[Title] POLISH NG PAD [ DETAI LED DESCRI PTI ON OF THE | NVENTI ON] [ TECHNI CAL

FI ELD] [0001] 5The present invention relates to a polishing pad (for rough
polishing or for final polishing), which is used upon polishing of a
surface of optical materials such as |lenses and reflection mrrors, a glass
substrate for silicon wafers and hard di sks, and an al um num substrat e.

Parti cul an t Re, ) i,shi pad of the present invention is suitably
used as a[géFﬂg iﬁgg%ggk$§rbggnishing. [ BACKGROUND ART] [0002] Generally,

the mrron | Lshin f ! uch as a silicon wafer
etc., IenJQEEAQZ%Dg%&%gRigﬁgﬁgggggHﬂﬁ%ﬁﬁﬁgéﬁyéﬁﬁﬁ polishing primarily
intended to requlate plangrity and in-plane uniformty and final polishing
primrily Fﬁ?@%&@&ltg%ﬁﬁﬁﬁove surface roughness and renoval of scratches.

[ 0003] 20The final polishing is carried out usually by rubbing a wafer

agai nst AP ficial suede made of flexible urethane foamstuck to a
rotatabl e platen and sinultaneous|y feeding thereon _an _abrasive containing
a col Foi dal si IThea ALRSAN tal A s dF abRle®Bist Qo uPP LAS PP REALI(E8Fat ur e
1).

) rough polishing or for final polishing), which is used upon

polishing of a surface of optical materials such as lenses and
reflection mirrors, a glass substrate for silicon wafers and
hard disks, and an aluminum substrate. Particularly, the

10 polishing pad of the present invention is suitably used as a
polishing pad for finishing.

[BACKGROUND ART]
[0002]
Generally, the mirror polishing of semiconductor wafers

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

20 The final polishing is carried out usually by rubbing a
wafer against anartificial suede made of flexible urethane foam
stuck to a rotatable platen and simultaneously feeding thereon
an abrasive containing a colloidal silica in an alkali-based
aqueous solution (Patent Literature 1).

25 [0004]

As the polishing pad for finishing used in final polishing,



25[ 0004] As the polishing pad for finishing used in final polishing, the
foll ow ng polishing pads have been proposed besi des those descri bed above.
[ 0005] A suede finishing polishing pad conprising a nap |layer s having a

| ar ge nunber of long and thin holes (naps) forned with a foam ng agent in
the thickness direction, in polyurethane resin, and a foundation cloth for
reinforcing the nap layer is proposed (Patent Literature 2). [0006] ioln
addition, a polishing cloth having a surface | ayer having a thickness of
0.2 to 2-t%e%?&@w%gegaﬂgﬁiﬁgng%@§saé% idobrPhb 2R d@ A ¥ s@Beknt R BRI at e
support layer [am nated on the back side of the surface |ayer, and having a
thicknes§f£g élﬁé#‘éﬁ%&gn and an elastic conpressibility of 2 15 to 0.1%

C

and a ba I"ayer 1 am nat'ed on the back side of the internediate support
| ayer, aq@o%%%ing a thickness of 0.15 to 2.0 nmand an el astic
conpressi ity of 50 to 4% is proposed (Patent Literature 3). [0007] 20A

suede abrasi ve cIotB faor fi
it

gal polishhn , indmhich surface rouggness is
expressed as aft §FF tPeSaverag8- 1o bﬁﬂegg (RRYPoF 55" Enf o P essY I's
proposed (Patent Literature 4). [0008]

5 having a large number 0f Iong and thin holes (naps) formed with
a foaming agent in the thickness direction, in polyurethane
resin, and a foundation cloth for reinforcing the nap layer is
proposed (Patent Literature 2).

[0006]

10 In addition, a polishing cloth having a surface layer
having a thickness of 0.2 to 2.0 mm and an elastic
compressibility of 50 to 4%, an intermediate support layer
laminated on the back side of the surface layer, and having a
thickness of 0.2 to 2 mm and an elastic compressibility of 2

15 to 0.1%, and a back layer laminated on the back side of the
intermediate support layer, and having a thickness of 0.15 to
2.0 mm and an elastic compressibility of 50 to 4%, is proposed
(Patent Literature 3).

[0007]

20 A suede abrasive cloth for final polishing, in which
surface roughness is expressed as an arithmetic average
roughness (Ra) of 5 um or less, is proposed (Patent Literature
4).

[0008]

25 An abrasive cloth for final polishing, which is provided



25An abrasive cloth for final polishing, which is provided wth a base
material part and a surface layer (nap |ayer) fornmed on the base materi al
part, wherein a polyvinyl halide or vinyl halide copolyner is contained in
the surface layer, is proposed (Patent Literature 5). 5[0009] In
addition, a polishing fabric obtained by inpregnating a substrate with a
resin solution and then heating and drying the substrate is proposed
(Patent Literature 6). [0010] In addition, a polishing fabric

obt al ned b1 9ald 00868511 SRHI RN, CAN AL Q.ngsrp%é@éi}b%é)teﬂakggﬁeer a

vi nyl hali"de’ copol yner on a strate, subjecti t he rate to wet
coagul ati gn_and then heat-tyeating the bst | I sed

Literatufglfﬁe R%fﬁd?iﬁefﬁ%£éﬁ?ﬁﬁng eﬁ&ﬁ?@%ié@igg%éyﬁégggﬁgéﬁ&gggggged by a
wet curi met hod. The wef curing nethod.is a_nethod wherein _an urethane
resin soﬁ%ﬂi 88?8'M@&rbvs&QQ&ﬁiﬂ%éfﬁﬁﬁFh§H£¥%§§iﬂaY%ralﬁbPEPPSSFﬁble
organi ¢ saolvent such as dinethylformam de 20 is applied onto a base

mat eri al , (RSN et &35S et by treatnent in water, to forma porous grain

side layer, which is then washed with water and dried, foll owed by
pol i shi ng @031

In addition, a polishing fabric obtained by impregnating
a substrate with a resin solution and then heating and drying
the substrate is proposed (Patent Literature 6).

[0010]

10 In addition, a polishing fabric obtained by coating a
resin solution containing a polyvinyl halide or a vinyl halide
copolymer on a substrate, subjecting the substrate to wet
coagulation and then heat-treating the substrate is proposed
(Patent Literature 7).

15 [0011]

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

20 is applied onto a base material, then wet-solidified by
treatment in water, to form a porous grain side layer, which
is then washed with water and dried, followed by polishing of
the grain side layer to form a surface layer (nap layer). In
Patent Literature 8, for example, an abrasive cloth for

25 finishing, having roughly spherical holes having an average



the grain side layer to forma surface layer (nap layer). In Patent
Literature 8, for exanple, an abrasive cloth for 25 finishing, having
roughly spherical holes having an average 03 particle diameter of 1 to 30
pm is produced by the wet curing method. [0012] However, a conventional
polishing pad had problens that o durability is poor and the planarizing
characteristics gradually deteriorates since the pad has a structure having
el ongated cells, or a mechanical strength of a material itself of a surface

I . | ’ o ¢ .
ayer | oghatch A0gLLLR.oF 1S, W8RyR, BEONAMNAL oy BnkheEuHEDNS On
method.

[0012]
However, a conventional polishing pad had problems that
5 durability is poor and the planarizing characteristics
gradually deteriorates since the pad has a structure having
elongated cells, or a mechanical strength of a material itself
of a surface layer is low. In addition, there was a problem
that, in the conventional polishing pad, a polishing rate is

10 stabilized with difficulty.

[0013]
[Patent Literature 1] Jp-A 2003-37089
[Patent Literature 2] JP-A 2003-100681
[Patent Literature 3] JP-A 2002-307293
15 [Patent Literature 4] JP-A 2004-291155

[Patent Literature 5] JP-A 2004-335713
[Patent Literature 6] JP-A 2005-330621
[Patent Literature 7] JP-A 2006-255828
[Patent Literature 8] JP-A 2006-75914
20 [DISCLOSURE OF THE INVENTION]
[PROBLEMS TO BE SOLVED BY THE INVENTION]

[0014]

An object of the present invention is to provide a
polishing pad that is excellent in durability and excellent in

25 stability of a polishing rate.



stabilized with difficulty. [0013] [Patent Literature 1] [Patent Literature
2] [Patent Literature 3] [Patent Literature 4] [Patent Literature 5]

[ Patent Literature 6] [Patent Literature 7] [Patent Literature 8] JP-A
2003- 37089 JP- A 2003-100681 JP-A 2002-307293 JP-A 2004-291155 JP-A

2004- 335713 JP- A 2005- 330621 JP- A 2006- 255828 JP- A 2006- 75914

zo[ DI SCLOSURE OF THE | NVENTI ON] [ PROBLEMS TO BE SOLVED BY THE | NVENTI ON]

[ 0014] An obj ect of the present invention is to provide a

polishing[ﬁ&%\f R%Cﬁ@% [ rafiyity and excellent in 25 stability
of a polishing §rqgéoe. %%%@#HE PROBLEMS] [ 0015] The

pr esent in[v(ﬂﬁtﬂrs made extensive study to solve the problem described
above, and as a result, they found that the 5 object can be achi eved by the

obugn " POl S0R AL A (BRG] GO AN, Sl I, L SPTbALAERE on
conprisi n;?rc?bloé)nlli(isehsicnlgka)leaé/%Ibo%rer,ag %dagna aret)g'gft,naéheg§} afodnady%li'l’at the
5 object can be achieved by the following polishing pad and
reached completion of the present invention.
[0016]
That is, the present invention relates to a polishing pad
comprising a polishing layer arranged on a base material layer,
10 wherein the polishing layer comprises a thermosetting
polyurethane foam containing roughly spherical interconnected
cells having an aperture, the polyurethane foam comprises an
isocyanate component and an active hydrogen-containing
compound as starting components, the isocyanate component
15 contains 90% by weight or more of diphenylmethane diisocyanate
and/or a modified product thereof, the active
hydrogen—-containing compound contains 60 to 98% by weight of
polycaprolactonepolyol, and 15 to 40% by weight of a compound
having the number of functional groups reactive with an
20 isocyanate group of 3, an isocyanate group concentration
relative to a total amount of the isocyanate component and the
active hydrogen-containing compound is 10 to 15% by weight, and
the polishing layer has the absolute value of a change rate

between compressibility A in the dry «condition and

25 compressibility B in the wet condition ({(B-A)/A}x100) of 100



| o wherein the polishing |layer conprises a thernosetting pol yuret hane foam
contai ni ng roughly spherical interconnected cells having an aperture, the
pol yur et hane foam conpri ses an i socyanate conponent and an active

hydr ogen- cont ai ni ng conpound as starting conponents, the isocyanate
conponent 15 contains 90% by wei ght or nore of di phenyl met hane diisocyanate
and/or a nodified product thereof, the active hydrogen-containing conpound
contains 60 to 98% by wei ght of pol ycaprol actonepolyol, and 15 to 40% by
wei ght of ja gonpound having the number of functional groups reactive with
an 20 isocyanate group of 3, an isocyanate group concentration relative to
a total aﬁ@w of the isocyanate conponent and the active

hydr ogen- con a1 ni ng conpound is 10 to 15% by wei ght, and the polishing

| ayer has the solute valu f chan rat.e t r i bi,Lity Ain
the dry condi t?%%lﬁhbae%zﬁe%%%?lgéc?%? %O?l&eﬁ%llr?r}b%e%v\g?sggn ipteals%én' hbbk
({(B-A/A}x100 f 100, or.|less 0017 It i.s belieyed that the
convent i e"’b%?(?s‘_’fﬁfﬁlglcp% on' o rreespsé!aﬁee&oa%‘lel PRLSRLEP presEur 8°F0 the
polishing layer, are 5. liable to "collapse’ and are poor in durability
because %’e?lalkél%ftq hEPIHIPSH NG PafES RRRE &t YT Hté’n&e&aluﬁ@t ﬁ?hj 8r the
material of the polishing layer itself is poor in mechanical strength. On

t he ot herohdite RekshinhePadshaATAR pohilir @Rfahend odht RavFhg Péuﬁﬁﬁy
spherical interconnected cells having an | o aperture is used to fornm

pol i shi ngnd tgmera e fddve idsdd sdbionge lavtes dirsaBifl iy pePrt he BOFN3RLAGL ayer
can be inproved. Accordingly, when the polishing pad of the present

i nvent i orstireruseu, Pinablae iotiheg tdwad acthen 3 thhes mesre tha niepe L ibgRthanea | ong
period of time. The term "roughly spherical” refers to 15 sphere-shaped and
oval sphefoansapeachg Qoalghdphepeestiapdd iogklrsoane dtlkos ecidei hgvangaeho of a
major axis L/mnor axis S (L/S) of 5 or less, preferably 3 or |less, nore
pref epablapelthiey ilsegsed[ ©Ornd B pdUishong Biyee dhedesherbeseabbug,

pol yur et hane foam 20 formed of the starting conmponents, and containing
roughly spherpeabpintercospeatied eehlisnhay nagsrapeid ube, bagrsuetabl e
hydrophilicity, and a slurry rapidly perneates into the

Accordingly, when the polishing pad of the present invention

is used, planarizing characteristics can be kept high for a long

period of time. The term “roughly spherical” refers to

15 sphere-shaped and oval sphere-shaped. Oval sphere~shaped

cells are those having a ratio of amajor axis L/minor axis S(L/S)

of 5 or less, preferably 3 or less, more preferably 1.5 or less.
[0018]

In addition, since the thermosetting polyurethane foam

20 formed of the starting components, and containing roughly

spherical interconnected cells having an aperture, has suitable

hydrophilicity, and a slurry rapidly permeates into the

interior thereof, the polishing layer in the present invention

composed of the thermosetting polyurethane foam has the

25 characteristic that the time until the polishing rate 1is



interior thereof, the polishing layer in the present invention conposed of
the thernosetting pol yurethane foam has the 25 characteristic that the tine
until the polishing rate is 06 stabilized is short (dummy polishing tine
is short). [0019] In the polishing layer in the present invention
since the absolute value of the change rate between conpressibility 5 Ain
the dry condition and conpressibility Bin the wet condition
({(B-A)/A}x100) is 100 or less, the difference between conpressibility in

the dry cgggjt' nd. c Selbi ity { ondi tj {s small and,
when wetted, %%ﬁ%ﬁ%ég?b?$?%§ ?gg?g%d%%%ﬂa%?ﬁggf%?gCS?t§?8?%L dummy

pol i shi ng q$ﬂ§ can be | o shortened. [0020] When t he content of
diphenyln% aﬁ% di i socyanate and/or a nodified product thereof in the

i socyanate co nent is.l.e t han_90%.b i ght, the. i . f
Lﬁe ?socyanatgggﬁﬁgghggﬂéﬁ %ﬂ&’ agﬁralﬁgF§%h§§§Fﬁn8flﬁ%gﬁgg§§hpg hgﬁgergsin
is reduced, and the int t ed Il st is f d wwth,.

