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F- PO9071TR(SG DESCRI PTI ON PROCESS FOR PRODUCI NG
POLYURETHANE FOAM TECHNI CAL FIELD 5 [0001] The
present invention relates to-a nethod for production
of a polishing pad by which the planarizing
processing of optical materials such as | ensesp71TR (SG)
reflecting mrrors and the like, silicon wafers,
gl ass substrates for 10 hard di sks, al um num
substrates, and materials requiring a high degree of
surface planarity such as those in general netal
pol i shing processi ng cdEPUREPEAPN|I ed out stably with
hi gh polishing efficiency. The polishing pad of the
present iFRASHEPOROR SFREOFGIPArtPICWREF A ¥ ably in a
15 process of planarizing a silicone wafer, and a
device having an oxide layer, a netal |ayer or the
like formed on a silicon wafer, before | am nation and
TEGHNBEA o160t he oxide |ayer, the netal layer or the
i ke. 20 BACKGROUND ART [0002] Production of a
[88R1 tonduct or device involves a step of forming an
el ectroconductive filmon the surface of a_ wafer to
f or m B ninTiesgE ajeye iyl PheeoRFEROlT dhMEthefchthg 25
etc., a step of formng an interlam nar insulatjn g

and

PEPRRTBIPD P FaP89é7§lT¥E(gS®)ad PHevhi R ng*s Bferarettnd

an uneven surface pade of an
processing of optical materials 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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el ectroconductive material such as netal and an
insulating material is generated on the surface of a
waf er by these steps. In recent years, precesspngrhosc)

fine wiring and 5 nultilayer wiring is advancing for
t he purpose 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

theiQPQEB@nEa¥EQQOQLC.;Oaﬁ§ theupetbadset rRkanARKZI BE an
uneven surface of a wafer, a CM nethod is generally

. ' ; ¥ he. st
elegﬁﬁgggggﬁgt%g@p%??%ﬁ%%ﬂ?su&ﬂeég'ﬂa%@i &nb gnSEBFQQﬁtQBg

is pressed agal nst a polishing

surface_of a ki hing d surfac tp
natBEiadl Fendaiert La oD RE but PEop pHE 8 Fallr §sﬁﬁ%§§
c havi abrasLye rains_di spersed #hergég wirin d
StePfier et haf T &t r%e?%eli’?'eop’f%c U Showih F'9.

1, a polishing, apparatus used geperally in IS
mulph b9y abdvEEind ok anBrES W tRY St a6! Lofi REBPEet 2hf gher
. supporting a polishing pad, 1, a supporting,.stand
integspt $AR Nt heam} ceneBFtos0iBbpgERrFPAgCATFBFEhednd

material (wafer) 4, a backing material for unifornmy
accpréssatyziaghaidacer ofandanareéRanfBniBEVEBedlR§RaR OF

abrasive. The polishing pad 1 is fitted with the
a wpbershing ptacea 2mporteranple via a doubl e-sided

tape. The polishing platen 2 and the 25 supporting
[008BAnd 5 are provided wth rotating shafts 6 and 2

F- PO9071TR(SG 7 respectively and are arranged such

t haAst tiee paétishd ngf patlanarizing 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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1 and the polished material 4, both of which are
supported by them are opposed to each other. The

supporting stand 5 is provided with a pressuhigai
mechani sm for pushing the 5 polished na?er?ggbzéh@gR(SG)
agai nst the polishing pad 1. [0004] Conventionally,
such polishing pads are produced by batch nethods

such as (1) a nmethod including pouring a resin

material int | d [ Si I .10.
7 EPpEFRSvend ol A%k atRanBEl SobfPLHaY SRE POfliZRing pad
thod _includi,n ouring,a resin terial _int
! agﬁdQBFeQQEﬁSHthgaESﬁﬁ‘En&'ehoalln el ket e RuBpBRtea
orm [0005] A nethod for continuoysl roduci ng a
by bBEPar FﬁaﬁgpofgngPyﬁﬁgg Bg F§hithizig?pﬂﬁf%?gaft?%d >
~ proposed in order to preyent variations in_hardnes
is EéPVléﬁéeWéthﬁePF?§éuré?ﬂP9bH€€BaPéSWa%Eﬁ BP&%&B@i%He
met hod (Patent Literature 1). Specifically, the
polpebpdsmataEindd4i AORLAES FPRi R§LaSPARI Rafedi-al for
pol yur et hane, a fine powder having a dianeter 20 of
[00880 um or |ess, and an organic foam ng agent,
di scharging the m xture to the space between a pair of
cat éppivkhaiobelly, t suchspoili shihgnpedsr piragPsaducke by
pol yneri zation of the mxture with heating neans, and
batsRpacahbdg thehgeseraed skebbdshapéddpngdpourfingmat he
25 surface belt so that a polishing sheet material is
res9ht abnedial3ihtB00MDIR( §6) foven aepdinr babck and

caterpillar belts is used, however, there is
slicing the resin block with a slicer; and (2) a method
including pouring a resin material into a mold and pressing
the resin material into a thin sheet form.
[0005]

A method for continuously producing a polyurethane-
polyurea polishing sheet material is proposed in order to
prevent variations in hardness, cell size or the like
attributed to batch production method (Patent Literature 1).
Specifically, the proposed method includes mixing a raw
material for polyurethane, a fine powder having a diameter
of 300 pm or less, and an organic foaming agent,
discharging the mixture to the space between a pair of
caterpillar belts to cast it, then carrying out the
polymerization of the mixture with heating means, and

separating the generated sheet-shaped product from the

surface belt so that a polishing sheet material is obtained.
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a problemin which the resulting polyurethane foam
tePdshto have flat cells and therefore has | ow

pol i shing performance. [0006] 5 There is

proposed a nethod for continuously produc?n§6207lTR(SG)
el astic sheet that includes supplying a raw materia

for a pol yurethane foamonto a base fil m being
continuously supplied and subjecting the raw materi al

Wheégmﬁgﬁieac% gangg%EFEEnge}%@ Hg Eggdthh8%99é§ O%hé?@ is

Perra ur et hane foam |
controlled us wo_ rollers an e t n
a prwiwpwewb‘lfﬂt bpr aret %m%m BrethhfiE rfré%ﬂ Gebpateo
as_the s rqbl em a S 0007
hav?hé?@tl§eii§ogH$sEP8§ggoﬁené?ﬁo oWoP°26ﬁPﬁh808§#§ormance'
rodu0|ng a polishing pad havi ng an undercoat |ayer
a polishing layer, which is for the purpose of
redu0|ng the difference between polishing pads
probibeed ip @i spePEAPOSHAt 2hBstpdt EAE EPPE%%PaPélg)
In the nethod of Patent 20 Literature 3, however, it
proggciingf apuelasbiadphsett hBatt hRekHess éﬂpﬁlﬁﬁagdapﬁé§e
pol ymer conposition supplied onto the undercoat
matéayel, feo &hpblyupethshenformyentai ehbaReghidni BRABYS
accuracy cannot be produced. [0008] 25 Patent
contihevaslyesitpplPed 2084st659688ing EhPO2EVWIMRESGLal to a
Patent Literature 2: JP-A 2005-227392
reaction and curing, while the thickness of the raw
material for the polyurethane foam is controlled using two
rollers and a surface protection film (Patent Literature 2).
However, this method also has the same problem as described

above.
[0007]

There is also disclosed a method for continuously
producing a polishing pad having an undercoat layer and a
polishing layer, which is for the purpose of reducing the
difference between polishing pads produced in different
batches (Patent Literature 3). In the method of Patent
Literature 3, however, it is difficult to adjust the
thickness of a fluid-phase polymer composition supplied
onto the undercoat layer, so that a polishing layer with
high thickness accuracy cannot be produced.

[0008]

Patent Literature 1: JP-A 2004-169038
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Patent Literature 3: JP-A 2003-516872 DI SCLOSURE OF

| NVENTI ON 5 PROBLEMS TO BE SOLVED BY THE | NVENTI ON
[0009] An object of the invention is to prevp §0?1 TR (SG)
method for manufacturing a polishing pad contar ning
substantially spherical cells and having high

t hi ckness accuracy. 10 MEANS FOR SCOLVI NG THE PROBLENMS
[0010] As a result of investigations to solve the

abaye. o B oDl I [11e 3 NVERLRI 20 haVE, £ogp! eted Lhe

i nvention base inding that the object can

be achi eved. by the nmethod for U ing a
po|’1°a%‘h?rhbe%afuglaae%‘ﬁ? bl "ﬂ%ﬁgw’tm?o%ﬁ?%peci fically,
the invention is directed to a nethod for
manuf acturing a polishing pad, conprising the steps
of : 20 $re ariqg a cel | -di spersed urethane
DISGIMIORT t Ponl BWYERT H¥ hani cal  f oani ng net hod:;
continuously discharging the cell-dispersed urethane
PROBIFMHDSTP i B $Q%%E%.%€n B HNYENBEGR port to a
substantially central portion in the wwdth direction
[00@%] a face material A, while feeding the face 25
material A, lamnating a face material B on the cell -
5 RPOSOVATR(SO) theli Bpessetonr &$ hameptonpdsi 2 i bathe@ehor
uniformy adjusting the thickness of the
man el ¢t sper s golo Lt &t hamepsdnpost ainhnpysubstantially

spherical cells and having high thickness accuracy.

MEANS FOR SOLVING THE PROBLEMS
[0010]

As a result of investigations to solve the above
problems, the inventors have completed the invention based
on the finding that the object can be achieved by the
method for manufacturing a polishing pad described below.
[0011]

Specifically, the invention is directed to a method
for manufacturing a polishing pad, comprising the steps of:
preparing a cell-dispersed urethane composition by a
mechanical foaming method; continuously discharging the
cell-dispersed urethane composition from a single discharge
port to a substantially central portion in the width
direction of a face material A, while feeding the face

material A; laminating a face material B on the cell-
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t hi ckness adj usting nmeans; curing the cell-dispersed
uret hane conposition with the thickness adjusted in

the 5 preceding step w thout applying any adgint

| oad to the conposition so that a polishiﬁg%?%ggpyR(SG)
including a polyurethane foamis formed; and cutting
the polishing sheet. [0012] 10 The above

manuf act uri ng net hod all ows continuous production of

disggFgéh;ﬁ%@ghﬁﬂgekﬁﬁgﬁgﬁkﬁbgg $URS! antiAlly y SRRk

avi ng thi ckness accuracy.

S e cal | di L
ene ERSEREERE b EH GBS SPESEA HEBthen, commesiiian by
bstantiall¥€15 central portion.in t

.S ) “wi.dth
thlSFPEEFiSHJBF RE PSE8SAaferigf tR® §8H§h LegeFsed
trappi ng can be suppressed and that void formti
ureEQﬁ“BecéﬁPgéﬂF%QPyWﬁFQVEHFe&glF £8P ?ﬁéuPﬁﬁgkﬁ@sgggf
the cell-dispersed urethane 20 conposition_is adjuste
pregeigpdt FECPaté thatEr PRPLBING pryceddiddoppd load to the
cel | -di spersed urethane conposition, so that the
compeblitdpspepssbatorppSiisbANGar e (preFdNCad s PFom
adhering to a thickness adjusting device such as a
polphadehand frem isofrirngda endedupitdddctheepediisddng
thereon. As a result, 25 the formation of
sheetregularities on the surface of the cell- 6
F-PO9071TR(SG  di spersed urethane conposition after
[ootLbe thickness adjustnent can be prevented, which would
be caused by the

The above manufacturing method allows continuous
production of a polishing sheet containing substantially
spherical cells and having high thickness accuracy.
Specifically, the cell-dispersed urethane composition is
discharged from a single discharge port to a substantially
central portion in the width direction of the face material
A, so that air trapping can be suppressed and that void
formation can be effectively prevented.

