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DESCRI PTI ON PROCESS FOR MANUFACTURI NG POLI SHI NG PAD
TECHNI CAL FIELD 5 [0001] The present invention relates
to a nmethod for production of a polishing pad by
whi ch the planarizing processing of optical materials
such as lenses, reflecting mrrors and the |ike,
silicon wafers, glass substrates for 10 hard di sks,
al um num substrates, and nmaterials requiring a high
degree of surface planarity such as those in genera
metal polishing proces@Eﬁ@ﬁéﬁﬁIQ@ carried out stably
with high polishing efficiency. The polishing pad of
t he presER@CEﬁSeﬁ@RoMAN§Fa§§HR§§GtP@@E§Hﬂ%GpEéDerably
in a 15 process of planarizing a silicone wafer, and
a device having an oxide layer, a netal l|layer or the
like formed on a silicon wafer, before | am nation and
TECoNpeAL onIBLDt he oxide |ayer, the netal |ayer or the
i ke. 20 BACKGROUND ART [0002] Production of a
[os@nj conduct or device involves a step of form ng an
el ectroconductive filmon the surface of a wafer to
for Mrige VhFd Sht ayeFeyi®hoLol bt 890t 3PAYme€h6RI REr 25
etc., a step of formng an interlam nar insulating

pr$d&é%£5h éftge?&i{éﬂgné £8, b§t GhicANEHBNPUARYSA zing
surface made O el ectroconducti ve naterlal such as

prégg§%1ﬁﬁmbf”bb@f8$ftﬁ§9erlals such as lenses, reflecting
mirrors and the like, silicon wafers, glass substrates for
hard disks, aluminum substrates, and materials requiring a
high degree of surface planarity such as those in general
metal polishing processing can be carried out stably with
high polishing efficiency. The polishing pad of the
present invention is used particularly preferably in a
process of planarizing a silicone wafer, and a device
having an oxide layer, a metal layer or the like formed on
a silicon wafer, before lamination and formation of the

oxide layer, the metal layer or the like.

BACKGROUND ART
[0002]

Production of a semiconductor device involves a step
of forming an electroconductive film on the surface of a
wafer to form a wiring layer by photolithography, etching

etc., a step of forming an interlaminar insulating film on
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material is generated on the surface of a wafer by
these steps. In recent years, processing for fine
wiring and 5 nultilayer wiring is advancing for the
pur pose of higher integration of sem conductor
integrated circuits, and accordingly techni ques of
pl anari zi ng an uneven surface of a wafer have becone
i mportant. [0003] 10 As the nethod of planarizing an
uneven surface of a wafer, a CMP nethod is genera
theugdginVAaey t&chn RRE atheEG R e 2% ?eﬁie%h
a wafer to be polished is pressed against a polishing
e lesifrfomemdsfc tal soInasie T baaich s mefFacndfan e siafaing
is polished with an abrasive in the 15 formof slurry
ma teniiadg isbragiemm tpdhiars Wies porsiare ef ¢ (vafer by these
(hereinafter, referred to as slurry). As shown in Fig.
stebs. arpokkeshhngyappar, apuscessd ngederalflipel wigNRg snd
provided for exanple with a polishing platen 2 for
mulSUARGIdr RY ra repliiss hidigarpaichdl, f@r stippruipasstandigher
(polishing head) 5 for 20 supporting a polished
intERredidn OrafRimi dhndudiaeKi g edid edd atifauite) fatdd y
pressurizing a wafer, and a mechanismof feeding an
accVAIMS tER&MRQUeHN i Pathak 1 Find idid athawdih dbeface of

polishing platen 2 for exanple via a doubl e-sided

a W3R nihe @ygdﬂgzﬁﬁyyfgégtg and the 25 supporting

stand 5 are provi wth rotating shafts 6 and 2 7
(00l pectively and are arranged such that the polishing
pa 1 and the polished material 4, both of which are

Supg%r%%% method of planarizing an uneven surface of a
wafer, a CMP method is generally used. CMP is a technique
wherein while the surface of a wafer to be polished is
pressed against a polishing surface of a polishing pad, the
surface of the wafer is polished with an abrasive in the
form of slurry having abrasive grains dispersed therein
(hereinafter, referred to as slurry). As shown in Fig. 1,
a polishing apparatus used generally in CMP is provided for
example with a polishing platen 2 for supporting a
polishing pad 1, a supporting stand (polishing head) 5 for

supporting a polished material (wafer) 4, a backing

material for uniformly pressurizing a wafer, and a

mechanism of feeding an abrasive. The polishing pad 1 is

fitted with the polishing platen 2 for example via a
double-sided tape. The polishing platen 2 and the

supporting stand 5 are provided with rotating shafts 6 and
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by them are opposed to each other. The supporting
stand 5 is provided with a pressurizing nechani sm for
pushing the 5 polished material 4 against the
polishing pad 1. [0004] Conventionally, such a
pol i shing pad is manufactured by a batch nethod such
as (1) a nmethod including casting a resin nateri al
into a nold to forma resin block and 10 slicing the
resin block with a slicer, hod _. i ncl di q

7 regperkgvalyesrf ﬁéteelanrglanigﬁfjosél%l admn drhsr 29 lﬁgl ngh&ad
resin material to forma thin sheet, or (3) a nethod

1 apdckhei rglishedngaierawlr dsi RONEt Ofi MNighy ager Sy@PRg ted
the nelt froma T die to forma sheet directly. 15

by EBed5] ademephodedf tooreichueotibley -pr BdecPuprarting stand 5
pol yur et hane- pol yurea polishing sheet material is

is pkeeipedpeset toprpseventivngr mgchemd sim foar dueds nacéhle
size or the |ike, which would otherw se be caused by

polbahel preduichion aehhads 26e( Bafldshihiot @eat dre 1).
Specifically, this nethod includes mXxing raw

roopmgerials for polyurethane, a fine powder with
particle sizes of 300 pmor |ess, and an organic

f oafgbRgenfg6AL1 1 'SQH@ﬁghnﬁo§ﬂ§h§ﬁ§tpa@ i Re manxifac@ ured
into the space etween a pair of endless surface

y BebhEcn! RERBArLALH Ag 3175aPRbYRRU 2aLh0A1HeACksen ! 2
he m xture u5|ng heati ng nmeans, 3 and separating the

resigsﬁékkgga SgaﬁggdpE8d§8Em,aOQb%H% pidkaeadoel ts

Ri ng sheet nmateri al

slicing the resin block with a slicer, (2) a method
including casting a resin material into a mold and pressing
the resin material to form a thin sheet, or (3) a method
including melting a raw resin material and extruding the
melt from a T die to form a sheet directly.

[0005]

A method of continuously producing a polyurethane-
polyurea polishing sheet material is also proposed to
prevent variations in hardness, cell size or the like,
which would otherwise be caused by batch production methods
(Patent Literature 1). Specifically, this method includes
mixing raw materials for polyurethane, a fine powder with
particle sizes of 300 pm or less, and an organic foaming
agent, discharging and casting the mixture into the space
between a pair of endless surface belts, then performing a

polymerization reaction of the mixture using heating means,
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obtai ned. [0006] 5 Wien CVWP is conducted, there is a
probl em of judging the planarity of wafer surface.
That is, the point in time when desired surface
properties or planar state are reached should be
detected. Wth respect to the thickness of an oxide
film polishing speed etc., the polishing treatnent 10
of a test wafer has been conducted by periodically
treatiﬁg the wafer, and after the results are
andc APREABANTa thgf 25 UdéA PN §hee ta SheddeL © Hodusinfdore dhe
to polishing treatnment. [0007] In this method,
surffoseveeltsheot thatmenpoliiphiny shesdt matshigilerd sand
the cost for the treatnent are wasteful, and a test
obtwahed.and a product wafer not subjected to processing
are different in polishing results due to a | oading
[00ebfect wunique to CMP, and accurate prediction of
processing results is difficult w thout actua

pr owBesi 0gpof st Benddcpedduehewal 5. a pdBem of judging
Accordingly, there is need in recent years for a

thenEEQﬁQrQQQaQEerEekns&k&@c@ete@ha@nléf the point in time
time when desired surface properties and thickness

whefl 8cdttahnedrriecabrbberkit® o EYBnRrOGRSIeNGra teached
order to solve the 4 problem described above. Wile

sho%?&'ggsdggégega arﬁlyﬁegesﬁgétsgghtﬁgt@Hlbﬁﬁes@nof an
ptical “detection using a
oxide film, polishing speed etc., the polishing treatment
of a test wafer has been conducted by periodically treating
the wafer, and after the results are confirmed, a wafer
serving as a product is subjected to polishing treatment.
[0007]

In this method, however, the treatment time of a test
wafer and the cost for the treatment are wasteful, and a
test wafer and a product wafer not subjected to processing
are different in polishing results due to a loading effect
unique to CMP, and accurate prediction of processing
results is difficult without actual processing of the
product wafer.
[0008]

Accordingly, there is need in recent years for a
method capable of in situ detection of the point in time

when desired surface properties and thickness are attained

at the time of CMP processing, in order to solve the
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filmthickness nonitoring nechanismwth a | aser beam
which is incorporated in a rotary platen, is becom ng
the 5 nmainstreamin view of neasurenent accuracy or
spatial resolution in non-contact neasurenent (Patent
Literatures 2 and 3). [0009] The optical detection
nmeans is specifically a nethod 10 of detecting the
endpoi nt of polishing by irradiating a wafer via a

ol i shing pad through a _w ndow (Ilight- ansmttin
DropagRORP SAFLACA PROE heli 1antie hoANPoRPGoRR are tded
interference signal generated by reflection of the
for| sysh desgrties. | eolOpPtisaducRtesticd Met&oSh @St & s

determ ned by knowi ng an approxi mate depth of surface
filmnéhénkess shypomiordniongeghashsiga iith Bhd asqircbgess of
a surface |ayer of a wafer. Wien such change in
whithi dknéssolmporatsdedmala trotely 20 attenck ies Hegfoming the
unevenness, the CMP process is finished. As a nethod
maigktadetact hngithe o€ndeaisnireokenpokicshinagybyrsisgatial
optical neans and a polishing pad used in the nethod,

res%aitous HBt hods cand apel nshisngepads (Pavtentedn tereposed. 2
[0011] 25 A polishing pad having, as least a part
andtBgreof, a 5 solid and uniformtransparent polyner
sheet passing a light of wavelengths of 190 to 3500
[Ooegntherethrough i s disclosed

The optical detection means is specifically a method
of detecting the endpoint of polishing by irradiating a
wafer via a polishing pad through a window (light-
transmitting region) with a light beam, and monitoring an
interference signal generated by reflection of the light

beam.

[0010]

In such method, the endpoint is determined by knowing
an approximate depth of surface unevenness by monitoring a
change in the thickness of a surface layer of a wafer.
When such change in thickness becomes equal to the
thickness of unevenness, the CMP process is finished. As a
method of detecting the endpoint of polishing by such
optical means and a polishing pad used in the method,
various methods and polishing pads have been proposed.

[0011]

A polishing pad having, as least a part thereof, a
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(Patent Literature 4). Further, a polishing pad having
a stepped transparent plug inserted into it is

di sclosed 5 (Patent Literature 5). A polishing pad
having a transparent plug on the sane surface as a
pol i shing surface 1is disclosed (Patent Literature 6).
[ 0012] Besides, a proposal is also offered for
preventing a 10 slurry from|l eaking out an interface

cont €Ty LISk B2 20 LATLELL S 80080 g, g1

8). However, the techniques of Patent Literatures 7
of wayed emaFdsa ofr d90erha BN S (e net AT e dEisdesed

or the fluid-inperneable | ayer may be easily 15
(Pagepdr dtid¢radareo 431-ur Fyrther) t raPPbhsBiPEngagolrEARAQG2

because it is bonded to the polishing |layer with a
steppeldl érasispedenape.lyg0didiertest énite dltsd sdidicicdoseda

met hod for manufacturing a 20 polishing pad, which
(Paitealtudds epbacireg 53 .r od polpkhgngf pad hawstgresin in a

liquid of a second resin, curing the second resinto

trapkppakataplogmed phedyeine aud fldeCiang af el ifstrited surface
product to forma polishing pad having a |ight-

is HR8eIBskh N@ateaionizedatupel is5hi ng region integrated
25 together (Patent Literature 9). In this

rooffepuf acturing 6 nethod, the light-transmtting region
and the polishing region are integrated with each

Othgésiﬁgsyhgtp§555§¥llgékalso offered for preventing a
slurry from leaking out an interface (joint line) between a
polishing region and a light-transmitting region (Patent
Literatures 7 and 8). However, the techniques of Patent
Literatures 7 and 8 have a problem in which the transparent
sheet or the fluid-impermeable layer may be easily
separated due to slurry infiltration during polishing,
because it is bonded to the polishing layer with a double-
sided tape.