Gr 11 cul (51 POBEIL AaR PR Lo et 198 Fé SoPFCABPEI SeTBREPSLYOL T FY the 20

active hydrogen-containi ng conmpound is |ess than_60% by meight,. .
5 "Ainthedry condition and compressibility B in thé wet Condition

({ (B-A) /A}x100) 1is 100 or 1less, the difference between

compressibility in the dry condition and compressibility in the

wet condition is small and, when wetted, compressibility is

reduced with difficulty, the dummy polishing time can be
10 shortened.

[0020]

When the content of diphenylmethane diisocyanate and/or
a modified product thereof in the isocyanate component is less
than 90% by weight, the aggregating force of the isocyanate
15 component forming a hard domain of the polyurethane resin is
reduced, and the interconnected cell structure is formed with
difficulty.
[0021]
When the content of the polycaprolactonepolyol in the
20 active hydrogen-containing compound is less than 60% by weight,
or when the compound having the number of functional groups
reactive with the isocyanate group of 3 in the active
hydrogen-containing compound is less than 15% by weight, the
difference between compressibility in the dry condition and

25 compressibility in the wet condition becomes large, and the



or when the conmpound having the nunber of functional groups reactive with
the i socyanate group of 3 in the active hydrogen-containing conpound is

| ess than 15% by wei ght, the difference between conpressibility in the dry
condition and 25 conpressibility in the wet condition becones |arge, and
the 07 dummy polishing tinme becones |ong, thus being not preferable.

[ 0022] On the other hand, when the content of the

pol ycaprol act onepol yol in the active hydrogen-containing 5 conmpound is nore

t han 98@QR%FR¢. Hﬁﬁﬁﬁg ReRt BECAROLNG, havl ng e JuBRepr8fe fapeLi onal

groups reactive w I socyanate group of 3 1n the active
hydrogen-ﬁﬁﬂigining conpound is nore than 40% by weight, fit with a slurry
is deteriorated and the polishing rate is reduced because of increase in

t he hardness iq of the polishing |ayer, thus ing n ferable 0023]

I n-addition, mﬁ%h t?&?coﬁgbﬁF}agFgﬁybf Vhsnisggyanafgkégégp e atF%% to the

total anpunt of the isocyanate conponent and.the active hydrogen-containing
oy e ¢

conpound Ao YR st By vl g sPHEEVENe KAF aREY sCBP ¢ ha1 381 i shi ng
| ayer is reduced, the polishingorate iis. reduced and, when the concentration
i s noPe (CREPOLET by MY RNANs) BEO% HelBBEdRIs¥NEN Hhe SHBRCIcY2Y &) Er
becones too high, the polishing rate is reduced, and a scratch is easily
gener at edthien rawbsly] et fundel gt shierP20foaRljve with apn HPAFYRBALSIt is
preferable that, in the thernpsetting pol yurethane foam the weight change
rate aft graupredsBomn ithevatari feohy2lt desursang afigukng agsreunghés FAESwei ght
change rate is less than 10% since fit with a slurry is deteriorated, the
than 40% by weight, fit with a slurry is deteriorated and the
polishing rate is reduced because of increase in the hardness
10 of the polishing layer, thus being not preferable.
[0023]
In addition, when the concentration of the isocyanate
group relative to the total amount of the isocyanate component
and the active hydrogen-containing compound is less than 10%
15 by weight, since the hardness of the polishing layer is reduced,
the polishing rate is reduced and, when the concentration is
more than 15% by weight, since the hardness of the polishing
layer becomes too high, the polishing rate is reduced, and a
scratch is easily generated in an object to be polished.
20 [0024]
In addition, it is preferable that, in the thermosetting
polyurethane foam, the weight change rate after immersion in
water for 24 hours is 10% or more. When the weight change rate

is less than 10%, since fit with a slurry is deteriorated, the

25 polishing rate tends to be reduced.



25 polishing rate tends to be reduced. [0025] It is preferable
that the polishing layer is self-adhered to the base material |ayer

Ther eby, separation of the polishing |layer and the base naterial |ayer can
be effectively 5 prevented during polishing. [0026] In addition, it
is preferable that the thernosetting pol yurethane foam has the

i nterconnected cell structure having the average cell dianmeter of 40 to 100
m and the average i o aperture dianmeter of 5 to 30 gm By adjusting the
aver age Cfﬂdz i ameter and the average aperture dianeter in the ranges,

wat er instantly goes t hr oughout the polishing | ayer wi thout preventing

water from per éfgféﬁ?% gﬁiéﬂé Jﬁ%ghé;Qéyéknkpgeﬁﬁeadhered

sat ur at ed/ st abi ze state tio 15" reduction in

COWpFESSIbI|é%¥ due to_swell.ing fg??pe pr qﬁgﬁy b¥ebg?89#bBIQ§feEE%pt

(re5|stance ue to entrance and ex of a info an rom an

interc t hol f t fl h
br esent RGO dPYS T BNty Bht PAR IR ST LAy L br a2t i B TS Satrtdnduct or

device, which conprises a ste olishing the surface of a sem conduct or
waf er Swi (R GRS | A7 e gt %%H’ bed above. [BEST MODE FOR CARRYI NG OUT
THE INVE%E&%QJZS[OOZS] 09

In addition, it is preferable that the thermosetting
- polyurethane foam has the interconnected cell structure having
the average cell diameter of 40 to 100 um, and the average

10 aperture diameter of 5 to 30 pm. By adjusting the average cell

diameter and the average aperture diameter in the ranges, water
instantly goes throughout the polishing layer without
preventing water from permeating into the polishing layer,
attaining the saturated/stabilized state. Inaddition, slight

15 reduction in compressibility due to swelling can be prevented
by the orifice effect (resistance due to entrance and exit of
a fluid into and from an interconnected hole) of water (fluid)
at compression action.

[0027]

20 The present invention also relate to a method for
manufacturing a semiconductor device, which comprises a step
of polishing the surface of a semiconductor wafer with the
polishing pad described above.

[BEST MODE FOR CARRYING OUT THE INVENTION]

25 [0028]



The polishing pad of the present invention conprises a polishing |ayer
conposed of a thernosetting pol yurethane foam containi ng roughly spherica
i nterconnected cells having an aperture (hereinafter referred to as

pol yuret hane foan), and 5 a base material |ayer. Then, the thernosetting
pol yur et hane foam conpri ses an i socyanate conponent and an active

hydr ogen- cont ai ni ng conpound as starting conponents, the isocyanate
conmponent contains 90% by wei ght or nore of di phenyl net hane diisocyanate

and/or a nodi fimggd ?qulé@ltin RObf i@et Fgegéhitvgnknéelltﬁzganc@ﬁﬁtrais@isng
conpound contains 60 to 98% by wei ght of pol ycaprol actonepol yol, and 15 to

0% by Wel e fn 1 GYIROUBARBALUNGE [ HUHIRRCA1.:1¢! DEN yRAS chade! Eygmn L an
p o a

i socyanate grou , an concentration of an i'socyanate group relative
to the total f iﬁﬁﬁy é%f’%ﬁ%%’é%ﬁ% éﬁ gn %g RSLENE an
hydrogenﬁéﬁﬁ%ﬁgﬁh ééﬁéﬂgkl 'S ﬁg‘ 0 o%y me?g £ % g] § The
pol yuret hane resin.is a preferable material far . .form h hishing |ayer
becauseiqpq§§Q5&;&q%ﬁ%”f éﬁf§§€%¥ }égﬁgtgﬁégyrgkggp%u?ggﬁéhegpglyner
havi ng desired physi cal. properti can,_be easi |l ogéained ch ing its
raw te@iQ@S@o%ﬁ%§Fﬂ?&n?a¥%&‘roﬁSﬁPy E%ﬁe? %EWXF? lE@IPgP§gﬁeggg8§sily
formed by a nechani cal foam ng nmethod (including a nechsnical frothing
met hod) . TPHOSIPrises  an THS P 3RR R hard PR cofpri sBE afCFs¥Byanat e
conponent and an active hydrogen-contai ni ng conpound (hi gh-nol ecul ar -wei ght
pol yol , hygresiescdontaisiigit  FEMpPerndal @8hdl e el anFCERAIN S &8 enlBR etc. ).
5[ 0031] In the present invention, it is necessary to use
di pheny| fsieareatis sooyraacatandporadnaoddd e ypr vebiehtt Her edPrgEs af
i socyanat e conmponent. Exanpl es of di phenyl met hane diisocyanate (M)
i ncl ude 2Aiphediyimernplamet ianedriysbeyarmid/on @ 2odd £ He@parprunit hhgseot,
di i socyanate, and 4, 4'-di phenyl net hane dii socyanat e. Exanpl es of the
modi £6 ed tMBl atntkudeydaobedi-cohdei mdiyf cedivduindr edhamer sodl fricedRBI by
weight of polycaprolactonepolyol, and 15 to 40% by weight of
a compound having the number of functions reactive with an
isocyanate group of 3, and a concentration of an isocyanate
group relative to the total amount of the isocyanate component
15 and the active hydrogen-containing compound is 10 to 15% by
weight.
[0029]
The polyurethane resin is a preferable material for
forming the polishing layer because it is excellent in abrasion
20 resistance, a polyurethane polymer having desired physical
properties can be easily obtained by changing its raw material
composition, and roughly spherical fine cells can be easily
formed by a mechanical foaming method (including a mechanical

frothing method).

25 [0030]



al | ophanat e-nodi fied MDI, and buret-nodified MDI. [0032] isThe nunber of

i socyanate groups of di phenyl net hane dii socyanate and/or a nodified product
thereof is preferably 2 to 2.1. [0033] It is necessary to use

di phenyl net hane dii socyanate 20 and/or a nodified product thereof at 90% by
wei ght or nore, preferably 98% by weight or nore in the total isocyanate
conponent. [0034] As the other isocyanate conponent, a conpound
known in 25 the field of polyurethane can be used w thout particul ar

limtation. Thent Beliy h§@€}ﬁ§ﬂ@tJ_E'e§ﬂm&%'ﬁliﬁtléé%CEHdles%cJﬁat?é(éaﬁbéneﬁrtomt' c
di i socyanates such as 2 4-tol uene diisocyanate, 2,6-toluene dilsocyanate,

1, 5- napht ene dé+socyag§%g &h- pheqékﬁgﬁgn};§99¥ phEBMFSﬂ%d5

6-
di i socyanate, p-xylylene diisocyanat ene d?lsocyana

allphatlc dllsoc nates_such .as ne; L hyI
hexanet hy e h(ﬂ%@%ﬁ%&ﬁﬁuﬁfl % %P%egane g%éé ?%gogéaﬁh? Eéiggﬁ
cycloallggitlc dllsocyan t ssuchasl 4- CcY cIoheganedllsocyanate

4,4 -dic T ANAIEET i 8bPhor one di i socyanat e and

nor bor nane dllsocyanate These nmay be used alone or as a m xture of two or
more fherld¥31] 0035]

In the present invention, it is necessary to use
diphenylmethane diisocyanate and/or a modified product thereof
as an 1isocyanate component. Examples of diphenylmethane
diisocyanate (MDI) include 2,2'-diphenylmethane diisocyanate,

10 2,4'-diphenylmethane diisocyanate, and 4,4'-diphenylmethane
diisocyanate. Examples of the modified MDI include
carbodiimide-modified MDI, urethane-modified MDI,
allophanate-modified MDI, and buret-modified MDI.

[0032]

15 The number of isocyanate groups of diphenylmethane
diisocyanate and/or a modified product thereof is preferably
2 to 2.1.

[0033]

It is necessary to use diphenylmethane diisocyanate

20 and/or a modified product thereof at 90% by weight or more,
preferably 98% by weight or more in the total isocyanate
component.

[0034]
As the other isocyanate component, a compound known in

25 the field of polyurethane can be used without particular

° 11



In the present invention, it is necessary to use 25 pol ycaprol act onepol yol
as a hi gh-nol ecul ar-wei ght pol yol .

