’éﬂ‘EIL\ ¢he %ﬁ%’ﬁ@ aspect of the

nven ure ane resin includes a cured
0 z uct of a reactlon 10 of: an isocyanate-term nated
[ éﬁ onner (A) including an isocyanate nononer, a high

nDIecuIar y a Iom1nDIecuIar

wei ght Rt r&fi &i&f’?&\%@ ¥iftled prepol yner

(B) |nclud|ng a pol yneri zed dllsocyanate and a high
mol eculRGL IR gH Y&t (b): and a chain extender. 15

[0032] As the isocyanate nmononer, a conpound known in

t he 3¥ iR ki Sringh|3ARTEE he 1A be used wi t hout

particular limtation. The isocyanate nonomer

i ncldrdeddalr texdrpirolidhesmts e RIS EARIEERTch as

2,4-tol uene diisocyanat e,
5: support (polishing head)

6 and 7: rotary shaft

BEST MODE FOR CARRYING OUT THE INVENTION

[0028]

The polishing pad of the invention includes a
polishing layer including a polyurethane foam having fine
cells. The polishing pad of the invention may be only the
polishing layer or a laminated body of the polishing layer

and any other layer (such as a cushion layer).

[0029]

Polyurethane is a preferred material for forming the
polishing layer, because polyurethane is excellent in
abrasion resistance and polymers with desired physical
properties can be easily obtained by varying the raw
material composition.

[0030]
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20 2,6-toluene diisocyanate, 2,2'-diphenyl nethane

di i socyanate, 2,4'-diphenyl nethane diisocyanate,

4, 4' - di phenyl nethane diisocyanate, 1,5-napbbHghgoer (sc)
di i socyanate, p-phenyl ene diisocyanate, m phenyl ene

di i socyanate, p- xylylene diisocyanate and m xyl yl ene

di i socyanate, 25 aliphatic diisocyanates such as

et hyl ene diisocyanate, 15 F-P08280TR(SG

2,2, #nt £hgethyk: hexaomt hyk enge dihsosyanal ecgad 1,6
hexanethylene di i socyanate, and cycloallphatlc

poginjffg‘&%éﬂét Féﬁi;HCFné?u%eél SYELPEEXBREMEL SQEYANAL Ect s on

I CyC ane di | socyanat e, |1 sophorone

of di éu% OE%S‘B%Sa?e a@erﬂ?ﬁQQé& fﬁfeﬁé%?@&i‘ a’gﬂ feind fx?ﬁ ngen

nor e
he above o%¥%nate nnn nmers uen

18%%%% anrg?%org%a Gy oRe y?ﬁe?ﬁan%laﬁl SBEY K (2l
ﬁrefer used | ﬂﬁ itlon i é A .
a’E e‘?’?ﬁgn% ¥Pzed? PP ¥t ’éh l%%‘?‘é¥§ni"be'
any of polynerlzed |socyanate derivatives produced by
an%mﬁh??%hno?x?ﬁ?%%ror more nol ecul es of diisocyanate,
or refers to a mxture of the isocyanate 15
[OQk] vatives. For exanple, the isocyanate derivative
may be of (1) trinethylﬁggropane adduct type, (2)
bi urt thpeseq¢P)d asprGaneF dtlee tipeenpiorhethe¢ke. In
particular, the isocyanurate type or the biuret type
poliwumetiane edesI00B4G1ud@ds | & ¢cheed nvepdion, of he reaction
pol yneri zed dii socyanate is
of: an isocyanate-terminated prepolymer (A) including an
isocyanate monomer, a high molecular weight polyol (a), and
a low molecular weight polyol; an isocyanate-terminated
prepolymer (B) including a polymerized diisocyanate and a
high molecular weight polyol (b); and a chain extender.
[0032]

As the isocyanate monomer, a compound known in the
field of polyurethane can be used without particular
limitation. The isocyanate monomer 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, 1,5-naphthalene diisocyanate,
p-phenylene diisocyanate, m-phenylene diisocyanate, p-

xylylene diisocyanate and m-xylylene diisocyanate,

aliphatic diisocyanates such as ethylene diisocyanate,
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preferably produced using aliphatic diisocyanate,
specifically 1, 6-hexanethyl ene diisocyanate. The

pol ynerized diisocyanate may al so be a nodi £igggsOFTR (SG)
such as a urethane-nodified, allophanate-nodified, or

bi uret 25 nodified polynerized diisocyanate. 16
F-208280TR(SG [0035] As the high nolecul ar wei ght
polyol (a) and (b), those usually used in the art of

2,thyg%?ﬁ@@ﬁgéfﬁgﬁgggFggﬁgpéi&ifgoc§¥§QPéS§n8hff§Df

I'hcl ude po s 5 represented
neBRE bRV LEEE, B EPEEhaER Sl xR BB XELEY Bty ene
a1 §5oBEaBerBR Bhonuces ol poryeararhe) SEbPosRRFRL, 47t -
a1 GV Ry PEREY1 0P LR oBRar L opaYFRatr - LoPYBar BBRat: pOFYBRELe
obt ai ned by reactin%aethylene carbonate wit

andongyRPERENE| €ohBPCEABSERe TRARR ITRY the FeRdIALARe oF as

reaction mxture with an organic _dicarboxylic acid;
a mhytpoeyesr bsAaPE POF§oLBeBEBPh ndNMNY it edPT% hange
reaction between pol yhydroxyl conpound and 15 aryl
iscayavabeenomhmess mayobeensedi spagygnatei Al€onbi nati on
of two or nore kinds. [0036] The nunber average
dioptkcheaylmetyaneofiit hechiagatenarecnraierabgnt upedysn
(a) is not particularly Iimted, 20 however, fromthe
conbempoionh.of nodul us characteristic of obtainable
pol yurethane resin it is preferably in the range

[0033]

As used herein, the term ‘polymerized diisocyanate’
refers to any of polymerized isocyanate derivatives
produced by addition of three or more molecules of
diisocyanate, or refers to a mixture of the isocyanate
derivatives. For example, the isocyanate derivative may be
of (1) trimethylolpropane adduct type, (2) biuret type, (3)
isocyanurate type, or the like. 1In particular, the
isocyanurate type or the biuret iype is preferred.

[0034]

In the invention, the polymerized diisocyanate is
preferably produced using aliphatic diisocyanate,
specifically 1,6-hexamethylene diisocyanate. The
polymerized diisocyanate may also be a modification such as
a urethane-modified, allophanate-modified, or biuret-

modified polymerized diisocyanate.
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of 500 to 5000, nore preferably in the range of 1000

to 2000. When the nunber average nol ecul ar weight is

| ess than 500, a pol yurethane resin obtai nedrP08280TR (SG)

t herefrom do not 25 have sufficient nodul us

characteristic, and is likely to be 17 F-P08280TR(SG

a brittle polyner. And thus, a polishing pad forned of

such pol yurethane resin is too hard, and result in
[ooxurrence of scratch on surface of an object to be

polished. Also it is undesired fromthe viewpoint of

i f ensd e iQfh R 1 S NG Pash fec sy ab| @d)i thd S(doy e
likely to occur. On the other hand, nunber average

thd B qel A pyRighh 1 .8%aeedi g éﬁgg%iﬁuf@@hir?é/o&ﬁb'k?e

because a polishing pad fornmed of” a pol yurethane

exe;ngfﬂ,ifirki%q ai @@%'mg)ifege rt%fe&%'aq $ dA%des %flog %e%&%%l @'ﬂ}gols

iciently satisfactory planarity.
nu r.age j e hi ecul ar
renp e A BEHR R Fe il et Snot i 4
particul arly, preferably from?200 to 1. 000, nor
po R EIRT Sy e Lo’ Bt R St tRe L oy
absarption rate and 15 the di nensi onal change of the
DO TR ST YRR ALY EE ST RAOH HROI T e DroLs
water. |f the nunber average nol ecular weight is_|ess
exefpdi ey Qvhe s Oh REREH T RS IRTKEETREE Pyt such
short that it may tend to be difficult to retain
as wpelatcapra et aveharo hiemld, o fPehecarierctrng apd alkylene
mol ecul ar 20 weight is nore than 1,000, the space
carpenaden Eodsassteks prlycarbeamatomplyals ttletajnet by
absorption may increase and that the di nmensiona
reacitamge eihorl eales argpthicora tod Wit e rpaiyvd sk taplcohol and the
reacting the resultant reaction mixture with an organic
dicarboxylic acid; and polycarbonate polyols obtained by
ester exchange reaction between polyhydroxyl compound and
aryl carbonate. These may be used singly or in combination
of two or more kinds.
[0036]

The number average molecular weight of the high
molecular weight polyol (a) is not particularly limited,
however, from the viewpoint of modulus characteristic of
obtainable polyurethane resin it is preferably in the range
of 500 to 5000, more preferably in the range of 1000 to
2000. When the number average molecular weight is less

than 500, a polyurethane resin obtained therefrom do not

have sufficient modulus characteristic, and is likely to be
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i ncrease. [0038] 25 Exanples of the | ow nol ecul ar

wei ght pol yol include 18 F-P08280TR(SG ethylene

gl ycol, 1,2-propylene glycol, 1, 3- propylenngﬁyQQé@TR (SG)
1, 2- but anedi ol , 1, 3- butanedlol 1, 4-butanediol, 2,3

but anedi ol , 1, 6- hexanedlol neopentyl gl ycol, 1 4-

cycl ohexanedi net hanol , 3-nethy|-1,5-pentanedio|,

di ethylene 5 glycol, triethylene glycol,

a ﬂ;F_wthPtLé(goh%géwy%ap%nzaer&ugﬂmg @Q&Iﬂw&w%f

cerin 6- hexanetriol pentaerythritol,
su£§tg8p§p9¥gﬂ%ﬁg0£ Qf§3g§ogg8tgxga'u%ﬁélpgsuléO{Qltol,

tetrakls(h drox ) X o% g+
OCEBrﬁ%Pﬁ§|8le%% g?%n1ne§M§£%Q§r8gt ano %$§29$
these ol s, may b sed one Qr i.n.an
poﬂ" ?aat 0 T R TTEE et 0 TR SRS e C?ift Life
al so be used aw, materi a
t1Ra00g aRAL oL bhi FAE A7 a0l RERLL0B) £F T obLkr DY 48
[0039] A | ow nol ecul ar  wei ght pol yam ne such as
ocetRy| @redihgriatden &%ﬂdenéa_}ng?ﬁrneaverage molecular weight
di phenyl net hanedi ami ne, or diethylenetriam ne may
exoteding 5QRQ B8 mO¥ aferVekaPlal befaise @ polishing pad
i socyanate-term nated prepolyner {A) and(B) 20
foxad oof t anpd yyuret awe hoeabh nebsachalabe therefrom is too
nonoet hanol am ne, 2-(2-am noet hyl am no) et hanol , or
soﬂ@nb@r@pambmammﬁéiumgnmlgosabésﬁeeﬂocpnpb@maehtYy.
These materials nmay be used al one or one or nore of
[ddmEre may be used conconitantly.

The number average molecular weight of the high
molecular weight polyol (b) is, although not limited
particularly, preferably from 200 to 1,000, more preferably
from 250 to 650, in view of the water absorption rate and
the dimensional change of the resulting polyurethane resin
upon absorption of water. If the number average molecular
weight is less than 200, the space between crosslinks may
be so short that it may tend to be difficult to retain
water. On the other hand, if the number average molecular
weight is more than 1,000, the space between crosslinks may

be so long that the water absorption may increase and that

the dimensional change upon absorption of water may tend to

increase.