[0013]

The thickness of the cell-dispersed urethane
composition is adjusted after the face material B is placed
on the cell-dispersed urethane composition, so that the
cell-dispersed composition can be prevented from adhering
to a thickness adjusting device such as a blade and from

forming a cured product deposited thereon. As a result,

the formation of irregularities on the surface of the cell-
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cured product. If the thickness is adjusted w thout
Ianhnation of the face material B as in conventional 5
producti on nethods, the cell-dispersed ureth
conposition wll adhere to a thickness adFugpﬁgngR(SG)
devi ce such as a blade and be cured to forma cured
product deposited thereon. The cured product nay

intrude into the cell-dispersed urethane conposition

dlS? re utﬂ§eﬁﬁgﬁgn88 ggﬁgﬁkﬂegEt H%nkpﬁgkness

larrtires on surftace o he ce di sper sed

. ane conposition,.sqt t
adjHﬁgﬂenghféﬂnggspﬁggﬁngé caﬁ%g §8hi uce%ngﬁgo¥§]Qhe

After the thickness the cel| -di hape 15
curgd BESAEFEN |§g df%%?k%%f%s%%da u?ﬁlcknegé &e

adj usting_neans, the cell -di spersed urethane
laméBﬁBb@PtPénth§ EaFedmaGPERE tBtﬁé &BpCPRYERSA 96 Lany

addi tional |oad, so that a  polishing sheet containi.n ng
pr0§96§ﬁ9ﬁtmﬁFh9d§phéPPcﬁﬁléeﬁP§Pe§ﬁﬁdoPF§FPﬁ§ehF@WPOSlt on

pol i shing performance (particularly high 20 polishin
wiliaséherantpeaptbdgkeass| adfHe tABAUEEYLGE Y CPn8théd P gﬁde

the invention, the thickness of the cell- dispersed
andubethamedcbnpéetmiencghedlérbéuéajd§P@§l¢ﬁdat Ferf -

time using a thickness adjusting device such as a
Thebtaded pnddthe wmell idispdesedtor thkageldodpepetised

needs to 25 be cured without the application of any
uretbaflei Boipesi¥ibnPE98ETTROEGLhiskhseguent] ustmeng sireform

If, as in conventional production nethods, a load is
irré@ﬁhh@@tﬁé@”bﬂ daubkargcanvewdr taystemledispersed
urethane composition, so that a polishing sheet with high
thickness accuracy cannot be produced.
[0014]

After the thickness of the cell-dispersed urethane
composition is uniformly adjusted by thickness adjusting
means, the cell-dispersed urethane composition is cured
without the application of any additional load, so that a
polishing sheet containing substantially spherical cells
and offering high polishing performance (particularly high
polishing rate) can be produced. In the manufacturing
method of the invention, the thickness of the cell-
dispersed urethane composition should be adjusted in a
short time using a thickness adjusting device such as a

blade, and the cell-dispersed urethane composition needs to

be cured without the application of any load in the
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the like to the cell-di spersed urethane conposition
unti: %he conposition is cured, flat cells can be
easily formed 5 in the pol yurethane foam dye

pressure, so that the polishing perfornanceEﬁgfnigR(SG)
undesi rably reduced. [0015] In the manufacturing

met hod of the invention, the face material Ais
preferably fed at a rate of 0.5 to 2.5 10 nimnute

subggh%e% to S?"%t%%ateIfThgsfg €c gﬁ%@ﬁtagnéigg¥ogﬁctlon

9d&oh "t he { nobi ate
t a P hi.ng et. Wi th h| k
e e S E L T
a effegt on the th ckn t
the iﬂ%ed. §P§e&e§§ (R EPRARE L SR EoR O basa e Lt

V|brat|ons may be transn1tted fron1th MoVvi N
thec GRPRPSH LLOMt e FECEImitdrital®®A LS C3Pe bg. 65 13 rr?fr%ed
difficult to keep the belt conveyor surface snoot h.

in thet pelygveh§assed@apr dke trad& SPgleSiralscaAthiad |
than 0.5 mmnute, the curing reaction of the cell 20
poldisbpags PETEOarRane BeYPES UNGe SN0 EedMaEs i ner ease
the viscosity during the adjustnent of the thickness
[00@blthe cell-dispersed urethane conposition, so that
it may be difficult to uniformy adjust the
t hi cknéss. ménutfbetotrhey meahdd off the roviendg iopeedhef
the face material Ais nore 25 than 2.5 mmnute, the
facki matkenawhpch st beetelrbbdiys ferdsad a8 ratlR0F7 DTR( $6) 2.5
ur et hane conposition can be spread over the face

m/mARlLeEl ahtd afBYmBebinsupfliatieant TRe fhat mhteByabeA may
difficult to prepare
be allowed to slide on the immobile plate when moved, so
that a polishing sheet with high thickness accuracy can be
produced. The use of a belt conveyor may have an adverse
effect on the thickness accuracy of the cell-dispersed
urethane composition, because vibrations may be transmitted
from the moving belt conveyor to the face material A or
because it may be difficult to keep the belt conveyor
surface smooth. If the moving speed of the face material A
is less than 0.5 m/minute, the curing reaction of the cell-
dispersed urethane composition may proceed to increase the
viscosity during the adjustment of the thickness of the
cell-dispersed urethane composition, so that it may be
difficult to uniformly adjust the thickness. On the other

hand, if the moving speed of the face material A is more

than 2.5 m/minute, the time for which the cell-dispersed
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a polishing sheet with the desired wdth. [0016] 5 In

t he manuf acturing nethod of the invention, the

cel |l -di spersed urethane conposition is prete

di scharged at a rate of 0.25 to 5 L/ mn, aﬁd@??gyégFISG)
di spersed urethane conposition passing through t he

di scharge port preferably has a discharge velocity of
2to 10 20 mMmn. If the discharge rate is |less than

ureghggeLéghg031£ SnnbéhngerQ%k@aBeEW@EnthgefHEgtHﬁegrlal A

osition an non-reactive gas may be difficul

maytgFthgakflg eﬁﬁag?k£Pg%y bﬁagdgélaykk &elerQSUp§eaare

Ing S esir Specl IC gravil

a pa?%eﬁgﬁéi Sfars rEthoraS nag €8 /n1§%99t my be

ooﬂ ficult to prepare a polishing sheet with the
L @dired cell size. If the di schar ge velocity is | ess
than 2 mMmmn, _masses of a cured _product of

cel {2drRpPaRETArBERAREG MEbRABDsPE BHenayvaaE%Py r pghe

formed at the discharge port, 20 which is not
Celbr@#é??ééedCHr?ﬁBaB?h@PmﬁﬁﬁHthP tRePrafsERBLYe
velocity is nore than 20 mmn, the cell- dispersed
disgher@iafdeatoapsatei of ﬁa?5e§§|5yL5@l§plaﬂﬁeFéé 6fllrhe
face material A so that air trapping may easily occur
disperfedmivetdsnewhpohossthon peeséngetihresghodh?] 9
F-P09071TR(SG In the manufacturing nethod of the
disthaegti porttheefekbbilyspesseddisehhage vohposityi ofi Rsto
preferably
20 m/min. If the discharge rate is less than 0.25 L/min,
the mixing ratio between the urethane composition and a
non-reactive gas may be difficult to adjust, so that it may
be difficult to produce a polishing sheet with the desired
specific gravity, thickness and width. On the other hand,
if the discharge rate is more than 5 L/min, it may be
difficult to prepare a polishing sheet with the desired
cell size. If the discharge velocity is less than 2 m/min,
masses of a cured product of the cell-dispersed urethane
composition may easily be formed at the discharge port,
which is not preferred. On the other hand, if the
discharge velocity is more than 20 m/min, the cell-
dispersed urethane composition may easily be splattered on
the face material A, so that air trapping may easily occur

to form voids, which is not preferred.

[0017]
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di scharged at a tenperature of 40 to 70C, and the
tenperature of the face materials A and Bis

preferably 5 controlled to be in the rangegf t
+20C based on the tenperature at which thF POS074%R!20)
cel |l -di spersed urethane conposition is discharged.

The cel |l -di spersed urethane conposition having a
tenperature in the above rage during the discharge

cany a¥ﬁFaﬂa§ E58Ehk§h8 ﬂgggsa gk Ehaléhbgnégoﬁo that

a po eet wi esired w dih and thi ckness

b I
cel?%@&si%ﬁ%%%b. e e
_ above range, di I f I
dlseaﬁfasdsagp@e?@g%@%s&%g o athe fpse et erte
cel | -di spe th 15
temBaFRERF RQOSHERE RRCH MEGR LA CkRegte Hodd REYLERADRY

prepared. BRI EF DESCRI PTI ON OF THE DRAW NGS [0018] 20
ConFrgllel§Oab§chénﬁhﬁcréﬁﬁgr§ﬁp@h6%pn§°oﬁ8OéiaH%F%do?n

a polishing apparatus for use_in CWVP polishin
thej §empschénuet] etdhdrBmtERo®ihd ~ fjﬁépﬁlrééélsé‘rﬁé%ane

manuf acturing a polishing sheet according to the
comppeéhtiponis Bigchdrgeda sEheneelt-disperpedhnoirhbaife

process for 25 manufacturing a polishing sheet
composmtdbnghbuiﬁgnpatampeeatmaeFizo90@13?@8@)raEﬁadyKéng

1; and Fig. 4 is a schematic diagram show ng 15 points
theatlisvhihebhet haakhese war bapiroprieasudegere o fluidity so

per f or med.
that a polishing sheet with the desired width and thickness
can be easily prepared. When the temperatures of the face
materials A and B are controlled to be in the above range,
dimensional change of the face material can be suppressed
during the discharge of the cell-dispersed urethane
composition, so that a polishing sheet with high thickness

accuracy can be prepared.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]
Fig. 1 is a schematic diagram showing one example of
a polishing apparatus for use in CMP polishing;
Fig. 2 is a schematic diagram showing the process for
manufacturing a polishing sheet according to the invention;
Fig. 3 is a schematic diagram showing the process for

manufacturing a polishing sheet according to Comparative

10
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5 DESCRI PTI ON OF REFERENCE NUMERAL [0019] 1:
Polishing pad 2: Polishing plate 3: Abrasive agent

(slurry) 10 4: Substance to be polished (s
wafer) 5: Support (polishing head) 6, 7: %gFg?gqgﬁgng

8: Supply roll 9: Face material A 15 10: Immbile
plate 11: Cell-di spersed urethane conposition 12:
M xi ng head 13: Heater 14: Face material B 20 15:

e, 16; atlng oven 17: Doubl e conveyor 18:
Exaﬁggg &p ESFE Iength direction 25 20: Wdth

%E?i%%e'e‘é%R%DFE%’/% ﬁ‘fsg%aa%ﬁh A E%%%'Sdogt
whi g LR e e Nnvan Lo TaRnBeAaHFRREnT Ls' BEERLL

DESCRIPTION OF REFERENCE NUMERAL

[0019]

1: Polishing pad

2: Polishing plate

3: Abrasive agent (slurry)

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

6, 7: Rotary shaft

8: Supply roll

9: Face material A

10: Immobile plate

11: Cell-dispersed urethane composition
12: Mixing head

13: Heater

14: Face material B

15: Blade

16: Heating oven

17: Double conveyor

18: Take-up roll

19: length direction

20: Width direction

11
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5 foam ng nethod (including a nechanical frothing

nmet hod), and the other features of the conposition

are not particularly limted. For exanple, (]l

cell -di spersed urethane conposition may bétgﬁéﬁgﬁg (5G)
by the nethod described below 10 [0021] (1) The

first conponent wherein a silicon-based surfactant is
added to an isocyanate-term nated prepolymer produced

| P ARENt, Wi g .