Exanpl esof t hepol ycapr ol act onepol yol i ncl ude

pol ycapr ol act onedi ol , pol ycapr ol atconetri ol , and pol ycapr ol act onet etraol .
These may be used al one, or two or nore kinds thereof nay be used together.
Particularly, it is 20 preferable that pol ycaprol actonedi ol and

pol ycaprol actonetriol are used. In that case, it is preferable to use

pol ycapr ql;agtionad P! E%hg-%th%r1QA%%§HHé€&IQoﬁﬁb%@h%eﬂdbludes, for

pol ycaprol'actonetriol. It is necessary that polycaprol actonepol yol is used

0o, e P SRR B, S L gt

active -containin using t speci f1 ed anmount of

I .act lLyol, th iff .het i bjli i d
Conti 1§ oft A OO Ees! o1 71 YT R T Re. WAL EoUne O besoei-thart TeARg

itable fit with I S5_be i ted to_th I'i shi I .
Addi ¢ 1 on@iy oD anes BaB)ery FaEm an i nTaFEBRACEr ed CBTTSETHEREr e

[ 0036] Thenunber - aver agenol ecul ar wei ght of polécaprolacgone ol fI i S not
part i eul &ARPAGYRE®, buP Ky LV epref efABFYCEEHAES 2088 "ex% %t8PGbl y 500
to 1500 froma viewpoint of elasticity properties of polyurethane to be
obt ai ned dires veme tieunber-idhertdge bl et En et ght SEeh | 83 ethylene
t han500, pol yur et haneusi ngt hi shasnot sufficient elasticity properties, and
easi | y bedésesyantitagi PeZpdhymemethyl haksmeshydgsendiaspeyrBAtRgaNdyer
made fromthis polyurethane foam becones too hard, and a scratch is easily
gener at ed, 6rhaxsumefthyd cofe an clbjiectcytamddee pol | stredl. Oncyhkoat hHehahand, when
t he nunber-average nol ecul ar weight is nore than 2000, pol yurethane using
t hi s becddgsckgansakts. Therctf or s t hdrd -y dreadeney 201 idatyameteel i shing
| ayer conposed of this polyurethane foam has deteriorated durability.
10 4,4’ -dicyclohexyl methane diisocyanate, isophorone
diisocyanate and norbornane diisocyanate. These may be used
alone or as a mixture of two or more thereof.
[0035]
In the present invention, it is necessary to use
15 polycaprolactonepolyol as a high-molecular-weight polyol.
Examples of the polycaprolactonepolyol include
polycaprolactonediol, polycaprolatconetriol, and
polycaprolactonetetraol. These may be used alone, or two or
more kinds thereof may be used together. Particularly, it is
20 preferable that polycaprolactonediol and
polycaprolactonetriol are used. Inthat case, it is preferable
to use polycaprolactonediol at 0.2 to 10 weight-fold relative
to polycaprolactonetriol. It is necessary that

polycaprolactonepolyol is used at 60 to 98% by weight,

25 preferably 65 to 90% by weight in the total active

° 12



[ 0037] As the ot her high-nol ecul ar-wei ght pol yol, a conmpound known
inthe field of polyurethane can be used wi thout 25 particular
limtation. The hi gh-nol ecul ar-wei ght polyol 013 includes, for exanple,

pol yet her pol yols represented by pol ytetranet hyl ene et her glycol and

pol yet hyl ene gl ycol, polyester polyols represented by pol ybutyl ene adi pate,
pol yester pol ycarbonate polyols exenplified by reaction 5 products of

pol yester glycol such as pol ycaprol actone with al kyl ene carbonat e,

| t ‘ - hRgs t
pol yes er}}%ogv% %]E%aghr&q{%;gdane fH he tyﬁ}is&ﬁ%%h_@g gthykeng smphppate

with a nmu acting e resulting reaction m xture with

an organi c. di carboxyl.i i I rbon pol yqal i.nhed & rio
exchange(%%actP8§y8 p%8%§ﬁ§§$8§§%§ﬁﬁconp§§%% W t i§$§$£%%$bong¥g,é%ﬁd
pol ynmer pol yols suc

as_polyether polyol.in i ch | . i.cl are
di sper se e e gg‘e%‘%l fgl @O% l%%o%a\rpﬁ%x?%r?}gg%¥%i?gﬁ§r%r gﬁ?her eof .
[0038] 15In addition, in the present inventian, it, is.necessar to use a
conmpound WedvFREAE héCRrRET™oF /i BR Is‘b]r%%b]se éﬁcwg ‘?/vistﬁll\lrér;( teBcyanat e
group of 3. Exanples of the conpound i nclude_a hi gh-nol ecul ar-wei ght pol yo
havi ng t lRe AORBEL S LR i RME SRS YGT -3 @géﬁt&§“ﬁ&ﬁ9&abFo?%€?%ﬁ§trioI;
20 | ownol ecul ar-weight triol such as trinethylol propane, glycerin,
tri et hansleay fe v B2 igLtrscaitiediold g bbhvtaer8uch as
nonoet hanol am ne, di et hanol am ne, and nonopr opanol am ne. These may be used
al one, or[&Ow®lor nore kinds thereof may be used together. It is
particularly 25 preferable that polyl caprol actonetriol and

tri nmet hyl ol profaee Ol4numberusedrabe i s nBoéssaiprt o useetipibtconpoahd
havi ng the nunber of functional groups of 3 at 15 to 40% by wei ght,

pr ef er ablpy 12% alpr AWt i lghd] | 1s t het t phat iacllbré yhyldmogesd ,comttai hsng
conpound. By using the specified anmount of the conpound havi ng
10 preferably 500 to 2000, more preferably 500 to 1500 from a
viewpoint of elasticity properties of polyurethane to be
obtained. When the number-average molecular weight is less
than 500, polyurethane using this has not sufficient elasticity
properties, and easily becomes a fragile polymer. For this
15 reason, a polishing layer made from this polyurethane foam
becomes too hard, and a scratch is easily generated on a surface
of an object to be polished. On the other hand, when the
number-average molecular weight is more than 2000, polyurethane
using this becomes too soft. Therefore, there is a tendency
20 that the polishing layer composed of this polyurethane foam has
deteriorated durability.
[0037]
As the other high-molecular-weight polyol, a compound

known in the field of polyurethane can be used without

25 particular limitation. The high-molecular-weight polyol
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5 the nunber of functional groups of 3, swelling in the wet condition, and
generation of scratches due to the higher

har dnessof t hepol i shi ngl ayer canbesuppressed. In addition, it becones easy to
formthe interconnected cell structure. [0039] toln addition,

| ow nol ecul ar -wei ght conponents such as | ow nol ecul ar-wei ght pol yol s such
as ethylene glycol, 1,2-propylene glycol, 1,3-propylene glycol,

1, 2- but anedi ol , 1, 3-butanediol, 1,4-butanediol, 2,3-butanediol,

1, 6- hexa@lqg%f&degeog%tygéglg%sggb do ?&yﬁéPheﬁ@f&ﬁﬂﬂﬁetﬂ%m%en%%d by

3-met hyl -1, 5- pet ahe yl'ene giycol, triethylene glycol

R e e o A

nethylgld%% Sof manni Cito ucr

2,2,6,6-tetrakis(hydro t hyl ) cycl ohexanol , and 20 N | di, et | am n;
IOMFnDIedQHLNQ%E ﬁhtp%g%gﬁﬁinE%pgﬁ%%n%%getgzle%%gygﬁFgg%H¥ol%?%E%g?énine,
di phenyl net hanedi am ne, and di et hyl enetri am ne; and .al cohol am nes.such as
2- (2- ami RSEYYRT G5 n@@tﬂ%&or}?ﬁtf bé’ql}é’é’olst oGEEHE - ?ﬁéjsegy PedRidn

| ow nol ecul ar-wei ght conponents may be used alone, or tw or 25 mor e ki nds
t her e6f rREPHICHS Al t BYLYREEST0 TE YOPB0AMCIARH RIEYTRRT L 3T BPRF aBi &1t o

uset he | ow nol ecul ar - wei ght conponent having a hydroxy_group val ue or an
anmi ne valalkwfer@ORuRerZiG0 MY WOYGT ROBYERERYNGLSUPOLIPhE 8PBRIBRMan ne
value is nore preferably 1000 to 1500 ng KOH g. Wien a hydroxg group val ue
or an anime realaidnigsekbydenkanatbonahg KO ¢ MHedealend pér@arcyanflat an
ef fect of inproving conversion into interconnected cells is not .
suf fi ci emtdactabiqi hed. Castheinghheredranidn wherntarkydrokly grouprgahiie or an
io amne value is nore than 2000 ng KOH g, there is a tendency that a
scratch i easidyygeneiated polgcasbenasar badgolBardbitaulread yhyi éstsr
preferable to use diethylene glycol, 1,2-propylene glycol, 1,3-butanediol,
and 1,4- RANBHO! reaction of a polyhydroxyl compound with aryl
carbonate, and polymer polyols such as polyether polyol in which
polymer particles are dispersed. These may be used singly or
as a mixture of two or more thereof.
[0038]

15 In addition, in the present invention, it is necessary
to use a compound having the number of functional groups
reactive with an isocyanate group of 3. Examples of the
compound include a high-molecular-weight polyol having the
number of functional groups of 3 such as polycaprolactonetriol;

20 low-molecular-weight triol such as trimethylolpropane,
glycerin, triethanolamine, and 1,2, 6-hexanetriol;
alcoholamine such as monoethanolamine, diethanolamine, and
monopropanoclamine. These may be used alone, or two or more

kinds thereof may be used together. It is particularly

25 preferable that polylcaprolactonetriol and trimethylolpropane
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[0041] 151t is preferable to use the | ow nol ecul ar-wei ght conponent at 2 to
15% by weight, preferably 2 to 12% by weight in the total active

hydr ogen- cont ai ni ng conpound. By using the specified amount of the

| ow- nol ecul ar - wei ght conponent, a cell nenbrane is easily broken, and not
only it becones easy to form 20 interconnected cells, but also nechanica
properties of the pol yurethane foam becone good. [0042] In the case where a
pol yur et hane foamis produced by nmeans of a prepolyner method, a chain

extender J,5 ysed.i NTEUrd RE-0Es2Pya PLERA NETRbmpAusiah iy BxX§ ehderiutSe an
or gani ¢ conpound havi ng at Ieas¥ two active hydrogen groups and exanpl es

of the aQ&éY?bJB@%&HEﬂ‘éyq idyﬂ3ug%:6%H?gd@g%ybyg?gﬁghtg @féﬁ@f&bgp

secondary ‘am no group, a I ol group and the like. Concrete exanples

of the chain extender |nclude; ‘ S _ o
4, 4" - met ?ﬁ gnoeb%f%gh%h%%%ﬁiﬁ %%W %H%%?C}F\ %?%q%r-lp %%ﬁrﬁéré?am ne,
4, 4" - met hyl enebi s(2, 3-di chl il .

d et AT 203 S0y SRR EOPLea anous of the conpound having

3, 5- bi h i 0) - - i ami A i T
S ) 2 g Shi s AT e L0 CLELBNLLS! UEneeis Sigham ne
gl ycol - di - p- am nobenzoat e, pol yt et ranet hyl ene oxi de- di - p- am_nobenzoat e,

4, & - di amaTSLE, K15, 80t GEPRERIICh phenyCRBERRRS, due b  the higher

hardness of the polishing layer can be suppressed. Inaddition,
it becomes easy to form the interconnected cell structure.
[0039]

10 In addition, low-molecular-weight components such as
low-molecular-weight polyols such as ethylene glycol,
1,2-propylene glycol, 1,3-propylene glycol, 1,2-butanediol,
1, 3-butanediol, 1, 4-butanediol, 2,3-butanediol,
1, 6-hexanediol, neopentyl glycol, 1,4-cyclohexanedimethanol,

15 3-methyl-1, 5-petanediol, diethylene glycol, triethylene

glycol, 1,4-bis(2-hyroxyethoxy)benzene, pentaerythritiol,

tetramethylolcyclohexane, methylglucoside, sorbitol,
mannitol, dulcitol, sucrose,
2,2,6,6-tetrakis (hydroxymethyl)cyclohexanol, and

20 N-methyldiethanolamin; low-molecular-weight polyamines such
as ethylenediamine, tolylenediamine, diphenylmethanediamine,
and diethylenetriamine; and alcoholamines such as
2-(2-aminocethylamino)ethanol may be used together. These
low-molecular-weight components may be used alone, or two or

25 more kinds thereof may be used together.

° 15



15 4,4' -di am no- 3, 3' -di i sopropyl-5.5' -di net hyl di phenyl net hane,

4,4 -diamno-3,3",5,5 -tetrai sopropyl di phenyl net hane,

1, 2- bi s(2- am nophenyl t hi 0) et hane,

4,4' -di am no- 3, 3' -di et hyl-5. 5" - di net hyl di phenyl net hane,

N, N -di -sec-butyl-4, 4' -di am nophenyl net hane, 20

3,3 -diethyl-4, 4" -di am nodi phenyl net hane, m xyl yl enedi am ne,

N, N - di - sec- but yl - p- phenyl enedi am ne, m phenyl enedi am ne and

p- xylyle i ne; | ow nol ecul er -wei ght pol yol conponent; and a

| ow- nol ecul ar -'wei ght pol yan ne conponent. The chain extenders described

above may be u%ﬁ%n t her, al onetlhe i n A ﬁé&}@f@?aﬁetv‘nté“ ndssOr NpRE.