[0038]

Examples of the low molecular weight polyol include
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[0040] 25 In the first aspect of the invention, the
anount of 19 F-P08280TR(SG) the | ow nol ecul ar wei ght
pol yol, the | ow nol ecul ar wei ght pol yam neF-B082RGTR (SG)
like is, although not Iimted particularly, preferably
from20 to 70% by nole, based on the anount of ful
active hydrogen group-containing 5 conpounds used as
raw materials for the isocyanate- term nated

et Ry EERE YGRYCOR) , Lydibeopyleny beyappy opf Bapebpylene glycol,
det erm ned depending on the desired properties of the

1, pobiishhagipag {petbebingdiayger), {cobeape@ioted2, B041]
10 In the second aspect of the invention, the anount

buEﬁne&D@l'Oﬂ’Gnﬁgﬁéﬁ@§1M@|gﬁéoﬁéhﬁ?i ?Iﬁ@oipmaﬂ@Lecular
ou

wei ght  pol yam ne, or the like is, gh not

cyéi é§ &4 dﬁéﬁﬂé 1y, 39ﬁ§£§§§biYSi%@ﬁ%&@e&90259@9¥thylene
ase

e amount of a active hydrogen
s EETLEH Lo BPGEETTONTASLIANS Shakot ok e,
trlaa%we SHPERR .esé%sfc?ﬁir?rg%f”?zi d*ﬁég’f%g%@ b%?réﬂ.eng
SRR B
ol oS, Flapocyalat e pod Lhe Loy ologtl ar
manner that the NCO index falls within the range of 3

tetizplsls (hypxopyeeehabl Yol PR R RPEr r&iRERBROSaRENG, N-

methyldiethanolamine, and triethanolamine. One or more of

these polyols may be used alone or in any combination. In
addition, the low molecular weight polyol may also be used
as a raw material for the isocyanate-terminated prepolymer
(B) if necessary.

[0039]

A low molecular weight polyamine such as
ethylenediamine, tolylenediamine, diphenylmethanediamine,
or diethylenetriamine may also be used as a raw material
for the isocyanate-terminated prepolymer {(A) and(B)
concomitantly. An alcoholamine such as monoethanolamine,
2-(2-aminoethylamino)ethanol, or monopropanolamine may also
be used concomitantly. These materials may be used alone
or one or more of these may be used concomitantly.

[0040]

In the first aspect of the invention, the amount of
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25 [0043] 20 F-P08280TR(SG) In a case where a

pol yur et hane foamis produced by neans of a prepol yner
met hod, a chain extender is used in curing-afogg0TR (SG)
prepolyner. A chain extender is an organic conmpound
having at |east two active hydrogen groups and 5
exanpl es of the active hydrogen group include: a
hydroxyl group, a prinary or secondary am no group, a

thd N 181 Ske i3 ¢ | jdlketh@'l%ﬁneh%l@@mﬁre&e@fght
I NCl U

t he chai n extender pol yam nes such as

polél/agn é{ggt hyd %b' %.(k% 1Csh| %r %ddhn%(tw%l’ted

hIoro p- eny ene an1ne

par% > '%lgyt ﬁzl}%)bf'e%%i g ulene gc% lr?'é‘)@e}gy :Lgaoie, based on
the; afsdofﬂ‘r}? R ot r?é:"%“’% 31‘%’&*1:0%%% ey et%gﬁnﬁnfene 2
conByER PR A e L BGeAzoae e

4, 4" -di am no- 3 3' 5, 5'-te | di phenyl net han
ter41141ated prepolymer (A), w q.e I}){: ma@/ %ey approprlately

di ami no- 3, 3' -di i sopropyl -5 di net hyl di phenyl net hane,
detg mingich fepengling Hr5t eetdf%ﬁlsr&& SRPPELHET 1Hettihe,
1,2- bis(2-am nophenylthi o) et hane,
pol4shlng BEh dpe1ld'shdingt yayer) to be produced.
5. 5" -di net hyl di phenyl net hane, N, N -di-sec-butyl -4, 4
[002Q ]di am nophenyl net hane, 3,3'-diethyl-4,4"-
di am nodi phenyl net hane, m xyl yl enedi am ne,
N, NInditheesecbutly bspepitemyfl emediiavenéion, the amount of
m phenyl enedi am ne and p- xylyl enedi am ne;
thel QwwrRlcaewuearWeicdhih th@olglolgorgpendrtw, rerickcuElar weight

| ow- nol ecul ar - wei ght pol yam ne conponent. The chain 25
pol?ﬁtfrﬁ%‘ée;r ordese i1hed above 1mmoue weed ldintiiesd al one or
particularly, preferably from 10 to 25% by mole, based on
the amount of all thelactive hydrogen group-containing
compounds used as raw materials for the isocyanate-
terminated prepolymer (A), while it may be appropriately
determined depending on the desired properties of the
polishing pad (polishing layer) to be produced.

[0042]

When the isocyanate-terminated prepolymer (B) is
prepared, the polymerized diisocyanate and the high
molecular weight polyol (b) are preferably mixed in such a
manner that the NCO index falls within the range of 3 to 5,

more preferably within the range of 3 to 4.

[0043]
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21 F-P08280TR(SG m xture of two kinds or nore.

[0044] In the first aspect of the invention, the

m xing ratio of the isocyanate-term nated PprRdSIRR (SG)

(A), the 5 polynerized diisocyanate, and the chain

extender may be varied depending on the nol ecul ar

wei ght of each material and the desired physica

properties or the |like of the polishing pad. The

anoulitt eofcasddinticore of pdle et fedm dis sopdursde bys

preferably from5 to 40 parts by weight, 10 nore
megiifefl ablprdpadmmidy tneet2bdiard scHayi nves:gtenddrasied wredl G

parts by wei ght of the isocyanate-termn nated
cuﬁr?)ﬁﬂ@rpﬂdﬁolyrﬁﬁl h@r chafinoesieentie rolilsaian pakiasticng

having desired polishing properties, the nunber

oUrfkP VBN E A OUSst Ntwd PR 1SRC YRS SO NPERESE arid
co]'.tgi;eferably #fon10 80 to 1.20, 15 nore preferably from

exa 9e§ O -th RRS e HyHRRferPfgRRld \&%clhy&tiogeemﬁm@a

y roxyl groups and/ or am no groups |n the chain

groq{? ?tjhe |jange | nsuc%%f C: ent c COU| loéClC rrOSu
hat f
o O L AR B e

in‘ﬁﬁéiqsmf’g’ﬂt roperstnleseursﬁ}& %15004 at |nbetg¥y%1 ond aspect of

chlloir%%gﬂgir%i@ﬁﬁ 3:?@%@@531' Fege ”é’lr;l‘oe’ief%laéﬁaﬂ% 25

ext ender be varied depending on the nnlecular
4,$M§qﬁghy%en is(2,3-dichloroaniline), 3,

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, polytetramethylene oxide-di-p-aminobenzoate,
4,4" -diamino-3,3’,5,5’ ~tetraethyldiphenylmethane, 4,4'-
diamino-3, 3’ ~-diisopropyl-5.5’-dimethyldiphenylmethane,
4,4’—diémino—3,3’,5,5’—tetraisopropyldiphenylmethane, 1,2-
bis (2-aminophenylthio)ethane, 4,4’'-diamino-3,3’-diethyl-
5.5’ -dimethyldiphenylmethane, N,N’-di-sec-butyl-4,4’'-
diaminophenylmethane, 3,3’-diethyl-4,4'-
diaminodiphenylmethane, m-xylylenediamine, N,N’-di-sec-
butyl-p-phenylenediamine, m-phenylenediamine and p-
xylylenediamine; low-moleculer-weight polyol component; and
a low-molecular-weight polyamine component. The chain

extenders described above may be used either alone or in
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F- PO8280TR(SG) each material and the desired physica
properties of the polishing pad. The anmount of

addition of the isocyanate- term nated prepolsreErsdm® (SG)
is preferably fromb5 to 60 parts by weight, nore
preferably from10 to 40 parts by weight, 5 based on

100 parts by weight of the isocyanate-term nated

prepol yner (A). Further, in order to obtain a

miPehi&hbnotwhadihayi 88 weséred polishing properties,
t he nunber of isocyanate groups in the prepolyners is
[0P58 erably from0.8 to 1.2, nore preferably from0.99
to 1.15 per the nunber of 10 active hydrogen groups

(hydf ox¥le %%’fg 2] Of e GRURS)or N dHe ehaidy

ext ender . nmber of isocyanate groups is
Py BEALS 13000 L BSULLARLANS Uiy A APty S0
polBieeirey o oreriraete (BH G AR aRn R ks
vaflt i ol Tonm At e e o i1 S el
e 58 B OB SPLLET Lo A SO0 B0, W ELRLP e

sol ution techni que. [0047] Accqording to the inventi.on,
polhehing yRadt hdhe PHTHN tdd d6didr ors Oﬁertﬁ”k?r YRS G s

prepol ymer process. 25 Pol yurethane resin produced by
diysepmnate ¥ cesteraly T R Ao b MRS by weight,
more preferably from 10 to 20 parts by weight, based on 100
parts by weight of the isocyanate-terminated prepolymer (A).
Further, in order to obtain polishing pad having desired
polishing properties, the number of isocyanate groups in
the isocyanate components is preferably from 0.80 to 1.20,
more preferably from 0.99 to 1.15 per the number of active
hydrogen groups (hydroxyl groups and/or amino groups) in
the chain extender. If the number of isocyanate groups is
outside the range, insufficient curing could occur so that
the required specific gravity or hardness could not be
achieved, which tends to decrease the polishing properties.
[0045]

In the second aspect of the invention, the mixing

ratio of the isocyanate-terminated prepolymer (A), the

isocyanate-terminated prepolymer (B), and the chain

extender may be varied depending on the molecular weight of
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preferably excellent physical properties. [0048] Note
that an isocyanate-term nated prepolynmer (A and (B)
with a nol ecul ar weight of the order in theJtmEpsoR &EG)
from800 to 5000 is preferable because of excellency

in workability and physical properties. [0049] In the
first aspect of the invention, the polyurethane foam

is produced by mixing a first conponent 10 contai ni ng

cadGnd SOCyAN a8 HEf &N did 1Bk Pl YeET friipetd dhef the
pol yneri zed diisocyanate with a second conponent

QY A t R, CRASINEX LeNdRI 1#NGrC W Reet A8 oBhShEEe~
po%%%ﬁﬁﬂdun the 'second ggpect ofltheninventfon,ot e 15

e RE AT & *Ex%é%%t + S(® oduGed Y B 1 N 4 Y 60 parts

conponent I ning the i'socyanate-term nat ed

repal.yners | o) | I
by g"berﬁpgg}er/ﬁ %OE%Q%%Q%}&S& e#d%? foaﬁl'edfg c{]érjiing tﬁ:e}%?rivg(etlﬁheg'
0051 The | yur et hane m na d J
badah il 190 Rt e BT eoh e Mo ek
f oam n thod,. a.chem,cal fopam.n t hod, or .the.
PABUITG| |3 anfUGtEHe HeCRERS ey BEadled Poishing
conbi nation, a nechanical foam ng , neth d\Mté;the:?id
pachthay ifghi i Ered IRLbHE I RARREK t e tg’secﬂ'u er o
copol ymer of pol yal kyl sil oxane and pol yether is

24
1seyRIBHBOTR(SES Parthic Rransl pieteriePrerefahhedrom 0.8

exanpl es of such a :
to 1.2, more preferably from 0.99 to 1.15 per the number of

active hydrogen groups (hydroxyl groups and/or amino
groups) in the chain exténder. If the number of isocyanate
groups is outside the range, insufficient curing could
occur so that the required specific gravity or hardness
could not be achieved, which tends to decrease the
polishing properties.