DET%L\% Db%%l(‘c)%{glrﬂﬁg‘rQOthe I ePiR\gEtrI;:E{c gi%qﬁé@ﬁ*ﬁled in

[Ooéﬁﬁ 15 presence of an unreactive gas, to disperse the
’

eactive gas as fine cells thereby form ng a cel

di spersion. Then, the second conponent .contai nin
2t NP6 P oHRaDEsREs HERg D A0s SONRAS ISaon S8 Ened
| ow- mol ecul ar-wei ght pol yols and | ow nol ecul ar -wei_ght
DregEnFatPHEStAce Hadead, Din @ TABREEWth 2 F6 IR EAT
di spersion to prepare a cell-dispersed urethane
foapdmgodiethes. (Anclecdssary megheqrinalstt ratdiag matdyed)
such as carbon black may be added to the second
andc éimpoedher [fREX2res2 P IA thd cedRdsddd@®s @fadant is
added to the first 25 conponent containing an
paritdeoyjandtye ldovpedent Foor eaamp2er- PD90TeTR SGpprersed

i socyanate-term nated prepol yner) and/or the second

urethrpen enmposrittdion mgyatte e dppdreoy dny: ddret aiatihogl
conpounds, and the conponent(s) to which the
des®irdibeanlassd surfactant is added is nechanically

stirred in the presence of an
[0021]

(1) The first component wherein a silicon-based
surfactant is added to an isocyanate-terminated prepolymer
produced by an isocyanate component with a high-molecular-
weight polyol or the like is mechanically stirred in the
presence of an unreactive gas, to disperse the unreactive
gas as fine cells thereby forming a cell dispersion. Then,
the second component containing active hydrogen-containing
compounds such as low-molecular-weight polyols and low-
molecular-weight polyamines are added to, and mixed with,
the cell dispersion to prepare a cell-dispersed urethane
composition. If necessary, a catalyst and a filler such as
carbon black may be added to the second component.

[0022]

(2) A silicon-based surfactant is added to the first

component containing an isocyanate component (or an
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5 unreactive gas, to disperse the unreactive gas as
fine cells thereby formng a cell dispersion. Then,

the remaining conponent is added to, and m_xg M1tk (sg)
the cell dispersion to prepare a ceII-dispersegm

uret hane conposition. [0023] 10 (3) A silicon-based
surfactant is added to at |least either of the first
component contai ning an i socyanate conponent (or an

isoicgz%l%%%a—tt%'rﬁn%@t%%f g‘leg{oﬁslgle\ﬂe hDort e SR

C onent containing acti hydr ogen- cont ai ni ng
conpounds n%t. %e fi.r. S,qi N q,{?t
conbSTRRN EarEy o ag Ty A P G AN R,
gas, to disperse the unrea Egve. as, as.fine cel
andt%é?eﬁ?mpﬁpgggﬁﬁﬁgtg @@Pfgﬁﬁ‘ﬁéﬁ ddGeting Strfactant
, conposLtion.@%0024] Al ternatively, the cell-dispersed
is GPERRate J6LERBES o ridy b T S5 &F By OF an
mechani cal frothing nethod. The nechanical frothing
UNTRBCAST S §38 mdChEd SRITESE F ISt ANHERG EIdEmIGTe ftSs
i ntroduced i nto a m xing _chanber, while an unreactive
celdgs therglyed orReNs R, Hepenetinte i ShaPxedheunder
stirring wth a mxer such as an Gaks nixer thereby 25
remdii spegs icogprnengnicacdides gas iamda Mfiixesl adlth, s ttdyce ded 1
the 13 F-209071TR(SG starting m xture. The
dispeckapincdlo prephiney ametedd-disper secde fugredilan enmetdygpsition.
because a density of the polyurethane foam can be
[00eagi |y adjusted by regulating the anount of an
unreactive gas m xed therein.

(3) A silicon-based surfactant is added to at least
either of the first component containing an isocyanate
component (or an isocyanate-terminated prepolymer) or the
second component containing active hydrogen-containing
compounds, and the first and second components are
mechanically stirred in the presence of an unreactive gas,
to disperse the unreactive gas as fine cells thereby
preparing a cell-dispersed urethane composition.

[0024]

Alternatively, the cell-dispersed urethane
composition may be prepared by a mechanical frothing method.
The mechanical frothing method is a method wherein starting
components are introduced into a mixing chamber, while an
unreactive gas is mixed therein, and the mixture is mixed

under stirring with a mixer such as an Oaks mixer thereby

dispersing the unreactive gas in a fine-cell state in the

13
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5 [0025] As the isocyanate conponent, a conpound known
inthe field of polyurethane can be used w t hout
particular limtation. The isocyanate comORg¥y71TR (SG)
i ncludes, for exanple, aromatic diisocyanates such as
2,4-toluene diisocyanate, 10 2, 6-tol uene diisocyanate,
2,2' -di phenyl nethane diisocyanate, 2, 4" -di phenyl

net hane dii socyanate, 4,4'- diphenyl nethane

sta%E}LfangQ%%e D%Wéehmcmaﬂe%hgbdﬁetﬂggl fied

o or ﬁxa I onat e NI ppon
Q et han , t
pred||é§gyanaF§° n%%%enylenedgl|SO§§§#&?€QQE$HHQJ%1§ﬁé%
I t t.
fosf PEgclinges i éﬁ R S GO S

di i sQcyanat e, é trlnethyl hexanet hyl ene
unrﬁ?F§6¥§aﬁ§Feml§ﬁ fhgrﬁé%anethylene di i socyanate, and

c%cloallphatlc 20 dii socyanates such as
[00254- cycl ohexane diisocyanate, 4,4'- dicycl ohexyl

nethane di i socyanat e, |sophorone di i socyanate and

nor Ber AAAel8PF¥8RphRACETOPRESE  mdy CHEPGEEE XNeHE &R 48e

~a mxture of two or nore thereof. k@ 26] 25 As the

fieldoofapailyusetpenenican be sisgdssilfheuto pagdicpdar

F- PO9071TR(SG not only the above-descri bed
limditbsdoypanalke cborpovnads tbutomabsentulinicflywietsi ofalr example,

(trifunctional or nore) polyisocyanates. As the
arofiktcf dadtbaegahaitesc ganat @s Qodpawildsenea didrsiceyaofate,

di i socyanat e adduct conpounds are
2,6-toluene diisocyanate, 2,2’-diphenyl methane
diisocyanate, 2,4’'-diphenyl methane diisocyanate, 4,4'-
diphenyl methane diisocyanate, polymeric MDI, carbodiimide-
modified MDI (for example, Millionate MTL made by Nippon
Polyurethane Industry Co., Ltd.), 1,5-naphthalene
diisocyanate, p-phenylene diisocyanate, m-phenylene
diisocyanate, p-xylylene diisocyanate and m-xylylene
diisocyanate, aliphatic diisocyanates such as ethylene
diisocyanate, 2,2,4-trimethyl hexamethylene diisocyanate
and 1, 6-hexamethylene diisocyanate, and cycloaliphatic
diisocyanates such as 1,4-cyclohexane diisocyanate, 4,4'-
dicyclohexyl methane diisocyanate, isophorone diisocyanate
and norbornane diisocyanate. These may be used alone or as
a mixture of two or more thereof.

[0026]

As the isocyanate component, it is possible to use
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5 commercially avail able as Desnodul -N (Bayer) and
DuranateTM (Asahi Chem cal Industry Co., Ltd.).

[0027] The hi gh-nol ecul ar - wei ght pol yol |n%l@@@%7ﬂay'SG)
exanpl e, pol yether polyols represented by 10

pol yt etranet hyl ene et her glycol, polyester polyols
represented by pol ybutyl ene adipate, pol yest er
pol ycar bonat e pol yol s exenplified by reaction products

not%ale }sgsgsavg' )ﬁ‘é%%:.%%h daassae %GaRE0-AGHeRe dRokye!

ycaprol actone wt ne carbonate,

alseohx§%&gt8§g EBEXC%EQQE%B%tﬁghx | $:0fakned by

reactin carpbonate w i'val ent

pOl%}l%ﬁgglﬁngggs:‘“ec @g?t he { 81%%1 %gaieaggc ancht ur e

and” po ycar%onate
ﬁls obt ai ned b% ster exch%ng gctlon of
conBiYper Ox5F - BiipGind LARCRVATSL S aPE5H tgomfeuwésére
may be_used sing Ei or as a mxture of t or ™
CominﬁéFééf]-ly[ 28] 2Bt &npledesMOofHd "NodPAYrE, JPad ) v%r@ﬁﬁte
ol yol that _can _ be used to ether wth a
(AsphghCheméeallalndes§hy p61-yolbtds)descri bed above
i nclude: ethylene glycol, 1,2-propylene 15
[00E7P09071TR(SG gl ycol, 1,3-propy|ene gl ycol ,
1, 2- butanediol, 1,3 butanediol, 1, 4-butanediol,
2, 3Thatlahedinbldcelaexunsdhbl polpebdpéntcyhdgbycbbr
1, 4- cycl ohexanedi net hanol, 3-nethyl-1,5- pentanedi ol
exagipéehypehgeghgeopplypilet igbersghyed byl, 4
polytetramethylene ether glycol, polyester polyols
represented by polybutylene adipate, polyester
polycarbonate polyols exemplified by reaction products of
polyester glycols such as polycaprolactone polyol and
polycaprolactone with alkylene carbonate, polyester
polycarbonate polyols obtained by reacting ethylene
carbonate with a multivalent alcohol and reacting the
resulting reaction mixture with an organic dicarboxylic
acid, and polycarbonate polyols obtained by ester exchange
reaction of a polyhydroxyl compound with aryl carbonate.
These may be used singly or as a mixture of two or more
thereof.
[0028]
Examples of the low-molecular-weight polyol that can
be used together with a high-molecular-weight polyol

described above include: ethylene glycol, 1,2-propylene
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5 bi s(2-hydroxyet hoxy) benzene, trinethyl ol propane,
glycerin, 1,2,6-hexanetriol, pentaerythritol,

t et ramet hyl ol cycl ohexane, net hyl glucosidef;yygaﬂfyR(SG)
mannitol, dulcitol, sucrose, 2,2,6,6-

t et raki s( hydr oxymet hyl ) cycl ohexanol , di et hanol am ne, N
10 net hyl di et hanol am ne, triethanol am ne and the |ike.