[ 0043] dition, ‘in prese i nvention i s necessary that

the 52333%02?‘%3123?3&&2?%' Zﬂﬁhﬁy??{%t@e PcRel B8l Ak 3 BedE | %
10 15% 13 004
bet&gen éﬁ1¥§§g%g%%}%géﬂi§8ﬁgn¥ éﬁghgﬁ‘ag%ﬁzgmﬁyggﬁﬁg%)ébﬁ%g ﬁlng conégbhg

in the invention can be altered io in var|o§8 i ﬁcordlng | ecul ar
wei ghfs OFedGMING%R 88 FhSF 8 AT Shodthy & 8ft% P@ h8HETt 0aERd t he
like. In order to obtain pol yurethane foamw th desired polishin

char act efi 8V0E9XYa IEQUPo VL UEheTnaRheRiBe VabEFamat £°§F otpdni 0%

i socyanate conponent relative to a total nunber of active 15 hydrogen
groups (Kpéi/exyl theovapsist anitendgneps)that afnact i ircthy @ogEMRERRE AP ni ng
conpound is preferably in the range of fromO0.80 to 1.20 and nore

pr ef er ablepnive rtsienr ahgeo ofirfreommdnrgd-tter 1c851sWibh nleé newberciénitpcyanat e
groups is outside the aforenentioned range, there is a tendency that curing
20 defi ciopray niesl.ca0aethe redid r édnspeehkbnca gryiréyy ayburavddessoar@n not
obt ai ned, and polishing property is deteriorated. [0045] A pol yurethane

resi Ro caamhecprouus et hy rapphah Q0D gl KoMy methkod, ia sokbuteanynetdod or a
known pol ymeri zation technique,
a scratch is easily generated on a wafer surface. Particularly,
it is preferable to use diethylene glycol, 1,2-propylene glycol,
1,3-butanediol, and 1,4-butanediol.
[0041]

15 It is preferable to use the low-molecular-weight
component at 2 to 15% by weight, preferably 2 to 12% by weight
in the total active hydrogen-containing compound. By using the
specified amount of the low-molecular-weight component, a cell
membrane is easily broken, and not only it becomes easy to form

20 interconnected cells, but also mechanical properties of the
polyurethane foam become good.

[0042]
In the case where a polyurethane foam is produced by means

of a prepolymer method, a chain extender is used in curing of

" 25 a prepolymer. A chain extender is an organic compound having
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25 anong which preferable is a nelting nmethod, consideration being given

to a cost, a working environnent and the |ike. [0046] Manuf act ur e of
a polyurethane resin is enabled by nmeans of either a prepol yner nethod or a
one shot met hod. 5[ 0047] The i socyanate-term nated prepol ynmer is

preferably a prepol yner having a nol ecul ar wei ght of about 800 to 5000
because of its excellent workability, physicalpropertiesetc. [0048]
i oProduction of the polyurethane resinis to mx a first conmponent

contai ni ng 1§ he sk SEEY aNAt ;& YYR Y o ¢BIBIURHA Adithifp BES ¢t ReMROnNERs

cont ai ning the active hydrogen-containing conmpound, and cure the m xture.

A e S U G
cominene 2 0 LRI el T B T Bt o
pol yol , 86 al %ol&%@ﬁg'gt%gt?n$§rthénﬁégﬁ§éphy%?%%%ﬂ}%%ﬁtaﬁﬁfhg Ggﬁpgund.
901, e iy Lopm g5 A0S TSt oyl gy 1 o L1 o o v

mechani cal frothing nethod) using a silicone-based 25 surfactant. [0050]
2,6-dichloro-p-phenylenediamine,

4,4’ -methylenebis (2, 3-dichloroaniline),
3,5-bis (methylthio) -2, 4-toluenediamine,
3,5-bis (methylthio) -2, 6-toluenediamine,

10 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,

15 4,4’ -diamino-3, 3’ -diisopropyl-5.5’~-dimethyldiphenylmethane,
4,4" -diamino-3,3’,5, 5" -tetraisopropyldiphenylmethane,
1,2-bis(2-aminophenylthio)ethane,

4,4" -diamino-3, 3’ -diethyl-5.5’ -dimethyldiphenylmethane,
N,N’-di-sec-butyl-4, 4’ -diaminophenylmethane,

20 3,3’-diethyl-4,4’-diaminodiphenylmethane, m-xylylenediamine,
N, N’ -di-sec-butyl-p-phenylenediamine, m-phenylenediamine and
p-xylylenediamine; low-moleculer-weight polyol component; and
a low-molecular-weight polyamine component. The chain
extenders described above may be used either alone or in mixture

25 of two kinds or more.



Particularly, a nmechanical foam ng nethod using a silicone-based surfactant
which is a copol ynmer of polyal kyl sil oxane and pol yether is preferable. As
such the 5 silicone-based surfactant, SH 192 and L-5340 (manufactured by
Toray Dow Corning Silicone Co., Ltd.), B8443 (manufactured by CGol dschm dt
Ltd.) etc. are exenplified as a suitable conmpound. [0051] The
silicone-based surfactant is added to the i o pol yurethane foam at
preferably 2 to 10% by weight, nore preferably 3 to 6% by wei ght. [0052]
Vari ous qqukiwes may be m xed; such as a stabilizer including an
antioxidant, a lubricant, a pignment, a filler, an 15 antistatic agent and

others. [0053] 1, ;4q;tPBFCT iRt kpR grxi‘lels.epl% QEVEHtQEP?gi%xzilgph@cggsér?m hod

of producing a polyurethafe foamconstituting a po hing | ayer below. A
net hod of nuf acturing,such a | yure Qgﬁ ol.l.om, ng

st eps. [66%%1%%8 Concf%fr?%éopiggtggdﬁ%gﬁgﬁFL%%giel ggg%ﬁﬁé%h%%aggg
surfactant is added to i socyanat e-t er m nat ed _pr epol r_.pro ed by an
i socyanat® B’i‘i%Hthicfafﬂ ég% H YR T e uCRFPRES ect %%?;gl}%org{gﬁégﬁ ke is
mechanically 020 stirred in the presence of _an unreactive s, 1

di spefse qﬂ%%ﬁﬁqu §8PPHECkT It E%éﬁé%ywm%ﬁg Rrgeprapty

di spersion. Then, the second conponent containing chain extender are added
to, and fixd&® vit®h byt heidq- di spersion to prepare a cell 5 dispersed

ur et hane conposition. If necessary, a catalyst my be added to the second
conponent[0044]

A ratio between an isocyanate component and an active
hydrogen-containing compound in the invention can be altered
10 in various ways according to molecular weights thereof, desired
physical properties of polyurethane foamand the like. Inorder
to obtain polyurethane foam with desired polishing
characteristics, a ratio of the number of isocyanate groups in
an isocyanate component relative to a total number of active
15  hydrogen groups (hydroxyl groups + amino groups) in an active
hydrogen-containing compound is preferably in the range of from
0.80 to 1.20 and more preferably in the range of from 0.99 to
1.15. When the number of isocyanate groups is outside the
aforementioned range, there 1is a tendency that «curing
20 deficiency is caused, required specific gravity and hardness
are not obtained, and polishing property is deteriorated.
[0045]
Apolyurethane resin can be produced by applying a melting
method, a solution method or a known polymerization technique,

25 among which preferable is a melting method, consideration being
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[ 0055] (2) A silicon-based surfactant is added to the first
conponent containing an i socyanate conponent (or an 10

i socyanat e-t er m nat edpr epol yner) and/ or the second conponent cont ai ni ng
active hydrogen-contai ni ng conpounds, and the conponent(s) to which the
silicon-based surfactant is added is nechanically stirred in the presence
of an unreactive gas, to disperse the unreactive gas as fine cells thereby
formng a cell 15 dispersion. Then, the remaining conponent is added to,
and m xed,w,th,  th dis k azgal knhdi speesed ur et hane
conpositﬁ%%§é€06%6f 8§§£, é(§§£§#§gl%ggﬁ?gggégtsﬁﬁgagtant is added to at

| east eit@; 4gg of the first conponent containing an i socyanate conponent
(or an isocyanate-term nated prepol yner) or the second component contai ni ng
active hydrogen-containi ng conpounds d the firs nent s
are nechanicalmyaﬁ%??Eﬁféﬁ”?ﬁepﬁggggﬁggag 5ﬁsﬁﬂr%%c |%§E%ggg’ ggggéperse
the unreactive gas as fine 25 cells thereb reparing a. cell dispersed

ur et hane TorfpbsieT of. PrEROLY T methﬂ?t8fnétg98l?,Otheggpﬁ‘dispersed

ur et hane conposition may be prepared by a nechani cal frothing nethod. The
nechaﬁicaﬂoéqiﬁhing method is a nethod wherein starting conponents are 5
introduced into a mxing chanber, while an unreactive gas is m xed therein,
and the nixtur&hs hfxeveraber tSEREpREGIWPHSLY edr kfcRT8§CAAPE¥KS ni xer
t hereby di spersing the unreactive gas in a fine-cell state in the starting
m xt ur e. PEwRPweyheni bavingoehinmy el velahpr efersdtsiit ng?hofobefilse a 10
density of the pol yurethane foam can be easily adjusted by regulating the
anount ofbeareuse edct t v exgasl Ivkedotrtebdildtyl, nphydi chbrmregrr efds sitency of
production is high because the pol yurethane foam havi ng roughly spheri cal
fine cel [0 be continuously formed. 15[ 0058] The unreactive gas
used for formng fine bubbles is preferably not conbustible, and is

speciihi cal | y nidd@eitiaxygenha paAanhnrettiax degas, i tand gas fdush as
hel i um and argon, and a m xed gas thereof, and the air dried to renove

wat er is component containing the isocyanate-containing compound and a
second component containing the active hydrogen-containing
compound, and cure the mixture. In the prepolymer method, the
isocyanate-terminal prepolymer is the isocyanate-containing

15 compound, and a chain extender is the active
hydrogen-containing compound. In the one shot method, the
isocyanate component is the isocyanate-containing compound,
and the chain extender and the polyol component
(high-molecular-weight polyol, low-molecular-weight polyol,

20 alcoholamine etc.) is the active hydrogen-containing compound.
[0049]

The polyurethane foam as the material for forming the
polishing layer is produced by a mechanical foaming method

(including a mechanical frothingmethod) using a silicone-based

25 surfactant.



20 nost preferable in respect of cost. [0059] As a stirring device for

di spersing an unreactive gas in a fine-cell state, any known stirring

dei ces can be used without particular Iimtation, and specific exanples

i nclude a 25 honogeni zer, a dissolver, a twin-screw planetary m xer, a
mechani cal froth foam ng machine etc. The shape of a stirring blade of the
stirring device is not particularly limted, and a whi pper-type stirring
bl ade is preferably used to formfine cells. For obtaining the intended
polyuretnéﬂgxfoanl the o nunber of revolutions of the stirring blade is

pr ef er abl Od to 2000 rpm nore preferably 800 to 1500 rpm The stirring

time is suitably requatad depengdlng. pnctie folended fansid usiQook In a

pr ef er abl e node, erent ‘stirring devices are used |lo for preparing a

cel|l dispersion in the foam rocess_and, for.stirrin i.rst d the
second cGPITEME 1% 5H x tshlg%]%cr 3§gcect?q§éfg§}. S%?rria;\g %r?btlag r?ir>s<i ng@step

may not be stirring for form cells, and a stirri devjce_n erating
| ar ge CGHQ&ﬁ%&ﬁﬁkéi%%ﬁﬁ%ﬁlﬂﬂ§}b9%¥$&p%¥X%ﬁgp§?§SFa§g%h aA%t??$$n88 5
device is preferably a planetary m xer. The same stirring_deyice be
used Fn @HéJ$¥%ﬂﬁﬁﬁfSfﬁbﬁuéﬁaﬁFéﬁériﬁﬁ“é9ge?W§éﬂg§§§d'(SﬁngﬁﬁciHrfﬁggﬁixing
step of mixing the respective conponents, and stirring conditions such as a
revoIuti5@rﬁat@wac@ﬁélégi$¥l¥@P%¢éﬂé-aﬁéxbﬂef@ﬁéﬁﬁy<W€§H¢3FEBrﬁgc§Vding to

20 necessary. [0061] _
Goldschmidt Ltd.) etc. are exemplified as a suitable compound.

[0051]
The silicone-based surfactant 1is added to the
10 polyurethane foam at preferably 2 to 10% by weight, more
preferably 3 to 6% by weight.

[0052]

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

[0053]

Description will be given of an example of a method of
producing a polyurethane foam constituting a polishing layer
below. A method of manufacturing such a polyurethane foam has

20 the following steps.

