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F- PO8144TR(SG DESCRI PTI ON METHOD FOR MANUFACTURI NG

POLI SHI NG PAD TECHNI CAL FI ELD 5 [0001] The present

invention relates to a nethod for production of FaP08144TR(SG)
(l'am nat ed) polishing pad by which the planarizing
processing of optical materials such as |enses,

reflecting mrrors and the like, silicon wafers, glass
substrates for hard di sK3ES&QIRIFTHUM substrates, and

material s r iring.a 10 _high [ e

o anar |t METHORPBRVAN RS RING e R E rap
processing can be carried out stably with high
polishing efficiency. The (Ilam nated) polishing pad

TEOHERI@AD RIELhe manufacturing nethod of the present
invention is used particularly preferably in a process

[0QQl])r ough polishing process) of planarizing a silicone
waf ef, and a devi ce, havi.ng an 15 oxi de.l ayer . et al
| oy erBe PRI TRETHORMERIANS TP Snets ek Brodyich of a
] ol c f i.on;: of ' ; .
a0 Sl il RIATRY PRI UL Bl np HiRicosliby RO Mical
mdtBfialyachiaylenses) fefletin@hlierdrerant eheé tikiel silicon wafers, glass

olishing of the surface of the materials and o
sugatfat@fcmh@rdjdakﬁ, gleminuwalsubsératen; agdonasenialsorequiring a
. waf.ers a l.ass terials., 20 BACKGROUND ART Q0 .
highf e, G GHAGE SUM GURUACE B BT e BUBFiPldngtal R ishing
préXes ELA R catiar bUS SUIChithigh PBShiliPeMitiease The
(lamtinatdd) toudishing padebbtringddic the matefacofiring method of the

interlamnar insulating filmon the wiring |ayer :
preseat inyeftion isseehpaticaleshiatrferbliin a process (a rough

polfyERE RSN L PR AhE T Bl Re o, RbaPefle hivige an

oxi]‘gi@flﬁﬁreﬂya hhaae 1@&@ tHlik€ F8Ahed O & siliBbR GRSt NBefoRe

ineewiring and multilayer wiring is advancing for the
lampimagizseafd fofmitigreo! tne egide layerpths endted bejtmt @r the like. The

I nt t [ its, d, di ngl 1 F-PO8144TR( SG
(larlnri]nggerd? p%(fisgilrlé lfalads of taﬁ]e 1r%$e%ot£orl1 ?sga}/so sui'iagﬁ: f%r use( 1Sn }inal
polishing of the surface of the materials and particularly useful for final

polishing of silicon wafers and glass materials.

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 the wiring layer, etc., and an uneven surface made of an
electroconductive material such as metal and an insulating material is
generated on the surface of a wafer by these steps. In recent years,
processing for fine wiring and multilayer wiring is advancing for the purpose

of higher integration of semiconductor integrated circuits, and accordingly
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techni ques of planarizing an uneven surface of a wafer
have becone inportant. [0003] As the nethod of
pl anari zing an uneven surface of a wafer, a CMZ»208144TR(SG)
nmethod is generally used. CVMP is a techni que wherein
while the surface of a wafer to be polished is
pressed agai nst a polishing surface of a polishing
techﬁ@huéél of pluriardgingfan imevehesuifaceof askaftridve hecome
abrasive in the formof slurry having abrasive grains
1mm1'§9@tsed therein (hereinafter, referred to as
[00§ irry) As shown in Fig. 1, a polishing apparatus
§ d generally in CW is 10 provided for exanple with

a pold sk RgetPloat @f'“pl%rlfaﬁﬂzﬁg RRPUHEREN %Lﬁ@édesbf AGvaRd, a CMP
1, a supporting stand (polishing head) 5 fo

methipd ds gengrallypubedhe CMBlis e tachnigaé evhertin aevlbkt khagurface of

material faor uniformy pressurl Zi waf er . and
a igdehih PRAUIshcseid PP saRdagdarte. Pcﬁ}éll’aSIﬁ‘-‘ﬁﬁ‘Q‘F‘gO{)%df’@Shmg