O her exanples that can be used together with the

i.gh- ecul i gh l ygl »al i-ncl:ude: _
e e R e P

et hyl.enedi,am ne Lyl enedi am_ne, . _ -
ot TV it ASROUP e e L ar 6 hyLGRBE S e Cang PRgioL.

like. . 15 Still jother ex |Les t.hat . can.be use
neopgREIhe FLNERH 1 Aot RYGRORGTELG AF UG gRe pol Y1 Paea 5~

i ncl ude: al cohol am nes_ such as, oet hangl am._ne,
pensasiino L RYPANFRG) GENARGY , HAGHONEPARIN e tadd

_the like. These | ow nol ecul ar-wei ght . pol yol s, )

biskPghYRBPEYEERPEXEe PERECPS! y AR AES NIt PHQPHE  y Sdd CEF 11

al one or as a mxture of two or nore thereof. [0029]
1,2y p-hreapgssigher PeatperyGh&tihede i s produced by means

of a prepolyner nethod, a chain extender is used in
tetzamehfylofcacprbpsbyser meahyRaion uersdfger siogbafol,

organi ¢ conpound 25 having at |east two active
manhytpdgedugrotpsd, andcerarpl s 20, 616 F- PO9071TR( SG

the active hydrogen group include: a hydroxyl group, a
tetpaktaniiydrosenentdgly canilpbegraop, aditlthanojeodmpe(| SN

and the like. Concrete exanples of the chain extender
methipchtidehanpobyanenesrseehad®lamine and the like. Other

4, 4' - met hyl enebi s(o-chl oroani | i ne) (MOCA) ,

examples that can be used together with the high-molecular-
weight polyol also include: low-molecular-weight polyamine
such as ethylenediamine, tolylenediamine,
diphenylmethanediamine, diethylenetriamine and the like.
Still other examples that can be used together with the
high-molecular-weight polyol also include: alcoholamines
such as monoethanolamine, 2-(2-aminoethylamino)ethanol,
monopropanolamine and the like. These low-molecular-weight
polyols, high-molecular-weight polyamines etc. may be used
alone or as a mixture of two or more thereof.
[0029]

In the case where a polyurethane is produced by means
of a prepolymer method, a chain extender is used in curing

of a prepolymer. A chain extender is an organic compound

having at least two active hydrogen groups and examples of
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5 2, 6-di chl or o- p- phenyl enedi am ne,

4, 4" - met hyl enebi s(2, 3- dichloroaniline),

3, 5-bi s( et hyl t hi o) -2, 4-t ol uenedi am ne, -

3, 5-bi s(net hyl t hi o) -2, 6-tol uenedi am ne, E-PO907ITR(5G)
3, 5-di et hyl t ol uene- 2, 4-di am ne,

3,5-diethy|to|uene 2, 6 di am ne, trinmethyl ene

gl ycol - di - p- am nobenzoate, pol ytetranethyl ene

theoé ggv@'h&g enyggg%%ZQQEQUd% A4 Q&QQb§913g§ou% Sa

tetraethy ane
-dlanln pr
prlgagy dir s P§ He%?ﬂﬁg gﬁéb’4 4ih&P%n€§8u€ éSH% gnd
ai sopro Idlphe tha
the FLkon “ﬁ%‘%ﬁf‘bﬁ Crrateles A e, Fhe S, Gtandehy foghute:
poliggﬂ%ggggéﬁg|phe que%g%%glgpggﬁﬁq S%ﬁog%%%liﬁﬁ% (MOCA),
di am nodi phenyl net hane, m xylyl enedi ami n
2, 6NANchdpPresp-PBERYILepepiamy Renedi Ani g thylenebis (2,3~
m phenyl enedi am ne and p- X Iylenedlanln
dichdmrashéédiner - mévéhblﬁdm?ébyééﬁﬁ@ﬁeﬁv ~4Rd usgegdiamine,
| ow nol ecul ar - wei ght pol yam ne conponent. The chain
3, 5eb@éﬁmétby&§§99|béd6a§9&96ﬁ§¢l§@19§ed3eﬁrﬁéﬁtéwdﬁ@l@ﬁne“
in mxture of two kinds or nore. [0030] Aratio
2, 4bdtimménean 3i Sodyatatléd todmporedt 6-dipolipel, awdmezhydene
chain extender in the invention can be altered in
glyeaii-disp-4mikoB8AGdATR| SGplyweysaaetbydieng toaxide-di-p-
nmol ecul ar wei ghts thereof, desired physica

amipbpperbhes, ofi, polyiket hare , Boam, 8nd the [ike. In
order to obtain polyurethane foamw th desired

tetPabtaRiAgpheRgNActBENS, i @547 adiakiiaoef3, Bhe diureeropfy 1 -
i socyanat e groups
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-moleculer-weight polyol component; and
a low-molecular-weight polyamine component. The chain
extenders described above may be used either alone or in
mixture of two kinds or more.
[0030]

A ratio between an isocyanate component, a polyol and

a chain extender in the invention can be altered in wvarious
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5 in an isocyanate conponent relative to a tota

nunber of active hydrogen groups (hydroxyl groups +

am no groups) in a polyol and a chain exten '
preferably in the range of from0.80 to 1%2%%2€J§E§#§G)
preferably in the range of from 0.99 to 1.15. Wen

t he nunber of isocyanate groups is 10 outside the

af orenenti oned range, there is a tendency that curing

waySLEELeRTHol $ ORI ERILE0EH SDRRLELE T AWtk oand

ness are not obtai ned.

IS a -t er.m_natee Lo r r abl 15
phy 3 8y b Bek s B B R B ey SR RL R e Bkt
500 because_of its. excellent workahility,. physi_cal

oraBPoper PES PR LR PR APaBolyrey des 55t BOL Hina
ordi nary tenperature, tEe Bre oIP%msr ifs.mslted Ey

chappgheatPhyCar & TébiCabitet &fé& Ear 8 pro8FYEG A ise 2P

. [0032] The silicone surfactant typically includes a

in apr f5EFHARAEBNERMRPRE : PEILGAIRGI $PI 6‘x§ﬁ§-""&ol";‘z’§"§’ﬁér of
copol ynmer. Preferred exanples of such a silicone ]

actiypef AYEHRESNNEFQYESSHNYIFOXNd EIr93Re (nafdf&c OFre@spy 1n
Dow 25 Corning Toray Silicone Co., Ltd) as preferred

a peédwpéundd. a ¢BaEnPegURLIRESEF PTREeEeRiyninofthehgange of
silicone surfactant in the polyurethane foamis

fropr 6f 80abby1f 26nmrOd0Botre P¥eliprabilyhtin khet hangentodnttrom
of the silicone surfactant is |less than 0.05% by

0.9¢etght. 16i. nwheeal khkoanmsbeay olfie ikesyahikel groopse is
pr oduced.

outside the aforementioned range, there is a tendency that

curing deficiency is caused, required specific gravity and

hardness are not obtained.

[0031]

The isocyanate-terminated prepolymer is preferably a
prepolymer having a molecular weight of about 800 to 5000
because of its excellent workability, physical properties
etc. When the prepolymer is solid at an ordinary
temperature, the prepolymer is melted by preheating at a
suitable temperature prior to use.

[0032]

The silicone surfactant typically includes a
surfactant containing a polyalkylsiloxane-polyether
copolymer. Preferred examples of such a silicone

surfactant include SH-192 and L-5340 (manufactured by Dow

Corning Toray Silicone Co., Ltd) as preferred compounds.
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5 1f the content is nore than 5% by wei ght,

hi gh- har dness pol yuret hane foans nay tend to be
difficult to produce, because of the plastigina

effect, or the problemof bleeding or the%i%ggoﬁggR(SG)
tend to easily occur. [0033] 10 If necessary, any

ot her additive may be added, such as a stabilizer

i ncludi ng an antioxidant, a lubricant, a pignment, a

ThefE%h%%nto?fagh@ngﬁiﬁéhhg %g§@gctén%ngﬂntﬁ@tgbi§hrethane

capabl e of accel erating the polyurethane reaction,

coaigh B5-Rtgbii ey Aptnscet bicty, pxgnh o be phed

d content "o

con PR RCaRFc R Eni Tar Ph car per Se i denane SconpBsrt Con Eln

_fEOMI fter ih [ di scharged_onto t?e face terial A
weipBhaafinSocehd EAPEACEPYeDGadSiSed FoR YT SPntHgPFPAECSd:
cells is referably not conbustible, and is
If tpecrppésr ylﬁiPPéﬁeﬁPanoﬁﬁgBM,WﬁlSBFboﬁlapﬁQP6€n6§§,
a rare gas such as heliumand argon, and a m xed gas
polynsptbpneafigarfemar taPFedot Ber 8hbfécukét EP PEORYSE:
preferable in respect of cost. 25 [0035] 19
becpupg0f1TReSE}asnscazinpr effigcdev e ther PdPbpemsPilg an
unreactive gas in a fine-cell state, any known
blestlingi ng tbecéskeamapetasddtowethody particcul ar
limtation, and specific exanples include a
[00BBiDgeni zer, a dissolver, a tw n-screw planetary

If necessary, any other additive may be added, such
as a stabilizer including an antioxidant, a lubricant, a
pigment, a filler, or an antistatic agent. A known
catalyst capable of accelerating the polyurethane reaction,
such as a tertiary amine catalyst, may also be used. The
type and content of the catalyst may be appropriately
selected taking into account the time for which the cell-
dispersed urethane composition can flow after it is
discharged onto the face material A.

[0034]

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

water 1s most preferable in respect of cost.

[0035]
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5 m xer, a mechanical froth foam ng nachine etc. The
shape of a stirring blade of the stirring device is

not particularly limted, and a whi pper- tﬁﬂ%d@w7ﬁﬁ®ﬂ%G
blade is preferably used to formfine ce

obtai ning the intended pol yurethane foam the nunber

of revolutions of 10 the stirring blade is preferably
500 to 2000 rpm nore preferably 800 to 1500 rpm The

Sti hGi 00HENR kg SRRl ¥orr 694 etreqn ee%n%eeae@ﬂfeegas
ens

I nt ended ity. [0036] In a preferabl e node,
in g'%&ﬁ{ g%lﬁt%E %%g g% %%w%r%t1¥§l e%el%%sprggaﬁ NGsed
I'Spersion oam ess and
tirrin the fi and the ec nd
wicPpuh bReesaitrve lml§FF%PPnZ S el e by

. e rring for formn a stirr
inclG0iFc8 HOTPGERIPEEng F&F§8q88FvSa|§W6PeP§F§H|€l&g€&ary
. in the mxing 20 ste Such a stirring device is
M1XGref 8r QSP?aéllﬁlaénét‘fQF - fRpREng FREPIRRe eIG-r rTRg Share
device may be used in the foam ng _step of preparing a
of @eptigiriper bileAcard ithet §& ikningg osVése ¢f ok ng t he
respective conponents, and stirring conditions such
pargicalpavyl dimdisedat enef at WbisperritAgehistda randapdade is
preferably regulated according to necessary. 20
preEeP8POY1TRESGLO [fO087fiTke critlisod For ehbhatatnarihg a
polishing pad of the invention is specifically
intdededi pedybekowanEi goa,i $ha nsobemabifc réivagudimons of
showi ng the process for manufacturing a
the stirring blade is preferably 500 to 2000 rpm, more
preferably 800 to 1500 rpm. The stirring time is suitably
regulated depending on the intended density.
[0036]

In a preferable mode, different stirring devices are
used for preparing a cell dispersion in the foaming process
and for stirring the first and the second components to mix
them, respectively. Stirring in the mixing step may not be
stirring for forming cells, and a stirring device not
generating large cells is preferably used in the mixing
step. Such a stirring device is preferably a planetary
mixer. The same stirring device may be used in the foaming
step of preparing a cell dispersion and in the mixing step
of mixing the respective components, and stirring

conditions such as a revolution rate of the stirring blade

are preferably regulated according to necessary.
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5 polishing sheet according to the invention. [0038]

A face material A9 is fed froma supply roll 8 and

noved on an i nmobile plate 10. A cell-dispgrsiho717R (SG)

urethane conposition 11 is continuously discharge

froma discharge 10 port of a mxing head 12 to a

substantially central portion in the width direction

of the face material A A belt conveyor may be used
[OOI Ripl ace of the inmobile plate. In order to increase

hé accuracy of the thickness of the cell-dispersed

ure ne 0Si t %% e %%dpleft h
SIS S M g L PR e
rial, Ain g re no) ted % terials
mVﬁ&%lasnéﬁ S o P Sedrea sséir B ire Banes oo &
h Qsition, suc paper, resin | m an at20.
sc ﬁrﬁ‘? Lt ALRITeR 5 l@&l é’rroé’ﬁsr? O| mIES R e red ©
[ vi ew of heat reS|stance flexibility, and
POlﬁ?@&é‘ﬁt PR SSf acﬁé’trélilqgrrﬁﬁr ity dONERHIPA on. [ 0040]
Exanpl es of the resin that may be used to formthe 25
[0088d¢e material A include polyethyl ene terephthal ate, 21
F-PO9071TR(SG polyester, polyethylene,
pol Rpfapsl maserpailydt Pr dne fefolfyiom de SupBilyviceyll 8 and
al cohol, polyvinyl chloride, fluororesin such as
movgdlpﬁlaor@@mhpﬁéﬁeplayboﬁp.anﬂ ceéltdiopersagongethense
pol yet hyl ene t erepht hal at e havi ng
composition 11 is continuously discharged from a discharge
port of a mixing head 12 to a substantially central portion
in the width direction of the face material A. A belt
conveyor may be used in place of the immobile plate. 1In
order to increase the accuracy of the thickness of the
cell-dispersed urethane composition, however, an immobile
plate is preferably used.
[0039]

Examples of the face material A include, but are not
limited to, materials not penetrable to the cell-dispersed
urethane composition, such as paper, a resin film and a
metal film. In particular, a resin film is preferred in
view of heat resistance, flexibility, and prevention of
metal impurity contamination.