[0046]

The polyurethane foam is preferably produced by
melting method in view of cost, working environment and so
on, while it may be produced by application of any known
urethane foaming techniques such as melting method and
solution technique.

[0047]
| According to the invention, the polyurethane foam
production is performed using a prepolymer process.

Polyurethane resin produced by prepolymer process has a
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noni oni ¢ silicone surfactant include SH 192 and L-5340
(manuf actured by Dow Corning Toray Silicone Co., Ltd).
[0052] 5 Various additives may be m xed; suchp@RS0TR (SG)
stabilizer including an antioxidant, a lubricant, a
pigment, a filler, an antistatic agent and others.

[ 0053] Description will be given of an exanple of a
method 10 of producing a pol yurethane foam of a fine

pré&félaby eexé@ﬂ§éh£“;%lh§‘§1@apoét Shepgidad (a polishing
Iayer) el ow. A hod of manufacturing such a

[Og yurethane foam has the followi ng steps: 1) Foam ng
tep of Preparing Cell Dispersion Liquid 15 In the

firsi,asngsis o, t{]seoz%%%é QL rd 8 S ER rd 18 and

adding a nonionic silicone surfactant to the

Bbrn€§$e%%mg %é? g{ng?% pl pcygnal eql rl%r¥ﬁéx%an%5 of

and ol'yneri zed |socyana

£r B ghe SHOY S JormERt Ot ATTRERne b rReel et

stirr the mxture jn the presence of a
WO?%#P+%%€Y|%% g%gyf%F? r?ﬁ???ﬁ#ﬁesdlsper5|on liquidin

whi ch the non-reactive gas is dispersed in the form
[0Q49Fine cells. In the second aspect of the invention,

the step 25 includes addi ng a nonionic S|I|cone

sur faettde forsheadpect oRFIe 2oBoanTRISG) the onponent

contai ning the isocyanate-term nated prepolyners (A)
pofemer(tB)al'S@ foam ineppodycsdthared Xbadn errfa:ibrﬁ@nppnent

contalnlng the isocyanate-terminated prepolymer (A) and the
polymerized diisocyanate with a second component containing
the chain extender and curing the mixture.

[0050]

In the second aspect of the invention, the
polyurethane foam is produced by mixing a first component
containing the isocyanate-terminated prepolymers (A) and
(B) with a second component containing the chain extender
and curing the mixture.

[0051]

The polyurethane foam may be produced by a method in
which hollow beads are added, a mechanical foaming method,
a chemical foaming method, or the like. While any of the
methods may be used in combination, a mechanical foaming
method with the aid of a nonionic silicone surfactant made

of a copblymer of polyalkylsiloxane and polyether is
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to 10% by wei ght of the nonionic silicone surfactant

and stirring the mxture in the presence of a
non-reactive gas 5 to forma cell dispersi dh-BO8RBQAIR (BG)
whi ch the non-reactive gas is dispersed in the form

of fine cells. In a case where the prepolyner is

solid at an ordinary tenperature, the prepolyner is
preheated to a proper tenperature and wused in a

paymildiem sl ptere fdr 2d .CuPired eAgent eEhgilesExttesdeh) a
M xi ng Step The second conponent containing a chain

norfXdreislesi 1 Scorddad fadtmarithei ol hdeli Sper®i aind s 340
which is agitated to thereby obtain a foam ng

(mdrRAddQirdd WY how)clAastiarsdtap b fdnd @di nd.td) .
reaction liquid is cast into a nold. 4) Curing Step
[OOEEﬁ foam ng reaction |iquid having been cast into the
nol'd is heated and reaction-cured. [0054] 20 The

NON~yLAGHY &A% U0 A0 JOE AL INRICEAd § Istabiizer

preferably not conmbustible, and 1s specifically

in csllld%c{]lq'g nahne | a%yi%%a:ia% tC,a rgo %rlé%df’&% rgce, qa Spgi acﬁn%rﬁcg 're e% fajtsi ller,

um an argon, a m'xed
and the air dried to,r ve water is nost preferable
an iaﬁlq?ess feh oafgeégcsta.ndzé’et[q%o%%] 26 F-POB280TR(SG) As a
[oogtirrer for dispersing the nonionic silicone

GWfactant-containing first conponent to formfine

cells wth the ngon-reactive gas, known stirrers can
be BeSFription will be given of an example of a method

of producing a polyufethane foam of a fine cell type
constituting a polishing pad (a polishing layer) below. A
method of manufacturing such a polyurethane foam has the
following steps:
1) Foaming Step of Preparing Cell Dispersion Liquid

In the first aspect of the invention, the step
includes adding a nonionic silicone surfactant to the first
component containing the isocyanate-terminated prepolymer
(A) and the polymerized diisocyanate so that the
polyurethane foam will contain 0.05 to 10% by weight of the
nonionic silicone surfactant and stirring the mixture in
the presence of a non-reactive gas to form a cell
dispersion liquid in which the non-reactive gas is
dispersed in the form of fine cells.

In the second aspect of the invention, the step

includes adding a nonionic silicone surfactant to the first
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wi t hout particular limtation, and exanpl es thereof

i nclude 5 a honogeni zer, a dissolver, a tw n-screw

pl anetary m xer etc. The shape of a stirringpbgageTrisc)
the stirrer is not particularly limted either, but a
whi pper-type stirring blade is preferably used to
formfine cells. [0056] 10 In a preferable node,
different stirrers are used in stirring for formng a

coﬁ?bheﬁtsﬁgﬁﬁhﬂﬂthQﬂhg iBotPenastitetminsten pnepbhymers
irring for mxing an added chain extender in the

(A?1éhag (8 €Bo E§§99€BéV$beu£BtH§hélﬁ@éﬁrw1l§ttéﬁtﬁﬂnl0 05
he m xing step may not be stirring for form ng 15

toCEbLSb pglghﬁtbfrsﬁ ”HBnQSH?EaEhTchﬁé9§u§§£&§ah§ and
pre erd sed. Such a stirrer Is preferably a

stE %aEXe Hl%gﬁr T?ﬁeéﬁge SLEEREE 8§y%b§oﬂs§gab91§gegas

ng step ng step, stirring
nd tions as revol

e h t |
t
tob?ﬁﬁ@ grge&ieéé?%%FSlo rgg Pa?édwgécheggésgéﬁ Plactive
OOS?&PIn the .nethod o roduci.ng the. pol ethane
ga£05ﬁ1 'Fﬁerﬁ?ﬂelEerg EﬂgﬂtPﬁ féﬂa %? uri’ng of°the
foam obtai ned. after casiba and rea tln? Ee forn¥ g
whegacERBNPFRRAF PR 45 28°bPdatinfl CFASRAF ¥ pEPEPERAFBSE”
f|UIdIt¥ are effective in 27 F-P08280TR(SG
the npreRPAENeRel phpEreaptpdoper 8 BEOBET t RePBaATUERd2EFe
extremely preferable. The form ng reaction |iquid may
usge igastmphtanngtdtand i medi ately post-cured in a
heating oven, and even under such conditions, heat is
2) notringedgatel yChain Extender) Mixing Step

The second component containing a chain extender is
added into the cell dispersion liquid, which is agitated to
thereby obtain a foaming reaction liquid.

3) Casting Step

The forming reaction liquid is cast into a mold.
4) Curing Step

The foaming reaction liquid having been cast into the
mold is heated and reaction-cured.
[0054]

The non-reactive gas used for forming fine cells is
preferably not combustible, and is specifically nitrogen,
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.

[0055]
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5 conducted to the reactive conponents, and thus the

di aneters of cells are not increased. The curing
reaction is conducted preferably at nor malF4m0s280TRS(SG)
to stabilize the shape of cells. [0058] 10 In the
production of the pol yurethane foam a known catal yst
pronoti ng pol yurethane reaction, such as tertiary

am ne-based catal ysts, nay be used. The type and

amwy Ofst itdie 1A Whits praaaith preedefogriinied dilicone
consideration of flow tine in casting in a

surd¥RASIA ARG MLy of 1e8t tdendBnemg tol e pe i dda]1s

Production of the pol yurethane foam may be in a batch

witff%ﬁ%?éﬂan%e&%ﬁ%ac%ec%&o,nqmom i ghad in Batynduced

vessel and m xed or in a continuous production

wit?r/oz}tercga%:(%i\@uﬂra %%mw,egn@%ﬁﬂ% raactdye 9asiude

ontinuousl y “Stupplied t and stirred in, a

o P AP A0 (1 GG LT feaetion

erre O produce no

00 5 A facturi, t hod of Li.shing .
ety 108 SB3PE. POaIBOTACSY BarPa: AT Riyer ain ‘oneot
paicl oD LR B AR SO e AR S s

(0] 1
put into a reaction vesseP thereafter. a chain
blaget did@refenabled Usad theE Prepoimeiclite nixture is

5 agitated, thereafter the mxture is cast into a nold
[0OGiclh a

In a preferable mode, different stirrers are used in
stirring for forming a cell dispersion liquid in the
stirring step and in stirring for mixing an added chain
extender in the mixing step, respectively. In particular,
stirring in the mixing step may not be stirring for forming
cells, and a stirrer not generating large cells is
preferably used. Such a stirrer is preferably a planetary
mixer. The same stirrer may be used in the stirring step
and the mixing step, and stirring conditions such as
revolution rate of the stirring blade are preferably
regulated as necessary.

[0057]

In the method of producing the polyurethane foam with
fine cells, heating and post-curing of the foam obtained
after casting and reacting the forming reaction liquid in a

mold until the dispersion lost fluidity are effective in
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predeterm ned size to thereby prepare a block and the
block is sliced wwth a slicer |like a planer or a band
saw, and in another of which in the step af-mAStdgIR (SG)
into the nold, a thin sheet nmay be directly produced.
Besides, a still 10 another way may be adopted in

which a resin of raw material is nelted, the nelt is
extruded through a T die to thereby nold a

i ttﬁ?é' Ry ] rﬁé d b d N shaper i 2 Sheaire
1m¢¥ﬁﬁ%§§ e gﬁ&@%@e C %ﬁ%ﬁ%ter of the polyurethane
foamjs 15 ablqy fr. t Q40 +RWn MBS idg b
exrplfeer?%ir kffr;e#e?%aeré]g ] tc')I%beO f%gkrn&%heeéol yur ef hgﬁé foam
ref er abl ho a_di nensi| -hange, of 9 :
cagpgk? ?Td?%l%r V%rle{meyg%é%f}ggé%%gl ess,dol gangrl{é{:%lng oveny
absor bs ter. The di nensional. change he d
anghLY¢R %os‘b‘él%c?‘?rb(gﬁtjr?flﬁheh%%ct]i on' @ lamrrr%ﬁ%gge
The pol yur et hane foam al so pref er abl ‘iq§¥5 wat er
conBsEi A | oh 1 & AT DI CRTI T o THLTaTabI 501 4. 5%
or nore. In addition, the water absorption,rate%g@%.
didreet eiasel ctp by (3 MR hotn e’ bed THF OVE 10t ion
"Exanpl es.” [0062] 25 A hardness of a pol yurethane,
is fosmdicten afrefdnabln aRNINRBIVARFSEGS heStaltel 47
from45 to 65 degrees, nore preferably in the range
theofsiapen &b ¢l lgb. degrees as nmeasured with an Asker D
hardness neter. [0063] 5 A polishing pad (polishing
[odsyer) of the inventionis provided with a depression
and a protrusion structure for
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.