pad, e 4Bt 5L Bt HareP s poRsPRaR bt SELSHE G Bchrobh ol
slu?ﬂpﬁaﬁiﬂglabﬁsw@ g5ai§fsedi%ﬁ)@!‘$&§ dhetdih (hetdlhnfgr sheiredoto as
respectively and are arranged such that the

slupqt)x sHlsrﬁghcpaﬂ it Rigd 1t laepcpimhmlgappmtasnmeMgemaﬂybm CMP is

e 5 ARG b PR SBED i e
1, & EF{Z}?}B&* 1?1%@61{{8‘:(?6[1%&[3% Pj{éadﬁ Sl G tzglg ??&%@fled material

agal nst I'ng pa

(wa€ef)VENd babRIdgy meueial ot u&ﬁommlﬁqdes%ﬁzmgd weefdrpynd a
batch methods such as (1) a method jncluding pour.i

meghanism ofdeeding an mhyagivge| Theopebshingpadd i ttéékwﬂh the

d slici e resin bl.ock ,w :
polfIRE P HT AR sxERRle VA a4 dplble: Hidad ffs. (Tg Botishing platen
2 afRdHy Eﬁéb?&;ﬁg‘%téﬁ '@af@??&aﬁ%d'\ﬂftﬁ taEngiHhAd88Ind 7
orni an ing nelting aresin
respetivelsl ared age mavangad suchl thandhei palistingepad ddamd thhgolished
resin material froma T die into a sheet form _For
magszaabt ebotm pbh 19bcaa'ﬁesﬁpnord¢@é%§?€§nt ¢ oppessditagach other.

o 3dspa LSS, BB KR A S Ao g o
pusiifig"@d polisiéd PndRriad 4 aEQﬁﬂs‘l“:ﬁ@(&@shmg pad 1.
[0004]

Conventionally, such polishing pads are produced by batch methods
such as (1} a method including pouring a resin material into a mold to form
a resin block and slicing the resin block with a slicer; (2) a method including
pouring a resin material into a mold and pressing the resin material into a
thin sheet form; and (3) a method including melting a resin material as a raw
material and directly extruding the resin material from a T die into a sheet
form. For example, Patent Document 1 discloses that polishing pads are
produced by reaction injection molding.

[0005]

Laminate polishing pads are produced by laminating, with an
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adhesi ve or double-side tape, a plurality of resin
sheets, such as a polishing |ayer and a cushion
| ayer, obtained by the method descri bed above, FRHFD8144TR (SG)
such a nmethod for production of |am nate polishing
pads has the problens of a |arge nunber of production
steps and | ow productivity rate. Patent 5 Docunent 2
adhisivé osewittieiside tapeea ploralityvel teisen phebtsgrmich as a polishing
| am nate polishing ads are produced i ng.an
layes angdde FUShimp &y es, Hoed: by t%%ﬂ?ﬁmsﬂéeﬁ?r&a%ﬁbeﬁeoﬁnd

R R .
of £LRIrke HhuRbRE df Moliktionlie®l vl llshy Rsrodidicswitytiateat Patent

production nmethods (see Patent Docunent 3). _ o
Do@pmeintiZ didojosashthatdnhomtiertol sadve the tiroblems, laminate polishing
C&o!a%euret ane, material, a fine powder with a particle
pa BfC PHSHIS PBSSKITYART an or gani ¢ foami ng agent,
[OO@BFC“ ng the m xture between a pair of endl ess plane
efts and casting the m xture, then subjecting the
m xtAptethedaot Topeinumid paddactiogadtd polywirethdeel poigurea
means, and separating the resulting sheet-like
polishdag shekt iwpropogichie opdet to pocutitavariatipas i Hiarglness, gas
sheet terial.,.[0007 he pol i shi syrfac f
celliEF orithS s RisthRORId b rited Py Pt h g csfion mgthods
' ' ner | #R0mUthHd FhERUES frffki
(Se‘ﬁgﬁﬁlﬂgﬁgggrﬂ%@eplsgé:%dh%@%ﬁél urry\.egtTE((:a1 pol 1 shi ng mea
polpurdthaeeahapetiak i fige paosderadéting partickersizasof30@ma or less
nunber of openings and thus has the function of )
anchandirggric ipamming agent eicelingthe mpgtuss|hadwesy & prinekendless
rovided wth groqves .allo re..eff.icient i
plaff Pt Ry B iRy T B e b Al ulte e o
polfhetBatioPOtd2 R S5 haltifg MRhaB, hadCsupiadty the resulting