[0040]

Examples of the resin that may be used to form the

face material A include polyethylene terephthalate,
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5 low thermal expansion is preferably used. [0041]
The thickness of the face material Ais preferably,
but not limted to, fromabout 20 to about RGH i G
view of strength, winding or the like. The wi tk]%gk(s )
the face 10 material Ais preferably, but not limted
to, fromabout 60 to about 250 cmin view of the
required size of the polishing sheet. [0042] The
I e qf f i j ef gy
polﬁz%sjft%q: egmtl ft&ﬁ%%é@&)%&%@?l%rfy, gﬁf%t}ﬂ/rje@le,

bj ect’ ease 't so that the face
po1gRhS LS oI Me ALl BAIERA (S e 1 ace
SR L I LN R
cerlidoger - Braper SBatar BORRENYC OB PEFA thBLage: Baang

di scharged froma single discharge 25 port to a
lows hhergRtl SRPRNSEY diS poaticd? by €% dth 22
F- PO9071TR(SG direction of the face material A If
[00dAd conposition is discharged fromtwo or nore
di scharge ports or discharged while the discharge
por Thies thdgéaeiss ife thiedtfiecd redEirdml Aails euefigeably,
easily trapped so that voids can be easily
but not limited to, from about 20 to about 200 um in view

of strength, winding or the like. The width of the face

material A is preferably, but not limited to, from about 60

to about 250 cm in view of the required size of the
polishing sheet.
[0042]

The surface of the face material A is preferably

subjected to release treatment, so that the face material A

can be easily released after the preparation of the
polishing sheet.
[0043]

The face material A is preferably fed onto the
immobile plate at a rate of 0.5 to 2.5 m/min, and more
preferably 1 to 1.5 m/min.

[0044]

In the invention, the cell-dispersed urethane

composition needs to be discharged from a single discharge

port to a substantially central portion in the width
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5 forned, which is not preferred. As used herein, the
term "substantially central portion" refers to a
portion in the range fromthe center to the gt

10 cmleft or right of the center. Wen dﬁgbhargg' tgG)
a position outside the substantially central portion,
the cel |l -di spersed urethane 10 conposition is |ess
likely to be evenly spread to the left and right,

dir%?é?%ni%fn%hep%gggrﬂggerh%94?%rlgfyggélégﬁﬁsgﬁEggg is

ane conposition is pre I scharged at a

dis%%E%%%%_9$%% %gpfp (%5@@ %3%ch%%g%ﬁE%ﬂy§ﬁ3?7§¥§éﬁgfd%d

| Spersed uret conposi tion
.passing .through the di scharge part preferably . has.
w18 TRE G SCBRATR FO5F 35t BTG M frearid oy S i n,
. preferably 5 to 15 mmin. The distance fromthe .face
airngaBr P8l SASLEYt hE2BPSChECy & 5dT 7SSy &8 &9 a3 not
20 imted to, fromabout 0.5 to abouyt 2 cm LOO46%
formpd, cBPLCHi dFePoEd PEEECRERE -cofipodPEfloReF§1Pr efFBRabFY™
. di scharged at a tenperature of 40 to 70C, and nore
suppERatabily Y50ens re3CPOTHd onEmFeiatsr & Rt Hne e 195 the
material Ais preferably controlled by a heater 13 to
range ifmom28hpE- PEOGRLITROSG e Plositdmge 10 o 12d &t @rr2gght
and nore preferably from-10 to +10C, based on the
of temperatere afhehi dhsthergefll todaspesitdonr enhghde the
conposition is discharged. [0047]
substantially central portion, the cell-dispersed urethane
composition is less likely to be evenly spread to the left
and right, which is not preferred.
[0045]

The cell-discharged urethane composition is
preferably discharged at a rate of 0.25 to 5 L/min, and
more preferably 1 to 2 L/min. The cell-dispersed urethane
composition passing through the discharge port preferably
has a discharge velocity of 2 to 20 m/min, and more
preferably 5 to 15 m/min. The distance from the face
material A to the discharge port is generally, but not
limited to, from about 0.5 to about 2 cm.

[0046]

The cell-dispersed urethane composition is preferably
discharged at a temperature of 40 to 70°C, and more

preferably 50 to 65°C. The temperature of the face

material A is preferably controlled by a heater 13 to be in
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5 Aface material B 14 is then lamnated on the cell-

di spersed urethane conposition 11, and the thickness

of the cell-dispersed urethane conpositiokr_thdeS1TR (3G)
uniformy adjusted by thickness adjusting neans 15.
[0048] 10 Exanples of the face material B to be used
include, but are not Iimted to, those |isted above

for the face material A The tenperature of the face

the??%@r%a%rg | sooPLef & ?%b&y %ﬁ&tﬁ8£éeg;9¥egﬁﬁlpefk8ﬁ 130

e range ronf
10 10C, 15 b
to Pafiotr draved: %ﬁhh?%h%$%éeE%era.sﬁifﬂé B LDE faha
ition.,is dlscharg d. The fac %;lal B needs

41553 TR0 BHSRP PR “SINE T e ad % HF SO oG T ace

Oogg erial A [0049] 20 Exanples of the thickness
[ justing means include a blade 15 such as a doctor
bl ade and a roll such as.anip roll and a coa

r

rol f. T3R8 PRFEKABIsBshBuld B8R GE1EE S n O §ﬁ8rf>ell—

period of tinme before the cell-dispersed ureth
dispgkpedi BirehnreSe SOMPARAItLPn( démerBd Fhf ttﬁlulﬁl@e% of the

m nutes after the discharge), and the thickness is 24
celE-POgprIFRASEY e thaner aPpogdiiened li A s1OnddesRdy or

| ess, preferably 5 seconds or |ess, and nore
adjpseédrhblthC$ee§ﬁdsddnStéQS: m¢ansheSt hi ckness

adjusting time is too long, curing may proceed while
[008Bé shape of cells in the pol yurethane foam

Examples of the face material B to be used include,
but are not limited to, those listed above for the face
material A. The temperature of the face material B is
preferably controlled by the heater 13 to be in the range
from -20 to +20°C, and more preferably from -10 to +10°C,
based on the temperature at which the cell-dispersed
urethane composition is discharged. The face material B
needs to be fed at the same rate as that of the face
material A.

[0049]

Examples of the thickness adjusting means include a
blade 15 such as a doctor blade and a roll such as a nip
roll and a coater roll. The thickness should be adjusted
in a short period of time before the cell-dispersed

urethane composition loses fluidity (generally within 5

minutes after the discharge), and the thickness is
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5 remains flat, so that the resulting polishing
performance nmay be undesirably | ow [0050] The

cel | -di spersed urethane conposition with t

t hi ckness adjusted in the preceding step |Eefﬁgg7%35e§G
10 without the application of any additional load to
the conposition so that a polishing sheet including a
pol yuret hane foamis forned. In order to form

gen§99§ﬁ9”£h3hk¥e8995rhﬁagggshhé bR § ESDOEXQ%%EBB@§ 5

needs to erforne

I f ' I
sec?ﬁlgLégés Eg?a ?ggPégeaggE% ggg%g Qage%gﬁastg§ less. 1If
th b db
theaﬂ‘bﬁﬁﬂagfrs auséigg?ﬁﬁeégﬁg"ﬁa 3P0 oFi6i Y "Rdat ] ng
d th A_h
proBueerat pethay hebhr o Saoar 8 Eheapbepitbbing goan
t he 20 heating time may be from about 5.to about 60

remgipgt £4atTheo ﬁ@att §88r€@s%§18@ BPad&hinm peaboveagre

bel ow the immopbile plate or both above and bel ow t he
mayj hfioBnfesprabéy LAWerder to thermally expand the face

materials A and B at the sane |evel, the heat source
[00P8]preferably placed both above and 25 bel ow t he

i mobile plate, so that a polishing sheet with 25

F- POBO 74 R SG)sphirghdt hiekhass acwppadcyicanwheh the

produced. [0051] The pol yuret hane foam preferably has
thiaknager agg¢useet iai rheoprd0etidngd06tpm iandhewor eured

preferably 30 to 100 pm |If
without the application of any additional load to the
composition so that a polishing sheet including a
polyurethane foam is formed. In order to form
substantially spherical cells in the polyurethane foam,
curing needs to be performed without the application of any
additional load once the thickness is adjusted. For
example, the cell-dispersed urethane composition may be
cured by allowing it to pass through the interior of a
heating oven 16 placed at the immobile plate. A heating
temperature may be from about 40 to about 100°C, and the
heating time may be from about 5 to about 60 minutes. The
heat source may be placed only above or below the immobile
plate or both above and below the immobile plate. In order
to thermally expand the face materials A and B at the same

level, the heat source is preferably placed both above and

below the immobile plate, so that a polishing sheet with
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5 it is outside the range, the polishing rate or the
?Ianarity (flatness) of a material to be polished

wafer) after polishing may tend to be regu

[ 0052] For exanple, the resulting pollshlng gggggng(SG)
10 subjected to primary cutting wwth a cutting machine
so that a piece having a shape slightly |arger than
the desired shape (such as a circle, a square, a

hlgBeGng h@ssoéc@uEQE c8h BePheSguMERD a |ength of
'S Ob

several neters) talned.” The cut piece is then
[OOETEJeCted to post curing, the step of 15 releasing the
e naterials A and B, and any other step, so that a

p0| hln ﬁ%?%g%ﬁap%ﬂgﬁgﬁsgfg?e osﬁagughngvhggﬂetggll

eff rcaf opertles 0

, than oam Th ost -curi.n
S1zg %658 B@fgpé BW'aFPng?HE Pﬁ@geﬁﬁgg§igﬁs gﬁ % arett
released 20 In order to prevent .the defornat on of a
it pgl Pehfhgel Bher rangfe EegtpeéiﬁhgngsrﬁFSferaEF
perfornmed after the face mterials A and are
plaperéh¥edflpbraase PheafBeberakérfal ke eéﬁéﬁaﬁﬁy (ypfee)
fromthe polishing layer in thernal shrinkage. After

afteheppbishengi ngy thdpbPi BRI A§IPEFEr is 25 subjected
to secondary cutting so that a piece having the 26
[0052P09071TR(SG) desired shape is obtained. Wien a
circular piece is formed by cutting, its dianeter nay
be foomneaimapte50the absult20§ pohjishndgpskéetabby from
50 to 100 cm Wien a square piece is formed by
sub§ettéagtoi bsinbde tapgihgnmaytheaf cantahgumabline so that
a piece having a shape slightly larger than the desired
shape (such as a circle, a square, a rectangle, or a roll
of a piece with a length of several meters) is obtained.
The cut piece is then subjected to post-curing, the step of
releasing the face materials A and B, and any other step,
so that a polishing layer is prepared. The post-curing has
the effect of improving the physical properties of the
polyurethane foam. The post-curing may be performed either
before or after the face materials A and B are released.
In order to prevent the deformation of a polishing layer,
the post-curing is preferably performed after the face
materials A and B are released, because the face materials
generally differ from the polishing layer in thermal