[0059]

Production of the polyurethane foam may be in a batch
system where each component is weighed out, introduced into
a vessel and mixed or in a continuous production system
where each component and a non-reactive gas are
continuously supplied to, and stirred in, a stirring
apparatus and the resulting forming reaction liquid is
transferred to produce molded articles.

[0060]

A manufacturing method of a polishing pad may be
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hol di ng and renewing a slurry. Though in a case where
the polishing layer is forned wwth a fine foam many
openings are on a polishing surface thered-REEZADTR (SG)
works so as to 10 hold the slurry, a depression and
protrusion structure are preferably provided on the
surface of the polishing side thereof in order to
achi eve nore of holdability and renewal of the slurry
pexforimedriderwd s priavemnie iofdwitian ofprephiucter evhriarh is a
breakage of a wafer or decrease in polishing 15
ravefrfd d gy . £ Adte wihibge ofpdihestdieny essd ot gl iEhitngisirer)
structure is not particularly limted insofar as
is $lddd i SPut bentetal netbwinsh renawed, ek ex@igy 8 chain
include latticed grooves, concentric circle-shaped
extHRBLSHs i aughr Aad ecsflle direugh-1id asix oty ganal

prism cylinder, spiral 20 grooves, eccentric grooves,

agijﬁadéeQi, gcrlfé%?’e%sf%@f‘dtk?e k] ati o ol tHese ImeMESyith a

e groove pitc groove w dth, groove thickness etc.

pre?éetecé}%irfé té.ol al%vytﬂé.fgﬂf%e?sagbez% @I@c]@ra%ﬁud;#éa%}’ock

ermned t or m gr oove pression an

. _pratrusian.structure ar.e generally those .25 having .
18 rgé@Lﬁeéf "y bautsi%%ergr olgcveg apiﬂl%n,é/rgroorgvae k\’/\%né{1 ﬁs,aw'sda nd in

F- PO8280TR(.SG) . grqove depth etc. .can also he changed
anBHedadit CBRER i 1O GiF S ek SRS AP PR

of slurry desirable. [0064] The nmethod of fornin% t he
thigeshessi SRYaRE FHoisUsioPr s UGSdrct BE§108Snoe SELLL

particularly imted, and for exanple, formation by |
anobeamayamasutas macRted 41 whighe i Lesinhiqfe rayf material

predeterm ned size, formation by casting and curing
is melted, the melt is extruded through a T die to thereby

mold a polyurethane foam directly in the shape of a sheet.
[0061]

The average cell diameter of the polyurethane foam is
preferably from 20 to 70 um, more preferably from 30 to 60
pm. The polyurethane foam preferably shows a dimensional
change of 0.8% or less, more preferably of 0.5% or less,
when it absorbs water. The dimensional change may be
measured by the method described in the section "Examples."
The polyurethane foam also preferably shows a water
absorption rate of 4% or more, more preferably of 4.5% or
more. In addition, the water absorption rate may be
measured by the method described in the section "Examples."

[0062]

A hardness of a polyurethane foam is preferably in
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resin in a nold having a specific surface shape,
formation by pressing resin with a pressing plate
havi ng a specific 10 surface shape, formatippdgr80TR (SG)
phot ol i t hography, formation by a printing neans, and
formation by a laser light using a CO2 gas |aser or

the like. [0065] No specific [imtation is placed on a
thi ckness of a 15 polishing layer, but a thickness

thd *&%ﬁ‘gﬁé o5 AhaNt49. 8 165 MedFBedS elicFalddeflermBiey 21b the
mm e

met hod of preparing the polishing |ayer of

rar%%es?f hi ckness ¢HcEtidesyfedBtdPdhaiaidd wachlfockadier D

ine-cell foamis cut in predeterm ned thickness

l ] in a bandsaw systemor a planing 20
haé%%é%é;&iﬁﬁ%ihod that involves casting resin into a

O@%#f having a cavity of predeterm ned thickness and
[ ng the resin, a method of using coating

tec?gi es .and sheet qun t.echniques, . J(ﬁg%g .
25 éﬂﬁeaﬂlé}g dfe h%pcfrﬁlisc ln‘%ssla e]{)heO%oq}%ﬁllI}lge ayer o

31 F- PO8280TR( %%E i s, preferabl %?O mor_less. We
ProReatartiat DIITHESSTHIE I & I T GHEOT HE G0 i L0

| arge undul ation is caused to %ﬁf rate portion h
holi¥Heradfl TN EoMt Act H g%t atd W h 1Tl SBSectiere the

pol i shing, thus adversely influencing 5 polishing .
polcheiring erdvey cks formed vl the Sl efoyR, Ry openings

t hi ckness of the polishing layer, the surface of the
argain shipmlisyieng | sunfacs cdheprarf Aihich mamks nseiaf to

stage of polishing by a dresser having abrasive
holyt ails sifurdiwnomddepression and protrusion structure are
preferably provided on the surface of the polishing side
thereof in order to achieve more of holdability and renewal
of the slurry or in order to prevent induction of dechuck
error, breakage of a wafer or decrease in polishing
efficiency. The shape of the depression and protrusion
structure is not particularly limited insofar as slurry can
be retained and renewed, and examples include 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,
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deposited or fused thereon, but the polishing | ayer
outside 10 of the range described above requires a

| onger dressing tinme to reduce the effici ar®08B0TR (SG)
production. [0067] As a nethod of suppressing the
scatter of thickness, there is also a nethod of

buffing the surface of the 15 polishing |ayer having a
predeterm ned thickness. Buffing is conducted

grdyel edailly stepwase dlsdisingpoldahiaty eudeicertain
different in grain size. [0068] A polishing pad of the

reql@'f?rﬁd Qb R Yr 5 iRe and) dedtdwiadl & Ofslaifel idddingble.
ayer and a cushi on sheet adhered to each other.

[Od 69] The cushi on sheet (cushion |ayer) conpensates
for characteristics of the polishing |layer. The

cus I+ 1 i Busi
plaﬁg%?F%ﬁan unlgkﬁﬁﬁﬁ' tg%ﬁéf éﬁ%g%+§§¥¥§¥3é3§2ﬂ$i;3§

strtuctfu[ 4d adeqfd pearact tl"lgze 1 Mg P rddyy edRiSS

ft ness of & pattern glon upon pol i'shing a

fo ob: ect g{ p0|l g{ﬁr:c%hawtn& un| eﬁ&es Cg‘f;‘ge% ?:ﬁte
o BRI YOl L L 0K
L S S e Bl

| ayer used in the polishing pad of the pr esent
by pmesfiingh 1e8igy efidhaf PREFIId tHate fwving 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.

[0065]

No specific limitation is placed on a thickness of a
polishing layer, but a thickness thereof is about 0.8 to 4
mm, preferably 1.5 to 2.5 mm. The method of preparihg the
polishing layer of this thickness includes a method wherein
a block of the fine-cell foam is cut in predetermined
thickness by a slicer in a bandsaw system or a planing
system, a method that involves casting resin into a mold
having a cavity of predetermined thickness and curing the
resin, a method of using coating techniques and sheet
molding techniques, etc.

[0066]

The scatter of the thickness of the polishing layer
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10 polishing layer. [0070] The material form ng the
cushion layer is not particularly limted, and

exanpl es of such material include a nonwoverpfsg¥0TR (SG)
such as a pol yester nonwoven fabric, a 15 nylon
nonwoven fabric or an acrylic nonwoven fabric, a
nonwoven fabric inpregnated with resin such as a

pol yester nonwoven fabric inpregnated with

is P;?ié(f'éf%ﬁggflo@ﬂh?{ B 14651 Nyhe@amesdChR-as tRel yyr ehbane

f'oam an yet hyl ene foam rubber resin such as

b | | un on i au
th]p?l':}tél?gésnfsrkli@ L Ak 4 mﬁ?ﬁ'h/{sl% cﬁghaaﬂ% s caused

tosensitive resin. _ or adhering the
o Qe PRl A e T b e e 1 vich
an SAFHAERSE Bt inenhd hempl IaNIB ey clngnibatige
B T e
endgRRBOT AHhT PO LI Yt S BRI (0 e a

sheet. A conposition of an adhesive layer is, for
polebainin @, byfa adremdry -y Alteas Ve arpnt i diprend
adhesive or the like. An acrylic-based adhesive is 10
degusitedbte Desedsthafedrsdwi the@rbithbig M vgr i YHsside
oftéLe range described above requires a longer dressing
time to reduce the efficiency of production.
[0067]

As a method of suppressing the scatter of thickness,
there is also a method of buffing the surface of the
polishing layer having a predetermined thickness. Buffing
is conducted preferably stebwise by using polishing sheets
different in grain size.

[0068]

A polishing pad of the invention may also be a

laminate of a polishing layer and a cushion sheet adhered
to each other.

[0069]

The cushion sheet (cushion layer) compensates for
characteristics of the polishing layer. The cushion layer

is required for satisfying both planarity and uniformity
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whi ch consideration is given. Since a polishing | ayer
and a cushion sheet is sonetines different in
conmposition from each other, different conpeB082BNER (SG)
are adopted in respective adhesive |ayers of double
sided tape to thereby 15 also enabl e adhesive forces
of the respective adhesive |ayers to be adjusted to
proper values. [0073] A polishing pad of the invention

whialy beepiovadedadedhf netlotibbeskipletnt@pe. orPltdmarity
surface of the pad adhered to a 20 platen. As the

refloudl eosfigthéapeof aat ppetotn areghomnusonsps LLtsh dig Cam
be used in which adhesive | ayers are, as described

ob PEEY Eo f PHOV sletih @ Nh 0L g SBi hacese vénie S81bgéfiét £ted Aspon
the substrate, for exanple, a nonwoven fabric or a

pattéfh férﬂ§€ﬂonFwﬁﬁgr@@ifoﬂﬁfﬂ¥l§e§efs|ﬂbaﬁhé uniformity
substrate since 25 separation Tfromthe platen is

of n@ﬁgsv?ﬁél’e abt e&ntcg'@j yse of ?olf’é]hanOS%Bloaﬁrgi@

pol 1 shi ng pad. a conposition of an adhesive Iayer

1m§§¢§?gx fe @%%PQ@@érfgéfgsan??¢%3p8£%§ ing laver,

acC ased adhesrve i1s exenpl | € 1S

whfi%a&nykofmbgitl§oﬁ@£§§k¥§59§C@Hée ﬁé £8§§r9£t¥g§a$f the

I'n con onsi era ron Is

0074] sem ¢onduct or. device is_ fabpr.ic ted af
cu ?%tlr?%e i n%g’ stcéJp? o1 3Y&Hi r\Jgs A’Ce onllfhlng pad
sen1conductor waf er mnth a d The tern1 a
£ 3R CORRRR for - MERTE 101 015 o %Fﬁsbiaé Fex; thapnth

waf er on which a wiring netal and an oxide |ayer are
polkkshing. LaESpecific linitation is

[0070]

The material forming the cushion layer is not
particularly limited, and examples of such material include
a nonwoven fabric such as a polyester nonwoven fabric, a
nylon nonwoven fabric or an acrylic nonwoven fabric, a
nonwoven fabric impregnated with resin such as a polyester
nonwoven fabric impregnated with polyurethane, polymer
resin foam such as polyurethane foam and polyethylene foam,
rubber resin such as butadiene rubber and isoprene rubber,
and photosensitive resin.