[0013]

There is also disclosed a method for manufacturing a
polishing pad, which includes placing a rod or plug of a
first resin in a liquid of a second resin, curing the
second resin to prepare a formed product, and slicing the
formed product to form a polishing pad having a light-
transmitting region and a polishing region integrated

together (Patent Literature 9). In this manufacturing



10

15

20

25

can be prevented to sone extent. [0014] 5 In the case
of the manufacturing nmethod of Patent Literature 9,
however, voids (pores) can be forned at the interface
between the first and second resins in the process of
placing a rod or plug of the first resinina liquid
of the second resin, so that a slurry may | eak 10
t hrough the voids. In addition, the method of Pat ent
Literature 9 cannot be used to produce_ a
meteid /s ey 1gait —reoss)l thaddeh 998y 2ne é‘—fF Pﬁélﬁhlng
2004- 169038 Patent Literature 2: US5069002 15 Pat ent
rediiorerateuratygressoB Mxh pacdnotliarer iurtdat: sjmrgy leak
Nat i onal Publication (Laid- Open) No. 11-512977 Pat ent
carnl ibeepatavem ted tB- Aohe/@8F erPatent Literature 6: JP-A
10- 83977 20 Patent Literature 7: JP-A 2001-291686
[OORatjent Literature 8: JP-A National Publication (Laid-
Open) No. 2003-510826 Patent Literature 9: JP-A
2005121024 3a2525 ol $60ldRE fek t THE ngNYIENHJAN of PROBIENS

TO BE SOLVED BY THE | NVENTI ON [0016] An object of the
LitlePeertdeon | $iove vRQVivda d& Mpldies)f @an be formed at the
interface between the first and second resins in the
process of placing a rod or plug of the first resin in a
liquid of the second resin, so that a slurry may leak
through the voids. In addition, the method of Patent
Literature 9 cannot be used to produce a long polishing pad.
[0015]

Patent Literature 1: JP-A 2004-169038

Patent Literature 2: US5069002

Patent Literature 3: US5081421

Patent Literature 4: JP-A National Publication (Laid-
Open) No. 11-512977

Patent Literature 5: JP-A 9-7985

Patent Literature 6: JP-A 10-83977

Patent Literature 7: JP-A 2001-291686

Patent Literature 8: JP-A National Publication (Laid-
Open) No. 2003-510826

Patent Literature 9: JP-A 2005-210143

DISCLOSURE OF THE INVENTION
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manuf acturing a polishing pad that has a high | evel of
5 optical detection accuracy and is prevented from
causing slurry |eak frombetween the polishing region
and the Ilight-transmtting region. MEANS FOR SOLVI NG
THE PROBLEMS 10 [0017] As a result of investigations
to solve the above problens, the inventors have nmade
the invention based on the finding that the object
can be achi eved using the ol i shi ng pad manufacturing
PROBEENS Te BEY iS@éNE@eIB%WTHR I[?\W@}Ig]l e invention is
directed to a nethod for nmanufacturing a polishing
[00p&d, including the steps of: preparing a
cel |l -di spersed urethane conposition by a nechanica
f oaRhngbyethodf phaciingeatlioghtist tangmotvtidey a20eitdgidosor
at a predeterm ned position on a face material or a

manb€btt0@AYIgy @r poMiishe nie@dionghart @ rg Hikgh flaoel of
material or the belt conveyor; continuously

optdcathargicnd ibhe acehlracdi sper Sed piatdharel camposiatisdmg
onto a part of the face mnaterial or the belt conveyor

s1uMher g chhe ehibghbelrarsmitld RB135Hi8¢ Adivmendlaeed;
pl aci ng anot her face material or belt 8 conveyor on

1igh@Qthggﬁggggﬂﬁ?g%?ighgpersed ur et hane conposition;

curing the ce persed urethane conposition to
forma polishing region including a polyurethane foam
while its thickness is controlled to be uniform so

MEA&EaEOﬁ SOLVING THE PROBLEMS

[0017]

As a result of investigations to solve the above
problems, the inventors have made the invention based on
the finding that the object can be achieved using the
polishing pad manufacturing method described below.

[0018]

The invention is directed to a method for
manufacturing a polishing pad, including the steps of:
preparing a cell-dispersed urethane composition by a
mechanical foaming method; placing a light-transmitting
region at a predetermined position on a face material or a
belt conveyor, while feeding or moving the face material or
the belt conveyor; continuously discharging the cell-
dispersed urethane composition onto a part of the face
material or the belt conveyor where the light-transmitting

region is not placed; placing another face material or belt
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5 polishing sheet is prepared; applying a polyurethane
resin coating conposition containing an aliphatic
and/or alicyclic polyisocyanate to one side of the
pol i shing sheet and curing the pol yurethane resin
coating conposition to forma water-inperneable film
and cutting the polishing 10 sheet. [0019] The
manuf act uri ng net hod all ows continuous production of
a polishing sheet having a light-transmitti regi on
COngiRY Ora|9%0 tgﬁ m%ngﬁﬂg ﬁgeldardilpﬁaﬁﬁﬁ%q[n S AT i gh
productivity. 15 According to the manufacturing L
compststidd.onrheutigie thearsshi itdifperEsibii eaid alfe composition
polishing region are integrally formed so that a
to doumr v oo ligdsing kasigiaro irediodimemaaradesir etthpne foam,
light-transmtting region and the polishing region
whider iing poliicsdmasg. il caddindldgd thve beatwri-iamer mealblbat a
film 20 provided on one side (the back surface) of the

polpehiishi RGeethaet praspaceyy etpglly ipre\entolshuraghdreakiesin
The water- inpernmeable filmis made of a pol yurethane
coalt@sigh comiplodiifiiRg c¥htalinghaf iah and/fatald el dax
pol yi socyanate and therefore has a high |evel of

alilh@ht &t pRISTddRReRtRNG J I Bildd bf heliylefdriag tdheet
wat er -i npefneabl’e fil mhas no adverse effect 9 on the

and? %gitrqglgl dete %ﬁ%@%@ﬁw Wit RIRAUGRS ddihoAdva age

ong i"shing pad produced therewith can be

forﬁa‘zi kv%t\é@:liﬁﬁgem%a'bﬂ%u'f.tiil% Qigid %Ht'ﬁr@eﬁ{e Wi@ﬁling
used € as a pol , or a

alon i shing pa cushion | ayer may
b% pl aced
sheet.

[0019]

The manufacturing method allows continuous production
of a polishing sheet having a light-transmitting region and
also allows polishing pad production with high productivity.
According to the manufacturing method, the light-
transmitting region and the polishing region are integrally
formed so that a slurry is less likely to leak from between
the light-transmitting region and the polishing region
during polishing. In addition, the water-impermeable film
provided on one side (the back surface) of the polishing
sheet can completely prevent slurry leak. The water-
impermeable film is made of a polyurethane resin containing
an aliphatic and/or alicyclié polyisocyanate and therefore
has a high level of light transmittance and flexibility.

Therefore, the water-impermeable film has no adverse effect
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5 on one side of the resulting polishing sheet to form

a |lamnated polishing pad. [0020] The

wat er -i nperneabl e filmpreferably has a thickness of

20 to 100 pm If the thickness of the

wat er-i nperneable 10 filmis less than 20 pm the

slurry | eak-preventing effect may be reduced. If the

thi ckness is nore than 100 pm the |I|ight

transmttance may be degraded, or the r|g|d| may be
on ither e@pdddado deigctien vaqwrr@g:yamd R AFF ,%1@( o0 be

| ow. 15 BRI EF DESCRI PTI ON OF THE DRAMVNGS [0021] Fig.
advhritege shiadmat ilong miolgwhdriopatl aycamassbvithey ewkh can

exanpl e of a polishing apparatus for use in CWP
be p@lsiigRi npun2Q Firge 2ebslaisghpwidtisbidoaghestshew hg aaed

exanple of a production step of a |long polishing pad
alodeceisdiangdia stheg igagntdron dishich ilsyersolemitd placed

di agram showi ng a nethod of polishing a sem conductor

on Wakelsivet b fa tRbriasa theld Plnghizly appastatis.fckn B g.
4 is a schematic diagram show ng a net hod of

amﬁglk@@y@glqs%g%bcgﬁgyctor wafer with a linear-type
po i shing apparatus. Fig. 5 is a schematic di agram

[OO§_3mnng a method of 5 polishing a sem conductor wafer
h a reciprocating

The water-impermeable film preferably has a thickness
of 20 to 100 um. If the thickness of the water-impermeable
film is less than 20 pm, the slurry leak-preventing effect
may be reduced. If the thickness is more than 100 um, the
light transmittance may be degraded, or the rigidity may be

increased so that the winding ability may tend to be low.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1 is a schematic configuration diagram showing
an example of a polishing apparatus for use in CMP
polishing.

Fig. 2 is a schematic diagram showing an example of a
production step of a long. polishing pad according to the

invention.

Fig. 3 is a schematic diagram showing a method of
polishing a semiconductor wafer with a web-type polishing

apparatus.

10
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pol i shi ng apparatus. DESCRI PTI ON OF REFERENCE NUMERAL
[0022] 10 1: Polishing pad 2: Polishing platen 3:
Pol i shing agent (slurry) 4: Substance to be polished
(sem conductor wafer) 5: Support (polishing head) 15
6, 7: Rotary shaft 8, 13: Face material 9: Belt
conveyor 10: Light-transmtting region 11:
Cel | -di spersed urethane conposition 20 12: M xing
head 14: Roll 15: Long_pol[shing pad  16a: Su 'é r%I
16bFigaké- ip poPFhepsgtie: dRgprraf SBRSFIPOBELLEROC ©
CARRYI NG OUT THE | NVENTION [0023] In an enbodi ment of
poltikbingvensemacondecpeli yRitag Withedi dANCAETHI®S a
pol yur et hane foam having fine cells, which may be
poliehimd bppeuring.a cell -di spersed urethane
conposition. Polyurethane is particularly preferred as
Fig. 5 is a schematic diagram showing a method of
polishing a semiconductor wafer with a reciprocating

polishing apparatus.

DESCRIPTION OF REFERENCE NUMERAL

[0022]

1: Polishing pad

2: Polishing platen

3: Polishing agent (slurry)

4: Substance to be polished {(semiconductor wafer)
5: Support (polishing head)

6, 7: Rotary shaft

8, 13: Face material

9: Belt conveyor

10: Light-transmitting region

11: Cell-dispersed urethane composition
12: Mixing head

14: Roll

15: Long polishing pad

16a: Supply roll

16b: Take-up roll

17: Roll

11
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pol i shing region-formng materials, because
pol yurethane resin is excellent in abrasion
resi stance and polymers with 10 desired physica
properties can be easily obtained by varying the raw
mat eri al conposition. [0024] The pol yuret hane
conprises an isocyanate conponent, a polyol conponent
( hi gh-nol ecul ar-wei ght pol yol, |ow 15 nol ecul ar - wei ght
pol yol etc.) and a chain extender. [0025] As the
i socyanat e conponent, a conpound known in the field
of pol yurethane can be used w thout particul ar
BES[Ti MOD&t FOR. CRRRY(I&Gc PiifaTéEc INYEREAON ncl udes, for
exanpl e, 20 aromatic diisocyanates such as 2, 4-tol uene
[00dBilsocyanate, 2,6-toluene diisocyanate, 2,2'-diphenyl
nmet hane diisocyanate, 2,4'-di phenyl nethane
di i sacyanainbod4dmént difphaeylinventdoa ,dithseoppdnateng
1, 5- napht hal ene dii socyanate, p-phenyl ene
regilbhsegyanate, anpphgiykenand ifseay aratieg @ik xellsne
di i socyanate and m xylyl ene diisocyanate, 12
wh1éh'ﬁ€9tb6 dbirmeey apatesisych @%lthﬁbg@&s$d:uxammmmﬁ
,4-trimethyl hexanethylene diisocyanate and 1, 6-

comg8§§€§5HY|eﬂ@lgufégﬁﬁﬁ@ai§ p§9g18M§59§9|EPéEé§red as

||socyanates such as 1, 4-cycl ohexane di1 socyanat e,

xshe%sgm gEhQ%e%lQ&'SO%%%%%%% JoIQRRRE e
an b

1sﬁ§
Poa yan ornane di i socyanate. These may

re81g %gegxé gﬂgngrigsaangEéhuQ%sq t%W%eo%n@p%%lEQ%&%oaith

desired physical properties can be easily obtained by
varying the raw material composition.