shrinkage. After the post-curing, the polishing layer is

subjected to secondary cutting so that a piece having the
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5 to about 200 cm and preferably from50 to 100 cm
V%gnha rectangul ar piece is fornmed by cutting, its

wi dth nay be fromabout 50 to about 200 c

preferably from50 to 100 cm and its |eng?ﬁ@%§]1§§‘SG’
about 1.1 to 2 tinmes the wdth. Wien a roll of a

piece is fornmed by cutting, its 10 length is generally
fromabout 5 to about 10 m which may be

oosGBRIRT i, 8L un o, Sopepd 10 R ol D g cornea

lishing.l i g

by f@?léshﬁgbgg%t%.y§5?'8‘Sé§§%3f%§' R ok bPafersory PG 29°
to 2. 54 T Li shi

cm, s 86 PFELGFadYy TOR 502 Po D000 T VRE spearrhe biofe

. %ravity is less than 0. 2, the surfa
1

. 23 e of the
BFMSAI RY FRYy&r Py v §1Fed 88&t§tpéﬁg%ﬁ & Ot &P e ©0
planarity (flatness) of the material to_be polished
to aRputerdVt 6Mpe aPewP L erRE Lypderm o0gtavilty Fs nipen 2
than 1.0, the polishing rate may tend to be |ow,
recgpngudgh phecruibeloamer hy- caltitdnion ke sdFfac@ayr be
the 25 polishing layer may be small so that good
fropl abaniczbAgto22bPul0G0P1TR; Send paefermbise frgp B to
obt ai ned. [0055] The hardness of the polishing I|ayer
100i empr ehdr dbky 16hgttegrgebeorblass 1ad mmeaduitdthes tthean
Asker D hardness neter.
width. When a roll of a piece is formed by cutting, its
length is generally from about 5 to about 10 m, which may
be appropriately adjusted depending on the polishing
apparatus to be used.
[0053]

The thickness of the polishing layer is generally,
but not limited to, from about 0.8 to about 4 mm, and
preferably from 1.2 to 2.5 mm.

[0054]

The polishing layer preferably has a specific gravity
of 0.2 to 1.0. If the specific gravity is less than 0.2,
the surface of the polishing layer may have reduced
strength so that the planarity (flatness) of the material
to be polished may tend to be low. If the specific gravity
is more than 1.0, the polishing rate may tend to be low,

although the number of fine-cells in the surface of the

polishing layer may be small so that good planarizing
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5 1f the D hardness is nore than 65 degrees, the
uniformty (evenness) of the material to be polished

may tend to be low after polishing, althoydholdte1Tr (sc
pl anarity may be good. [0056] Polishing |ayers i )

produced by conventional nethods are 10 generally
subjected to buffing with a polishing material so
that variations in the thickness can be adjusted. In

ol s t olishi;na 4l ayer produced by the nethod
pergegcﬁﬁ%%dma ov% ﬁgs ﬁ?gh t hi ckness accuracy and

[Oosggerally has a thickness variation of 100 pm or
possi bly 50 pn115 or less, even when it is

subj.ect d t.0 no b fii E he thickness variat|
excgg TﬁgnSﬁF té pg 1nglay% €3 gr%feQEBQQ 65
ni fi cant undul ati on so th t it h ve portions
degeﬁ S6PE QP BePigTAPFLEFEntItY e AStke lofee Coeatt Heter
th the material to be polished, which Eﬁ; .
If §B€ePs€aéfiP§§ts ¢ PRES2GHH |6§h|‘3’1’?§’r|8§r'5f'0|Jt n&lél.lfPﬁmlty
order to renove a skin_layer fromthe surface of the
(evganeski ngfl &per magaripdg tandropoldisherhganayfepe to be
perforned. [0057] A pollshln%ﬁlayer is preferably
lowppétedeponiishiag, 28 1ldbpradsitds RR@NATPRLot Py & good.
structure for holding and 28 F- P09071TR(863 renewi ng
[00a63l urry. Though in a case where the polishing |ayer
is formed with a fine foam many openings are on a
pol Pshiingisgr lagershpredficeti by wonksnsdoaslt pelibbds are
the slurry, a depression and protrusion structure are
generally subjected to buffing with a polishing material so
that variations in the thickness can be adjusted. In
contrast, the polishing layer produced by the method
described above has high thickness accuracy and generally
has a thickness variation of 100 um or less, possibly 50 um
or less, even when it is subjected to no buffing. If the
thickness variation exceeds 100 pm, the polishing layer may
have significant undulation so that it may have portions
capable of being different in the state of contact with the
material to be polished, which has an adverse effect on the
polishing performance. In order to remove a skin layer
from the surface of the polishing layer, buffing and/or
slicing may be performed.
[0057]
A polishing layer is preferably provided with a

depression and a protrusion structure for holding and
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5 preferably provided on the surface of the polishing
side thereof in order to achieve nore of holdability
and renewal of the slurry or in order to prevgyy

i nduction of dechuck error, breakage of agaafer 1%TR SG)
decrease in polishing effiC|ency The shape of the
depression and protrusion 10 structure i s not
particularly Iimted insofar as slurry can be

rene%% %d s%drf ne*fﬁgugﬁngneéaeagéswhe%u%e p(ﬁ&%h@ﬁ);

I"atti'ced grooves, concentric circle-shaped

lay%r O(?Lve%ormely QAH_% I'éo'f%?ﬂ rf%%n{ hrrrpa'“f)g);éga%n%. so(gryeq%}lala

I nder, splr grooves, fric grooves

ves, ) co i nat,j_on Hely es.
pOLF‘ﬁglé’rgo er % ﬁ:%egr of1 Wi dt“horkgsr oséjveast % CKite Qooc\ﬁt
are not particul arl |n1ted .eith nd are SU|tany
SLudaier i FERTES PSP MANDEFELF FGSE SISt GiT Sand
protrusion structure are generally those ha [ ,
prerf@@@#véry BFovdeed pe Fheo R i5iaeh Ofgr%@% [ty gide
groove depth etc. can also be changed at, _each certain

thegrggifornt @ ifEke trershticoie avder afe il BRI ifnt ypnd renewal
desirable. [0058] The nmethod of formng the
of ddyer edsirary ad ipr otmdesi ¢ PsEevgstturieduetyem of dechuck
particularly limted, and for exanple, 25 formation
rripy, mbekeakiagal odutet iwnagam' oy algdrpasigchinapad isihian@9
F- PO9071TR(SG of predeterm ned size, formation by
effirdesicyy rEsensheph af phesdepgepbabe hadi pgoarusion
specific surface shape, formation by
strpketell tikogoappyr theumatdlgn ldyniader iiMdafgmeanslany can
formation by a laser light using a CO2 gas | aser or
be ¥R@ained and renewed, and examples include X (stripe)
grooves, latticed grooves, concentric circle-shaped grooves,
through-holes, non-through-holes, polygonal prism, cylinder,
spiral grooves, eccentric grooves, radial grooves, and a
combination of these grooves. The groove pitch, groove
width, groove thickness etc. are not particularly limited
either, and are suitably determined to form grooves. These
depression and protrusion structure are generally those
having regularity, but the groove pitch, groove width,
groove depth etc. can also be changed at each certain
region to make retention and renewal of slurry desirable.
[0058]
The method of forming the depression and protrusion

structure is not particularly limited, and for example,

formation by mechanical cutting with a jig such as a bite
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5 like. [0059] The polishing pad of the invention may
be that having a cushion sheet attached to one side

of the polishing layer. [0060] 10 The cushi_e@o9heek (sc)
(cushion | ayer) conpensates for characteristics of

the polishing layer. The cushion |layer is required
for satisfying both planarity and uniformty which
are in a tradeoff relationship in CVP. Planarity

of g%g§%§ggﬁiﬁgat g%é,?%oﬁm&%'gg{%grggbggiﬂﬁerEQEi%ﬁ%ﬁga

| ect of polishing I ne unévenness
enera PRA., ;1 RAt Ler f ti d LEOr Bt Yat s
pregg%ggsbigt#heggﬁﬁgo%n59§09§ tﬁgg£ﬁ%%esogb%ﬁ ob%egFlgp
I'SEL . Plapari IS, .l nproved b h
oy BRabRlerparrebor RuSSaPTahing Payar.itg, fepge, and
unifornty is inproved by the characteristics of the

forBgteGEnPEnal J98FT THENEUAREN Pagls YRBATRSERG: ThS

__polishing pad of the present invention is preferably

likgofter than the polishing layer. [0061] The materi al
formng the cushion layer is not 25 particularly

[00PPhi ted, and exanples of such material include 30
F-209071TR(SG a nonwoven fabric such as a pol yester
non®beenclabhisg madngfohhRohWseBhiPADIRY BF &Rat having
acrylic nonwoven fabric, a nonwoven fabric

a ciapiegnahedtwathachesidntsucoheasidepolfy éteepolighimgedayer.
fabric inpregnated wi th pol yurethane, polyner

[0060]

The cushion sheet (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 of a pattern region upon polishing an
object of polishing having fine unevenness generated upon
pattern formation, and uniformity refers to the uniformity
of the whole of an object of polishing. Planarity is
improved by the characteristics of the polishing layer,
while uniformity is improved by the characteristics of the
cushion layer. The cushion layer used in the polishing pad
of the present invention is preferably softer than the
polishing layer.

[0061]

The material forming the cushion layer 1is not

particularly limited, and examples of such material include
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5 resin foam such as pol yuret hane foam and
pol yet hyl ene foam rubber resin such as butadi ene

rubber and isoprene rubber, and photosensigt] JABSiIHY
[0062] Means for adhering the cushion Iayeﬁ%%ﬁglﬁﬁgﬁkSG)

for 10 exanple, a nethod in which a double sided tape
is sandw ched between the polishing |ayer and the
cushion layer, followed by pressing. [0063] The

a rg}“ . Sors 8801 8P8UH UYs aac:f{?\%es%@?tﬂm&%hi Rabt?c, a

adhesive | ayers are p on both surfaces of
nyl%n SEQ&%&@%% %ﬂ%ﬂj§§ a,"o \Q%EJf¥%w BOBQOQeB!lﬁébfic, a
I'S prérerable to use a filmas - ‘a substrate wt
consi derati.on . given to prevention.of pe ation of
nongpﬁFPy%%ﬁF CélﬁéﬁﬁﬂQﬁF%ﬁe %EhAF%%ﬁ%oglFﬁg%So éﬁﬂyé%ter
adhesive | ayer i,s, for 20 exanple, of a rubber-base
nONYARED! ve Dk Cac LFEdbATER AES P S Ao, PR ymer
acrylic-based adhesive is preferabl e becaus f les
resdp FO@BnFEREL 8F ROLAMTESAENS & Oo3fhidK T ALI LY
iven. Since a polishing |ayer and a cushion sheet is
rubbggetiefdd diUFrerantbyrrdbapesriPBATT pBRh 250RFER oL,
different conpositions are adopted in 31
andFpROgOPETRISEye respactive adhesive | ayers of double
sided tape to thereby also enable adhesive forces of
[00bBé respective adhesive layers to be adjusted to
proper val ues. [0064]

Means for adhering the cushion layer include: for
example, a method in vwhich a double sided tape is
sandwiched between the polishing layer and the cushion
layer, followed by pressing.