[0054]

(1) The first component wherein a silicon-based
surfactant is added to an isocyanate-terminated prepolymer
produced by an isocyanate component with a

25 high-molecular-weight polyol or the like is mechanically
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The cel |l dispersed urethane conposition prepared by the nethod descri bed
above is applied onto a base material |ayer, and the cell dispersed

ur et hane conposition is cured to form25 a pol yure thane foam (poli shing

| ayer) directly on the base material |ayer. [0062] The base
material |layer is not particularly limted, and exanples include a plastic
fil msuch as pol ypropyl ene, 5 pol yethyl ene, polyester and pol yvinyl

chl oride, a polyner resin foam such as pol yuret hane foam and pol yet hyl ene

foam rubhgr-ldKe r %ﬁEZp?HQQnﬁé butadigne Jubkar and iksoprepersubbee, and

phot osensitive resin. Anong these materials, a plastic filmsuch as

I , ] I i hl ori d
oo OB R B0l i eas e et i Yoo dn 2cand el prlnenlor o

I
and a poly resin”foam suc ure hyl ene foam

are preferably, used. A doubl e-si ded .Qr i - S|

pressureﬁig iFF%é*aHHéi%ﬁ?ﬁﬁgﬁg%(%O%?§§§ﬁ§8;§%%£$?%§é§g %ggfsea?g§gr on
one side is stgfk fo gtﬁhen) n%¥%§§ gsed as.thetbase ngggguglcéfxer.

15[ 0063] tor TREXDAs B Y et DS rObTRFET 2By “had ' Fa dvess BGqual to or
hi gher than that of the polyurethane foamin order to confer to%ghness on

the pdli SHiSRGTSEE UTRENERFCKABRIS bF1PRe bRSESRATIA R Pa§BF2¢ 8P 't HRY

t hi ckness of the base material in the 20 case of a doubl e-sided tape and a
si ngl e- sbgeddgiess $19r e FSiqanFe CAIMEEISAE tape) is not particularly |inited,
but is preferably 20 to 1000 gm nore preferably 50 to 800 gmfromthe

vi ewpoi ntl06B5dt rength and flexibility. [0064] 25A nethod of applying the

cel | dispersed urethane '
(2) A silicon-based surfactant is added to the first

component containing an 1isocyanate component (or an

10 isocyanate-terminated prepolymer) and/or the second component
containing active hydrogen-containing compounds, and the
component (s) to which the silicon-based surfactant is added is
mechanically stirred in the presence of an unreactive gas, to
disperse the unreactive gas as fine cells thereby forming a cell

15 dispersion. Then, the remaining component is added to, and
mixed with, the cell dispersion to prepare a cell dispersed
urethane composition.

[0056]

(3) A silicon-based surfactant is added to at least either

20 of the first component containing an isocyanate component (or
an isocyanate-terminated prepolymer) or the second component
containing active hydrogen-containing compounds, and the first

and second components are mechanically stirred in the presence

of an unreactive gas, to disperse the unreactive gas as fine

25 cells thereby preparing a cell dispersed urethane composition.
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conposition onto a base material |ayer can nake use of coating nethods
using, for exanple, roll coaters such as a gravure coater, kiss-roll coater
and comma coater, die coaters such as a slot coater and fountain coater

and a squeeze coater, a 5 curtain coater etc., and any nethods can be used
insofar as a uniformcoating filmcan be formed on a base material |ayer.

[ 0065] Post curing by heating the pol yurethane foam forned by
applying the cell dispersed urethane conposition onto a base |lo nateri al
| ayer an (kﬂgq reacting the conmposition until it does not flow has an

effect of 1 nproving the physical properties of the polyurethane foamand is

t hus extrenel I 1 PO CUL} i i e 30 t
{RSS FR R e ool el osechnd ol he iy sl 00 10

80C for 10 mnu d prefer y at nornmal pressures

[ d 15 bi | i h hape . of 6
or oduct | B orS PRECAGFYATLEAGH TR khon Raray iy proscty oy ool

pol yur et hane reaction, such as tertjary am ne-based catal ysts used.
The t ype ¢ aRGume T8 He 5o “@&%C{lﬁyeffdéh S TALr T W?%tmpg

consideration of flow time for application on&o a base material | ayer after
the steplBtIRdkcss dREOr 8sPeEingeCRBMBERent I FOBB 7T SACTIVE 9aS B R qyct i on
of the poLyurethane_foanlnag be carried out 25 in a batch system wherein
the respadiiedethenpbnentsdate i gHEE 15 AErGdubBdeIrnE61aTdBAt % hBre and
mechanically stirred, or in a continuous production system wherein the
respect i wéxeonponbnes amdadss mireacthesehisdapreEsnnPnbbBastyrexd1vca
stirring device and nechanically stirred, and the resulting 5 cel
di sper sedrasr ethare tonpoeséllorstiatesenn dite athasdnwat@ikbhreayerTh® form a
product. [0068] In addition, it is preferable to uniformy adjust
t he t hi ckreetsndtatih& rpahy uge tkamed dameaaftrert forinte inoet lodd thrcause a
10 density of the polyurethane foam can be easily adjusted by
regulating the amount of an unreactive gas mixed therein. In
addition, the efficiency of production is high because the
polyurethane foam having roughly spherical fine cells can be
continuously formed.
15 [0058]

The unreactive gas used for forming fine bubbles is
preferably not combustible, and is specifically nitrogen,
oxygen, a carbon dioxide gas, a rare gas such as heliumand argon,
and a mixed gas thereof, and the air dried to remove water is

20 most preferable in respect of cost.
[0059]

As a stirring device for dispersing an unreactive gas in

a fine-cell state, any known stirring deices can be used without

particular limitation, and specific examples include a

25 homogenizer, a dissolver, a twin-screw planetary mixer, a
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i 0 pol yurethane foam on the base material |ayer or sinmultaneously with
formation of the pol yurethane foam A nethod of uniformy adjusting the

t hi ckness of the pol yurethane foamis not particularly limted, but
exanpl es include a nethod of buffing with a polishing material, a method of
pressing a pressing plate, is and a nethod of slicing wwith a slicer. In the
case of pressing, it is preferable that the thickness of the cell dispersed
ur et hane conposition approaches a thickness of the objective polishing

layer as near, #%PosshPheroAReLs L@l ive & dhi skaeasd Jdrhe seltrdigper sed

uret hane conposition 1s adjusted at 80 20 to 100% of the thickness of an

obj ect | ve, B0l s pOc | VP, s BY Al 100 RepLbLckness19f1 L heceel |adh Sper sed

ur et hane “conposition as I'n"as possibl e, e I nternal "heat production at
curing can be suppressed, .and_t he ,ovariati I i r can
be suppr@sggdppngﬁégﬁ]SBﬁﬁrlnghb£§g¥nl%gﬁ#ﬁ%gﬁgﬂgﬁééggﬁﬁgd%gggﬁgggg

ur et hane cqnposition prepared by the, met hod described, above is applied onto
a base m&ferisal I%rgbﬁgﬁnéngelxé s e SHERTeq sp?g}ﬂlﬁg 88n8n%t azn’ceﬂé

di spersed urethane conposition. Thereafter, tgg cel | disggrsedlurfﬁgane
conposi t YRRy Cher VP £t 181 F of In @ 2AGaSWRF FESFABY hi Tkness
thereof is nade uniformwi th a pressing neans. The nethod is . a particularly
pref er ablte 2@8 ActPrheBans @ nafeeiah bk 88t ol SORer Bt i s trayerIcai™e

regul ated extrenely uniformly. 10[0070] On the other hand, the cel

di sper sedsusetivaid vc srrgodiatiosh darggetiaw Bp the ittt 91 Dedy above i s
applied onto a rel ease sheet, and a base material layer is |amnated on the
cell disp@0$8d uret hane conposition. Thereafter, the 15 cell dispersed

ur et hane conposition may be cured to forma pol yuret hane foam while the

t hi ckness t her gafa pseffedablkri fiode witdferepressingingatsyichreametbeedi s a
particul arly preferable nmethod because the thickness of the polishing | ayer
can be regul ptefaexhgeielal luaiikpeiisy on20h0d foaming pAonetser and for
formng the rel ease sheet is not particularly limted, and can include an

or di nary skesi-A ngnd HRapef rsdhaniehgrsessdwed tsmpoeéptabky aisheetemwf |ess
di mensi onal change upon heating. The surface of the release 25 sheet may
have been.spbi-eGtedyto seleasagtifatHEeAl x1847step may not be stirring
for forming cells, and a stirring device not generating large
cells is preferably used in the mixing step. Such a stirring
15 device is preferably a planetary mixer. The same stirring
device may be used in the foaming step of preparing a cell
dispersion and in the mixing step of mixing the respective
components, and stirring conditions such as a revolution rate
of the stirring blade are preferably regulated according to
20 necessary.
[0061]
The cell dispersed urethane composition prepared by the
method described above is applied onto a base material layer,

and the cell dispersed urethane composition is cured to form

25 a polyurethane foam (polishing layer) directly on the base
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[ 0072] A pressing neans for pressing a sandw ch sheet nmade of the
base material |ayer, the cell dispersed urethane conposition (cel

di spersed urethane | ayer) and the rel ease 5 sheet to make the thickness of
the sandwi ch sheet uniformis not particularly limted, and for exanple, a
met hod of pressing it to a predeterm ned thickness with a coater roll, a
nip roll or the like. In considering the fact that, after conpression, the
size of cells in the foamis increased about 1.1 to 1.5 times, 10 it is
pref erablg, i . 5§é}pn to satisfy the follow ng equation: (C earance of
a coater or nip) - (thickness of the base material |ayer and rel ease sheet)
= (80 to §§§@2ﬁ= the thickness of the pol yurethane foam after curing).
[0073] 15Arter the thickness of the sandwi ch sheet is made uniform the

pol yur et hane foamis_reacted. until it .do 1 QW I S ure.
The condi ti onqu%oer bﬁgsetm%ﬁer]glggelat}ﬁeert %%ngggg?%re%lcrl aegdwa%g\\e{gie%o%ﬂ?
20Thereafter, a rel,ease sheet o aa.gi.)upp r.surface side of r surface

si de of t%%%ré‘f’ﬁ % odm¥ Gr at o™ t ¢ 5Bt afi ap%oygg%%gﬁgeﬁgd. In
RIS T el SYS S LPUTES, on, L1 pel et e Loam, e ki
pol yur et hane foam 25 is forned b%_a ne%hanicakdfoag}ngtﬂeiggg agoggscribed
above, 0Z®am such as polyurethane oam a poly y ’
rubber-like resin such as butadiene rubber and isoprene rubber,
and photosensitive resin. Among these materials, a plastic
film such as polypropylene, polyethylene, polyester, polyamide
10 and polyvinyl chloride and a polymer resin foam such as
polyurethane foam and polyethylene foam are preferably used.
A double-sided tape, or a single-sided pressure-sensitive
adhesive tape (a pressure-sensitive adhesive layer on one side
is stuck to a platen), may be used as the base material layer.
15 [0063]
The base material layer preferably has hardness equal to
or higher than that of the polyurethane foam in order to confer
toughness on the polishing pad. The thickness of the base
material layer (or the thickness of the base material in the
20 case of a double-sided tape and a single-sided
pressure-sensitive adhesive tape) is not particularly limited,
but is preferably 20 to 1000 pum, more preferably 50 to 800 pm
from the viewpoint of strength and flexibility.
[0064]

25 A method of applying the cell dispersed urethane
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variation of the cells is smaller on a | ower surface side than on an upper
surface side of the polyurethane foam Therefore, when a rel ease sheet on a
| ower surface side is separated, and a | ower surface side of the

pol yuret hane foamis used as a 5 polishing surface, since a polishing
surface having small variation of the cells is obtained, stability of the
polishing rate is nore inproved. [0075] In addition, after the polishing

| ayer is formed without io formng the pol yurethane foam (polishing | ayer)

direct!y opJe Hase oiRbes ilsd akelrithe 1698 8RY hecapRrll 6 doathegbase
material |ayer using a double-sided tape, and the like. [0076]

The shapgQh J e ol 1ol Ag: Pahb1 LNerBl ¢ 8B RN o5 d Syidfure

particuIaFIyﬂl m may be a | ong shape of around a few neters in

Pength. QLo PRi8LOURY SDAPE: UnfARATRLER QL duf SR CENLLMEL TS,

[00;7] o e average cell diame e polyurethane toamis 20
preferably 40 to 100 nore eferably 60 to 80 gm _ [0078 he
aver age é‘pesﬁtodtr ec‘%ﬁtaehg'{%?d o%o?xﬁ 2 hol §;8?§Fﬁan§n€o§m%lqsue[perzeef e(Jroaabqeyr’S %o 30

¢ I A :
g or e corelenanly 20 Loc30 om [0 TASID SPRY oL aYbE oL, the

uniform coating film can be formed on a base material layer.
[0065]

Post curing by heating the polyurethane foam formed by

applying the cell dispersed urethane composition onto a base
10 material layer and then reacting the composition until it does

not flow has an effect of improving the physical properties of

the polyurethane foam and is thus extremely preferable. Post

curing is carried out preferably at 30 to 80°C for 10 minutes

to 6 hours and conducted preferably at normal pressures in order
15 to stabilize the shape of cells.

[0066]

In the production of the polyurethane foam, known
catalysts promoting a polyurethane reaction, such as tertiary
amine-based catalysts, may be used. The type and amount of the

20 catalyst added are determined in consideration of flow time for
application onto a base material layer after the step of mixing
the respective components.