[0071]

Means for adhering the polishing layer to the cushion
layer include: for example, a method in which a double
sided tape i1s sandwiched between the polishing layer and

the cushion layer, followed by pressing.

33



10

15

20

25

i nposed on a polishing nethod of a sem conductor wafer

or a polishing apparatus, and polishing is perforned

with a polishing apparatus equi pped, as showpgosoHRY.SG)

1, with a 15 polishing platen 2 supporting a polishing

pad (a polishing layer) 1, a polishing head 5 hol di ng

a sem conductor wafer 4, a backing material for

appl ying a uni form pressure against the wafer and a
rosuppl y mechani smof a polishing agent 3. The

polishing pad 1 is nounted on the polishing 20 platen

2 byrrRdheidNg hRed 4 tihe dF at @midnh Rnd@dRic®ion in
si ded tape The pollshlng platen 2 and the polishing

whfﬁ?‘ g. fBﬁi&éHadﬁﬂﬂéﬂﬂ'ghﬂ¥§$é5zﬁfja
sentcon uct or mafe

4 supported or held by them

g h
A
preg: a%glth for P! es t hte%es?ﬁg)oﬁ rPQ:SZ%-@%( % n81deratlon

IS |ng pad
) |nstaIIed the I|sh|n head e, J
givsd i'h ewgbﬁfﬁ Shik % 5 il .lglrn’c%d Sy
bei ng pressed agai nst the |IShIH8 ad 1_while the
cusheias ihegE ol afle Oﬁpﬁﬁ&tﬁﬁé 9 pBhi & ﬁglhga&ageﬁrés'
rotated and a slurry is fe No specific limtation

exampl§,a@dd B upbaroRasace aéthet%#éfem @y BTy i5e1has§i%hg

| oad, a polishing platen rotation nunber and a, wafer
adhestiate ©F rdebdrikeshi B8R acsypiepbasgdagphissede (16075

10 Protrusions on the surface of the sem conduct or
preafEfrebl o kecausite cdbyl asenove @ avdi tiseit sifedneftiadt 1ypns, to

Thereafter, a sem conductor device is produced
wh itdhereefrsdmetrtatdogh idi gjinggn. Since a polishing layer and
a cushion sheet is sometimes different in composition from
each other, different compositions are adopted in
respective adhesive layers of double sided tape to thereby
also enable adhesive forces of the respective adhesive
layers to be adjusted to proper values.
[0073]

A polishing pad of the invention may be provided with

a double sided tape on the surface of the pad adhered to a
platen. As the double sided tape, a tape of a common
construction can be used in which adhesive layers are, as
described above, provided on both surfaces of a substrate.
As the substrate, for example, a nonwoven fabric or a film

is used. Preferably used is a film as a substrate since

separation from the platen is necessary after the use of a
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bondi ng, packaging etc. The sem conductor device is
used in an arithnmetic processor, a nenory etc. 15
Exanpl es [0076] Description will be giverprafoddsTR (SG)
invention with exanples, while the invention is not
limted to description 20 in the exanples. [0077]
[ Measurenent and Eval uati on Met hod] (Measurenent of
Nunber - Aver age Mol ecul ar Wi ght) A nunber-average
poﬂﬁgﬁ%ﬂﬁfﬂédMa gt MRempRasiied by &RCadRestiaeGhyer, for
Per meat i on Chromat ography) and a value as nmeasured 36
exfrIWB280 TRIHA, - WS RURILIRE 0 LAY MHR1Q)1 1AM
pg ystyl ene nol ecul ar wei ght, and the apparatus and
candjti. | : j on folsl qys; Cic- d
adrzndid fgn%ééhﬁ%¥¥$§é. PYREE raBief 9k §58§§§51§hFﬁ§§ZU

apparatus was "an apparatus nanufacture

Cor.p., .wi th Mddel Nunber - 1.0 t .
adneRily PAdARAR S AT af HeteT (s 3 B e d Shificn

Laborataries, Co., in which three colums were in
consgAEAG ST it I Uiy (PL gel, 5 pmand 500 A), (PL

el, 5 pmand 100 A) and (PL gel, 5 pmand 50 A). 10
[00A 4]l ow rate was 1.0 m/nmin. A concentration was 1.0

g/l. An injection quantity was 40 pl. A colum )
tenﬁeﬁgpgp@ng¥§tgy:dev1ce is fabricated after operation

in a step of polishing a surface of a semiconductor wafer
with a polishing pad. The term, a semiconductor wafer,
generally means a silicon wafer on which a wiring metal and
an oxide layer are stacked. No specific limitation is
imposed on a polishing method of a semiconductor wafer or a
polishing apparatus, and polishing is performed with a
polishing apparatus equipped, as shown in Fig. 1, with a
polishing platen 2 supporting a polishing pad (a polishing
layer) 1, a polishing head 5 holding a semiconductor wafer
4, a backing material for applying a uniform pressure
against the wafer and a supply mechanism of a polishing
agent 3. The polishing pad 1 is mounted on the polishing
platen 2 by adhering the pad to the platen with a double
sided tape. The polishing platen 2 and the polishing head
5 are disposed so that the polishing pad 1 and the
semiconductor wafer 4 supported or held by them oppositely
face each other and provided with respective rotary shafts

6 and 7. A pressure mechanism for pressing the
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An el uent was tetrahydrofuran. 15 [0078] (Measurenent
of Average Cell D aneter) The prepared pol yurethane
foamwas sliced with a nmicrotome cutter ini®pg280TR(SG)
measur enent sanples each with the thinnest possible
thickness of 1 nmmor less. A surface of 20 a sanple

was phot ographed with a scanning electron m croscope
(S-3500N, Hitachi Science Systens Co., Ltd.) at a

sex%f&igg%&g# % fr X 100 S 00tivg fdd culay g Anetrlg

cells in an arbitrary area was neasured
it jﬂggglg%ﬂiy i gy sof gt ured by tMLTANI
on &I}%po%rﬁﬁ atr adacze %girﬁse \APN-&%%ED an angéver age
cell dianeter 37.FE-R o . cal .
Senllhceonr?guacgcl?rre d avfg%sj e5.1§ (ﬁﬁ% 5‘2f18e((1vg§ar‘)ss Sareelrﬁrégﬁlp%gf%egg c‘-:lt(#lplcrH st
gravity), Determ.ned .accarding t.0.,Jl S Z88Q7- 1976,
Eh gD P01 P E IS S R BLE T he A the
a strip of 4 cnx8.5 cm (thickness: arbitr
po it it ek S 1 AR S B Shed 1% g1 A0 ¢y
and left for 16 hours in an envifonnment of
spaErfier Al i UBic MPeed MihaitiPbrralah the slurry,
Measur enent was conducted by using a 10 specific
a ppldhiyohidashete PIrerting e by St ign Jymber and a
Co.,Ltd). [0080] (Measurenent of hardness)
wa fidbasurtertdmn iimbmidu sthed-ha s dirrpanl v 188 Kepssi 1997,
[0075]
Protrusions on the surface of the semiconductor wafer
4 are thereby removed and polished flatly. Thereafter, a
semiconductor device is produced therefrom through dicing,

bonding, packaging etc. The semiconductor device is used

in an arithmetic processor, a memory etc.

Examples

[0076]

Description will be given of the invention with
examples, while the invention is not limited to description
in the examples.

[0077]
[Measurement and Evaluation Method]
(Measurement of Number-Average Molecular Weight)
A number-average molecular weight was measured by GPC

(a Gel Permeation Chromatography) and a value as measured
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15 A manuf actured pol yuret hane foam cut out in a size

of 2 cnx2 cm (thickness: arbitrary) was used as a
sanpl e for neasurenment of hardness and |eft-pog286TR (SG)
hours in an environnent of a tenperature of 232C and

a humdity of 50%5% At the tine of neasurenent,
sanpl es were stuck on 20 one another to a thickness of

6 mMmmor nore. A hardness neter (Asker D hardness

wa 8Bt Ehve FRAYT a6t HEeds byf Kebanghrd Kelkkt Denelindlcudsy
used to nmeasure hardness. [0081] (Measurenent of

LIFENSh9Qa 5 ARGOEBhEOPi Bhs 2R Y¥PEertidR
we%§%%82%§§F$%é§gﬁgﬁééﬁgasurenent maé erforﬁgd * were

as QESPL G99 to JI'S K 7312, The resulting polyurethane
foamwas cut into a sanple 20 nm in width, 50 mMmin

s e VLA VAR WL
an S EIRLOn) s %00 1o fBLRULEL B ppaubst 1 g

follow ng formul a: di mensi,onal change (% =[(the | ength

Lt oroliths HERE Yot "TREE PR e B P epgat ud 8 ongRe

imersion)/(the _length before t{he imersion lxIOQ 10
man st UL aRYir Bakre b L ER tapE6F ptPon F@t@% Fhethree

measur ement was perforned according to JIS K 7312.
collinens esen e | hy ponyee et pranentbadings (BLt 9eht oS alBaapile>00
20 M in width, 50 nmin length, and 1.27 nmin .

A) t hirkngsk, Them 1&ndahPd eAhwasnd mieksedli nSdistandedl A) .
wat er at 25C for 48 hours,

A flow rate was 1.0 ml/min.

A concentration was 1.0 g/1l.

An injection quantity was 40 pl.

A column temperature was 40°C.

An eluent was tetrahydrofuran.

[0078]
(Measurement of Average Cell Diameter)

The prepared polyurethane foam was sliced with a
microtome cutter into measurement samples each with the
thinnest possible thickness of 1 mm or less. A surface of
a sample was photographed with a scanning electron
microscope (S-3500N, Hitachi Science Systems Co., Ltd.) at
a magnification of x 100. 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
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and the water absorption rate was cal cul ated by
substituting its weights before and after the

imersion into the follow ng formula: watef.ppg280TR (sG)
absorption rate (o)=[(the weight after the inmersion

- the weight before the 20 i mersion)/(the weight

before the i mersion)]xl OO [0083] (Eval uation of
pol i shing characteristics) The prepared polishing pad

V&S, \V P4 g Lharacteristics by
calusn négléeeefgpfo Clmghtlar{nééq%%psar atus 25 SPP600S (nmanufactured

[0 Ckanot o Machi ne Tool Wrks, Ltd.). 39
-%08280TR( SG An about 1 mthernal -oxide film
deposited on.an 8-.ifn.cch sil.i.cone wafer was polished by

(MRRILGAL: Y BTG SHE V450l shing rate was
| cul ated, f th A f ' .Sy . .Table 2
Shovie T S At i tor 418 2B 5 S00Rh and

500t h wafers. The thickness of the oxide fil was
maniFRG i EE DyP U He BN e e U5 11 tHiT of a

measuring instrunment (manufactured by O suka
stiElpectf ohiawx8 .Go.cri tMhickhpestg pelkiidhiary) sias dsesd @ v
(SS12 manufactured by Cabot) was added at a flow rate
samgfl el 501 Oned Jur emerfo| 4 fs HRRy I o T Widsy 380 ghafip, fathel 6
nunmber of revolutions of the polishing platen was 35
houMmiranth tdrevirumieart off reevEmpdmatsid afhe? Id°6r ands a
30 rpm [0084] For evaluation of planarizing
hurGRBMAEtE ITI9465%,. aMB8aburdhentt hesmebndxicded bymusdag a

deposited on an 8-inch silicone wafer and subjected
spdcd Ml At i ety iadrieel N@ararthdthered by Sartorius
Co.,Ltd).
[0080]
(Measurement of hardness)

Measurement is conducted according to JIS K6253-1997.