[0063]

The double sided tape is of a common construction in
which adhesive layers are provided on both surfaces of a
substrate such as a nonwoven fabric or a film. It is
preferable to use a film as a substrate with consideration
given to prevention of permeation of a slurry into a
cushion sheet. A composition of an adhesive layer is, for
example, of a rubber-based adhesive, an acrylic-based
adhesive or the like. An acrylic-based adhesive is
preferable because of less of a content of metal ions, to
which consideration is given. Since a polishing layer and

a cushion sheet is sometimes different in composition from

each other, different compositions are adopted in
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5 A polishing pad of the invention may be provided

mghh 3 doubl e sided tape on the surface of the pad
adhered to a platen. As the double sided tapg e
of a common construction can be used in which éﬁﬁgéiveG)
| ayers are, as described above, provided on both
surfaces of a substrate. 10 As the substrate, for
exanpl e, a nonwoven fabric or a filmis used.

resEE%EQQngﬁh%§ggei aFellsl MAYHRARWSHIRIEL $IJC& o thereby

eparation fromthe“platen is necessary after the use

of a al i_shi ad. a Sit] f, '
aLsfy 5Bt R, PR ve For R O TRRS et Ll R

acrylic-bas d 1 dhesive is exenplified. Preferable
layF§SaﬁoaPFyF%€pﬁ§§ dtoa§ﬁ8§e§ev'§€§ﬁ§e of less of metal
OO|ons in content to which consideration is given.
[ Pé@GS] A sem conductor device is fabricated after

operation 20 in a step of polishing a surface af .
senfcBRAGEPSPINEPEr OTWPR énaspﬁéﬁpngmaaﬁﬁ fﬁ@WﬁQﬁ% v th
sem conductor wafer, generally neans a silicon wafer
a denbiki ehdgdnitebrg orettlic aNdtagie &b d&q apsh aghered to a
stacked. No specific limtation is inposed on a
plapehi.shhagthet Hodobe aidedi EeRductoFapaf ef ar campsn
pol i shi ng apparatus, and polishing is perforned with a
con32rEcE_ﬁ@>®7]:'ﬁR( B€) uspol iishiwhg clippath@siyceduysped args as
shown in Fig. 1, with a polishing platen 2 supporting
desarfibkids hibogepagroaipeld sh bgpth aperfacks afpa isthaigate.
head 5 hol ding a sem conductor wafer 4, a backing
As lakekudlstirartegpEoy RE&athplri,f @r mapwessur €abric 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
consideration is given.
[0065]

A semiconductor device is fabricated after operation
in a step of polishing a surface of a semiconductor wafer
with a polishing pad. The term, a semiconductor wafer,
generally means a silicon wafer on which a wiring metal and
an oxide layer are stacked. No specific limitation is

imposed on a polishing method of a semiconductor wafer or a

polishing apparatus, and polishing is performed with a
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5 agai nst the wafer and a supply nmechani smof a
polishing agent 3. The polishing pad 1 is nounted on

the polishing platen 2 by adhering the pag¢_£9dohe TR (sG)
platen with a double sided tape. The poli shing platen

2 and the polishing head 5 are disposed so that the
polishing pad 1 and the 10 sem conductor wafer 4
supported or held by them oppositely face each other

pol?gglﬂ bﬁggﬁ%hghehﬁ§Pﬁgh'Vgsrgh@%ﬁ shaitis,. @,apdth 2A

ress ani sm préssing the sem conduct or

polmgﬁg HIREQEEHGZpghFQQkE%Ggag ﬁohﬁfgﬁﬁﬁablgh 1% Eq%hlng

ead

d
laygﬁg]ﬁon UCtgas F%ngéaanggl éE%%e tﬁ%%ﬁ%%ngkg%%%dwafer

e poli
g g and t he 1 gllshlng head % rotated and
R lPQ Faberig BﬁcFPP yFPﬁl?aPP& org BF&E?&rgn a

flowrate of the slurry Eﬁllshln%a %
agabB?FsHhﬁgwﬁﬁﬁfeﬁngoPaFP8ﬁlﬁu ERaRAg OanPéFShlng

rotati on nunber, which are prop erlé adj ust ed. 0066]
agepk oBr usTRMPONL SHENG P3AcE BF RPRLERH %%nEI]&%tB? WaRthg

4 are thereby renoved and polished flatly. Thereafter,
plahens@nbrondhersnadébecpads tpr sH86c A atRer Bt ROSRR

di cing, 25 bondi ng, packaging etc. The sem conductor
sidddviepei s TsedooBBsIFRYWOVATRE SO andnthe pelishenrgchead

processor, a nmenory etc. Exanples [0067] 5
5 aPesdibpbised wbl thbe gheepodfishhieg paenfli emdwithie
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 pblishing platen rotation number and a
wafer rotation number, which are properly adjusted.
[0066]

Protrusions on the surface of the semiconductor wafer

4 are thereby removed and polished flatly. Thereafter, a

semiconductor device is produced therefrom through dicing,

bonding, packaging etc. The semiconductor device is used
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exanpl es, while the invention is not limted to
description in the exanples. [0068] [ Measurenent and
Eval uation Method] 10 (Measurenent of Averagep@ehhTr (sG)
D aneter, Evaluation of Cell shape) A nmanufactured
polishing | ayer was sliced with a mcrotone cutter
i nto nmeasurenent sanples each with the thinnest
possi bl e thickness of 1 mmor less. A surface of 15 a
: 0 it apgping el ectron
n %?gg%ggﬁggt?Ea%ggggggggam%ymﬁﬁ?gghgegcience Syst em Co.
with a nodel nunber of S-3500N) at a magnification of
x 200. An effective circular dianeter of each of al
Exa$e s in an arbitrary area was neasured with an imge
*aZR ??zing soft 20 (manufactured by M TANI Corp. with a
OO%Z?de name WN ROOF) and an average cell dianmeter was
[ cul ated fromthe neasured values. On the other
hand, the cell shage was, observed. i0069%. 25 .
( MERSTFBHRREORI WL PRI 61YPRYVPEy TR BANECPHSBR 1TRERG)
Det erm ned_according to JI S Z8807-1976. A manuf act ured
exampleghi hilaybhecitVeRtiPR LhenPbr MBEtEdstP gESEFLRELON
cnx8.5 cm (thickness: arbitrary) was used as a sanple
in the ewsampiedent of specific gravity and left for 16
hours 5 in an environnent of a tenperature of 232C and
[00@8hum dity

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

A manufactured polishing layer was sliced with a

‘microtome cutter into measurement samples each with the

thinnest possible thickness of 1 mm or less. A surface of
a sample was photographed with a scanning electron
microscope (manufactured by Hitachi Science System Co. with
a model number of S-3500N) at a magnification of x 200. An
effective circular diameter of each of all cells in an
arbitrary area was measured with an image analyiing soft
(manufactured by MITANI Corp. with a trade name WIN-ROOF)
and an average cell diameter was calculated from the
measured values. On the other hand, the cell shape was
observed.

[0069]

(Measurement of specific gravity)
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of 50%% Measurenent was conducted by using a

specific gravity hydroneter (manufactured by

Sartorius Co.,Ltd). [0070] (Evaluation ofEA@Q@ﬁﬁq EG
10 The surface of the resulting polishing |ayer mas
visual |y observed. [0071] (Measurenent of Thickness
Variation) As shown in Fig. 4, both 50 nmtransverse
edge 15 portions in the width direction were renoved

fr OB!e'i:E?cmlH%hy E%B%&‘fngf ‘E%mJ%fst 9kslhe 1RA%L - CAring, and

t he th|c ness o he pol yur et hane foam was
f ot 5 qqual ced in
man“%%%ﬁé%%aio&?rec o LavaT, st t%‘éﬁw B 28 .§n gxrip
dlffere ce bet the resul, 20 nax
£ & APy Muds Tof KR éSfmaeEﬁ% Jds adr ed 58 % fgmele
t hi ckness vari ati on Q072 par atj g%x
for R eaTE S5 OparPECHy LRefyRT LH PORuARS DaOE 16 hours
di i socyanat e %a m xture of 2,4-tol uene
in @pj savyaparens, 6f 35 tEMPEYETITR( SE) 23¢8lGemrd @ humidity
di i socyanat e=80/20), 8 parts by weight of 4,4 -
of é@&g:ér}ohe&%mmmt dw&eo@yla@a@eedshymﬂegb? feeghfic
of polytetranethylene gl ycol é}006 i n nunber average
grawpltecblydr omgsieght(nanasa cé usgct Sybpakdioghtsoo. , Ltd)
di et hyl ene glycol was 5 prepared. The m xture was
[087Dired and heated at 80C for

(Evaluation of Appearance)

The surface of the resulting polishing layer was
visually observed.

[0071]

(Measurement of Thickness Variation)

As shown in Fig. 4, both 50 mm transverse edge
portions in the width direction were removed from the
polyurethane foam after the post-curing, and then the
thickness of the polyurethane foam was measured at each of
the 15 points equally spaced in the length direction and in
the width direction. The difference between the resulting
maximum and minimum values of the thickness was defined as
the thickness wvariation.

[0072]
Preparation Example

A mixture of 32 parts by weight of toluene

diisocyanate (a mixture of 2,4-toluene diisocyanate/2, 6-
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120 minutes so that an isocyanate-term nated

prepolynmer (2.1 nmeq/g in isocyanate equival ent) was
prepared. One hundred parts by weight of thep9071TR(50G)
i socyanate-term nated prepolynmer and 3 parts by

wei ght of a silicone surfactant 10 (SH 192

manuf act ured by Dow Corning Toray Silicone Co., Ltd.)
were mxed to forma mxture, and the tenperature of

m A rolhhed ot 6 m r_
R R T e

dlc?/%%gr X l‘ﬂ‘%ltglgﬁ%f %ﬁ's%c t@él eg)@ %]( SCIE)I Rv%qlahtl '2)%)

am ne acture Chem’ca

r Lt d It t. 12 r t t
p°l¥5ﬁ§ P#Egggﬁpewggbgngpeﬁgg Ph{%&%ﬁﬁ‘%ygf%g% g%leéyiar
chanlc stlrrln so th dIS er sed urethane
W iGh D as PRl Aot SarEd I t00Fo T SRR R B Y %‘w %
rel ease-treated face materi al 8 i ck,
PreRedss - mble oRi Xt PET YR F n?%gr?ﬂei("ﬁa gaESHt bl P8d For
50C by a heater and fed at a rate of 1 mim nute onto
120aminureshiste thiekt @n LB yenPtEidserdad tefe PhgRe Lymer
conposi tion was 25 continuously dlscharged froma
(2.di sehdggénpdsocarnate gidng vadeni) PYee7 PTRPSCFEA -heBB®t o
a central portion in the wwdth direction of the face
hungeeer palrtA &ty wedigbtharfgéheatisoslyahaZe-fteivmingtaed a
di scharge velocity of 9 mmnute (at a tenperature of
prepdCymeur ang Bheaditscbar geji Wi lof a seélleasect seatfegtant
face 5 material B (188 pmthick, 100 cm w de) made of
(SH&1BBTmhinufactured by Dow Corning Toray Silicone Co.,

Ltd.) were mixed to form a mixture, and the temperature of
the mixture was controlled to be 60°C. In a mixing chamber,
80 parts by weight of the mixture and 20 parts by weigh of
4,4’ -methylenebis (o-chloroaniline) (Iharacuamine MT
manufactured by Ihara Chemical Industry Co., Ltd.) melted
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.
[0073]
Example 1