[0067]
Production of the polyurethane foam may be carried out

25 in a batch system wherein the respective components are weighed,
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029 preferably 0.2 to 0.6, nore preferably 0.3 to 0.5. Wen the specific
gravity is less than 0.2, the durability of polishing |ayer tends to be
deteriorated. Wien the specific gravity is greater than 0.6, the crosslink
density of the material should 5 be lowered to attain a certain nodul us of
elasticity. In this case, permanent deformation tends to be increased and
durability tends to be deteriorated. [0080] The hardness of the

pol yur et hane foam as determined by io an Asker C hardness neter, is

pref er abl i/n%Po&&c@é 6L o 1§ ¥ efel ARl 140112 19Q, degrees, Vhennt he
Asker C hardness 1s less than 10 degrees, the durability of the polishing

psker C fial d _ . y o
o [shi ngh t anie 15T0Ee areR Arai el Tkafimne ReFaRosoore  [EeapaLtEre

. . S
polishing ten 0 be deteriora he ness 1s is greater than 95

degrees, on the ot her hand, the_surfac f ' ' is.easily
scr at ched O RJygf+s and an ?ngﬁﬁg%ﬁgs F%ié}%ﬁﬁéﬁ%%ﬁ?éﬁ%é?gg%?hgg ?he

wei ght change rate after impersion in ter. for 24 hours,of preferably 10%
2? OL noﬁgﬁﬁﬁﬂQ9¢ﬁ?¥¥ﬁ%ﬂﬁ9dlﬁe?%a%b@% 50§Efr?ﬁ§’p8PHS§Pﬁgr EVLElggn%osedo
of the thernpsetting pol yuret hane foam has the absol ute val ue of the change
rate Eet%k%HLééﬁﬁ?é§§mﬁ4?§®ﬁ¢?FﬁmPﬁélaﬁﬁndHﬁﬁﬁdeﬁnéhégﬁﬁ%ﬂﬁg?ﬁégimIitg

Bin the wet condition ({(B-A)/A}x100) of 100
layer to form a product.

[0068]

In addition, it is preferable to uniformly adjust the

thickness of the polyurethane foam after formation of the

10 polyurethane foam on the base material layer or simultaneously

with formation of the polyurethane foam. A method of uniformly

adjusting the thickness of the polyurethane foam is not

particularly limited, but examples include a method of buffing

with a polishing material, a method of pressing a pressingplate,

15 and a method of slicing with a slicer. In the case of pressing,

it is preferable that the thickness of the cell dispersed

urethane composition approaches a thickness of the objective

polishing layer as near as possible. Specifically, athickness

of the cell dispersed urethane composition is adjusted at 80

20 to 100% of the thickness of an objective polishing layer. By

adjusting the thickness of the cell dispersed urethane

composition as thin as possible, the internal heat production

at curing can be suppressed, and thereby, variation of the cell
diameter can be suppressed.

25 [0069]



030 or less, preferably 60 or less. [0083] A polishing layer is
preferably provided with a depression and a protrusion structure for

hol ding and renewing 5 a slurry. Though in a case where the polishing | ayer
is formed with a fine foam nmany openings are on a polishing surface

t hereof which works so as to hold the slurry, a depression and protrusion
structure are preferably provided on the surface of the polishing side
thereof in order to achieve nore of Io holdability and renewal of the

slurry or in Orlqleracic?ing}['&ﬁ’,emch.le”%‘écitﬂ U e dECNUGKe EREQE , cBREBKRESAT @

waf er or decrease 1n polishing efficiency. The shape of the depression and

prot rusi %nreSta{rueC& Wé/S}:'h%ﬂ@Q%hB@ {jégglrgg%aéﬁ &)%& Fg? ![ | e]:jiaéd %%t%l Urpys&an be

r et ai ned *and” rene exanpl'és i nclude grooves, concentric

ci rcl e-shaped grooves, through-hal es, non-thr.ough-hol es, I n rism
cyl i nder ® ﬁﬁ?é%l 6Ves 2 %bﬁfﬁi@%ﬁw§§$ §,lfagﬁgﬁnﬁrggv§§,¥g%dg%lg

conbi nati on of these grooves. The gropove pitch rooye mﬁdtg gr oo

t hi cknes$SUSRETSEE At A cuFSPPYSHEHP ed eiT%%??agﬁﬁrQO be sﬁ?igbly
determ ned to form grooves. These depression and protrusion structure are
gener &l | ViSRS Ithy U5G LHEGE acOrpOsBit obhe™§¥oove fiiede droote i deh,
groove depth etc. can also be changed at each certain region to nake

ret ent i opcanthnesieaws fopmshide Hesithabtleness[tgpgagot is made UThEOHBt hod of
form ng the depression and protrusion structure is not particular

linted, wartdh &qQrresciny aeaher. maThemdiyharkdhanipealt iewtlaimy Wf@ﬁeaapxg such
as a bite of predeterm ned size, formation by casting and curing resin in 5
a nol d hasithgpd spevidd ctiseir thcekshapepff dheatdon dhirpyy ebsyeny ¢@zihewith a
pressing plate having a specific surface shape, formation by

phot ol i t hegfaphyd faroriniadn, hynaf@rmhy i ng neans, and fornation by a | aser
light using a CO2 gas |laser or the like. [0085] ioThe thickness of the

pol i shi ngoloaogr is not particularly limted, but is usually about 0.2 to 2
mm preferably 0.5 to 1.5 mm

On the other hand, the <cell dispersed urethane
composition prepared by the method described above is applied
onto a release sheet, and a base material layer is laminated
on the cell dispersed urethane composition. Thereafter, the

15 cell dispersed urethane composition may be cured to form a
polyurethane foam while the thickness thereof is made uniform
with a pressing means. The method is a particularly preferable
method because the thickness of the polishing layer can be
regulated extremely uniformly.

20 [0071]

A material for forming the release sheet 1is not
particularly limited, and can include an ordinary resin and
paper. The release sheet 1is preferably a sheet of less
dimensional change upon heating. The surface of the release

25 sheet may have been subjected to release treatment.
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[ 0086] A polishing pad of the invention may be provided with a 15
doubl e sided tape on the surface of the pad adhered to a platen. [0087] A
sem conductor device is fabricated after operation in a step of polishing a
surface of a sem conductor wafer with a polishing pad. The term a

sem conductor wafer, generally 20 neans a silicon wafer on which a wiring
netal and an oxide | ayer are stacked. No specific limtation is inposed on
a polishing nethod of a sem conductor wafer or a polishing apparatus, and
pol i shi ng\{hd@%erfor med with a polishing apparatus equi pped, as shown in
Fig. 1, wt polishing platen 2 supporting a polishing 25 pad 1, a

pol i shing_head ;5 nol.diing A Se/ Gandyelar 4l & <4nqf: AAckLag makerbal for

appl yi ng a uni m préessure agai nst "t hé wat'er and a supply nechani smof a

pol i shing._agent 3. The polishi ad 1 .is npupted.on th ol j.shi | aten 2
by adher i t FS5ad 130 $HE bl a}[%ﬁgﬁﬁthuéedoﬁ%ﬁe s(ij%i%%é g%@. !fﬁglcggf’ugshi ng 5
platen 2 and the polishing head 5 are di sposed. so trat th olishing pad 1
and the SORRGHIIQor(GRlferd PRI t &EF PRl 42 B§T h@ﬂgogﬁ sf?zFﬁsgace
each other and provided with respective rotary shafts 6 and 7.. A pressure
mechahi sheGt Fredaikeg thie tedmkessdublot "fRafaPNicd FRESHoPPLAPAY Pad 1 is
installed on ic the polishing head 5 side. During polishin the .
seni condusttopanbfenlariy Jpotisedd angd ber myraiessed BYRPAS Ot RESPSFPghi ng
pad 1 while the polishing platen 2 and the polishing head 5 are rotated and
a sl urry iitstbed. pNolestpaoiined |t ¢land o viighppacedten 2ot ow nderef 1t he
slurry, a polishing |oad, a polishing platen

or the like. 1In considering the fact that, after compression,

the size of cells in the foam is increased about 1.1 to 1.5 times,

10 it is preferable in compression to satisfy the following

equation: (Clearance of a coater or nip) - (thickness of the
base material layer and release sheet) = (80 to 90% of the

thickness of the polyurethane foam after curing).

[0073]

15 After the thickness of the sandwich sheet is made uniform,
the polyurethane foam is reacted until it does not flow,
followed post cure. The conditions for post cure are the same
as described above.

[0074]

20 Thereafter, a release sheet on an upper surface side or
a lower surface side of the polyurethane foam is separated to
obtain a polishing pad. 1In this case, since a skin layer is
formed on the polyurethane foam, the skin layer is removed by
buffing, and the like. 1In addition, when the polyurethane foam

25 is formed by a mechanical foaming method as described above,
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15 rotation nunber and a wafer rotation nunber, which are properly

adj usted. [0088] Protrusions and scratches on the surface of the
sem conductor wafer 4 are thereby renoved and polished flatly. 20
Thereafter, a sem conductor device is produced therefromthrough dicing,
bondi ng, packaging etc. The sem conductor device is used in an arithnetic
processor, a nenory etc. Lenses, or glass substrates for hard disks, can

al so be subjected to final polishing in the same nmanner as descri bed above.

25[ EXANPLV%%]ian‘?’f’ n F)go?ﬁle cells iPERENIRG QF\i wiily,be givenofsidethaywention

w t h exanples, e invention I's not mted to description in the
exanpl es. 5[ 0090] [ Measurenent, an | uat i Meagurerept of

aver age éjﬁé%flu‘rlgéﬁ#a%‘?‘lert%ejarc%ns&daevgrgagﬁe/gé%eﬁa]]3}%%{%[2?%%“& p?epar ed '

pol yuret hane foamwas cut parallel to a |o_.thickness. of rl with a
razor bl & fRrR2ES %%%%FﬁwéatgoﬁgruggﬁfﬁgeaségﬁﬁF%? ﬁggggﬁ%|§%§as
fixed on a glass slide, and this S observed at nification,of 100 using

SEM (S 35000 t BthfacRi ehde 8fsthfs POdYULSGdane Fraif the Y80I £Fnd i nage,
the aperture dianeter and the cell dianeter of the whole 15 contin qus

cel | s5i n AHE A g ravyLrafge SWECE ﬁba@ﬂiéahﬁggn@q%¥QQﬁnﬁ9%ﬁ%$y?pﬁg
software (WnRoof, Mtani Corporation), and the average aperture di aneter
and the averiajeiwebf dhamsekls ier ebtalbalat 88ab Pt oy dell thigaPol hSPREIcase of

an el lipsoidal aperture or cell, the area thereof was converted into the
area rate 1s more improved.
[0075]

In addition, after ﬁhe polishing layer is formed without
10 formingthepmlyurethanefoam(polishinglayer)directlycn1the
base material layer, the foammay be applied to the base material
layer using a double-sided tape, and the like.
[0076]
The shape of the polishing pad of the present invention
15 is not particularly limited, but may be a long shape of around
a few meters in length, or may be a round shape of a diameter
of a few tens centimeters.
[0077]
The average cell diameter of the polyurethane foam is
20 preferably 40 to 100 pm, more preferably 60 to 80 um.
[0078]
The average aperture diameter of the polyurethane foam
is preferably 5 to 30 um, more preferably 20 to 30 pm.
[0079]

25 The specific gravity of the polyurethane foam is
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20 ofa circle, and the circl e-correspondi ng di aneter was adopted as the
aperture dianeter or the cell diameter. [0091] (Measurenent of specific
gravity) Det erm ned according to JI'S Z8807-1976. The prepared
25 pol yurethane foamcut out in the formof a strip of 4 cnk8.5 034 cm
(thickness: arbitrary) was used as a sanple for neasurenent of specific
gravity and left for 16 hours in an environnent of a tenperature of 232C
and a humdity of 50%% Measurenent was conducted by using a specific

gravity %%f%ﬁ%{kﬁ%y & many actdlr egh Ry pSdardis, @.3 .td-tod)s.. [188A2the

(Measure rdness) A hardness was neasured in accordance with

JI'S K-7312._ The. . | f o - -
%%¥§:Q%f%&?%%ﬁﬁgb?g ﬂ@%@%ﬂ?@ﬁo.99”%M@§m£}5b11E§y%ﬁﬁpb§§sﬂhha a size

ioof 5¢ tharbitrary t ness) , and the sanples were |éeft for

Lo oS AP S SATER el g LeMpenat il EOCE and Dty ot Sove

sanplres were 0 a ness of "10 nmor nore. A

har d t K C_hard . ' '
ranuf aot (AR 5 SRoBuRan “KePIS CoT X RO eR: it Bt ed i Rigerd

ressurized surface, and 60 seconds | r
F0093P be lowered to attain a certain@%gdhlﬁgeo %Qﬂﬂﬁ%ixﬂ@?.”?@?%ﬁ?%‘

case, permanent deformation tends to be increased and
durability tends to be deteriorated.
[0080]
The hardness of the polyurethane foam, as determined by
10 an Asker C hardness meter, is preferably 10 to 95 degrees, more
preferably 40 to 90 degrees. When the Asker C hardness is less
than 10 degrees, the durability of the polishing layer is
reduced, and the planarity of an object of polishing after
polishing tends to be deteriorated. When the hardness is
15 greater than 95 degrees, on the other hand, the surface of a
material polished is easily scratched.
[0081]
The thermosetting polyurethane foam has the weight change
rate after immersion in water for 24 hours of preferably 10%
20 or more, more preferably 12 to 30%.
[0082]
The polishing layer composed of the thermosetting
polyurethane foam has the absolute value of the change rate
between compressibility A in the dry condition and

25 compressibility B in the wet condition ({ (B-A) /A}x100) of 100
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(Measurenent of wei ght change rate of thernosetting pol yurethane foam

20The prepared thernosetting pol yurethane foamwas cut into the size of 5
mmx 5 mmx thickness 1 nmto obtain a sanple. The sanple was dried in an
oven at 70C for 24 hours, and a weight (W) after drying was neasured. The

sanpl e after drying was imrersed in pure water at 23C for 24 hours,
thereafter, the 25 sanple taken out from'water was placed into a closed
cont ai ner, and water was renoved under the conditions of a rotation

nurber of,, 10000 r PRSI NG @ Sentddd uge (KUBOTA- 6800, manufact ured
byKubota Corporation). Thereafter, a weight (W) of the sanple was

measu.red.[@%ﬁé wei ght change rate ( %) was cal culated by the foll ow ng
equati on. I'ght change rate (% = {(W2-W)/W}x100 [ 0094]

(Measurement of, compressil | hbycin duy gendLiLgn, apdoleqgampyessibylity in

\_/F/ﬁt cgndition)_ ?sure ° ‘comnpr ess rty“in dry condition
e thernpsetting pol yurethane f. t int ircle (thick ] ith
2 i anet GPEHEA I GBY B GIRY g LP BRI oS Cepdsr T drbaertedl o

tenperature_of 23 C and a 15 hum di of 50% for 40 haurs. Co i,bilit
A wasSmedsatBdrdndet P HER ) Povi $iY w&%ﬁﬁﬁ F?‘Sn&oﬁﬁiﬁt}n% uarieﬁ’rﬁrsng%gﬁél i !s i

measuring instrument TMA (SS6000, manufactured by SEIKO | NSTRUVENTS | NC. ).
Cbnpressmmqht%,ﬁQq@@anT(T@aqy)pygp%ng are on a polishing surface

thereof which works so as to hold the slurry, a depression and
protrusion structure are preferably provided on the surface of
the polishing side thereof in order to achieve more of

10 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

15 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

20 are suitably determined to form grooves. These depression and
protrusion structure are generally those having regularity, but
the groove pitch, groove width, groove depth etc. can also be
changed at each certain region to make retention and renewal
of slurry desirable.