[0024]

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

[0025]

As the isocyanate component, a compound known in the
field of polyurethane can be used without particular
limitation. The isocyanate component includes, for example,
aromatic diisocyanates such as 2,4-toluene diisocyanate,
2,6-toluene diisocyanate, 2,2’-diphenyl methane
diisocyanate, 2,4’-diphenyl methane diisocyanate, 4,4'-
diphenyl methane diisocyanate, 1,5-naphthalene diisocyanate,
p-phenylene diisocyanate, m-phenylene diisocyanate, p-

xylylene diisocyanate and m-xylylene diisocyanate,

12
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[0026] As the isocyanate conponent, it is possible to
use 10 not only the above-descri bed diisocyanate
compounds but also nultifunctional (trifunctional or
nore) polyisocyanates. As the nultifunctiona
i socyanate conpounds, a series of diisocyanate adduct
conpounds are comercially avail able as Desnodul -N
(Bayer) and DuranateTM 15 (Asahi Chenical Industry
Co., Ltd.). (0027] As the high-nol ecul ar-wei ght
alipBp{iéFr, dﬂhé@éya§aﬁﬁﬁysue§e38|ﬁtbwéegﬁtdéﬂSﬁ&Wﬁ@ﬁéﬁhane
can be exenplified. Exanples thereof include
2,2pétyeinethpdl hekemespvésant ddibpcyenpseyeadr dmétrhyl ene
et her glycol and polyethyl ene glycol; polyester
hexpmbybyienepdé$entganbyepoaybutybén@lé@hp&ﬁ@;
pol yest er pol ycarbonate pol yols exenplified by
diiseaghhatespesaduchs af 4pokyéshexagkydadlssayhnase, 4,4' -
pol ycaprol actone pol yol or polycaprol actone and
dicabkyhenrglcaebnantedi2bopohyaster ipobyioavhenat e spelyypabse
obt ai ned by reacting 13 ethylene carbonate with

andPRbYM3LBBhec ahE0BOEyaANdtENe Tieass imgy bdeusesublané or as
reaction m xture wth an organic dicarboxylic acid;

a mPRE.PE! YEAERONaLenBoLYy eharebkai ned by ester exchange
reacti on between pol yhydroxyl conpound and aryl

[0 fbonate 5 These may be used singly or in
conblnatlon of two or nore kinds. [0028]

As the isocyanate component, it is possible to use
not only the above-described diisocyanate compounds but
also multifunctional (trifunctional or more)
polyisocyanates. As the multifunctional isocyanate
compounds, a series of diisocyanate adduct compounds are
commercially available as Desmodul-N (Bayer) and Duranate™
(Asahi Chemical Industry Co., Ltd.).

[0027]

As the high-molecular-weight polyol, those usually
used in the art of polyurethane can be exemplified.
Examples thereof include polyether polyols represented by
polytetramethylene ether glycol and polyethylene glycol;
polyester polyols represented by polybutylene adipate;
polyester polycarbonate polyols exemplified by reaction
products of polyester glycol such as polycaprolactone
polyol or polycaprolactone and alkylene carbonate;

polyester polycarbonate polyols obtained by reacting

13
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Besi des the above hi gh-nol ecul ar - wei ght pol yol

described in the above as a polyol conponent, it is

10 preferred to concomtantly use a

| ow nol ecul ar-wei ght pol yol such as et hyl enegl ycol,

1, 2- propyl ene glycol, 1,3- propylene glycol,

1, 4-but anedi ol , 1, 6-hexanedi ol, neopentylglyol,

1, 4- cycl ohexanedi net hanol , 3-nethyl-1,5- pentanedi ol ,

di et hyl enegl ycol , triethyl eneglycol, and 1,4 15 )
ethyilepe- RpgbeRFEEhB Y LBAZ ENBLeIEWAAEPEEYI dRInEPGhFeacting

pol yam ne such as ethyl enedi am ne, tolyl enedi am ne, )
thedrphuvhyhnbt hapetiani nextand Withhypnensgrnasi décanpopylic

used. [0029] The ratio between the amobunts of the
acidii ghndopetutarbofdteepghyopsl pbkaangdt hg ester exchange

| ow- nol ecul ar - wei ght polyol in the polyol conponents
reagayohebdeweeni petlydegendiyhgcompbhed desi regl carbonate.

characteristics of the polishing region to be
The BEOflHGEHe M158dt B€ngdlyeksin[ 80@Bina?hohnofhewoase more

where a pol yurethane foamis produced by 14 neans of
kind@sPrepol ymer nethod, a chain extender is used in

curing of a prepolynmer. A chain extender is an organic
(oosgfpound having at |east two active hydrogen groups

and exanples of the active hydrogen group include: a

o _ |
ay?%?%¥ée§ 9&8“€%$§epﬁi&ﬁlﬂo?éﬁ§§893Qé£¥h§”b89ySIOUD,

~group and”the [ike. Concrete exanples of
desé?ib%ﬁé%ﬁy?é%i%?é%%_égcéuggiy89l¥Bﬂb83§n§ychta§s

preferred to concomitantly use a low-molecular-weight
polyol such as ethyleneglycol, 1,2-propylene glycol, 1,3-
propylene glycol, 1,4-butanediol, 1,6-hexanediol,
neopentylglyol, 1,4-cyclohexanedimethanol, 3-methyl-1,5-
pentanediol, diethyleneglycol, triethyleneglycol, and 1,4-
bis (2-hydroxyethoxy)benzene. Low-molecular-weight
polyamine such as ethylenediamine, tolylenediamine,
diphenylmethanediamine, and diethylenetriamine may be used.
[0029]

The ratio between the amounts of the high-molecular-
weight polyol and the low-molecular-weight polyol in the
polyol components may be determined depending on the
desired characteristics of the polishing region to be
produced with the polyols.

[0030]

In the case where a polyurethane foam is produced by

14
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chl oroani | i ne) (MOCA), 2, 6-dichl oro-p-phenyl enedi am ne,

4, 4" - met hyl enebi s(2, 3-di chloroaniline), 3,5 10

bi s(met hyl t hi 0) - 2, 4-t ol uenedi am ne,

3, 5-bi s(nmethylthio)- 2,6-tol uenedi am ne,

3, 5-di et hyl t ol uene- 2, 4-di am ne, 3,5- diethyltoluene-2,

6-di am ne, trinethylene glycol-di-p- am nobenzoat e,

polytgtranethylene oxi de-di - p- am nobenzoat e,

4,4' -diamno-3,3",5,5' - [ '
meang of aagkggo%y%ersmgthggtrgegﬂgkglgg%@%hg%tggngSeé’gn

di am no- 3, 3' - di i sopropyl -5. 5' -di et hyl di phenyl et hane,
curdng' ofii anbnep8l3mes.5' At eha ki soPpFORIPHI PRy PeIdahe,

1, 2- bi s(2-am nophenyl t hi 0) et hane,
comeAhddhaning-apsleasethyp-active hydrogen groups and

5. 5" -di net hyl di phenyl net hane, N, N -di-sec-butyl-4,4"-
exaflpagsnophehyl setharehydrdgedi gthyb- 4pgluge: a hydroxyl

di am nodi phenyl met hane, m xyl yl enedi am ne,
grobbN adprseeryburykepoptenyl enedoanirnep, a thiol group

m phenyl enedi am ne and p- xylyl enedi am ne;
(SHBOﬁhﬁntﬁéuh@kewﬁi@$ﬁcf§&é“éXaﬁmﬂe§ dDPWehe chain extender

nol ecul ar-wei ght pol yam ne. The chai n extenders

incgﬁéggiﬁgﬁyaﬁ?ﬁég_gﬁ&hbgsuﬁ¢d'ehbﬁﬂ&l@h@b@sz—in
m xture of two kinds 25 or nore. 15 [0031] Aratio

i A0) | nabeCcgIPaNsRb-paphehyaknea9aROACH!
ch1§§é£§§ghgg%(gggézder gaﬁ bg al%e?eg ihygapfous mags

4, 4PC6RLAL 00 L8 00525 UbaLn 18100K9 1L HED 205, sdesi rod 5
properties of polishing region and the |ike.
ot ey BhEEG1 S BraPUob DS bEOLRGE 2000 L hademLedsc) -
2,6L§8£¥ggg&$agggg933,5—diethyltoluene—2,4—diamine, 3,5-
diethyltoluene-2, 6-diamine, trimethylene glycol-di-p-
aminobenzoate, polytetramethylene oxide-di-p-aminobenzoate,
4,4’ -diamino-3,3’,5,5' ~tetraethyldiphenylmethane, 4,4"7 -
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, 3,3’-diethyl-4,4'-
diaminodiphenylmethane, m-xylylenediamine, N,N’-di~-sec-
butyl-p-phenylenediamine, m-phenylenediamine and p-
xylylenediamine; low-molecular-weight polyol; and a low-

molecular-weight polyamine. The chain extenders described

above may be used either alone or in mixture of two kinds

Oor more.

15



In an isocyanate conponent relative to a total nunber
of active hydrogen groups (hydroxyl groups + am no
groups) in 10 a polyol conponent and a chain extender
is preferably in the range of from0.80 to 1.20 and
nore preferably in the range of from0.99 to 1.15.
When the nunber of isocyanate groups is outside the
af orenentioned range, there is a tendency that curing
deficiency is caused, required 15 specific gravity and
[00Rdddness are not obtained, and polishing property is
deteriorated. [0032] Manufacture of a pol yurethane
f oafn retépabrEHeBR aﬁe&ﬁ@%finélt@hépmgoﬁte@éol gmepPlyol
met hod or a one shot nethod, 20 of which preferable
compsnantr epol pmehariet leed sndlewhicein e altered in various
i socyanate-term nated prepolynmer is synthesized from

wayahaciceacjagate cofpoudetr ared g tsolthelresdp ciesritreidn

advance, wth which a chain extender is reacted since

5 phyBhysilcalroperopest iofs pefl iah iclht aiewddrpendurtdtchdrnke.s In
excel l ent. 25 [0033] 16 The pol yuret hane foam nay be

ordBrO@YC 86 thY nC YoilAG ha n o€ eldgidins parsedasiatdmmpe 1 ishing
conposition that is prepared by mxing a first

cha®QFRRRERYE 16QNt Al RaRG AR f THEY AR rJIoFUR s BRIt R oups
conpound with a second conponent containing an 5

in QﬁtHggcgégﬁQge@o&b%%%nEOQ%@%%ﬁ@@ GROUREa 1l MR r of
prepol yrmer nethod, an isocyanate-term nated prepol ymer
actzgévﬁ§d§%g%ﬁ LR AGHAN S PR RN NN BB HP Y RN i n
10 a polyol component and a chain extender is preferably in
the range of from 0.80 to 1.20 and more preferably in the
rahge of from 0.99 to 1.15. When the number of isocyanate
groups is outside the aforementioned range, there is a
tendency that curing deficiency is caused, required
15 specific gravity and hardness are not obtained, and
polishing property is deteriorated.
[0032]
Manufacture of a polyurethane foam is enabled by
means of either a prepolymer method or a one shot method,
20 of which preferable is a prepolymer method in which an
isocyanate-terminated prepolymer is synthesized from an
isocyanate component and a polyol component in advance,

with which a chain extender is reacted since physical

properties of an obtained polyurethane is excellent.

25 [0033]
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chai n extender serves as an active hydrogen group

cont ai ni ng conpound. In the one shot nethod, an

i socyanate 10 conponent serves as an isocyanate group

cont ai ni ng conpound, and a chain extender and a

pol yol conponent conbi ned serves as an active

hydr ogen group contai ni ng conpound. [0034] The

cell-ﬂisperfed uret hane conposition is prepared 15 by

a mechani cal foam ng net hod (i ncl udi a chani.ca

OB HAHOR e S ot T d1e R fretha cat 119 =

foam ng nethod is preferably perforned using an
celdctd haPaHARD GEie tRpTHRI IR K719 orita hake PSRRI TRY 0

i ncluding a copolyner of polyalkyl sil oxane and
mixpglgy et harr s tPredrayareah texenrpl aig gy 20 sirPryanate group

silicone-based surfactant include SH 192 and L-5340
cor(traimuifrar taomgebund DoveICaor re ewprikbregm@ineério neordea iningi)an

The content of the silicone-based surfactant in the
actpotey Uneihayee foamp sqrtefieriab) yedmmponi0d 05 Ino tH% by

weight. |If the silicone-based surfactant content is
prdl@uSmidiamctHadp 2 bysowigiitefiamenioed ted ardmaignamy

be less likely to be 17 produced. If the content is

serdL ddhath S%W wRightgrddie cql@std Gigi dgyeddrettaraf a
the silicone-based surfactant may tend to inhibit the

chaRP G R 0fs Vvl RAY dne s Poley Wil Aedn f 5

0035] Various additives may be nmi'xed; such as a
con%kﬁ?ﬁhkf%ﬁmgkﬁﬁkﬂd'ﬁg R caBh0%hd@N e tAoUbLINCaRbeyRnate
prgnent, a Tl er,
component serves as an isocyanate group containing compound,
and a chain extender and a polyol component combined serves
as an active hydrogen group containing compound.