While a release-treated face material A (188 um thick,
100 cm wide) made of a PET film was thermally controlled at
50°C by a heater and fed at a rate of 1 m/minute onto an
immobile plate, the cell-dispersed urethane composition was

continuously discharged from a discharge port of a mixing
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was thermally controlled at 50C by a heater and
Imam' nated over the conposition at a feed rate of 1
m nute, the thickness of the conmposition..)
uniformy adjusted using a doctor bl ade thrFr\(,)%ZghmalTR(SG)
t hi ckness adjusting section of 20 10 nmfor a
t hi ckness adjusting tinme of 1.2 seconds. The
conmposition was then cured by allowing it to pass

hea%?&%%%?#%%ngﬁ?ﬁi 5¥6H1ﬂﬂ %Qvﬁﬁ%éﬂﬁaﬂﬂggﬁﬁdﬁfd¥?¥H%

a nutes so that a amnate contalning a

ol i_shing .sheet, of .. al yyr n a . r
fa glafceesrlﬁ llnl}’g Atarf r?laﬁ%e (%L/J\e/a?agu j%efzzste{i'B mpl?{uﬁtl%?ya% a
cutting sqQ that an 80 cm.,square tzi ece was qbtai ne

disphergss & oty Pdcd MEMHIS Rtarf BTREFE VS Sds &, C

and post-curing was perfornmed at 80C for g hours. A
durdgion they o SRS B 1 BROVEAST FERPERE SAPPAEE OFCSt he

pol yur et hane foam by buffing. The pol yuret hane fan, 0
matiggd-adyy ddbdd M e EndddP &R it s Fadeatcta HAESH

layer 70 cmin diameter (1.1 nmin thickness) was
wasprtépamed.ly [@o74]c 1Beahpite SD°A byl Rsheageraped waginated

prepared using the process of 25 Exanple 1, except
ovetrhathef apmpestidrical @tAcafeR eadle mfdd @f/migmte, the

F-PO9071TR(SG paper were used in place of the face
thimknersisales AhendoBipesdlt iomade sofurd fRET Y |ad] {0@rb|using a

Conparative Exanple 1 5 A polishing sheet was prepared
doduyrt vd anket hddcshydwa ithhickness adjusting section of 20
mm for a thickness adjusting time of 1.2 seconds. The
composition was then cured by allowing it to pass through a
heating oven placed at the immobile plate at 70°C for 30
minutes so that a laminate containing a polishing sheet of
a polyurethane foam was prepared. The resulting laminate
was subjected to primary cutting so that an 80 cm square
piece was obtained. Thereafter, the face materials A and B
were released, and post-curing was performed at 80°C for 6
hours. A skin layer was then removed from the surface of
the polyurethane foam by buffing. The polyurethane foam
was subjected to secondary cutting so that a polishing
layer 70 cm in diameter (1.1 mm in thickness) was prepared.
[0074]

Example 2

A polishing layer was prepared using the process of

Example 1, except that face materials A and B each made of
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Fig. 3. Wile a release-treated face material A 9 (188
pm thick, 100 cmw de) nmade of a PET fil mwas

thermally controlled at 50C by a heater 1%qyy§dﬁy¢gﬁsg)
arate of 4 mmnute onto an inmobile plate 10, th

cel | -di spersed 10 urethane conposition 11 was

conti nuously discharged froma discharge port of a

m xi ng head 12 to a central portion in the width

pap@'rr %tr'eoﬁs%fd tihe flace Bt %‘Healfa%ea‘ina%e&ul%‘l@a%g%nd &f @ach
.6 L/'mnute and a discharge velocity of 37.7

4 menut @pa enperature of 63C during the
ma g{scharge }gq¥he t hi ckness of the conposition was

[OOHE gn adj usted using a doctor blade 15 through a
ckness adjusting section of 5 mmfor a thickness

adJ sti n? % %F 98 econds. Wile a
rel 8?8"" PEAVEA FAER Faterial B 14 (188 pmthi ck, 100
cm _wi de) de o a PET filmwas t ntro .
o BOBOSHSHy e EhRgk: Bro1 BT P A ENAL RS ﬁ?%?“ Hot in
conposition at a. feed rate of 4 mi m nute,

Figeorposiiibf daketared byeahefofRhig i“?t%lﬁésé ?h#éééhm
t he space between double conveyors 17 eqU|pped mnth a

thig&at L1R§ 6Peiids)afmadecofor PEIS fiilAuies dbemmally
| am nate containing a polishing sheet 25 of a

conpebyliedt hané0fGanywashpatpar €d. afilefédcet mat eatal sfAd
38 F-P09071TR(SG and B were rel eased fromthe
m/miestket ongol ami natmebddieng liedke-10up thel lce 118 diBpersed
pol i shing sheet was subjected to primary cutting so
urethaheanoBoemtiguarné @asceondadnoltailyedisthergegt from a
pi ece was then subjected to post-curing at 80C for 6 5
dishbdtge Boski Bfl ayenxwag hlked rnemved teomraie paurtfiace in
of
the width direction of the face material A at a discharge
rate of 9.6 L/minute and a discharge velocity of 37.7
m/minute (at a temperature of 63°C during the discharge).
The thickness of the composition was then adjusted using a
doctor blade 15 through a thickness adjusting section of 5
mm for a thickness adjusting time of 0.08 seconds. While
a release-treated face material B 14 (188 pym thick, 100 cm
wide) made of a PET film was thermally controlled at 50°C
by the heater 13 and laminated over the composition at a
feed rate of 4 m/minute, the composition was cured by
allowing it to pass through the space between double
conveyors 17 equipped with a heating oven 16 at 70°C for

7.5 minutes so that a laminate containing a polishing sheet

of a polyurethane foam was prepared. The face materials A
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t he pol yurethane foam by buffing. The pol yurethane

foam was subjected to secondary cutting so that a
polishing layer 70 cmin dianeter (1.1 nMmgtbp9071TR(SG)
thi ckness) was prepared. [0076] 10 Conparative

Exanple 2 A polishing | ayer was prepared using the
process of Exanple 1, except that the face material B
was not used. Table 1 Average Thickness cell size

andc%I kve%@af%%l%%%‘é'df LG APRERY AR MAHANIRN nAtD WidV thke-
e 1 53 Substantially 0.86 Good 39 spherica

v B 822 S5 P B v
cuté%h%;ﬁocg%%%rggsé% % cur §?Q£%%§“d§§“dﬂ%afﬁgﬁ“”

f erical product I'S appar ent

rom Tabl e 1_that paolishi | ayers 15 contali

cutg pRECENFRS MRl Jc?éite@g 25 AR RgiFY° “Ctor 6
t hi ckness, accuracy are obtalned b uf act urin

houige ol SbHt KEYSRVERE: BASH REGRHRHr St PPet ERaREFEoEe of
the _thickness was adj usted usi ng. a bl ade, before the

ther ped YgesDpRe é%bﬂ gBetHQ%Y’a}r@GPéHe foam

product adhered to the blade and 39
was subjected to secondary cutting so that a polishing

layer 70 cm in diameter (1.1 mm in thickness) was prepared.
[0076]

Comparative Example 2

A polishing layer was prepared using the process of

Example 1, except that the face material B was not used.

Table 1
Average s  £1 Thickness
cell size Cell shape gpreacvlitlyc Appearance | variation
(pm) (pm)
Example 1 53 Substantially| g¢ Good 39
spherical
Example 2 52 SubstanFlally 0.85 Good 48
spherical
Comparative _ Intrusion
Example 1 Flat 0.87 of voids 132
, . Intrusion
Comparative 51 SubstanFlally 0.89 of cured 51
Example 2 spherical
product

It is apparent from Table 1 that polishing layers
containing substantially spherical cells and having high
thickness accuracy are obtained by the manufacturing method
of the invention. In Comparative Example 1, the thickness
was adjusted using a blade, before the face material B was

laminated, so that a cured product adhered to the blade and
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F-209071TR(SG) that voids were forned on the surface

of the polishing Ilayer due to the influence of the
cured product, which resulted in |ow thickngsso71TR(SG)
accuracy. In addition, flat cells were forned,

because the conposition was allowed to 5 pass through

t he space between doubl e conveyors after the

t hi ckness was adjusted with a blade. In Conparative

tha%x@gﬁh‘% %ereh%o&ﬁbek@%S%h@a%u%@a%t e lﬁﬂen%ogl@hq

hout using t face material B, so tha cure
o] t .ad e I 2 t nt Qpsl
la-v%%r P £ PR qﬂf& chite Biada and o udeint e

reswﬁ%gdlincag glcine%s ac%%& %@'foEnHE?HEQEBHrlfga@
poI I'shi'ng pad conmprising the steps 0 prepé

| - di sperse et hane nposi tion b han I
cel{alifhg REERE: I?Sﬁf?flﬁﬁo%&e et PRy e Sl eHed Eo
cel | - di spersed ureth conpo i on fron1a Si
basq SURAPED. bOF SPOCE CAbEEER ROURY S CORTENCtoo PG Hhe
the width direction of a face material A while
thickpgsfgWeReafdeetret Bith aaAPledS-anfRat PG RAF 4¥E
material B on the cell-dispersed urethane
Exapphposit £bR; thRekngast ves pddestes! NisAga Re PlEidek dddout
of the cell- dispersed urethane conposition by

usingi tkhredsceonatelimaRs; sociphiafg at lsareg| Preidssdr sedered

ur et hane conposition with
to the blade and intruded into the surface of the polishing

layer.

40



10

15

20

25

15 the thickness controlled in the preceding step
W t hout applying any additional load to the

conposition so that a polishing sheet comMyimidiy &R (SG)
pol yuret hane foamis formed; and cutting the

polishing sheet. 20 2. The nmethod of claim1, wherein
the face material A is fed at a rate of 0.5 to 2.5
nmmn onto an immobile plate. 25 3. The method of
what! 2ismclaiWaer gisn the cel | -dispersed 41 F-P09071TR(SG
uret hane conposition is discharged at a rate of 0.25

to 3. A mhoenandeobengab adiapersed yoetbangq pag,

conposition passing u arge” por

har g el y@f. 2to 20 mmn. 5 4. The nmethod
com%gi% % %T% S%%Fé n%the cel |l -di spersed urethane

03|t|on is di ed _at .a tenperature o
EBrSRarﬁﬂg R R 8 AT
s g Iled to bg g¥the range from-20 to +20C
mec ﬁgéﬁa OFFIPHeMEERSE  at ure at which the
cel |l -di spersed urethane conposition_is discharged.
A p6PPEARHEUBAY PrE6HeEdiRy the ﬁ@tlﬂoailépeassldmufethf@e
6. A nethod for manufacturing a sem conductor device,
compgRpELONng TOMe asEAPIGE FASCHRILAG P& ts (o acsubstantially

sem conductor wafer with the polishing pad of claimb5.
central portion in the width direction of face material A,

while feeding the face material A;

laminating a face material B on the cell-dispersed
urethane composition;

then uniformly controlling the thickness of the cell-
dispersed urethane composition by thickness control means;

curing the cell-dispersed urethane composition with
the thickness controlled in the preceding step without
applying any additional load to the composition so that a
polishing sheet comprising a polyurethane foam is formed;
and

cutting the polishing sheet.

2. The method of claim 1, wherein the face material
A is fed at a rate of 0.5 to 2.5 m/min onto an immobile

plate.

3. The method of claim 1, wherein the cell-dispersed
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F-P09071TR(SG)

urethane composition is discharged at a rate of 0.25 to 5
L/min, and the cell-dispersed urethane composition passing
through the discharge port has a discharge velocity of 2 to

20 m/min.

4. The method of claim 1, wherein the cell-dispersed
urethane composition is discharged at a temperature of 40
to 70°C, and the temperature of the face materials A and B
is controlled to be in the range from -20 to +20°C based on
10 the temperature at which the cell-dispersed urethane

composition is discharged.

5. A polishing pad produced by the method of claim 1.

15 6. A method for manufacturing a semiconductor device,

comprising the step of polishing the surface of a

semiconductor wafer with the polishing pad of claim 5.

20
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