A manufactured polyurethane foam cut out in a size of 2
cmx2 cm (thickness: arbitrary) was used as a sample for
measurement of hardness and left for 16 hours in an
environment of a temperature of 23%2°C and a humidity of
50%+5%. At the time of measurement, samples were stuck on
one another to a thickness of 6 mm or more. A hardness
meter (Asker D hardness meter, manufactured by Kobunshi
Keiki Co., Ltd.) was used to measure hardness.
[0081]

(Measurement of Dimensional Change Upon Absorption of

Water)
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1 pmoxide filmof p-TECS was deposited thereon, to
prepare a wafer having a pattern with an initia
difference in level of 0.5 pm This wafer Ev8280TR (SG)
pol i shed under the above- 20 described conditions.
[ 0085] For planarizing characteristics, an abrasion
| oss was neasured. In two patterns, that is, a
pattern having lines of 270 pmin width and spaces of
30 Tme areangeohealtt evarmtpe nf dmeghch e qatirey rtchalishgk 7312.
lines of 30 pmin width and spaces of 40
Thd-ROBZBOMRE 91 y 2o Ipmearfcang ech saldwer niatted y3 ddmple 20 mm
abrasion [ oss of 270 pm spaces was neasured when the
in QifdEs ere® i dreviedngidh t hend ap, 2 Ofmrt hien ldiMieckdedhe tThe
patterns becanme 2000 A or less. A |ower abrasion of
samtPACGfad Sidmh LAt i Me Ofsthiighel wanardd 5 oiddy |8 hours,
abrasion of portions desired to be not shaved. Tables

and;rg{%oiﬁ'ﬁ&\%de@ a%%?eﬁm’#hsg%%ﬁ%%g& sttt ing
Tk

I'con waf er [ um th
t.her.mal -0xi de fil m depasited r eon, \\as
fol hederid eorétbuﬁcﬁ t ic[ogrll%erpelsocnraﬁb ec’1 & %giqrgev e For! Q:cﬁrﬁ f%%g;sth As
sho in Fig. .2, the . thi.ckness nmeasured at .
aftedodihg It Sigings WiF (RRT &° I or AT o the
pol i shing. The 15 maxi mum paljshing rate and the
lengith RFHPS it5 Aguress W& Wet er mi ned from the

t hi ckness of the filmneasured at specific 25 points
[008%]t he wafer before and after the

(Measurement of Water Absorption Rate)

The measurement was performed according to JIS K 7312.
The resulting polyurethane foam was cut into a sample 20 mm
in width, 50 mm in length, and 1.27 mm in thickness. The
sample was immersed in distilled water at 25°C for 48 hours,
and the water absorption rate was calculated by
substituting its weights before and after the immersion
into the following formula: water absorption rate (%)=[(the
weight after the immersion - the weight before the
immersion)/ (the weight before the immersion) ]x100.
[0083]
(Evaluation of polishing characteristics)

The prepared polishing pad was used to evaluate

polishing characteristics by using a polishing apparatus

SPP600S (manufactured by Okamoto Machine Tool Works, Ltd.).
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pol i shing, and the within wafer non-uniformty was

cal cul ated by substituting the resulting values into

the 20 fornula below. Tables 1 and 2 show theodAFUTR (SG)
waf er non- uniformty of the 100th, 300th and 500th
wafers. Note that a reduced value of within wafer
non-uniformty neans a higher uniformty on a wafer
surface. Wthin wafer non-uniformty (%9 = {(the

| | SN L AL £1 D LAIN REE R ia3higlG nch
An ;E‘g?éewﬁ ﬁg“ %(éu T P018280TéI§( SG  polishing rate
.+ the m nj [ .| shi ) 49008 oilthe d
silgqeqe | W %%%%{ ﬁ@iagn}%%agfgﬂ% %Q%essgﬁl Were adde
L, 329 pay | Hs0e | S06Y AatE, (R
po}rﬁ%hr}ga%%é? gﬁ%ﬁ(&egg%u%tedé ioésocyanat e/ t ol uene 21,
6-dijsocy e 3 80/20),.27 I i ght _af n
po%EéL%Qﬁtygﬁ%hékflﬁgfﬁg%ghgiégggfgﬁgﬁg%a ,9%? t%&rﬁgoﬁy'
wei ght . o | yt et r anet hyl ene .et her gl Wi th a
300 iR R B Byl BPend s Ss A g P g T L
parts by weight, of diethyl ene glycol. Tg} m xture was
wahARRESD DY AREING Y O 4aK L SF TR séjtldn RAC keSS
i socyanate-term nated prepol yner (ég. To a )
meapol ARG | Pt IoHas s Branierac HHRY R0k Bipctmgpnics
wei ght of the prepolyner (A), 20 parts by weight of
Co pdityder | Dadinge Pedishdnigy| edd igiai $deyravat(ESl&uni j ul e
N- 3300 (isocyanurate type) manufactured by Sum ka
marBafjeert Wiresd HaneCal@t ), wasl.3ddethrd paflev atRightl vl a
noni oni ¢ silicone
ml/min. Polishing loading was 350 g/cmz, the number of
revolutions of the polishing platen was 35 rpm, and the
number of revolutions of the wafer was 30 rpm.
[0084]

For evaluation of planarizing characteristics, a 0.5
pm thermal-oxide film was deposited on an 8-inch silicone
wafer and subjected to predetermined patterning, and then a
1 um oxide film of p-TEOS was deposited thereon, to prepare
a wafer having a pattern with an initial difference in
level of 0.5 um. This wafer was polished under the above-
described conditions.

[0085]
For planarizing characteristics, an abrasion loss was

measured. In two patterns, that is, a pattern having lines

of 270 pm in width and spaces of 30 pum arranged alternately

and a pattern having lines of 30 um in width and spaces of
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surfactant (SH 192 manufactured by Dow Corning Toray
20 Silicone Co., Ltd.), and m xed. The m xture was
adjusted to 80C and reduced in pressure ark-REREEERI(SG)
The m xture was then vigorously stirred with a
stirring blade at a rotation nunber of 900 rpm for
about 4 mnutes in such a manner that bubbles were
i ncorporated into the reaction 25 system To the

270n pih U er avege i didieck 39 tpat i S Hiye veddxddiaf loks of 270 pm
F- POB280TR(SG 4, 4' - met hyl enebi s(o-chl oroani |l i ne)

spadi £ hwdn tdndoesunr i evhharustlye nid f Berextcd 20C. 1Rl mktiiree top
liquid was stirred for about 70 seconds and then

of pehk erlindtin atHoafws hapete riopase darhel J0EGIA ngr Viesse) ) A
When the mxture liquid lost 5 its fluidity, it was

lowd ACHSd 41 G O edp sk Si] Bed Bshit Dve POSthigHd NP Bdnarity
100C for 16 hours so that a pol yurethane foam bl ock

withas) &bt algieds i Whide heat ssh atqabordy 8QC pd Mot shaved.

pol yur et hane foam bl ock was sliced using a slicer

Tal%]?{e%lvﬂa%wlg Wied Byra b AMJEC ﬁ)rtﬂ% altd(%%, S$0th

ol yuret hane f oam sheet was obt ai ned.

e sheet was then buffed with a buffing
ano?r;%:i(?ér‘?e V’(gnfaéngﬁ'act ured by AM TEC Corporation) until

[OOIE%»EI sheet had a thickness of 1.27 mm As a result, the
sheet had adj usted thickness accuracy. The buffed

she 15 was forned b unchi ng to have a di anet er of
o Tne S L B o DO B S AR a5 50
mmin pitch, and Q.40 nmmin depth, were fqornmed iin the
desGpif RsilQhe SRe8r1NGY §¢ldCoroddiing REVAPHed 1 Hm-
(manuf act ur ed bc}/ Techno Corporation) so that a
q

thigd e mmp lstesddq dol i ieRrP S dird \thereon was polished

under the conditions described above for 2 minutes. As
shown in Fig. 2, the thickness was measured at specific 25
points on the wafer before and after the polishing. The
maximum polishing rate and the minimum polishing rate were
determined from the thickness of the film measured at
specific 25 points on the wafer before and after the
polishing, and the within wafer non-uniformity was
calculated by substituting the resulting values into the
formula below. Tables 1 and 2 show the within wafer non-
uniformity of the 100th, 300th and 500th wafers. Note that
a reduced value of within wafer non-uniformity means a
higher uniformity on a wafer surface.

Within wafer non-uniformity (%) = {(the maximum

polishing rate - the minimum polishing rate)/(the maximum
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20 was obtai ned. A doubl e-faced adhesive tape (Doubl e
Tack Tape manufactured by Sekisui Chem cal Co., Ltd.)
was bonded to the surface of the polishi ngr-HEI80TR (SG)
opposite to the grooved surface using a | am nator.

The surface of a corona-treated cushi on sheet

(Toraypef manufactured by 25 Toray |ndustries, Inc.

(0.8 pmthick polyethylene foam) 43 F-P08280TR(SG

poVBsh D T etk o Ther i Bt raus oI shiees metse)oondedda o the
doubl e-faced adhesi ve tape using a | am nator. Another

[0 ple-faced adhesi ve tape was al so bonded to the
other side of the cushion sheet using a |am nator so

; L sh d d. [0088] Exanple 2
[T&Q%}%ﬁiﬁgy%ﬁ?m pad was prepare [ ] anpl e

was prepared using the process of

Ex le 1, except that 20 parts by wei ght of
Ex?ﬁﬁ@%Efized 10 1, 6- hexanet hyl ene dii socyanate

(01 SR Wflod Yoo S o o
o RSSO e 0000 (L 2 205,

as S SAceRt, halo LUe Spunt of S Y S pares

b i '10h1'fJ aor% S4 y ’ —o\lAfcl gc!]ltdhe[g O]?n?e]thazrg)e %oinfsagcaﬁ};ﬁ/aeteexa{?éﬁ 1
y welg ’ y y

parts by weight of polytetramethylene ether glycol with a

number average molecular weight of 1,018, and 198 parts by

weight of diethylene glycol. The mixture was allowed to
react at 70°C for 4 hours to give an isocyanate-terminated

prepolymer (A).

To a polymerization vessel were added 100 parts by
weight of the prepolymer (A), 20 parts by weight of
polymerized 1,6-hexamethylene diisocyanate (Sumijule N-3300
(isocyanurate type) manufactured by Sumika Bayer Urethane
Co., Ltd.), and 3 parts by weight of a nonionic silicone
surfactant (SH-192 manufactured by Dow Corning Toray
Silicone Co., Ltd.), and mixed. The mixture was adjusted
to 80°C and reduced in pressure and degassed. The mixture
was then vigorously stirred with a stirring blade at a
rotation number of 900 rpm for about 4 minutes in such a

manner that bubbles were incorporated into the reaction

system. To the mixture was added 39 parts by weight of
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A polishing pad was prepared using the process of
Exanpl e 1, except that Sum jule N-3300 was not added.
440 toE COD m N CO.CWI OOti N F-8082B0TRI(SG)
WZ NN WW4 ONN ro0O 'sOOlOQDI4ri O
MCWCC.CA~-O-PNNNN .~+ONNNr OOO0O
NOONKkTIr NON NNNrh M N

4,4’ -methylenebis (o-chloroaniline) which had been
previously melted at 120°C. The mixture liquid was stirred
for about 70 seconds and then poured into a loaf-shaped
open mold (casting vessel). When the mixture liquid lost
its fluidity, it was placed in an oven and subjected to
post curing at 100°C for 16 hours so that a polyurethane
foam block was obtained.