[0034]

The cell-dispersed urethane composition is prepared

by a mechanical foaming method (including a mechanical

frothing method). In particular, the mechanical foaming
method is preferably performed using an active hydrogen
group-free silicone-based surfactant including a copolymer
of polyalkylsiloxane and polyether. Preferred examples of
such a silicone-based surfactant include SH-192 and L-5340
(manufactured by Dow Corning Toray Silicone Co., Ltd). The
content of the silicone-based surfactant in the
polyurethane foam is preferably from 0.05 to 5% by weight.
If the silicone-based surfactant content is less than 0.05%

by weight, fine-cellular foams may be less likely to be

17
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an antistatic agent and others. [0036] 10 Description
wi Il be given of an exanple of a nethod of preparing
a cell-dispersed urethane conposition below. A nethod
of preparing such a cell-dispersed urethane
conposition has the followi ng steps: 1) a foam ng step
of preparing a cell dispersion liquid of 15 an
Q;ocyanate-tﬁrninated prepol yner (first component)
erein a silicone-based surfactant s added.into an
Pr0ﬁ§6§9ana¥%-¥%?n?%%?%ﬂtp%%p%P§ﬁEF?aVM'%thsW%bg?Btegh?n
the presence of a non-reactive gas to thereb¥
pladtiperingt RELREH- Ofeibei vé ld&oNENPE SERe SHEEAGICFREr MaY
fine cells and obtain a 20 cell dispersion liquid. In
tend tasénwhbit the pregukcyien iod hdghi-&agdngssSor di nary
tenperature, the prepolyner is preheated to a proper
polyempehahuar €cand.used in a nolten state. 2) a curing
agent (chain extender) mxing step 25 , wherein a
[0ogbai n extender (second conponent) is added into 18
the cell dispersion liquid, which is agitated to
t heygbyougbtabntaves! ha¢i bpemnseddyr eubanascanposbtildner
[0037] The non-reactive gas used for formng fine

inc§§hh§?!§n ankiekenabky Botueerbustibhepign@nits a filler,
specifically nitrogen, oxygen, a carbon dioxide gas,

an QﬂEﬁéﬁ gas %H%EtaénﬂebEHgkénd argon, and a nixed gas
t ereo?, and”the air dried to renove

[0036]

Description will be given of an example of a method
of preparing a cell-dispersed urethane composition below.
A method of preparing such a cell-dispersed urethane
composition has the following steps:

1) a foaming step of preparing a cell dispersion liquid of
an isocyanate-terminated prepolymer (first component)

, wherein a silicone-based surfactant is added into an
isocyanate-terminated prepolymer, which is agitated in the
presence of a non-reactive gas to thereby disperse the non-
reactive gas into the prepolymer as fine cells and obtain a
cell dispersion liquid. In a case where the prepolymer is
solid at an ordinary temperature, the prepolymer is
preheated to a proper temperature and used in a molten
state.

2) a curing agent (chain extender) mixing step

, wherein a chain extender (second component) is added into

18
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water is nost preferable in respect of cost. [0038]
10 As a stirrer for dispersing the silicone-based
surfactant-containing first conponent to formfine
cells wth the non-reactive gas, known stirrers can
be used w thout particular [imtation, and exanples
thereof include a honpgenizer, a dissolver, a

twi n-screw planetary m xer 15 etc. The shape of a

stirring blade of the stirrer is not ., rtjcul arl

the| crilde f1EPERSE O dt W ighi FheCh yiSe a&ﬁtr%raﬁeﬁg%%%’&é%bg
preferably used to formfine cells. [0039] A known

obtednaky seltlodpsprsted e SFbIAPEr SORRPS d&t-i on, 20
such as a tertiary amne catal yst, may be added to the

[008€I1l - di spersed urethane conposition. The type and
content of the catalyst nay be selected taking into
accOhat nbhereaastivegghesneskdr fai hrmhadcdinedicepésséd
uret hane conposition is cast into a nold after the

preffexhbgd yphotessmbius23 bleki rgd ritso speedunitcaliy adtinegen,
time after the discharge of 19 the conposition onto

oxyhba, f aceamsbar vabxaket basl,i ke rare0Q4@ shdh ght helium and
transmttance of a light-transmtting region is

argBhef ehabhy nd Q%04 a8 caRe MDA P ele Al YWrdth ao memve
5 at a wavelength over all the range of from 300 to

watégoignhbgt B@%?E%%%ﬁ%-iEOQ%gbect of cost.

[0038]

As a stirrer for dispersing the silicone-based
surfactant-containing first component to form fine cells
with the non-reactive gas, known stirrers can be used
without particular limitation, and examples thereof include
a homogenizer, a dissolver, a twin-screw planetary mixer
etc. The shape of a stirring blade of the stirrer is not
particularly limited either, but a whipper-type stirring
blade is preferably used to form fine cells.

[0039]

A knowﬁ catalyst to promote the polyurethane reaction,
such as a tertiary amine catalyst, may be added to the
cell-dispersed urethane composition. The type and content
of the catalyst may be selected taking into account the
casting time for which the cell-dispersed urethane
composition is cast into a mold after the mixing process or

taking into account the curing time after the discharge of
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No specific limtation is inposed on a material of
which the light-transmtting region is nade, but a
light 10 transmittance thereof is preferably 40% or
nore and nore preferably 50% or nore at a wavel ength
over all the range of from300 to 800 nmin
wavel engt h. Exanples of such a material of the
light-transmtting region include: thernoset resins
such as a pol yurethane resin, a polyester 15 resin, a
thepleomplosiddion cater dhe &iae MatRlias F rid§ nikey
epoxy resin and an acrylic resin; thernoplastic resins
[00d@dh as a pol yurethane resin, a polyester resin, a
pol yanide resin, a cellulose-based resin, an acrylic
r esn lightpthrpoaridtares @thal dgahtcdmaaiamitg inssinggion
(pol yvinyl 20 chloride, polytetrafluoroethylene,
is pelkndrapliydans fdruardrde aranchdree driddenalel ypdlOfstonr ermere
and an ol efinic resin (polyethylene, polypropylene
at @nehalvea enigt®) ovedr ghtl elcalahge s raurdld eoMddd nm in
irradiation of |ight such as wultraviolet and an
waveheelft@n beam and photosensitive resins. 25 The
resins may be used either alone or in conbination of
[OO%Q]tMD or nore kinds. [0042] For exanple, the
I'tght-transmtting region may be forned by an

ext fus isggc e aqmq%_tat&g@norisa 16 SIS NG ma TG £

Al ternatively,” a cylindrical or columar resin block
onTRY 4B, BIGAMCETLLANE T nden il 4 e
transmittance thereof is preferably 40% or more and more
preferably 50% or more at a wavelength over all the range
of from 300 to 800 nm in wavelength. Examples of such a
material of the light-transmitting region include:
thermoset resins such as a polyurethane resin, a polyester
resin, a phenol resin, a urea resin, a melamine resin, an
epoxy resin and an acrylic resin; thermoplastic resins such
as a polyurethane resin, a polyester resin, a polyamide
resin, a cellulose-based resin, an acrylic resin, a
polycarbonate, a halogen containing resin (polyvinyl
chloride, polytetrafluoroethylene, polyvinylidene fluoride
and the like), a polystyrene and an olefinic resin
(polyethylene, polypropylene and the like) ; light curable
resins curable with irradiation of lighé such as

ultraviolet and an electron beam; and photosensitive resins.

The resins may be used either alone or in combination of
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cutting blade of a specific shape. A long Iight-
transmtting region nmay be forned by spiral cutting.
10 [0043] The light-transmtting region may have a
| ong shape or a short strip shape and be shaped
dependi ng on the desired shape of the polishing pad
(such as a long shape or a circular shape) . The | ong
light-transmitting region 15 generally has a | ength of
about 5 in, preferably 8 mor nore. The height of the
twq ghfaheakdmdst-i ng region is generally from about 0.5
to about 3 mm preferably from0.8 to 2 mm while it
[0G#&y be appropriately adjusted in relation to the
pol i shing region. 20 [0044] The hardness of the
| i gfitort lexagwilier i ger dgiobrr —teansmaftdrilg yeom Fety be
limted to, from30 to 60 degrees, nore preferably
f o rfreamb30 ano @ rasgiose sioilnl iAsk are i dvhraines sadtf malidiing
| ess than 30 degrees, the light-transmtting region 25
meth@y .beAgasrhytdeédyped splihdrichlmay beldimh&ircuksiho
21 optically detect the end point. If it is nore than

blol® n@§Ubeeprddiecsurtirage tofe e calijActarekitig@rpahitsheto a
may tend to be easily scratched. [0045] 5 In an

1igahedipRat tofi nhhe dgnveniiforheexrigil s thhaddie udiake a
material to be used include, but are not limted to, a

cut?ggﬁabqu%a%?ra apelqtthc anagawovani babrhggnand a
transmitting region may be formed by spiral cutting.
[0043]

The light-transmitting region may have a long shape
or a short strip shape and be shaped depending on the
desired shape of the polishing pad (such as a long shape or
a circular shape). The long light-transmitting region
generally has a length of about 5 m, preferably 8 m or more.
The height of the light-transmitting region is generally
from about 0.5 to about 3 mm, preferably from 0.8 to 2 mm,
while it may be appropriately adjusted in relation to the
polishing region.

[0044]

The hardness of the light-transmitting region is
preferably, but not limited to, from 30 to 60 degrees, more
preferably from 30 to 50 degrees in Asker D hardness. If

it is less than 30 degrees, the light-transmitting region

may be easily deformed so that it may be difficult to
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film In particular, the face material is preferably a
resin filmhaving both heat resistance and
flexibility. 10 [0046] Exanples of the resin used to
formthe face material include polyethyl ene
terepht hal ate, pol yester, polyethyl ene,
pol ypropyl ene, pol ystyrene, polyimde, polyvinyl
aIFoPFI, pol yvinyl chloride, fluororesins such as
pol yf | uoroet hyl ene, 15 nyl on, _and cellul ose, [00
optigadilaivastest &gt Iendwipedivtg abf| tty18nBOLE th[mt ﬁé]
thi ckness of the face material is preferably, but not
dedgiriegist, e & heo sunfemealsdutt h2o ol egtho e 12@0 AL Wadt frend
of 20 the face material is preferably, but not limted
to be, cfasdrhy sloowto®@d.o about 250 cm taking into
account the desired size of the polishing pad. [0048]
[00TBe surface of the face material has preferably 25
under gone rel ease treatnent, so that the process of
22 sepanatimpodtihenfracg mhkednaentdonhe exasiplys of the
perforned after the polishing sheet is prepared.

fackOR4%krihe wet Bed w@led Nacimaent bait faole mtufldetidkidgod a
5 polishing pad is further described below Fig. 2 is

she@t S¢NeMRERC di 2dIAM,SROWRG R nEXAMH i@ ,0farfdh@ resin

pol i shing pad manufacturing process of the invention.
film. In particular, the face material is preferably a
resin film having both heat resistance and flexibility.
[0046]

Examples of the resin used to form the face material
include polyethylene terephthalate, polyester, polyethylene,
polypropylene, polystyrene, polyimide, polyvinyl alcohol,
polyvinyl chloride, fluororesins such as polyfluoroethylene,
nylon, and cellulose.

[0047]

In view of strength, winding ability and so on, the
thickness of the face material is preferably, but not
limited to, from about 20 to about 200 pym. The width of
the face material is preferably, but not limited to, from
about 60 to about 250 cm, taking into account the desired
size of the polishing pad.

[0048]

The surface of the face material has preferably

undergone release treatment, so that the process of
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[0050] A face material 8 is fed froma roll and
transported 10 on a belt conveyor 9. Alternatively, a
rel ease-treated belt conveyor 9 nay be used wi t hout
using the face material 8. Alight-transmtting
region 10 is fed froma roll or the like to be placed
at a predeterm ned position on the face material 8 or
the belt conveyor 9. One or nore light 15 transmtting
regions 10 may be provided on the face material 8 or
separe tiaIs then TR QT e CAfbRarRdH L L Afthormgd after
predeterm ned intervals. However, if too many I|ight-
thet pgdswbtimion gheedi dfs PIERrRa%edbr ovi ded, the area of the
polishing region to be involved in the polishing
[OOM&dones 20 relatively small, which is not preferred in
view of polishing characteristics. For exanple,
t heraékonmethwhenf the fiaventder ifalr Saou fislvd diditg a
conveyor 9 to be used has a w dth of about 60 to

polak@uhgl@Adcms tfie thiwrbelesefr ithel lbeghiv. t Fagsmt tkng
regions 10 is preferably fromone to three. A 25 |ong

scheh@ftivt caRgFaht ishGwied eh EXanpleorti rteUPol iplhaeed past
23 shown in Fig. 2. On the other hand, short

manﬁ%%%@h%ﬁﬁ%e?robkggtb&r%%%nﬁhﬁk%ﬁiEﬁﬁiOns are
intermtténtly placed. [0051] The cell-di spersed

[Oogbqthane conposition 11 is then 5 continuously
I Scharged fromthe discharge nozzle of a m xing head

12 SRR MR Sy oA ATRTL S Bl e e o forcea
on a belt conveyor 9. Alternatively, a release-treated
belt conveyor 9 may be used without using the face material
8. A light-transmitting region 10 is fed from a roll or
the like to be placed at a predetermined position on the
face material 8 or the belt conveyor 9. One or more light-
transmitting regions 10 may be provided on the face
material 8 or the belt conveyor 9 at the substantial center
or predetermined intervals. However, if too many light-
transmitting regions 10 are provided, the area of the
polishing region to be involved in the polishing becomes
relatively small, which is not preferred in view of
polishing characteristics. For example, therefore, when
the face material 8 or the belt conveyor 9 to be used has a
width of about 60 to about 100 cm, the number of the light-

transmitting regions 10 is preferably from one to three. A

long light-transmitting region 10 is continuously placed as

23



10

15

20

25

not placed. The novi ng speed of the face material 8 or
the belt conveyor 9 or the anpunt of the
cell-dispersed 10 urethane conposition 11 to be

di scharged may be appropriately controlled taking the
thi ckness of the polishing layer into account. [0052]
Anot her face material 13 or belt conveyor (not shown)
15 is then placed on the discharged cell -di spersed
uret hane conposition 11. Wiile its thickness

shoganiinolflied #o ben Eh?f@FhﬁrtﬁénéelFbBFEpEFEéB'EEEPﬁQne
~conposition 11 is cured to forma polishing region of
lightptirposetiiaiadf caeioss ateating Srevd tseitilshiPdg csteet
i s obtained. For exanple, 20 nmeans for controlling the
[00BhAilckness to be uniformmay be a roll 14 such as a
nip roll or a coater roll, a doctor blade, or the
| i keheFeelaxdippersthe utelthadies pemped itrienhdde is then
conposition 11 may be cured by allowing it to pass

conthhOWER 1 yadheahiafgedy &t o athes kidwah aploec exb zom et logf el t
conveyor, 25 after the thickness is controlled to be

mixYRGT BBy Theond Beahirty drerpRS dade maRy riie 1f Bomratidiet
40"t o about 100C, and the heating tinme may be about 5

pelkO céﬁ%%_o%o 9MyALLES theT N8 B@-HrdnsResathurRigiame 10 is
conposifion 11 may be allowed to react until it does

notng&aEEQW(a@ﬁetﬂ@@iﬁgbéﬁgéﬁdofotéeh?é&&”ﬁa@érial 8 or the
post-curing. This process is effective in inproving
belﬁgggg?%§b%ab BEOQﬁEtEE%u%E %&etﬂgl%%ﬁqt%ﬁ@%é?§@@
urethane composition 11 to be discharged may be
appropriately controlled taking the thickness of the
polishing layer into account.