25 [0084]



20 TI: Thickness of sanple when a stress of 29.4 kPa (300 g/cnR) was | oaded
to a sanple froma non-| oaded state, and the sanple was held for 60
seconds. T2: Thickness of sanple when a stress of 176.4 kPa (1800 g/cnR)
was further added fromthe Tl state, and the sanple was held 25 for 60
seconds. 036 2. Measurenent of conpressibility in wet condition The

t hernosetting pol yurethane foamcut into a circle (thickness 1 mm with a
dianeter of 7 nmwas i mersed in pure water at 23C for 24 hours,

thereafter, thensampl@@sokakenm it fd OBLPREEE i oANGRPIPFSESIDIbhtY B
was neasured by the same nethod as descri bed above. 3. The change rate of

comm o0 A Lif sy e i ol Low e gor. el

Change rate npress r essi o AY/conpressibility

A} x100 [Q095] . .(Measurenent .of .du . i shi s Eshi

rate) k%?%§7Eﬁﬁ&ﬁhﬁﬁ%ggggﬁolffﬁiﬁgﬁ%é%%lkﬁghgglﬁ%ﬁ?ﬁgggaggeégggagq%EZsLPgd

every m nut es ile a work wa | i shed d the follow diti

and a i meﬁé&,ﬁrgmem FRAS /APEESE it BA AABAL 8 “A0sr B0 SFaF STval e vns
Li shi . o atF.

At or S at PaTIEnBEO e Sasaid Lo LA G aRks ROACRTeaT Y presig! e

resin with a pressing plate having a specific surface shape,
formation by photolithography, formation by a printing means,
and formation by a laser light using a CO, gas laser or the like.
[0085]

10 The thickness of the polishing layer is not particularly
limited, but is usually about 0.2 to 2 mm, preferably 0.5 to
1.5 mm.

[0086]

A polishing pad of the invention may be provided with a

15 double sided tape on the surface of the pad adhered to a platen.
[0087]

A semiconductor device 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

20 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 semicohductor 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

25 pad 1, a polishing head 5 holding a semiconductor wafer 4, a
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20 Pol i shing machi ne: BC-15, manufactured by MAT Co. Pressure: 100 g/cn®
Head speed: 50 rpm Pl aten speed: 40 rpm Slurry: cerium oxi de (SHOROX
F-3 manufactured by Showa Denko 25K K.)/water (100 g/L) 037 Feed anount of
slurry: 100 nL/mn Work: 76 0.8t B270 (rmanufactured by SCHOTT DES AQ
Provided that the tine point at which initial polishing rate stability (%
obt ai ned by the follow ng equation fromthe s average polishing rate from
(n-5) to n, and the naxi mum polishing rate and the m ni mum polishing rate

of the C%ﬁi\ﬁ%ﬂ‘éﬁ%f I#1BS pY1LIRING 1RLeS RepaRB LW ahak £8S, tMAS

((Jloe/;erm(?e _ eis_tea_y-sltate val'ue. Initial polishing rate stability

= S 0 - i i ol shi t l'i shi
ai ) txlog"%{%amsl E%E%xén%tﬁﬁiy ﬂﬁh%ﬁn%%”%@cg#ﬁ%&?‘%@?ﬁ%@ﬁiﬁé@%L2 by
wei g o] ol ytetranmet ene e r | -hawui: :

rm: ecul arpﬁ%e]i %?ﬁnd%ngSJOX(S ﬁ%@%? ,Ongjéx%}r(%lsl‘as\oﬁyﬂ%egé %t& Igglfe 5 HVEERgeL A9

pol ycapral act onedi ol. (nmanufactured b | sel. ical |nst t,. Lid.,

Pl akceéZG&%?ﬁfjo*if?gtr%? i fd§$gﬁ(¥?'¥i$sﬁfcq%h%?aﬁ%aegroggeaﬁo lg?h32§‘,8 35
parts wei ght o | act onetri ol f ac d i sel i

20" | nst T RIEHETLCG. APl Sk GPO308N T RGAPBRR! Sortdp RIS CRgE g RO e
functional group number 3), 2 parts by weight of trinethyl ol propan
(hydr oxylPagrigipingapad: 1 ane8thg &P dumee ¥ G’ﬁeflergfloi}ﬁﬁﬂﬁﬁﬁ‘fo\’%‘)?ef@ parts

by wei ght of a silicone-based surfactant (nmanufactured b¥1 Gol dshmi dt
B8443), by them oppositely face each other and provided with respective

rotary shafts 6 and 7. A pressure mechanism for pressing the
semiconductor wafer 4 to the polishing pad 1 is installed on

10 the polishinghead 5 side. During polishing, the semiconductor
wafer 4 is polished by being pressed against the polishing pad
1 while the polishing platen 2 and the polishing head 5 are
rotated and a slurry is fed. No specific limitation is placed
ona flowrate of the slurry, apolishing load, a polishingplaten

15 rotation number and a wafer rotation number, which are properly
adjusted.

[0088]

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

20 Thereafter, a semiconductor device is produced therefrom
through dicing, bonding, packaging etc. The semiconductor
device is used in an arithmetic processor, a memory etc. Lenses,

or glass substrates for hard disks, can also be subjected to

final polishing in the same manner as described above.

25 [ExaMPLES]



25 and 0.1 parts by weight of a catal yst (manufactured by Mao 038
Corporation, No.25), and they were m xed to prepare a second conponent
(25C). Then, using a stirring blade, stirring was performed vigorously for
about 4 mnutes so that cells were incorporated into the reaction system at
a rotation nunber of 5 900 rpm Thereafter, 72.21 parts by weight of

car boxi i m de-nodi fi edMDI (manufactured by N hon Pol yurethane I ndustry Co.,
Ltd., MIlionate MIL, NCOwW% 29 wt% 25 C), which is a first conponent,
was added ﬁdb§§¥3 container (NCO OH=1.1), and the m xture was stirred for
about 1 mnute 10 to prepare a cell dispersed urethane conposition. [0097]

The prepared C? clql?s%g{ogﬁ ?ﬁ%@%&%eﬁo&‘?%ﬂ ti%eﬁ‘@§oﬁ%&f’e9§m§les,

rel ease-treate ufactured by Toyobo Co. t

pol yethV‘@@é%ﬁghthd 18,0 ek 1§k de ) adagmiaceld hsper sed

ur et hane "hase na?erlal ayer ethyle e terep al ate

t hi ckness: 5 nm was placed on the cell dispersed urethane |ayer. The
cel | dlsﬁﬁf Gt et hane | ayer was adjusted to the thickness of 1.5 mmwith
anproll thereafter curing this at 70 C for 3 hours 20 to forma
ponuPeth%Qﬂsfa loam (i nterconnected cell structure,

[Measurement and evaluation method]

(Measurement of average aperture diameter and average cell

diameter)

The prepared polyurethane foam was cut parallel to a

10 thickness of 1 mm or less with a razor blade as thin as possible

to be used as a sample. The sample was fixed on a glass slide,

and this was observed at magnification of 100 using SEM (S-3500N,

Hitachi Science Systems Co., Ltd.). From the resulting image,

the aperture diameter and the cell diameter of the whole
15 continuous cells in the arbitrary range were measured using an

image analyzing software (WinRoof, Mitani Corporation), andthe

average aperture diameter and the average cell diameter were

calculated. Provided that in the case of an ellipsoidal

aperture or cell, the area thereof was converted into the area
20 of a circle, and the circle-corresponding diameter was adopted

as the aperture diameter or the cell diameter.

[0091]

(Measurement of specific gravity)

Determined according to JIS Z8807-1976. The prepared

25 polyurethane foam cut out in the form of a strip of 4 cmx8.5
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average cell dianeter: 68.5 pm average aperture dianeter: 24 gm specific
gravity: 0.47, C hardness: 50 degrees). Then, the rel ease sheet under the
pol yur et hane foam was separated. Then, a surface of the pol yurethane foam
was sliced into the thickness 25 of 0.6 mmusing a bandsawtype slicer
(manuf actured by Fecken 039 Co.), and the thickness precision was adjusted
by buffing to forma polishing | ayer having a thickness of 0.5 mm The

pol yur et hane foam had roughly spherical interconnected cells. Thereafter, a

doubl e- S'&?ch%%n(as@uﬁﬁﬁégkyﬁvp&s JERRIEact W1 by rSekisuiekbeni cal
Co., Ltd. lam nated to a base material |ayer surface using a

la”‘nat'qgfgE%%ﬁ%%ct8iQang9£%¥gJﬂﬂhfgﬁhﬁg6pﬁg r£ 0098l Exanpbascidtand 3 and

Cowparatlve I'es According to t e sane manner as that o
Exanmp 1 xcep

; .
adopted ﬁ@PF§ﬁEH%%péggﬂ%§£g{g%é?%BQQE% '%% gi%ﬁﬁh ggll J%?%S%%n ol | ows.

&Z,ﬁ?owo' ytetramet hyl encet hergl ycol wi th. 15, nunber - aver age, ppl eyl ar

5 (manufactured by Sartorius Co.,Ltd).
[0092]
(Measurement of hardness)
A hardness was measured in accordance with JIS K-7312.
The prepared polyurethane foam was cut into samples with a size

10 of 5 cmx5 cm (with arbitrary thickness), and the samples were
left for 16 hours in an environment at a temperature of 23°C+2°C
and humidity of 50%1%5%. When measured, the samples were piled
up to a thickness of 10 mm or more. A hardness meter (Asker
C hardness meter, pressurized surface height 3 mm, manufactured

15 by Kobunshi Keiki Co., Ltd.) was contacted with a pressurized
surface, and 60 seconds later, the hardness was measured.
[0093]

(Measurement of weight change rate of thermosetting
polyurethane foam)

20 The prepared thermosetting polyurethane foam was cut into
the size of 5 mm x 5 mm x thickness 1 mm to obtain a sample.
The sample was dried in an oven at 70°C for 24 hours, and a weight
(Wl) after drying was measured. The sample after drying was
immersed in pure water at 23°C for 24 hours, thereafter, the

25 sample taken out from water was placed into a closed container,

[} 35



PTM>%650: pol ytetranet hyl ene ether glycol w th nunber-average nol ecul ar

wei ght 650 Pl akcel 210N:. pol ycaprol act onedi ol (nmanufactured by Dai sel
Chem cal Instrument Ltd., hydroxy group value: 110 ng KOH g, 20 functi onal
group nunber 2) Pl akcel 205: pol ycaprol actonedi ol (nmanufactured by Dai sel
Chem cal Instrument Ltd., hydroxy group value: 208 ng KOH g, functional
group nunber 2) Plakcel 305: polycaprolactonetriol (manufactured by Dai sel
25 Chemi cal Instrunent Ltd., hydroxy group value: 305 ng KOH g, functional

group nNUNRRS wdkerDFSs Hi oM enged! Y88l cdtyt Dxnys @Fos rotal tiesn hOkbery
KOH g, functional group nunber 2) TMP: trimethyl ol propane (hydroxy group

val ue: 1 f i
128 188 08h8/m Pn futiGld Qnadn OF PEPGBUIIRI0-6800, factured
. B8443: silicone- %éeénslurrlf act aglnt ( ma?luf act%redby Gol dshmi d;[n)anu -alslo.ugg:

cat al yst t J Co rati . l:i gnra :
car bodi i #@H%g%fﬁrﬁ%’t I%ﬁr}g)n'uf g@%&%eajdfq{?yr’i %Mﬁlﬁ?)ﬁ &Wg %?e?h%ﬁgm %o?ust ry
Ltd., NCCV)Vavg % 29 }'\éo% [ 0099] [Table 1]

measu
5 The weight change rate (%) was calculated by the following
equation.
Weight change rate (%) = {(W2-W1)/W1}x100
[0094]

(Measurement of compressibility in dry condition, and
10 compressibility in wet condition)
1. Measurement of compressibility in dry condition
The thermosetting polyurethane foam cut into a circle
(thickness 1 mm) with a diameter of 7 mm was allowed to stand
still under the atmosphere at a temperature of 23 °C and a
15  humidity of 50% for 40 hours. Compressibility A was measured
under the following conditions using a thermal analysis
measuring instrument TMA (SS6000, manufactured by SEIKO
INSTRUMENTS INC.).
Compressibility A (%) = {(T1-T2)/T1}x100
20 T1l: Thickness of sample when a stress of 29.4 kPa (300 g/cmz)
was loaded to a sample from a non—-loaded state, and the sample
was held for 60 seconds.
T2: Thickness of sample when a stress of 176.4 kPa (1800 g/cmz)
was further added from the Tl state, and the sample was held

25 for 60 seconds.