While heated at about 80°C, the polyurethane foam
block was sliced using a slicer (VGW-125 manufactured by
AMITEC Corporation) so that a polyurethane foam sheet was
obtained. The surface of the sheet was then buffed with a
buffing machine (manufactured by AMITEC Corporation) until
the sheet had a thickness of 1.27 mm. As a result, the
sheet had adjusted thickness accuracy. The buffed sheet
was formed by punching to have a diameter of 61 cm, and
concentric grooves, 0.25 mm in width, 1.50 mm in pitch, and
0.40 mm in depth, were formed in the surface of the sheet
using a grooving machine (manufactured by Techno
Corporation) so that a polishing sheet (polishing layer)
was obtained. A double-faced adhesive tape (Double Tack
Tape manufactured by Sekisui Chemical Co., Ltd.) was bonded
to the surface of the polishing sheet opposite to the
grooved surface using a laminator. The surface of a
corona-treated cushion sheet (Toraypef manufactured by

Toray Industries, Inc. (0.8 um-thick polyethylene foam))
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was buffed. The buffed cushion sheet was bonded to the
double-faced adhesive tape using a laminator. Another
double-faced adhesive tape was also bonded to the other
side of the cushion sheet using a laminator so that a
polishing pad was prepared.

[0088]

Example 2

A polishing pad was prepared using the process of
Example 1, except that 20 parts by weight of polymerized
1, 6-hexamethylene diisocyanate (Sumijule N-3200 (biuret
type) manufactured by Sumika Bayer Urethane Co., Ltd.) was
used instead as the polymerized diisocyanate.

[0089]

Example 3

A polishing pad was prepared using the process of
Example 1, except that the amount of addition of Sumijule
N-3300 waé changed from 20 parts by weight to 10 parts by
weight.

[0090]
Comparative Example 1
A polishing pad was prepared using the process of

Example 1, except that Sumijule N-3300 was not added.
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[Table 1]
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[0091) The results in Table 1 show

according to the invention

of dinensional stability during
absorption of noisture or water and exhibit reduced
variations in planarization properties and wthin
waf er non-uniformty. [0092]

[ The Second I nventi on]
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Exanple 1 To a vessel were added 1,229 parts by weight

of toluene diisocyanate (a m xture of toluene 2, 4-

dii socyanate/toluene 2, 6-diisocyanate = 8G/ g2 8diR (SG)

parts by weight of 4,4'-dicyclohexyl methane

dii socyanate, 1,901 parts by weight of

pol yt etranet hyl ene ether glycol with a nunber average

nol ecul ar wei ght of 1,018, and 198 parts by weight of
[Odgf¥hylene gl ycol. The m xture was allowed to react

at”70C for 4 hours to give an isocyanate-term nated

pr .ep%ey g%rs%l’c?l)sy i-BO.'Iaabg.%sslelshW e radded, 1 paisiPpads

wei g nerized 1, 6-hexanet hyl ene "di i socyanate
Sumi j ul.e 3300 1,50 ate.t.ype) UQQ?QEE&%#éDbnal
ac“ﬁﬁ% By é eUrlé'%“he(anntelo %.H’rﬁ_tad. :ngﬁdl 16.3 parts by
wej ght g%@gol tetranmethyl e etq$r I qkig%
stafurery SUETTE TG vl GHE BrREE (RO Mk
4) . The m xture was allowed to react .at 100C_faqr. 3
extHduirts 3HUHSA G 3 30S i atTe RIGTH Ao Pt éifo‘?%%gcrlefe and
~ F-P08280TR(SG (Bl). To a polynerization vessel were
witddidearr e SUBEoitght of the prepol yner (A), 23.3
parts by weight of the prepolyner (Bl), and 3.7 parts
[0GB2 Mmei ght of a nonionic silicone surfactant (SH 192
manuf actured by Dow Corning Toray Silicone Co.
[THe diegormhdinmergdiolhe ni xture was adjusted to 70C and
reduced in pressure and degassed. The m xture was
Exdnipdlre Vi gorously stirred with a stirring blade at a
rotati on nunber of 900 rpm for about 4 mnutes in such

To a vessel were added 1,229 parts by weight of
toluene diisocyanate (a mixture of toluene 2, 4-
diisocyanate/toluene 2, 6-diisocyanate = 80/20), 272 parts
by weight of 4,4’-dicyclohexylmethane diisocyanate, 1,901
parts by weight of polytetramethylene ether glycol with a
number average molecular weight of 1,018, and 198 parts by
weight of diethylene glycol. The mixture was allowed to
react at 70°C for 4 hours to give an isocyanate-terminated
prepolymer (A).

To a vessel were added 100 parts by weight of
polymerized 1,6-hexamethylene diisocyanate (Sumijule N-3300
(isocyanurate type) manufactured by Sumika Bayer Urethane
Co., Ltd.) and 16.3 parts by weight of polytetramethylene
ether glycol with a number average molecular weight of 250

(NCO index: 4). The mixture was allowed to react at 100°C

for 3 hours to give an isocyanate-terminated prepolymer

46



a manner that bubbles were incorporated into the

reaction system To the m xture was added 36.1 parts

by wei ght of 4,4'-nethyl enebi s(0-chl or oanif-+pE)2 NI SG)

index: 1.1) which had been previously nelted at 120C.

The m xture liquid was stirred for about 70 seconds

and then poured into a | oaf-shaped open nold (casting

vessel ). When the mxture liquid lost its fluidity,
(B1t. was placed in an oven and subjected to post curing

at 100C for 16 hours so that a pol yurethane foam

bl ocko RS SIBfmad iesh t M v st efed admd 18ACpdMhes by

pol yur et hane foam bl ock was sliced using a slicer

we (RN JL2 5 KB S8 ek bya ) AM TEEC SoF porsy i vigis dhathe

a pol yuret hane foam sheet was obtai ned.” The surface

t h i, t i Jrchi
pre((Hrﬁal a%tﬁérajé)d'\/\@%]%rl\%e% éof%o%tdiﬂeon h%%fiflepq% he shggt

. h.acg) t i g‘gq? f Alym ﬁf&{llglsé{%t t shee
SJ’]hla Igedjgl}??e %lltgk%sé{ss 9accuar acy. e ul?xfe sheet é&g
F- P%QJS'OT?; Sg)1 rmed. by hi tQ. a
TOrfYa st e C Bt O'c’\r/;?&aén‘g ’ c%rh%er?}f)?él]&c' grpfglc?v g‘sl Q%XS?S Wi i n
w dt h 1.5? in piteh nd 0.40 mmin depth, were
acfis 5 (e A desied i RET=TtR: Tyt Agirray The
. machi ne (manufactured by Techno  Coyporati o_ngﬁso t hat
miXEYFs Y r@eghe‘@tng%@hiwm%rwl% bt e, Ppede
doubl e-f aced adhesi ve tape (Double Tack Tape )
at padftadtiireuRPelelais 70 crr @pout tH . Hire Hokyeduch
to the surface of the polishing sheet opposite to the
a mgmosedhaly faddlesd mpre | deorroratahel e fidte »agtion
corona-treated cushion sheet (Toraypef manufactured by
system. To the mixture was added 36.1 parts by weight of
4,4’ -methylenebis (o-chloroaniline) (NCO index: 1.1) which
had been previously melted at 120°C. The mixture liquid
was stirred for about 70 seconds and then poured into a
loaf-shaped open mold (casting vessel). When the mixture
liquid lost its fluidity, it was placed in an oven and
subjected to post curing at 100°C for 16 hours so that a
polyurethane foam block was obtained.

While heated at about 80°C, the polyurethane foam
block was sliced using a slicer (VGW-125 manufactured by
AMITEC Corporation) so that a polyurethane foam sheet was
obtained. The surface of the sheet was then buffed with a
buffing machine (manufactured by AMITEC Corporation) until
the sheet had a thickness of 1.27 mm. As a result, the

sheet had adjusted thickness accuracy. The buffed sheet
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Toray Industries, Inc. (0.8 pmthick polyethyl ene

foam)) was buffed. The buffed cushi on sheet was

bonded to the double-faced adhesive tape UsigiBB0TR (SG)
| am nator. Another double-faced adhesive tape was

al so bonded to the other side of the cushion sheet
using a lamnator so that a polishing pad was

prepared. [0093] Exanple 2 To a vessel were added 100

wa gL Sp0Y W1 80iciing PO YIRS 220 e N QTP | B0 ana

ITSoCyana I Ssocyanurate type)
manuf act ured b ﬁ@@ “ﬁ ha 9 'ﬁ%:ﬁtc?r[‘d and
Corﬁ%er&tﬁh?t% %y’ |;¢1T]té(% bol yt (féarfetnﬁ'y? ene’ ¢
chol Wi th nunber vera nDIecuI 19{ qu
0. FRGER Heacr e (TS oA S Headte aroet
100C for 3, hours to |ve an. |soc a er.m nat ed
us e | JReeV 4RI P“?‘E)"Blf%% @'g ‘5]2? r‘{ <Hih %g pad
was prepared usi ng the process of 1
CoxprakaBom) pae t shay w@fhsf&n‘i hehegt eéz%? lft‘?szl)aﬁa%@
used in place of 23.3 parts wei ght  of the
wapreporymed - (B1)doubde- aé%ﬂeaﬁddfet iteweof( PoUPLS) Tagzs
changed from 3.7 parts by wei ght to 4.3 parts by
Tapeigrmyfaandredeonndrintsot Gheihi¢ah ©9., Ltd.) was bonded
4, 4" - met hyl enebi s(o- chl oroaniline) was changed from
to 3thd parfscdyofietightpeoisiBmn® paees dgrartgmtto [DED4]
Exanpl e 3
grooved surface using a laminator. The surface of a
corona-treated cushion sheet (Toraypef manufactured by
Toray Industries, Inc. (0.8 um-thick polyethylene foam) )
was buffed. The buffed cushion sheet was bonded to the
double-faced adhesive tape using a laminator. Another
double-faced adhesive tape was also bonded to the other
side of the cushion sheet using a laminator so that a
polishing pad was prepared.
[0093]
Example 2
To a vessel were added 100 parts by weight of
polymerized 1,6-hexamethylene diisocyanate (Sumijule N-3300
(isocyanurate type) manufactured by Sumika Bayer Urethane
Co., Ltd.) and 42.4 parts by weight of polytetramethylene
ether glycol with a number average molecular weight of 650

(NCO index: 4). The mixture was allowed to react at 100°C

for 3 hours to give an isocyanate-terminated prepolymer
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A polishing pad was prepared using the process of

Exanpl e 1, except that the anount of addition of the

prepol yner (Bl) was changed from 23. 3 part sFr-b508%8 @i (SG)

to 11.7 parts by weight, the anmount of addition of

SH 192 was changed from 3.7 parts by weight to 3.3

parts by weight, and the anmount of addition of

4, 4" -met hyl enebi s(o- chl oroaniline) was changed from
(BB6. 1 parts by weight to 31.3 parts by weight. [0095]

Conpar ative Exanple 1 A polishing pad was prepared

usi ng gdie Hiaaessadiva £reb WwieRPttHdgdrddess of
prepol yner (BlI) was not added, the anmount of addition

ExdfpR+19% ¥asp € hanpe o d rompa-tls MY e i five Wef e to 3.0
parts by weight, and the amobunt of 49 TF-P08280TR(SG

or QS0 eyt e TR SOl 128 A0 e e
ot I e o) NAYQ o R} Yo o
was changed from 3.7 parts by weight to 4.3 parts by weight,
and the amount of addition of 4,4’ -methylenebis (o-
chloroaniline) was changed from 36.1 parts by weight to
36.0 parts by weight.
[0094]
Example 3