[0052]

Another face material 13 or belt conveyor (not shown)
is then placed on the discharged cell-dispersed urethane
composition 11. While its thickness is controlled to be
uniform, the cell-dispersed urethane composition 11 is
cured to form a polishing region of a polyurethane foam, so
that a long polishing sheet is obtained. For example,
means for controlling the thickness to be uniform may be a
roll 14 such as a nip roll or a coater roll, a doctor blade,
or the like. For example, the cell-dispersed urethane
composition 11 may be cured by allowing it to pass through

a heating oven (not shown) placed on the belt conveyor,

after the thickness is controlled to be uniform. The
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The resulting | ong polishing sheet is typically cut
into a roll of a several neter piece using a cutting
10 machine. The length of the piece is generally from
about 5 to about 10 m while it may be appropriately
controll ed depending on the polishing apparatus.
Post-curing and the step of separating the face
material are generally performed after the cutting.
However, post-curing and the 15 step of separating the
hedtaioey nedngre ad turey neey e floroe kbl Ak theakutt ilﬁgfcr
The post-curing may be perfornmed before or after the
and ade redadrira) tisnes epar diedb@ithce thebdweel hatigritds -
and the polishing sheet generally differ in therma
Thes hd Ikadjies pd e o aste tdiarien g-dnpqur etf ierabl iy oy flr rasldl ped
after the separation of the face material in order to

to Heamantyrdeforirmtdos afott el ol drshi ttgers hedtjeAfadertd he
post-curing, the end portion of the polishing sheet

5 hedBhPOr IRV Ut TthAg $eodeats tibe dlférgith vandnt he
thi ckness can be adjusted and nmade uniform

imdBRReH MR Yon 23 dD03H o it s ex@nitlee pd hur&idid NEpam.

ong polishing sheet may be subjected to primary
[Odggting with a cutting machine so that a piece having
a éhape slightly larger than the desired shape (such

o5, L P AT MR ) & cap ey ot
inCSLEA SEAN SLSh B SERRAI0A P Sy,

10 rmnégﬁm;ac%he length of the piece is generally from about 5
to about 10 m, while it may be appropriately controlled
depending on the polishing apparatus. Post-curing and the
step of separating the face material are generally
performed after the cutting. However, post-curing and the

15 step of separating the face material may be performed
before the cutting. The post-curing may be performed
before or after the face material is separated. Since the
face material and the polishing sheet generally differ in
thermal shrinkage, the post-curing is preferably performed

20 after the separation of the face material in order to
prevent deformation of the polishing sheet. After the
post-curing, the end portion of the polishing sheet may be
removed by cutting so that the length and the thickness can

be adjusted and made uniform, respectively.

25 [0054]
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material are generally perforned after the cutting.
However, the post-curing and the step of separating
the 10 face material may be performed before the
cutting. The cutting should be perforned in such a
manner that the light-transmtting region can be
| ocated at a predeterm ned position in the polishing
speet. ;hefpost-curing may be perfornmed before or
after the face material i.s separated. .15 Since.th
fac@%@é‘@?“é’llean&hﬂwéeﬁé’i]i%gﬁ ODe £ IS ere% may
differ in thermal shrinkage, the post-curing is_ .
be susfi@cisdy tpefaamd Aftend v te Facattiton DMafd ease
material in order to prevent deformation of the
thagolai gHiewyg $eedng Af séape Ivd igddtlye deinggr thempdiieshi ng
sheet may be subjected to 20 secondary cutting so that
desd rigide ch apav i (spdhhe sdesiaiedt Ishape savarrebe whtaineedangle)
When a circular piece is forned by cutting, its
candibanmetoela imey .beTheosuabpitcbOmbg aheunt b206ubnected to
preferably from50 to 100 cm [0055] 25 An average

posgelurdingmeiher tole ategl Y eldpanathioamts 2@epnefterdlhlly
in the range of from30 to 80 pmand nore preferably

Thel Bolie 2n8g ahd e %Qe%ﬁo@os@iﬂaﬂafti&i@ avey agee cel |

dianeter falls outside the range, a tendency arises

matkhah 12 1pel igehicng 11§t ?)_eirsfo%@'de%%%@ra%@llea Rltanaig.ty of
an 5 object to be polished (a wafer) after polishing

HowkYeredyred os&Q%%?hnEh%nbhE%@n%%%pp%ft@%ﬁ%yéﬁﬂﬂd“ihe
regi6n is Eéneral Y,
face material may be performed before the cutting. The
cutting should be performed in such a manner that the
light-transmitting region can be located at a predetermined
position in the polishing sheet. The post-curing may be
performed before or after the face material is separated.
Since the face material and the polishing sheet generally
differ in thermal shrinkage, the post-curing is preferably
performed after the separation of the face material in
order to prevent deformation of the polishing sheet. After
the post-curing, the polishing sheet may be subjected to
secondary cutting so that a piece having the desired shape
can be obtained. When a circular piece is formed by
cutting, its diameter may be from about 50 to about 200 cm,
preferably from 50 to 100 cm.
[0055]

An average cell diameter of a polyurethane foam is
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but not limted to, fromabout 0.8 to about 4 nmm

preferably from1l.2 to 2.5 nm 10 [0057] Preferably,

the polishing region has a specific gravity ranging

fromO0.5 to 1.0. Wen the specific gravity is |less

than 0.5, the surface strength of the polishing

regi on decreases, so that the planarity of the

pol i shed 15 substance tends to decrease. Wen the

specific gravity is Jlarger than 1.0, the fine cel
prefiemedrl yorint fdies naingice off fuem 3bitos Bidh gt egichore

decreases, so that the polishing rate tends to
predecaddse idesiiet eagvaeeldferfirqu @dartia O MOO58[L ap average

Preferably, the polishing region has a hardness
celieasiamed elry FASKER oD tisdidgnddss mange, rartGindgfaoaXs S

65 degrees. Wien the ASKER D hardness is less than 45
thattegr @@d,ishtine plaararist yleafradredalnds ke lsuisstidncef an

decreases, while when the hardness is nore than 65
obi@egr @es bet @ 1uRiHfedr Miat waergf dffterpaldlshdd reubist areceiced.

tends to decrease despite 27 excellent planarity.
[005@359] The scatter of the thickness of the polishing

sheet is preferably 100 pmor |ess. Wen the scatter

of the $nthiekaessd $nli ghan Hhary 1RQin liaf @Rnerally,

undul ation is caused to generate portions different

ot Reh SIPUTE 99, Skl Wik 91 STl PR 15
preferably from 1.2 to 2.5 mm.
[0057]

Preferably, the polishing region has a specific
gravity ranging from 0.5 to 1.0. When the specific gravity
is less than 0.5, the surface strength of the polishing
region decreases, so that the planarity of the polished
substance tends to decrease. When the specific gravity is
larger than 1.0, the fine cell number on the surface of the
polishing region decreases, so that the polishing rate
tends to decrease despite excellent planarity.

[0058]

Preferably, the polishing region has a hardness
measured by ASKER D hardness meter, ranging from 45 to 65
degrees. When the ASKER D hardness is less than 45 degrees,
the planarity of the polished substance decreases, while

when the hardness is more than 65 degrees, the uniformity

of the polished substance tends to decrease despite
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pol i shing characteristics. To solve the scatter of the
t hi ckness of the polishing |ayer, the surface of the
10 polishing layer is dressed generally in an initia
stage of polishing by a dresser having abrasive
grains of dianond deposited or fused thereon, but the
polishing | ayer outside of the range described above
requires a longer dressing tinme to reduce the
efficiency of production. 15 [0060] The nethod for

excedd@itnleasdé tof the thickness of the polishing
sheet may include buffing the surface of the

[0088l]i shing sheet with a buffing machine. The buffing is
preferably performed in a stepw se manner wth
abr agevec20 tewt ofi ahe dhfifcdinersts iof paet ipolld sdiing, sheet
[0061] In the invention, the polishing surface of the

is pekirshiang ysheet pmwairch eiss .br wnght thet scaoneacbfwchb a
substance to be polished (wafer), preferably has 25

thikkekest ii@n§i$ﬁ@rr €055 89 of @in, haladigeg vaeh 1efiloaciirg cdused
slurry. 28 The polishing surface of the polishing

to P%ﬁieﬁ}@t@i erefioas Hegdrehasta iola ondRetings sMiteh with

unction to hold and replace a slurry. If projections

an 8RYeLeCceese31a5a1her iy ondRe Al ShiMaeswiace, a
sldrry can be nore efficiently 5 héeld and repl aced so

ol RE B AEAEE S EACS) (RS SMAPLIOGR phaceesper shed
thigﬁﬂeg% B%e¥ﬁgtSglizﬁgngrg%%%&toQ%ea%%r&%&§§§ﬁsthe
polishing layer is dressed generally in an initial stage of
polishing by a dresser having abrasive grains of diamond
deposited or fused thereon, but the polishing layer outside
of the range described above requires a longer dressing
time to reduce the efficiency of production.

[0060]

The method for reducing range of the thickness of the
polishing sheet may include buffing the surface of the
polishing sheet with a buffing machine. The buffing is
preferably performed in a stepwise manner with abrasive
materials different in particle size.

[0061]

In the invention, the polishing surface of the
polishing sheet, which is brought into contact with a
substance to be polished (wafer), preferably has

projections and recesses for holding and replacing a slurry.

28



10

15

20

25

may be not limted, as long as they can serve to hold
and replace a slurry. For exanple, exanples of forns
of the 10 projections and recesses include XY lattice
grooves, concentric grooves, through hol es,
non-t hrough hol es, polygonal colums, cylindrica
columms, spiral grooves, eccentric grooves, radia
grooves, or ané conmbi nation thereof. In general, the
proj ections and recesses are_15 reqgularly forned.
Thekeaiwéh}n9h§u§?%6@e05iFEﬁ,P?%éSB%B véegﬁ¥8tﬂ?g$h8f a
groove depth, and the |ike may be changed per every
foamehaai a tahgefi ArerdegstvhhendfanRatiepl heeald| arfy
in a desired manner. [0062] 20 The nethod of form ng
reptheepaofberipn ahdl prerkestions madreesesspt are formed
particularly limted, and for exanple, formation by
on tkehpoitahingtsiunfawet haasliigryuchnabeampreeeffciently
predeterm ned size, formation by casting and curing
heldeshd rt8phatelidsbavhag ehspéestrucsiiohacé shapeubstance
formation 25 by pressing resin with a pressing plate

to BaVHOYishs@esitibed BY sdsbapeishape, thadsiorpgt bonthy
a laser light using a CO2 gas |laser or the Ilike.

subsP63L Lanthe hryeahiss, aHwlprpideitnd esid Loads s
5 conposition containing an aliphatic and/or alicyclic

maypgéyﬁ§QCYﬂH§E§djSa§p9$ﬁ§da§0t98? shfeséthe Backold and
surface) of the polishing sheet and cured to forma

repf@égréingfyygmﬁ%r example, examples of forms of the
projections and recesses include XY lattice grooves,
concentric grooves, through holes, non-through holes,
polygonal columns, cylindrical columns, spiral grooves,
eccentric grooves, radial grooves, or any combination
thereof. In general, the projections and recesses are
regularly formed. However, the groove pitch, the groove
width, the groove depth, and the like may be changed per
every certain range in order to hold and replace a slurry
in a desired manner.