adsorption on the polished 25 substance. In
sheetiikenprarhait frerhthe)ptene helisltosttagn sheelishingf shemdnaterial.
and then the groove is fornmed by nechani cal grinding
[00@7] | aser beam processing of the polishing surface of

t he mpal #81*114,1!{!191 SHghce E'?EﬁYi%hi é#éﬁs%nlggﬂg IBRRLct with a
groove-1orm n& processes are 1% -consum ng an t%s
subadyBcé e R phlisiedis gbavryoptsHaYd tith 3obB8OEr Bolding and

repIFa-c?r?g %:14;11-125&5?.6) The polishing surface of polishing pads made of a foam
has a large number of openings and thus has the function of holding and
replacing a slurry. The polishing surface provided with grooves allows more
efficient holding and replacing of a slurry and can prevent destruction of the
polished substance, which is caused by adsorption on the polished
substance. In conventional techniques, a polishing sheet is formed, and
then the groove is formed by mechanical grinding or laser beam processing
of the polishing surface of the polishing sheet. However, such conventional
groove-forming processes are time-consuming and thus have the problem of

low productivity.
[0008]
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As conventional polishing pads for use in

hi gh- preci si on polishing, polyurethane foam sheets are
general |y used. Pol yurethane foam sheets are F-P08144TR(SG)
excellent in locally planarizing performance but have
insufficient cushion performance, and therefore it is
difficult to evenly apply a pressure to the 5 entire

sur fAx eonfentivadbpolishingpads dopulsy inchighnprdaision polishing,

oo tronbogiaresapertieuesda Bhbryioliatbirbngets are
exchIRFL g G0 BA QA e AL BPLBBHal Ol cléht cushion

perfStthaAcB9aRads cde®et iPRIdifiehRWohaxa 1P egiplf eveteusette to the
10 [0009] There is disclosed a polishing pad

entirecsurfang of a wafemfxom efich & pphturcthane ifoaimysiestd Thus,

| ayer and secpond r.el ative] y-soft. layer: gnd,gr.oov
anqifier <9t s %faa.%ﬁ e5rieERbY BEPYISie O thePAck Biae ol such 2

[ r : i e

polp Sty BBl Seh kb Jaiit i e RO G pad BAE hoe 36
polisHihghrogebdy.i CRonexardiplg: th loinikiate rdisting adwedtsiribed

having elasticity and irregularities on its surface;
belawdchave beendlevelapad.| i ke nenber that is provided on

bgT surface of the first sheet-like nenber having
[00 egul arities and has a surface for facing the

pol inhed i f ih®: B RALESf a first

(see Pat elﬁt?(ﬁ %%lg %Errg%?p QKISHP(%ﬁﬁ? 1£_I'I%Ierlﬁfclal i%s alaso1 a s
relatively dxad Byesldraharngcpad relativellynspfa laypdn; simdgrdavesrwith a

and a supporting_ layer that is |amnated on one side
certgin pisch 6ir Rigierfions sith arceraigciosm goy dimpalishing surface of

C ression ratio higher thgn that of the 25 polishing
thelfgxigllaygregsesa?aetﬁpt (g(ﬁ}fﬁlﬁpt%'))‘. [0012] However, the
[ooqg:]wenti onal |am nate polishing pads have a problemin

whi ch since they are produced by bonding the polishing

| aydt i aldohdisclsddcba pdimhéng fabticdndhubing: si fiesttshpet (ke

pressure-sensitiyve adhesive layer), a slurry 30 can
memheraavipe: sesHCIy eblrs Rl Iiies on 14 FuriRce: a8 erecond
she!e%}iﬁie H%grhﬂgr thét %08904&&59 R the surface of the first sheet-like

member having irregularities and has a surface for facing the polished

surface of an substrate to be treated (see Patent Document 5).
[0011]

There is also disclosed a polishing pad including a polishing layer
and a supporting layer that is laminated on one side of the polishing layer
and made of a foam having a compression ratio higher than that of the
polishing layer (see Patent Document 6).