A polishing pad was prepared using the process of
Example 1, except that the amount of addition of the
prepolymer (Bl) was changed from 23.3 parts by weight to
11.7 parts by weight, the amount of addition of SH-192 was
changed from 3.7 parts by weight to 3.3 parts by weight,
and the amount of addition of 4,4’-methylenebis (o-
chlorcaniline) was changed from 36.1 parts by weight to
31.3 parts by weight.
[0095]
Comparative Example 1

A polishing pad was prepared using the process of
Example 1, except that the prepolymer (Bl) was not added,

the amount of addition of SH-192 was changed from 3.7 parts

by weight to 3.0 parts by weight, and the amount of
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addition of 4,4’ -methylenebis(o-chloroaniline) was changed

from 36.1 parts by weight to 26.6 parts by weight.
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r o NNNRERRX b2N~~WHxxxo0'-" WWWU
N .-i F-P08280TR(SG [0096] The results in Table 2
show that while having a high Ievel of watgrpP08280TR(SG)
absorbing properties, the polishing pads according to
the invention have a high | evel of dinensiona
stability during absorption of noisture or water and a
high level of polishing rate, planarization
[oppeperties and wthin wafer non-uniformty and
exhibit reduced variations in the properties. 52
F- POSREOIRESE s ChATMS1d. 2 AsRON i Shafgwhale KQVDAG Sh NGigh
a polishing |ayer conprising a polyurethane foam
1ebéx'§@ fik @rcsb%érbﬁﬁs pebyatet BanecheapheoBRIAGi PSd3
cured product of a reéaction of an
acé??gxg a£8'%ﬁgg%gegﬁgﬁgﬁeﬂgb¥n§rhgé%’%gveﬁob¥nﬁihéﬁgional

sSocVanat e, al n ext ender, t
o hE Ry ETbGe GEBBLS RSP BRVAEE o oCOUPLL £00en " i
R R T LT N7 T
R B el A DOl (2) L 0RL e, 1S Rl Y8kt sons

5,000, and
in the properties.
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t he i socyanate nononer is toluene diisocyanate and

di cycl ohexyl net hane dii socyanate. 3. The polishing pad
according to claim1, wherein the pol ynerizep8280TR (SG)
di i socyanate is a polynerized hexanet hyl ene

di i socyanate of isocyanurate type and/or biuret type.
4. The polishing pad according to claim1, wherein

the pol ynerized diisocyanate is added in an anount of
5to 40 parts by weight cibasesd on 100 parts by wei ght
of the isocyanate-term nated prepolynmer (A). 53

F- PO8280TR(SG 5. The polishing pad according to
claim1, wherein the pol yurethane foam has an average

cel 11 di ameiar sofi nd0 pal, EompRidnchgsRows1a s@liiﬂi%niia@%&l

change of 0.8%or 'l éess when it absorbs water. 6.

cong%liissﬂil % pﬁgly\?:l.oé'@{é d NEb B PRAY S NBih@Y&E11s,

npri1sing a pol yurethane foam having fine cells, the
| ¢ g
il e R S L s e i
. te-t ] t ed haj
reisicr? Thel PLoeyana e AR reebhr e, By
po SRR P SO S LRl SR e oLl
Dol JH1E | S TGy A G TR ol arC BTG g
polyol (b). 7. The pol.ishing fad accordjng to claim
an gSAMEE e MRONGh Hdt ey Be Lo bRt YWRIget RAyYes &)

pol yet her pol yol
and a low molecular weight polyol.

2. The polishing pad according to claim 1, wherein
the high molecular weight polyol (a) is a polyether polyol
with a number average molecular weight of 500 to 5,000, and
the isocyanate monomer is toluene diisocyanate and

dicyclohexylmethane diisocyanate.

3. The polishing pad according to claim 1, wherein
the polymerized diisocyanate is a polymerized hexamethylene

diisocyanate of isocyanurate type and/or biuret type.

4. The polishing pad according to claim 1, wherein
the polymerized diisocyanate is added in an amount of 5 to
40 parts by weight, based on 100 parts by weight of the

isocyanate-terminated prepolymer (A).
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wi th a nunber average nol ecul ar wei ght of 500 to
5,000, and the isocyanate nononer is tol uene
di i socyanate and dicycl ohexyl met hane dii sgcyras2ie®TRY.SG)
The polishing pad according to claim®6, wherein 54
F- PO8280TR(SG) the high nol ecul ar wei ght pol yol (D)
is a polyether polyol wth a nunber average nol ecul ar
wei ght of 200 to 1,000, and the polynerized
di i socyanate is a polynerized hexanet hyl ene
di i socyanate of isocyanurate type and/or biuret type.
9. the palishyg ogd i QgCtai imWher @h8rein
thé%'sogggnggg??g?ﬂ ng%gdégFgggﬁggeFa(%}Qis added in
an__.anount, of t rt ' :
s RSB i o TR YL SR H e WP 20 o
pr epol r (A). 10. The l'ishi R >0
7O(ﬂ“hﬁﬂ¥%25%ﬁ%?eﬁ lﬁﬁﬂ§166ﬁ§Lw€§%é§%a§%igi ‘aéggﬁgﬁ%gﬁﬁﬁﬁ‘
~cell dianmeter of 20 to 70 pmand shows a di mensi ona
it RGP DME% or less and a water absorption rate of
4% or nore when it absorbs water. 11. The polishing
pad according to claim1 or 6, wherein the
pol yur et hane foam has an Asker D hardness of 45 to 65
degréees? pRlivhangoPrehni REMBAH S&RFoRIPRGIEE 1Bl AYE or
6, wherein the pol yurethane foamcontains 0.05 to 10%
compyrisdeigh mflwunrsstiang Coin vHaS g tehils13. A
met hod for manufacturing a polishing pad, conprising
t he tseepoIfumsft rnd rfpaam fdampricoimsbrierturesh product of a
F- PO8280TR( SG
reaction of an isocyanate-terminated prepolymer (A), an

isocyanate-terminated prepolymer (B), and a chain extender,
the isocyanate-terminated prepolymer (A) comprising
an isocyanate monomer, a high molecular weight polyol (a),
and a low molecular weight polyol,
the isocyanate-terminated prepolymer (B) comprising a
polymerized diisocyanate and a high molecular weight polyol

(b) .

7. The polishing pad according to claim 6, wherein
the high molecular weight polyol (a) is a polyether polyol
with a number average molecular weight of 500 to 5,000, and
the isocyanate monomer is toluene diisocyanate and

dicyclohexylmethane diisocyanate.

8. The polishing pad according to claim 6, wherein
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contai ning an isocyanate-term nated prepolynmer with a

second conponent containing a chain extender and

curing the mxture to form a pol yuret hane F-eR0§280ER (SG)

step (1) conprising adding a nonionic silicone

surfactant to the first conponent containing the

i socyanate-term nated prepol yner so that the

pol yuret hane foamw Il contain 0.05 to 10% by wei ght
thofhidte niariiar vseiglconeobpsX adt)ants 4 uwdhestlsds rpdgol

the first conmponent together with a non-reactive gas
witlo 4 dfinise Celderighaisl @uldt gud thlitn ovhizo the 1,000, and

non-reactive gas Is dispersed in the formof fine
théeﬂdﬁﬁnéﬂ%d"d&l%éf@qét%oi@ £ PO 1 z EOH Gk Athdighylene

th ain extender into the cell dispersion |[|iquid,

di UL dNS dBoY G d 0 Of0R Loy ROL Wi @k bngypd oam

e 7 socyanat e-term nated prepolynmer is an
i socyanate-term nated prepol yner (A) including an
I socyanat e nononer, a high nol ecul ar wei ght pol yol

) l K . i
Contnaht® PEFERBISEORED BARPOAR il G hiadec
hod f nanu cturl

di i socyan
the, o ST S ST SR oo ) T B R o2
first caonpone contain |socyanat ter at ed
an3dn Ry mer® \)éh lPaarts%%ﬁ quC ot (io?ﬁ? aﬁ#n@aﬁts by
chain extender and curing the mxture to forma

we ity e ttHin & SAsAANSE T-PEBYETITE S hanet efsA)( 1)
conprising adding a nonionic silicone surfactant to
the first conmponent containing the

10. The polishing pad according to claim 6, wherein
the polyurethane foam has an average cell diameter of 20 to
70 um and shows a dimensional change of 0.8% or less and a

water absorption rate of 4% or more when it absorbs water.

11. The polishing pad according to claim 1 or 6,
wherein the polyurethane foam has an Asker D hardness of 45

to 65 degrees.

12. The polishing pad according to claim 1 or 6,
wherein the polyurethane foam contains 0.05 to 10% by

weight of a nonionic silicone surfactant.

13. A method for manufacturing a polishing pad,

comprising the step (1) of mixing a first component
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i socyanate-term nated prepol yners so that the

pol yurethane foamw |l contain 0.05 to 10% by wei ght

of the nonionic silicone surfactant, furtherpE180TREG)
the first conponent together with a non-reactive gas

to forma cell dispersion liquid in which the
non-reactive gas is dispersed in the formof fine
cells, then m xing the second conponent contai ni ng

coh P81 £18% Na@Xi LAERInd O d gl el dd s e Wi trhui o,
and curing the mxture to formthe pol yurethane foam

seddifa i sayanate-d &I .8l Prapoly BiSerddér and curing the

I Socyanate-term nated prepol yner (A) including an

mi%’:}?’fgapgtfo#ngvr?gcf%%%&% &kl ar wei ght pol yol

(a), gﬂdta ! ol ¢ ar wei ght polyol and an
ate-te n . ' L NG By
po y‘ﬁ%ﬁ kG d{s s o‘%‘y"i"ﬁ’%% AP IHg (Pnddiodit Wk Broone
0 ) ) '
o BB s 5 Ll OUSSELHATE e

WA ER AR F R T

foam will contain 0.05 to 10% by weight of the nonionic
silicone surfactant, further stirring the first component
together with a non-reactive gas to form a cell dispersion
liguid in which the non-reactive gas is dispersed in the
form of fine cells, then mixing the second component
containing the chain extender into the cell dispersion
liguid, and curing the mixture to form the polyurethane
foam,

the isocyanate-terminated prepolymer is an
isocyanate-terminated prepolymer (A) including an
isocyanate monomer, a high molecular weight polyol (a), and
a low molecular weight polyol, and the first component'

further contains a polymerized diisocyanate.

14. A method for manufacturing a polishing pad,
comprising the step (1) of mixing a first component
containing isocyanate-terminated prepolymers with a second
component containing a chain extender and curing the

mixture to form a polyurethane foam,
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F-P08280TR (SG)

the step (1) comprising adding a nonionic silicone
surfactant to the first component containing the
isocyanate-terminated prepolymers so that the polyurethane
foam will contain 0.05 to 10% by weight of the nonionic
silicone surfactant, further stirring the first component
together with a non-reactive gas to form a cell dispersion
liquid in which the non-reactive gas is dispersed in the
form of fine cells, then mixing the second component
containing the chain extender into the cell dispersion
liquid, and curing the mixture to form the polyurethane
foam,

the isocyanate-terminated prepolymers are an
isocyanate-terminated prepolymer (A) including an
isocyanate monomer, a high molecular weight polyol (a), and
a low molecular weight polyol and an isocyanate-terminated
prepolymer (B) including a polymerized diisocyanate and a

high molecular weight polyol (b).

15. A method for manufacturing a semiconductor
device, comprising the step of polishing a surface of a
semiconductor wafer using the polishing pad according to

claim 1 or 6.
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