[0062]

The method of forming the projection and recess
structure is not particularly limited, and for example,
formation by mechanical cutting with a jig such as a bite
of predetermined size, formation by casting and curing
resin in a mold having a specific surface shape, formation

by pressing resin with a pressing plate having a specific
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film when a polishing layer is formed. The water-
i nperneable filmmay be formed before or after the
cutting 10 of the long polishing sheet. [0064] A one-
or two-conponent polyurethane resin coating
conposi tion containing an aliphatic and/or alicyclic
pol yi socyanate as an i socyanate conponent nay be used
as 15 the polyurethane resin coating conmposition
wi thout any particular limtations. The use of the
surdlagehathapeandingt faaimadyicn @ Viasedy digthd J3igk 3 102
formation of a water- inperneable film having a high
gad dwalerofod itdlet ltirkensmittance and flexibility. 20
[0065] Exanples of the aliphatic polyisocyanate
[00@3gl ude ethyl ene diisocyanate,
2,2,4-trinethyl hexanet hyl ene diisocyanate,

1, 6-Thexaretihvleena ofi,i soganatre thidble) ,rearith swatdmg
These may be used al one, or two or nore of these may

compd N8 3 Ednt Goigiai en.i g3 06614 xanl ey afid he

alicyclic polyisocyanate include 1,4- cycl ohexane

%g)é%%&?:teezisA" gﬁplcﬂeqy@oohﬁ?@/@l‘aeha(ﬂﬂle Hd SO TRIR,) of

poﬁyfég -
Irsophorone dil socyanate, norbornane 5 diisocyanate,

theaﬁ%f%%ﬁ¥ﬁ%;gygg%'Eﬂﬁl$% €4 AlQNG Ohwdted - ifpdrfe
t hese may “be used 1 n conbi nation. [0067]

film, when a polishing layer is formed. The water-
impermeable film may be formed before or after the cutting

of the long polishing sheet.

[0064]

A one- or two-component polyurethane resin coating
composition containing an aliphatic and/or alicyclic
polyisocyanate as an isocyanate component may be used as
the polyurethane resin coating composition without any
particular limitations. The use of the aliphatic and/or
alicyclic polyisocyanate allows the formation of a water-
impermeable film having a high level of light transmittance
and flexibility.

[0065]

Examples of the aliphatic polyisocyanate include
ethylene diisocyanate, 2,2,4-trimethylhexamethylene
diisocyanate, 1, 6-hexamethylene diisocyanate (HDI), and so
on. These may be used alone, or two or more of these may

be used in combination.
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The aliphatic or alicyclic polyisocyanate may be
nodi fied into a biuret, adduct or isocyanurate form or
may 10 be a prepol yner. [0068] The water-inperneabl e
filmshould be formed in such a manner that at | east
the contact area between the polishing region and the
light-transmtting region can be covered 15 with the
wat er-i nperneable film In order to prevent slurry
| eak conpletely, the water-inperneable filmis
[0Qfr&f erably formed over one side of the polishing
sheet. [0069] The thickness of the water-inperneable
fil Mxaneprat drrablal foywrh 20 nel VIGP apgnafs einclude 1,4~
preferably from20 to 60 }gym [0070] The hardness of
cydlhehenatrer -dinperayeaid e f 14 M 1-sd1 qrefa@restyy yme tdvasre t han
the hardness of the light 25 transmtting region in

di Mawafatdie Moptiowprabidiigoofaridies, Jotlmmmared i shing
pad, and it is preferably from20 to 50 degrees, nore

dij@&fﬁr@cﬂéf, faem20 410, 4@hdeegr eey e Asker aDonkar dressio
[0071] 5 In order to make hi gh-accuracy optica

or heCtdOnfse hhR, and PRIt Passidl st 1dte.
wat er-i npernmeabl e film preferably has a |ight
[Odg¢y5n1ttance of 30% or nore, nore

The aliphatic or alicyclic polyisocyanate may be
modified into a biuret, adduct or isocyanurate form or may
be a prepolymer.

[0068]

The water-impermeable film should be formed in such a
manner that at least the contact area between the polishing
region and the light-transmitting region can be covered
with the water-impermeable film. In order to prevent
slurry leak completely, the water-impermeable film is
preferably formed over one side of the polishing sheet.
[0069]

The thickness of the water-impermeable film is
preferably from 20 to 100 pm, more preferably from 20 to 60
pm.

[0070]

The hardness of the water-impermeable film is
preferably lower than the hardness of the light-

transmitting region in view of the winding ability of the
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preferably 40% or nore, over the wavel ength range of
300 to 800 nm 10 [0072] The polishing | ayer
preferably has a bending elastic nodulus of 120 MPa
or less, nore preferably 100 MPa or less. |If the
bendi ng el astic nodulus is nore than 120 MPa, the
polishing pad may tend to be difficult to wind up when
it 15 has a long shape. [0073] In an enbodi nent of
the invention, the polishing pad nmay be the polishing
longypsl ighdng @ada a4 ridt & soforaferaboly Higmy aﬁﬁy@r %hd
any other |ayer (such as a cushion 20 |ayer or an
degatessi we deayare)ferakly7 £rofthe Oc dshidth degirge scdmpdpdkared
for characteristics of the polishing |ayer. The
haremsddsan | ayer is required for satisfying both
planarity and uniformty which are in a 25 tradeoff
[oorraljati onship in CMP. Planarity refers to flatness 32
of a pattern region upon polishing a wafer having fine

unevenpegs rgenemaked niRer aRatireldy foptmetalodetand ion of
uniformty refers to the uniformty of the whole of a

theW%fn%r oE'n%n%lsfsyLbll% | FROVRE 2y iR rehanact eriiist i cs of
pol i Shi ng Iayer while uniformty is inproved

ract Tl 2a
ety ISR o i b o B o

pre@e%%%ﬂ& ﬁ%%e%Ei%%rE, over the wavelength range of 300 to
800 nm.

[0072]

The polishing layer preferably has a bending elastic
modulus of 120 MPa or less, more preferably 100 MPa or less.
If the bending elastic modulus is more than 120 MPa, the
polishing pad may tend to be difficult to wind up when it
has a long shape.

[0073]

In an embodiment of the invention, the polishing pad
may be the polishing layer alone or a laminate of the
polishing layer and any other layer (such as a cushion
layer or an adhesive layer).

[0074]

The cushion layer compensates for characteristics of
the polishing layer. The cushion layer is required for
satisfying both planarity and uniformity which are in a

tradeoff relationship in CMP. Planarity refers to flatness
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preferably softer than the polishing region. [0075]

10 The material form ng the cushion |ayer is not

particularly limted, and exanples of such material

i nclude a nonwoven fabric such as a pol yester

nonwoven fabric, a nylon nonwoven fabric or an

acrylic nonwoven fabric, a nonwoven fabric

i mpregnated with resin such as a polyester 15 nonwoven

fabric inpregnated w th pol yurethane, polyner reS|n
of mo@mtieeh asIpenyyerhaed iFedmdand W&élefelhﬁyllé‘ﬁe i osem

rubber resin such as butadi ene rubber and isoprene
unevebberss ganerplietoseosi pavéerasiformptdrs], apg Fodformity

exanpl e, neans for bonding the polishing | ayer and
refelte ¢wshihen uhdyerntiageiferttheayhiod e il enmertied .by a

met hod including stacking the polishing layer and the
Plagushicgn ilsayeproveld aydeukl ehsirded etrdpe iiost erfpased

t herebet ween and pressing them It is preferred that

pollile 23 QMEQ&anhil%ru%HQ@EﬁiQQIiQEiﬁp@ﬂv@@ﬂbQchhe
portion ere 33 the light-transmtting region is

cha&%@@EQQStlkgoz%]tﬁ@ec@%%gb%'ib@%@ t apge MBYMsHA¥A Bayer

general structure including a substrate of a nonwoven

usehaQB!ggg 8Ei| gﬁgiggd of ikke andsadhesinventaverss

pr ovi es of the Substrate. In terns of

pre&%%égg%;ggfkgglkhrﬁt %lﬁsﬁlgﬁr¥ 9&%50 the cushion

mis preferably use
[0075]

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

[0076]

For example, means for bonding the polishing layer
and the cushion layer together may be implemented by a
method including stacking the polishing layer and the
cushion layer with a double-sided tape interposed
therebetween and pressing them. It is preferred that the

cushion layer should not be provided on the portion where
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substrate. For exanple, the adhesive |ayer may include
a rubber-based adhesive, an acrylic-based adhesi ve,
or the 10 like. In view of netal ion content, the
acrylic-based adhesive is preferred, because its
metal ion content is relatively low [0078] A
pol i shing pad of the invention may be provided wth
15 a doubl e-si ded tape on the surface of the pad
adhered to a platen. As the doubl e-sided tape, a tape
theofl igyhdorinmam snddrisitra otd pirpre drs Beoasde@dl - n whi ch
adhesive | ayers are, as described above, provided on
[odyotlh surfaces of a substrate. As the substrate, for
exanpl e, a nonwoven fabric or a film20 is used.

Pr efrefealdopised iidedd tddemmay aasubst etreersilneg ructure
separation fromthe platen is necessary after the use

indAfuB nPQ s AR oA hdrmRs! tiapriaf, an fadhesirvvehe
| ayer,” for exanple, a rubber-based adhesive or an

1118CTHd Gpasad AAhgsi e dro @ ldd istn Refear alfl eHes

an acrylic-based 25 adhesive because of |ess of netal

suﬁ%ﬁ%ﬁﬁélcgﬂtfgkm oo%hFggveﬁﬂiﬁgn§h@§E%EEQﬁohsogiMeﬁlurry

A sem conduct o evice i's produced through the
L
SSRGS anfon REERPLGLT LHG BAI°ER Gxayoc TP Forasd® @
ruggg?; %gédTg%hg%EQ%g %Qpe§g¥¥¥fgjﬁggég-adhesive, or the
like. 1In view of metal ion content, the acrylic-based
adhesive is preferred, because its metal ion content is

relatively low.

[0078]

A polishing pad of the invention may be provided with
a double-sided tape on the surface of the pad adhered to a
platen. As the double-sided tape, a tape of a common
construction can be used in which adhesive layers are, as
described above, provided on both surfaces of a substrate.
As the substrate, for example, a nonwoven fabric or a film
is used. Preferably used is a film as a substrate since
separation from the platen is necessary after the use of a
polishing pad. As a composition of an adhesive layer, for
example, a rubber-based adhesive or an acrylic-based
adhesive is exemplified. Preferable is an acrylic-based

adhesive because of less of metal ions in content to which
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pol i shing the sem conductor wafer are not particularly
limted. For exanple, the sem conductor wafer may be
10 polished by the nmethod described bel ow. [0080]
Fig. 3 is a schematic diagram showi ng a net hod of
polishing a sem conductor wafer with a web-type
polishing apparatus. First, a long polishing pad 15
is minly wound 15 on a supply roll 16a. A large
nunber of sem conductor wafers 4 are then polished
congiidlerafte opoliissgiltygnpad. As the polishing pad in the
used region is wound up on a take-up roll 16b, the
[00p6lli shing pad in a virgin region is fed from the
supply roll 16a. 20 [0081] Fig. 4 is a schematic
di agr aems howdngtarneehddeofis pabidsisiedy th roaghc sheustep
wafer with a linear-type polishing apparatus. A |long
of pohiishing pad Lurifader of dedenitontmdtormweifea belth $be
as to travel around rolls 17. 25 Sem conductor wafers

lonﬁ ﬁbglgﬁhhéh%@doneTﬁét§ém@8@hhﬁét@ﬁ w3dbekhgenerally
i nearly-nmoving polishing pad. [0082] Fig. 5is a

1nc§ﬁ@%@aﬁ'%1@&%%53W5¥@¥M %%daa”%kﬁﬁq QfiriPQl a3k RG @xide

sem conductor wafer wi'th a reciprocating 5 polishing

R R It ottty | e
pol6%gh%%n%HCt% waf ers 4 o &R shed ore a8 anehker
limited. For example, the semiconductor wafer may be
polished by the method described below.

[0080]

Fig. 3 is a schematic diagram showing a method of
polishing a semiconductor wafer with a web-type polishing
apparatus. First, a long polishing pad 15 is mainly wound
on a supply roll 16a. A large number of semiconductor
wafers 4 are then polished with the polishing pad. As the
polishing pad in the used region is wound up on a. take-up
roll 16b, the polishing pad in a virgin region is fed from

the supply roll 1lé6a.

[0081]

Fig. 4 is a schematic diagram showing a method of
polishing a semiconductor wafer with a linear-type
polishing apparatus. A long polishing pad 15 is provided
in the form of a belt so as to travel around rolls 17.

Semiconductor wafers 4 are polished one after another on
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t he polishing pad, which is reciprocating between a
| eft nost position and a right nost position. 10
[0083] Although not shown in the draw ngs, the
polishing apparatus generally includes a polishing
platen for supporting the |long polishing pad, a
support (polishing head) for supporting the
sem conductor wafer, a backing 15 material for
unyforn1y pressing the wafer, and a polishing agent
the sliuraapn)l -ewdiimy mechisiiism P pol i shing platen and
the support are so arranged that the | ong polishing
[0gsd and the sem conductor wafer supported thereby,
respectively, can face each other, and the support
has r g.otany shafdhen} il digyrzol i gtuwigigpraoeessiod v
sem conduct or wafer on the rotating support is

polR8sishf AgRimidoridifedangrdd shitty Ppacecignbqetirshed
with a slurry being fed. The flowrate of the slurry,

po i PR ipHd1adrad, at henwaben iketialy padnusbers, paedided
on are not particularly I'nmted and may be control |l ed

in 3e 22 APYON g 36 J0084] A Serd condlusd Qfedlevigrls 17.

is fabricated after operation in a step of polishing

Senfl %li!{i]u%cc%rOfwc?%esﬁN?ﬂggng{%J%&{i Sl ronM 4 dhes fdiidh adn

polshing pa imtation is 5 inposed on
et B R 9 A S e B %
mo%?ﬂﬂégy€¥%na%%%%§L¥i§ﬁ%“ﬁ§§¥tpégﬁ€¥g%ﬂq in Fig. 1, wth
[0083]

Although not shown in the drawings, the polishing
apparatus generally includes a polishing platen for
supporting the long polishing pad, a support (polishing
head) for supporting the semiconductor wafer, a backing
material for uniformly pressing the wafer, and a polishing
agent (slurry) feeding mechanism. The polishing platen and
the support are so arranged that the long polishing pad and
the semiconductor wafer supported thereby, respectively,
can face each other, and the support has a rotary shaft.