[0012]

However, the conventional laminate polishing pads have a problem in
which since they are produced by bonding the polishing layer to the cushion
layer with a double-side tape (a pressure-sensitive adhesive layer), a slurry

can intrude between the polishing layer and the cushion layer during



10

15

20

25

30

polishing to reduce the adhesion of the doubl e-side
tape so that the polishing |ayer can be detached from
the cushion layer. [0013] There is also discl oseph®l44TR(SG)
met hod for continuously producing a 5 polishing
product in which a regul arly-shaped conposite
polishing material is adhered to a substrate (see
polRstiegt toDeeluroenthe7adhsiereoi thd dotible-sidt tapeosedhat the

met hod for contlnuously roduci ng pol i shi ng pad
polighingdasar candes dalagheghirom ébﬁ.%@%@mawr for the

[0 gj,rpose of reducing variation between the polishing
03 éls (see Patent Docunent 8). 10 [0014] Wen such CWP

i's cﬁwqfseeﬁso tdi@él@seé 2nitABHEBY @bnit#A gy tdieducing a
planarity of wafer surface. That is, the point in tine

polwsirangqm]dm inwhadea rpguﬂmﬂmsdrapmd mm:p@mtstmlghang material

ached shoul d be detected. th res
is adheiRAdOm SHIbSHAIR (BEe %ait?ﬁlt SPP%%‘G? e’{élaer&tlé. further

dlsglcc)gnS §2‘% g%: t@y pe%t@g&l& ]?’réeat I ng %hepBﬂ garé having an

undéfleyet BAAr£pulichigg tayeantbi e q)u@dsafcfﬂreslercmg gafi&tion
product is subjected to polishing treatment. [0015]

betiweenhihe pelising hadeveese Patent Peaumeant 8j.me of a test

002%&1 and the 20 cost for the treatnent are wasteful,

[ a test wafer and a product wafer not subjected to

PrO4FRER"YLc ErPfi %@f&fudtgwga&%%gs NI pkEBInh f $HBghty fhe

| oadi ng ct unique to urat e pr tion

pladhrity afassien guresed. t SThat isgithé ipniht 11\tv|tirhe wrhew desired surface
processi ngl of the product wafer. 00121 25 Recently
propesties O dlanar st arpreashes sheu q@%@de meherff'eSpect to

el iciREey b mRG AR Ao SARELS, Al o1 SRt reatment
of éh@ét%éﬁe&'lﬂé Béef rco%&@alﬂ}aﬁéﬁOHMaqits;nﬁéﬁuhg @i&t@bmd and

in the CM process l'e various ds are used
aftérothes redultebee confirmsml, oprifenseie asi oprodubbis sebjegted to
a _mechanismthat nonitors the film 30 thickness with a
polisyag theaent is i ncorporated in a rotary platen has
(0078F" 5 F-POB144TR(SG)

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.

[0016]

Recently, therefore, in order to solve the above problem, there has
been a demand for a method capable of detecting in situ the time when the
desirable surface characteristics or the desirable thickness is obtained in the
CMP process. While various methods are used for such detection, an
optical detection method using a mechanism that monitors the film

thickness with a laser beam and is incorporated in a rotary platen has been
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becom ng mai nstreamin view of neasurenent accuracy

and spatial resolution ability of non-contact

measurenent (see Patent Docunents 9 and 10). [ROHA04144TR(SG)