Exanple 1 Exanple 2 Exanple 3 conparative Exanple 1 Conparative Exanple 2
PTMGL000 - - - 62.5

2. Measurement of compressibility in wet condition
The thermosetting polyurethane foam cut into a circle
(thickness 1 mm) with a diameter of 7 mm was immersed in pure
water at 23°C for 24 hours, thereafter, the sample was taken
5 out from water, and compressibility B was measured by the same
method as described above.
3. The change rate of compressibility was calculated by the
following equation.
Change rate = {(compressibility B - compressibility
10 A)/compressibility A}x100
[0095]
(Measurement of dummy polishing time and average polishing
rate)
Using the prepared polishing pad, the polishing rate was
15 measured every 10 minutes while a work was polished under the
following conditions, and a time from an initial value to
attainment of a steady-state value was adopted as dummy
polishing time. In addition, the average polishing rate after
attainment of the steady-state value was measured.
20 Polishing machine: BC-15, manufactured by MAT Co.
Pressure: 100 g/cm?
Head speed: 50 rpm
Platen speed: 40 rpm
Slurry: cerium oxide (SHOROX F-3 manufactured by Showa Denko

25 K.K.)/water (100 g/L)



PTM350 38 - - - - Plakcel 210N - 80 62.5 74.5 - Pl akcel 205 25

Feed amount of slurry: 100 mL/min
Work: ¢ 76 0.8t B270 (manufactured by SCHOTT DES AG)
Provided that the time point at which initial polishing

rate stability (%) obtained by the following equation from the
5 average polishing rate from (n-5) to n, and the maximum

polishingrateandthendnimumpolishingrate(Iftheconsecutive

five times polishing rates became 10% or less, was determined

as the steady-state value.

Initial polishing rate stability (%) = {(maximum polishing
10 rate-minimum polishing rate)/average polishing rate}x100

[0096]

Example 1

Into a container were placed 38 parts by weight of
polytetramethylene ether glycol having a number-average

15 molecular weight of 650 (PTMG650), 25 parts by weight of
polycaprolactonediol (manufactured by Daisel Chemical
Instrument Ltd., Plakcel 205, hydroxy group value: 208 mg KOH/g,
functional group number 2), 35 parts by weight of
polycaprolactonetriol (manufactured by Daisel Chemical
20 Instrument Ltd., Plakcel 305, hydroxyl group value: 305 mg KOH/g,
functional group number 3), 2 parts by weight of
trimethylolpropane (hydroxyl group value: 1128 mg KOH/g,
functional group number 3), 10 parts by weight of a
silicone-based surfactant (manufactured by Goldshmidt, B8443),

25 and 0.1 parts by weight of a catalyst (manufactured by Kao
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Pl akcel 305 35 18 24.5 11 24.5 DEG - - 11 12.5 11

10

15

20

25

Corporation, No.25), and they were mixed to prepare a second
component (25°C). Then, using a stirring blade, stirring was
performed vigorously for about 4 minutes so that cells were
incorporated into the reaction system at a rotation number of
900 rpm. Thereafter, 72.21 parts by weight of
carboxiimide-modified MDI (manufactured by Nihon Polyurethane
Industry Co., Ltd., Millionate MTL, NCO wt%: 29 wt%, 25 °C),
which is a first component, was added to the container
(NCO/OH=1.1), and the mixture was stirred for about 1 minute
to prepare a cell dispersed urethane composition.

[0097]

The prepared cell dispersed urethane composition was
coated on a release-treated release sheet (manufactured by
Toyobo Co., Ltd., polyethylene terephthalate, thickness: 0.1
mm) to form a cell dispersed urethane layer. Then, a base
material layer (polyethylene terephthalate, thickness: 0.2 mm)
was placed on the cell dispersed urethane layer. The cell
dispersed urethane layer was adjusted to the thickness of 1.5
mm with a nip roll, thereafter curing this at 70 °C for 3 hours
to form a polyurethane foam (interconnected cell structure,
average cell diameter: 68.5 pm, average aperture diameter: 24
um, specific gravity: 0.47, C hardness: 50 degrees). Then, the
release sheet under the polyurethane foam was separated. Then,
a surface of the polyurethane foam was sliced into the thickness

of 0.6 mm using a bandsaw-type slicer (manufactured by Fecken
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TWP 2 2 2 2 2 B8443 10 6 10 6 4 No.25 0.1 0.1

10

15

20

25

Co.), and the thickness precision was adjusted by buffing to

form a polishing layer having a thickness of 0.5 mm. The

polyurethane foam had roughly spherical interconnected cells.

Thereafter, a double-sided tape (Double Tack Tape, manufactured

by Sekisui Chemical Co., Ltd.) was laminated to a base material

layer surface using a laminating machine to prepare a polishing

pad.

[0098]

Examples 2 and 3 and Comparative Examples 1 and 2
According to the same manner as that of Example 1 except

that the incorporation ratio described in Table 1 was adopted,

a polishing pad was prepared. Compounds in Table 1 are as

follows.

+- PTMG1000: polytetramethylene ether glycol with

number—-average molecular weight 1000

- PTMG650: polytetramethylene ether glycol with number-average

molecular weight 650

-Plakcel 210N: polycaprolactonediol (manufactured by Daisel

Chemical Instrument Ltd., hydroxy group value: 110 mg KOH/g,

functional group number 2)

-Plakcel 205: polycaprolactonediol (manufactured by Daisel

Chemical Instrument Ltd., hydroxy group value: 208 mg KOH/g,

functional group number 2)

-Plakcel 305: polycaprolactonetriol (manufactured by Daisel

Chemical Instrument Ltd., hydroxy group value: 305 mg KOH/g,
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0.050.1 0.1 Mllionate MIL 72.21 47.71 80.90 77.46 80.90 Isocyanate group
concentration (% 12.2 10.0 13.0 12.7

functional group number 3)

-DEG: diethylene glycol (hydroxy group value: 1057 mg KOH/g,

functional group number 2)

- TMP: trimethylolpropane (hydroxy group value: 1128 mg KOH/g,
5 functional group number 3)

-B8443: silicone-based surfactant (manufactured by

Goldshmidt)

-No.25: catalyst (manufactured by Kao Corporation)

-Millionate MTL: carbodiimide-modified MDI (manufactured by
10 Nihon Polyurethane Industry Ltd., NCO wt%: 29 wt%)

[0099]

[Table 1]



13.0 [0100] [ BRI EF DESCRI PTI ON OF DRAW NGS] [0101] [Fig. 1] a schematic
i llustration showi ng one exanple of a conventional polishing apparatus used
in CVWP polishing. [DESCRI PTION OF SYMBOLS] [0102] 1: Polishing pad 2:
Polishing platen 3: Abrasive liquid (slurry) 4: Object to be polished (

sem conductor wafer, |ens, and gl ass substrate)
Example 1 | Example 2 | Example 3 Cgi‘g;;izl‘{e Cgigigizlge

PTMG1000 - - - - 62.5
PTMG650 38 - - - -
Plakcel 210N - 80 62.5 74.5 -
Plakcel 205 25 - - - -
Plakcel 305 35 18 24.5 11 24.5
DEG - - 11 12.5 11
TMP 2 2 2 2 2
B8443 10 6 10 6 4
No.25 0.1 0.1 0.05 0.1 0.1
Millionate MTL | 72.21 47.71 80.90 77.46 80.90
Isocyanate
S tration | 12.2 10.0 13.0 12.7 13.0
(Wt %)
[0100]
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5: Supporting stand (polishing head) 6, 7: Rotating shaft [Cains] (Caim
1] A polishing pad conprising a polishing | ayer provided on a base 5
material |ayer, wherein the polishing |layer conprises a thernosetting

pol yur et hane foam contai ni ng roughly spherical interconnected cells having
an aperture, the thernosetting pol yurethane foam conpri ses an isocyanate
conponent and an active hydrogen-contai ning conpound as starting

conponents, the[ispcydnate [io fonpgonent contains 90% by wei ght or nore of
di phenyl net hane §Q3§g§¥anatema1dlcr a nodified product thereof, the active
hydr ogen- cont ai NkEngs COREBIRIdOcod di ns 60 to 98% by wei ght of
pol ycapr ol act onedipl'=|PoT ydapr pl“agt onetri ol and/ or pol ycapr ol act onet et r aol
inall, and 20 tlo 40%/by Wai ght off a conpound 15 havi ng the nunber of
functional groups geadtive wWth an isocyanate group of 3, the isocyanate
group concentratgqhgmegigcyeotJc;re total amount of the isocyanate
conponent and trof%pﬁﬁve*hyd@ogéh-containing conpound is 10 to 15% by
wei ght, and the pdiisri1g llayer has the absol ute value of the change rate
bet ween 20 conpressibitHtyA+p—the dry condition and conpressibility B in
the wet condition (£(B-A)f A x1p0) jof 100 or less. [Caim 2] The
pol i shing pad agcdrding|to|clalm1, wherein the 25
thernDsettingpoly@fgthgiﬁ@pa@ha§fa wei ght change rate after inmmersion in
wat er for 24 hoursf§f l)g%gr@nmng. [Claim3] The polishing pad according
to claim1 or 2| vherebn|X| S | S
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g5
©p
P
PR R 1 IS
@3\1 ) ™
g 280 |Ble| © | =~
15] o P <
3 e
Egﬂ)ﬁ — [To) 15
FEeelolalw| o | =
R N
" @
UggOM\—iO\ ™
’88 Wwir|w} ™M 9]
o T
—Cv
-6|> <r<r'<r:<r <
[}
85 5
858 | lale
582 83lolal v | o
g)&g"’ Ao
< oo
o 3
o p !0 —t
592 BlalRR 8| S
>0 c Tlo
< g
9] (]
— N[> P> N
[\ - -
VIOV VL O
® A= =] © o
. SEEEEEE
Q 85|55 5|S &
o X XIX|E X|E X
EA MO |0




the polishing layer is self-adhered to the base material |ayer. 5[C ai m 4]
The polishing pad according to any of clains 1 to 3, wherein the
t her nosetti ng pol yuret hane foam has an interconnected cell structure having
an average cell dianmeter of 40 to 100 gm and an average aperture di aneter
of 5to 30 10gm [C aimb5] A process for producing a sem conductor device,
conprising a step of polishing a surface of a sem conductor 15 wafer using
t he polishing pad according to any of clains 1 to 4. 046

[BRIEF DESCRIPTION OF DRAWINGS]

[0101]
[Fig. 1] a schematic illustration showing one example of a

conventional polishing apparatus used in CMP polishing.

5 [DESCRIPTION OF SYMBOLS]
[0102]
1: Polishing pad
2: Polishing platen
3: Abrasive liquid (slurry)
10 4: Object tobe polished (semiconductor wafer, lens, and glass
substrate)
5: Supporting stand (polishing head)
6, 7: Rotating shaft
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[claims]
[claim 1]

A polishing pad comprising a polishing layer provided on a base
material layer, wherein the polishing layer comprises a
thermosetting polyurethane foam containing roughly spherical
interconnected cells having an aperture, the thermosetting
polyurethane foam comprises an isocyanate component and an active
hydrogen-containing compound as starting components, the isocyanate
component contains 90% by weight or more of diphenylmethane
diisocyanate and/or a modified product thereof, the active
hydrogen-containing compound contains 60 to 98% by weight of
polycaprolactonediol, polycaprolactonetriol and/or
polycaprolactonetetraol in all, and 20 to 40% by weight of a compound
having the number of functional groups reactive with an isocyanate
group of 3, the isocyanate group concentration relative to the total
amount of the isocyanate component and the active
hydrogen-containing compound is 10 to 15% by weight, and the
polishing layer has the absolute value of the change rate between
compressibility A in the dry condition and compressibility B in the

wet condition ({(B-A)/A}x100) of 100 or less.

[ciaim 2]

The polishing pad according to claim 1, wherein the
thermosetting polyurethane foam has a weight change rate after

immersion in water for 24 hours of 10% or more.
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[claim 3]

The polishing pad according to claim 1 or 2, wherein

the polishing layer is self-adhered to the basematerial layer.

[claim 4]

The polishing pad according to any of claims 1 to 3,
wherein the thermosetting polyurethane foam has an
interconnected cell structure having an average cell diameter

of 40 to 100 um and an average aperture diameter of 5 to 30

pm.

(Claim 5]

A process for producing a semiconductor device,
comprising a step of polishing a surface of a semiconductor
wafer using the polishing pad according to any of claims 1 to

4.