In the polishing process, the semiconductor wafer on the

rotating support is pressed against the long polishing pad
and polished with a slurry being fed. The flow rate of the
slurry, the polishing load, the wafer rotation number, and

so on are not particularly limited and may be controlled as

appropriate.
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polishing platen 2 supporting a polishing pad 1, a
pol i shing head 5 holding a sem conductor wafer 4, a
backing 10 material for applying a uniformpressure
agai nst the wafer and a supply mechani smof a
pol i shing agent 3. The polishing pad 1 is nounted on
the polishing platen 2 by adhering the pad to the
platen with a doubl e-sided tape. The polishing platen
2 and the polishing head 5 are 15 di sposed so that the

[00@dl]i shing pad 1 and the sem conductor wafer 4
supported or held by them oppositely face each other
andApsentiideddwctbrr depécei Ve fabarygagksf o teraggeration
pressure nechani smfor pressing the sem conduct or

in wWaf@lepd oft @diienield shiswg feak bfi @ iswstialdrethawt hafer
polishing head 5 20 side. During polishing, the

w1t%e@h&pQﬁ&%ﬁ&%r“@kﬂﬁsﬁlh@'@QkLShﬁd bycbeifig piessedion is
agai nst the polishing pad 1 while the polishing

1mp%|s%tde%n a& ltlr:)s%l@l i kgad Satiedmiaitest wifkmr or a
slurry 1s fed. No speC|f|c limtation is placed on a

polilg%\qllngf‘ta% roattlﬁ% Sl Y018 SAHF RiNGdaathmed RAlUSh ng

tati dn nu er and a wafer rotati on nunber,

ch
pol&l,?lht ng %ép%ar%é:%g?%t ue:L é)%% u‘i‘ﬂtse%hov{rpq_%]Fl% C’tlr Usiians a

en1conductor waf er are
and i.she f er, ab
polggﬁl b %e?P |§Hﬁ£%%héé Jt erg£§%%9 fr Sugh
I Ci on packagl sem uct_or,
po l&g@g@g} iheags gd ?1%1 G%HECI ndurgzr (?Cre Swsaof?e(%:n d4 bayc king
etc

material for applying a uniform pressure against the wafer
and a supply mechanism of a polishing agent 3. The
polishing pad 1 is mounted on the polishing platen 2 by
adhering the pad to the platen with a double-sided tape.
The polishing platen 2 and the polishing head 5 are
disposed so that the polishing pad 1 and the semiconductor
wafer 4 supported or held by them oppositely face each
other and provided with respective rotary shafts 6 and 7.

A pressure mechanism for pressing the semiconductor wafer 4
to the polishing pad 1 is installed on the polishing head 5
side. During polishing, the semiconductor wafer 4 is
polished by being pressed against the polishing pad 1 while
the polishing platen 2 and the polishing head 5 are rotated
and a slurry is fed. No specific limitation is placed on a
flow rate of the slurry, a polishing load, a polishing

platen rotation number and a wafer rotation number, which
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Exanpl es 10 [0086] Description will be given of the
invention with exanples, while the invention is not
limted to description in the exanples. [0087] 15
Measur enent of Asker D Hardness The neasurenent was
performed according to JI'S K6253- 1997. Pieces of a
size of 2 cmx 2 cm(arbitrarily thick) cut fromthe
light-transmitting region were used as hardness
measur enent sanples. A water-inperneable filmwas 20
areppodpeedyf rdjue&et-of the pol yurethane resin coating
conpositions used in Exanples 1 and 2 and Conparative
[00BSanple 1 and then cut into pieces of a size of 2 cmx
2 cm (arbitrarily thick), which were also used as
har dpessuspeasucrnene sanphes. ofhehPEFemibsndaceonsedter
in Conparative 25 Exanple 2 was cut into pieces of a

4 askZenekeByCheNode@Mand8poaibhedatiby 1hi ckherenfchr, a
were al so used as hardness neasurenent sanples. These

semfBbHRESS oFEASY: RERL pRBBLESd \WREeedirbavwet rbagst ddding,
an environnent at a tenperature of 23C 2C and a

bonggﬂbd:Eéc?gﬁ?9§?e%%’fOThQGSQ@Hé§nd£@t@£ 8clreasti® used

e of each type of sanples was used in

thearrrg% E%%nbro% har doegsm@f-yt Bl am nate was

in ﬁeasure usin eés met er (Asker D hardness
net er, nanufactured by KOBUNSHI KEIKI CO., LTD.).

Examples

[0086]

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

[0087]

Measurement of Asker D Hardness

The measurement was performed according to JIS K6253-
1997. Pieces of a size of 2 cm x 2 cm (arbitrarily thick)
cut from the light-transmitting region were used as
hardness measurement samples. A water-—impermeable film was
produced from each of the polyurethane resin coating
compositions used in Examples 1 and 2 and Comparative
Example 1 and then cut into pieces of a size of 2 cm x 2 cm
(arbitrarily thick), which were also used as hardness

measurement samples. The PET substrate used in Comparative

Example 2 was cut into pieces of a size of 2 cm x 2 cm
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[0088] 10 Evaluation of Light Transm ttance of \Wter-
| mper meabl e Filmand PET Substrate A water-inperneable
filmwas produced fromeach of the polyurethane resin
coating conpositions used in Exanples 1 and 2 and
Conpar ative Exanple 1 and then cut 15 into a piece of
a size of 10 mx 50 mm (1 mmin thickness), which
was used as a light transm ttance neasurenent sanple.
The PET substrate used in Conparative Exanple 2 was

(arBiltrarile ahpckee ehiahsiweeeohl$s0 need 89 dpREEh
was also wused as a light transm ttance nmeasurenent

meaSafBhent Eaahp2@ssanphesaaisa piaess neasugénsst cadmp (a9
mmin optical wavelength, 10 nmin optical path

werW dilowda BB kBaRai ght an BaRdt-aehenedaly aSegoperature of
Laboratory 3 ass Wrks Co., Ltd.) filled with

zzoé"% r8 Mt §f i %%’dea}““cﬁflﬂ @hty taansdy ti@ncsuef. hheat

was neasure wavel engt hs of 300 to 800 nm 25

lea?' BOnfl HEE%OQQR%Q'E@ e CLVnl89PRC, rmeRubackuied Dyed

rporation). The neasured |ight

in %Egﬂ%%%%%g%%gnt Eﬁgnﬂgﬁ % skNb® endi 9Bhinate was

ce per ness according to the

Lanmbert - Be dth I
meagRE R AG D0t HETPOPT Sy ol 1 oy s DR BRSSP IEE e,

transm ttance_was re.ove h wavel engt h
manpfageusrdapy FQBgﬁggékgg%%ETﬁg I h? fansnittagce was
| ess than 30% at |east a certain mavelength in the

[00B8hge of 300 to 800 nm

Fvaluation of Light Transmittance of Water-

Impermeable Film and PET Substrate

A water-impermeable film was produced from each of
the polyurethane resin coating compositions used in
Examples 1 and 2 and Comparative Example 1 and then cut

into a piece of a size of 10 mm X 50 mm (1 mm in thickness),

which was used as a light transmittance measurement sample.
The PET substrate used in Comparative Example 2 was cut
into a piece of a size of 10 mm x 50 mm, which was also

used as a light transmittance measurement sample. Each

‘sample was placed in a glass cell (10 mm in optical

wavelength, 10 mm in optical path width, 45 mm in height,
manufactured by Sogo Laboratory Glass Works Co., Ltd.)
filled with ultrapure water, and the light transmittance of
the sample was measured at wavelengths of 300 to 800 nm

using a spectrophotometer (UV-1600PC, manufactured by
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[0089] 10 Measurenent of Bending Elastic Mdul us The
prepared polishing pad was cut into a 10 mm w de, 30
nm | ong sanpl e pi ece. The bendi ng el asti ¢ nodul us of
the sanpl e piece was neasured using a measurenent
system (5864 Desktop Tester System manufactured by
I nstron 15 Corporation) under the follow ng
gongitions: thehfulcrun} to-ful crum di stance of the
bendi ng_strength neasurenent tool, 2 crosshead
ShapeRl BoBhTT AL o; TS peAA L0 1 000) o
Eval uati on of Cccurrence of Peelin &Se aration), . The
waprepayedtpdl 18ke ng baahhééaﬁﬁﬁnwag? 8 E?Foig?‘mm)é]@wkness
wound on a 50 mmy cylindrical tube, and whether or not
acpeeling {sepaeabiohyrbcBacredaet AREnthRecHBlP8REAY Was
sheet and the water-inperneable filmor the PET
pesfibsheat ecwasd 28gobsetedfahdocevabuarétesaééording to
the followng criteria. 40 0: Peeling (separation)
O :Wah N Qti gohs emeebni btarReelvwary JEepar atdwn)owas the
observed. [0091] Preparation Exanple 5 Preparation of

wa®@lénginpessed bregbaneoCeoposition A mixture of 32
parts by weight of toluene diisocyanate (a m xture of

x:byﬁ%g%% ?9%?@%%%&?t@an9éi§Q§y§8§éetﬁa§08@@)at81§aét8a
certain wavelength in the range of 300 to 800 nm.
[0089]

Measurement of Bending Elastic Modulus

The prepared polishing pad was cut into a 10 mm wide,
30 mm long sample piece. The bending elastic modulus of
the sample piece was measured using a measurement system
(5864 Desktop Tester System, manufactured by Instron
Corporation) under the following conditions: the fulcrum-
to-fulcrum distance of the bending strength measurement
tool, 22 mm; crosshead speed, 0.6 mm/minute; displacement,
4 mm.
[0090]

Evaluation of Occurrence of Peeling (Separation)

The prepared polishing pad (700 mm wide, 8 m long)
was wound on a 50 mme cylindrical tube, and whether or not
peeling (separation) occurred between the polishing sheét
and the water-impermeable film or the PET substrate was

observed and evaluated according to the following criteria.
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di cycl ohexyl net hane dii socyanate, 54 parts by wei ght

of 10 pol ytetranet hyl ene glycol (1006 in nunber

average nol ecular weight), and 6 parts by weight of

di ethyl ene glycol was prepared. The mi xture was

stirred and heated at 80C for 120 minutes so that an

i socyanate-term nated prepolymer (2.1 nmeqg/g in

i socyanat e equival ent) was prepared. 100 15 parts by

wei ght of the isocyanate-term nated prepolynmer and 3
O:preésihy Weephravion) swhscone- bhsedvedrf act ant (SH 192

manuf act ured by Dow Corning Toray Silicone Co., Ltd.)

x: WRIA i Y X&ddaa dftargn)a wisktidssarwartl t he tenperature of
the m Xture was controlled to be 80C. In a mxing
[og¥hgmber, 80 parts 20 by weight of the m xture and 20

parts by weigh of 4,4'- nethyl enebi s(o-chloroaniline)

(Ih@&@g&yﬁgy@d%ﬁg@@g&gbtured by Ihara Chem cal
I ndustry Co., Ltd.) nolten at 120C were mixed. At the

Sa”%x‘ép%%iat%io_rn Was (i1SPeisest d P viha Hind Wdnddsition

mechani'cal stirring so that a cell-dispersed 25

Pr oA AT O P I e et (1 o e i e vessel
RN e e e A AT
IR s T BTt (G A i epol yrrer

os B MO SR B R a0 o
po£§¥é¥§2£g£ﬁg?é¥g é¥y£§P'Cﬁﬁ) é&%%n%&er average molecular
weight), and 6 parts by weight of diethylene glycol was
prepared. The mixture was stirred and heated at 80°C for
120 minutes so that an isocyanate-terminated prepolymer
(2.1 meq/g in isocyanate equivalent) was prepared. 100
parts by weight of the isocyanate-terminated prepolymer and
3 parts by weight of a silicone-based surfactant (SH-192
manufactured by Dow Corning Toray Silicone Co., Ltd.) were
mixed to form a mixture, and the temperature of the mixture
was controlled to be 80°C. In a mixing chamber, 80 parts
by weight of the mixture and 20 parts by weigh of 4,4'-
methylenebis (o-chloroaniline) (Iharacuémine MT manufactured
by Ihara Chemical Industry Co., Ltd.) molten at 120°C were
mixed. At the same time, air was dispersed into the

mixture by mechanical stirring so that a cell-dispersed

urethane composition was prepared.

41



10

15

20

25

wei ght of trinethylol propane and 0.43 parts by wei ght

of a 10 catal yst (Kao No. 25, manufactured by Kao

Corporation) were mixed and stirred to forma liquid

m xture. 100 parts by weight of the

i socyanat e-term nated prepolyner was added to the

l'iquid mxture having a controlled tenperature of 80C

The m xture was thoroughly stirred using a hybrid

m xer 15 (manufactured by KEYENCE CORPORATI ON) and
[o09d2dn degassed. The resulting reaction liquid was

added dropwi se onto a release-treated nold. The

I eaGiriep rlaitqidind odn Itilkyd trtlrenwad t tooge Redjiwirt h a

rel ease-treated PET film and its thickness was

coniricOlyl @@ sesiingeadnigpideal 7.7 0Thamsl dywas itdhen ofl dgéd
20 in an oven at 100C and subjected to post-curing for

hexkbhethQlche A ildiRly a1 WHEDRNQArES byshegightlsF mm3-
wde; 1.4 mmthick, 8 mlong) was obtained. The

| th i i i
but\%l%t 41§ %{Pl?in&%g.:rgrfds %gl%t t}i‘{@a%ewltaoﬂngoacwfggrh 100 A9nlks,

. a cutting 1 € st at a .

o WAL EE - I 5 e, D e
o
TR TR AT, OB WS Bhares ny
oS5 L BSIRS0S SOTBOE L A WP g of o
cat@ng;y%rtl a(lKan](Ie\Iroe. tzfge’ lm%rr]l%flaic r1].1tr_et<:1r %r;/srfn{'atot i({]ogrproe it%rg)n Srere
mixed and stirred to form a liquid mixture. 100 parts by
weight of the isocyanate-terminated prepolymer was added to
the liquid mixture having a controlled temperature of 80°C.
The mixture was thoroughly stirred using a hybrid mixer
(manufactured by KEYENCE CORPORATION) and then degassed.
The resulting reaction liquid was added dropwise onto a
release-treated mold. The reaction liquid on the mold was
covered with a release-treated PET film, and its thickness
was controlled using a nip roll. The mold was then placed
in an oven at 100°C and subjected to post-curing for 16
hours, so that a polyurethane resin sheet (150 mm wide, 1.4
mm thick, 8 m long) was obtained. The polyurethane resin
sheet was cut in a width of 10 mm with a cutting blade so

that a long light-transmitting region (45 degrees in D

hardness) was obtained.
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pl aced. The cel |l -di spersed urethane conposition was
then 10 covered with another PET face material (50 pm
thick, 100 cm w de), and its thickness was controll ed
to be uniformusing a nip roll. The conposition was
then cured by heating at 80C to forma |ong polishing
regi on of a polyurethane foam so that a | ong
pol i shi ng sheet was obtai ned. The polishing 15 sheet
was then cut in a length of 7 m and the face
[0O®8tleri al s were separated. The resulting sheet was
subjected to post-curing at 110C for 6 hours. The
sur Paeearaf ibhe ofioLioski Pgldlsbdnondseetten buffed using
a buffing machine (manufactured by AM TEC
Cor paeat bag) 13ghthatrantsmi2@ itk ckgden was adipgstednt she
1.27 mm The polishing surface of the |ong polishing

cengheebas ptotlg@t%ry(l‘é‘h%d teSicpth tha 1GR@OVIPIT ) TEelien@material
(manuf actured by Toho Koki Co., Ltd.). [0094] Exanple

(501F%5tﬁlbkquﬂ@0”kﬁi%ﬁ%éwasw%ﬁﬁ@ ned Padd xar@rdrd was
Irring 43 7 parts by weight of 1,4-butanediol, 7

bei Wg.r 8 4Py %é‘ﬁé9?&19id1%%ég§{e8%9é9ﬁ9ﬁénéom ds1tpant saby

ht of ytetra ene glycol with a nunber

en LRSS BB S g B
matsFésgovﬁ&?%E R %&%%O% e e he ¥ es ot
LafRl g o0, Ldusly %@u%eaﬁg%?n%éoggﬁﬁ% B, A gehen
covgigggwgth another PET face material (50 pm thick, 100 cm
wide), and its thickness was controlled to be uniform using
a nip roll. The composition was then cured by heating at
80°C to form a long polishing region of a polyurethane foam,
so that a long polishiﬁg sheet was obtained. The polishing
sheet was then cut in a length of 7 m, and the face
materials were separated. The resulting sheet was
subjected to post-curing at 110°C for 6 hours. The surface
of the polishing sheet was then buffed using a buffing
machine (manufactured by AMITEC Corporation) so that its
thickness was adjusted to 1.27 mm. The polishing surface
of the long polishing sheet was then grooved using a
grooving machine (manufactured by Toho Koki Co., Ltd.).
[0094]

Example 1

A liquid mixture was obtained by mixing and stirring
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hybrid m xer and then degassed, so that a polyurethane
10 resin coating conposition was prepared. The
pol yuret hane resin coating conposition was applied to
the whole of the back surface of the prepared |ong
pol i shing sheet and cured by heating at 70C to forma
wat er - i npermeabl e film (20 pm in thickness, 20
degrees in D hardness), so that a |long 15 poli shing
pad was obtained. [0095] Exanple 2 A liquid mxture

7 paassoblyaweddhlty ofi X, g artérstdialing PEXE par teight of
wei ght of 1,4-butanediol, 3.4 parts by weight 20 of

t riteitHE by pelopaepanel .6. Paparst Hibweaigihghto fof
pol ytetranet hyl ene gl ycol with a nunber average

po1RRkeGuldt hyWRinghly 18/fc A5 tand Gubbear tasrdnagee inghite cofl s
catal yst (Kao No. 25, manufactured by Kao

weigPeFalisen) ant0® RAHaSthy byweidhfhtofom MAtalyst (Kao
g?epolyner (Coronate 2612, nmanufactured by 25 Ni ppon

No.F?%ﬁ”g@%@%@%tbﬁg¥§§ﬁyl&¥b’C&£§$ﬁaﬂ¥ﬁﬁjaddﬁdotgakhg b4

id mxture. e mxture was thoroughly stirred

weié%kn%faﬁﬁgﬁgﬁi%g%%ﬁﬁé@ﬂﬂg (e fAseassad, sddictired by

Lol 0at i ng conposi tion 'vas prepar ed.
N1 g Pod Vs SR T T The b bah Durt e e s e the
B RSTE SEr PR, Iy e st
hyblgé:d? gﬁ;sﬁ% Fa,ggi \%gl%rng%?eﬁa%&%&arsdon ec%sa?t’ as%otlhyattltre%ﬂaq'{ég

resin coating composition was prepared. The polyurethane
resin coating composition was applied to the whole of the
back surface of the prepared long polishing sheet and cured
by heating at 70°C to form a water—-impermeable film (20 pm
in thickness, 20 degrees in D hardness), SO that a long
polishing pad was obtained.

[0095]

Example 2

A liquid mixture was obtained by mixing and stirring
12.6 parts by weight of 1,4-butanediol, 3.4 parts by weight
of trimethylolpropane, 6.9 parts by weight of
polytetramethylene glycol with a number average molecular
weight of 650, and 0.6 parts by weight of a catalyst (Kao
No. 25, manufactured by Kao Corporation). 100 parts by
weight of an HDI prepolymer (Coronate 2612, manufactured by

Nippon Polyurethane Industry Co., Ltd.) was added to the
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[0096] 10 Conparative Exanple 1 A liquid mxture was
obtai ned by mxing and stirring 2.9 parts by wei ght
of trimethyl ol propane, 56 parts by weight of
pol yt etranet hyl ene gl ycol with a nunber average
nol ecul ar wei ght of 650, 59 parts by weight of PCL 305
15 (manufactured by DAI CEL CHEM CAL | NDUSTRI ES, LTD.),
30 parts by weight of PCL 205 (manufactured by DAI CEL
CHEM CAL | NDUSTRIES, LTD.), and 0.05 parts by wei ght
1icofida rdattalnest ThKamiN@urESWaﬁaﬁbpé@Pthé( Fikzgd using a
Corporation) . 100 parts by weight of
hybi4l ndixehemyldretiean eladjdssec)arat € hels adddd/ue 2eihe
liquid m xture. The m xture was thoroughly stirred

resisi RBa i ddthpdisiari dandvasher afegassed Theo ppigurgthane
pol yur et hane resin coating conposition was prepared.

reshie cddHY eSIM WeeAtdpidl icamasitionwiwds of the
applied to the whole of the back surface of the

baog{ epaedd Q9 Rl ihigie-2b 19Retp AN G E G He theatd ngired

h'7EC to forma water- 45 inperneable film (20 pmin

i e R A
in PITLEL 5 2 ELAMSURLS LIuAin U chopes) 11
po ESRYER AP Y, BRI Shest it 3 doubl 3 e
[00%%%N|CAL CO, LTD.) interposed

Comparative Example 1

A liquid mixture was obtained by mixing and stirring
2.9 parts by weight of trimethylolpropane, 56 parts by
weight of polytetramethylene glycol with a number average
molecular weight of 650, 59 parts by weight of PCL 305
(manufactured by DAICEL CHEMICAL INDUSTRIES, LTD.), 30
parts by weight of PCL 205 (manufactured by DAICEL CHEMICAL
INDUSTRIES, LTD.), and 0.05 parts by weight of a catalyst
(Kao No. 25, manufactured by Kao Corporation). 100 parts
by weight of 4,4’-diphenylmethane diisocyanate was added to
the liquid mixture. The mixture was thoroughly stirred
using a hybrid mixer and then degassed, so that a
polyurethane resin coating composition was prepared. The
polyurethane resin coating composition was applied to the

whole of the back surface of the prepared long polishing

sheet and cured by heating at 70°C to form a water-
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t herebetween, so that a Iong polishing pad was
obtai ned. 10 [0098] Table 1 Evaluation of Eval uation
of Bending elastic light peeling transmttance
nodul us (MPa) (separation) Exanple 1 0 85.2 0
Exanple2 O 98.4 O Conparative 95.7 0 Exanple 1 x
Conparative 132.4 x Exanple 2 x Table 1 shows that
the polishing pad according to the invention has a
_ high | evel of optical detection accuracy, is |ess
impleirkreap lteo fadus e(feein g (té’léﬁ‘ehfmﬁson)‘l%hégﬁﬁﬁﬁne‘%rp 15
a cylindrical tube, and is easy to wind up. The water-
ha ridieaysealsice thidtmaofldrive pedliissHing nrall west oidiaigad t he
i nvention can conpletely prevent slurry |eak. 20 46
[00G7Al M5 1. A nethod for manufacturing a polishing pad,
conprising the steps of: 5 preparing a cell-dispersed
ur eiaa re@Residdagip iy 22 mechani cal foam ng net hod;

A PET substrate (75 um in thickness) was bonded to
the whole of the back surface of the prepared long
polishing sheet with a double-sided tape (Double Tack Tape,
manufactured by SEKISUI CHEMICAL CO., LTD.) interposed

therebetween, so that a long polishing pad was obtained.

[0098]
Table 1
Evaluation of . . Evaluation of
. Bending elastic .
light modulus (MPa) peeling
transmittance (separation)
Example 1 O 85.2 O
Example 2 O 98.4 O
Comparative
Example 1 x 95.7 O
Comparative
Example 2 X 132.4 X

Table 1 shows that the polishing pad according to the
invention has a high level of optical detection accuracy,
is less likely to cause peeling (separation) when wound on
a cylindrical tube, and is easy to wind up. The water-

impermeable film of the polishing pad according to the

invention can completely prevent slurry leak.
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placing a light-transmtting region at a
predeterm ned position on a face material or a belt
conveyor, while feeding or noving the face material or
the 10 belt conveyor; continuously discharging the
cel |l -di spersed urethane conposition onto a part of
the face material or the belt conveyor where the
light-transmtting region is not placed; placing
another face material or belt conveyor on the 15

di scharged cel | - di sper se@Laf¥Ehane conposition; curing
the cell-dispersed urethane conposition to forma
pol i shing region conprising a pol yurethane foam

while its thickness is controlled to be uniform so

t hat] .a apaktEbBingoghrehuifscpuepayed; p20iapphygi pgda

pol yur et hane resin coating conposition containing an

conddihald arrNdipaldeyclic polyi socyanate to one side
of the polishing sheet and curing the pol yurethane

r eSig}G0alinl0 CUIASidii QR Ak d A8ttt loripmerirabl
fllﬁ?e an&n%gabuttinglfﬁgipolishing sheet.Eﬂgﬁ‘Z. Tﬁgra

e et e el er- ) e bl (il

placing a light-transmitting region at a
predetermined position on a face material or a belt
conveyor, while feeding or moving the face material or the
belt conveyor;

continuously discharging the cell-dispersed urethane
composition onto a part of the face material or the belt
conveyor where the light-transmitting region is not placed;

placing another face material or belt conveyor on the
discharged cell-dispersed urethane composition;

curing the cell-dispersed urethane composition to
form a polishing region comprising a polyurethane foam,
while its thickness is controlled to be uniform, so that a
polishing sheet is prepared;

applying a polyurethane resin coating composition
containing an aliphatic and/or alicyclic polyisocyanate to
one side of the polishing sheet and curing the polyurethane
resin coating composition to form a water—-impermeable film;
and

cutting the polishing sheet.
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2. The method of claim 1, wherein the water-

impermeable film has a thickness of 20 pum to 100 um.
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