5 Specifically, the optical detection neans is a

method of irradiating a |ight beamto a wafer through

a window (light transmtting region) and through a
becpnmr@mngnpméaﬁmmmetofrrhagsurerhanEabeumn;eaﬂdgimtial

produced b%, the reflection of the Ilght beam t
I'eSQB%Té@tl aiibepbnesreAntact pecasipement (feedjateny Qecuments 9 and
10)present a He-Ne laser light having a wavel ength |ight

'n the vicinity of 600 nmand a white light using a
[Oohqllogen | anp having a wavelength Iight in 380 to 800

nmis generally used. [0019] In such nethod, the

endBpadificallylcther optieal detekhioni mgazs isH afmthoxlu cvfurmdlating a

g Rea oA EAler Shr el iy HEac oy BEbH A TAIEFE WP o

o R i B B B o

theAelRctBhhol ligiet Beahh o Hh@ecﬁ:rtdmﬂd pofinpof pshshmgay
such optical means and a polishing pad used in the

[Oog&] hod, vari gus met hods andI polhl shing 20 pads have

2
eatl BreBenE. & -l e dfphie Saind pes fﬁvnaqﬂ&f@bta%me
B OO SR B AN, i

wawdlengntight in S:BUtdﬂSIOD anpid geheredly2asedd having a
st epped transparent plug inserted into it is disclosed
[0088¢e Patent Document 12). A polishing pad haV| ng a

transpar ent u t he face
sur Aeasts b, S weinstBlTe At eRiReER ey
;ﬁ%&&&%&e dRpPh QRQSA¥adSuRETONALESH ?cinbﬂitomrﬁg/sra}iaﬁggeam the
slurry fromleaking 30 out an interface (joint [ine)
thidleteweof a stofacehiayer o gi wafand Whenghicle change in thickness
F- P08144TR% SGQ
becomes equal fo 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.
[0020]

A polishing pad having, as least a part thereof, a solid and uniform
transparent polymer sheet passing a light of wavelengths of 190 to 3500 nm
therethrough is disclosed (see Patent Document 11). Further, a polishing
pad having a stepped transparent plug inserted into it is disclosed (see
Patent Document 12). A polishing pad having a transparent plug on the
same surface as a polishing surface is disclosed (see Patent Document 13).
[0021]

Besides, a proposal is also offered for preventing a slurry from leaking

out an interface (joint line) between a polishing region and a light-
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transmtting region (see Patent Docunments 14 and 15).
Even in a case where each of the proposed transparent
| eakage preventive sheets is provided, howeverg-ggdel44TR (SG)
slurry is |l eaked out fromthe interface therebetween
up to the lower part of a polishing |ayer and
accunul ated on the | eakage 5 preventive sheet to
trahberitinyg cegiva (@epRatibntrlicvwpental 4deddi) onEgendn a case
endp0| nt . %0022 A W|re width of an integrated circuit
wheiq pagh of sheinrapess é&%@%@@@r&&e age HrevErinG ghsstsgsy

pro@?c%éc? \ilﬁcg\r/é‘perl I?_gle ath 1%3%88%tt frofll gﬂ?@ En{e'?'feﬁ:%r Hdr@Between

ever up s conmpact ness

up $6¥heQbees it Bﬂhfpcﬂ?émﬁg lagéer eﬁdsa@éumﬁaiedaén QRe 18akage
necessity arises for hi"gh” preci si on opti cal

pregentive istieed o ahercéndp@um a mhodrlensirnoptinabdetaptign of an
et.ection w ndow for an endpoint has had a problem of
endpeing| yrry | eakage insufficiently sol ved. [0023] 15
mo%’g?ent Docunent 1: Japanese Patent Application
at d-Qpen (JP-A) No. 2004-42189 Patent Docunent 2:

JP- A Nore 2096y 26hS0tediaited icitndurmEltbaSheddinaftd expected so as
2004- 169038 Patent Docunent 4: JP-A No. 2003-53657 20

to heainareasinglymarrewey i ghrdutute savdosy ephhigherDodegration and
A No. 2004-25407 Ratent Do
levaled iR SRADEF SRR RIER et SBEDFPEARELRT A Brg o Ryl in such &

mtt%;a?r}la ?ﬂe%@gélltf arRk fQP‘é]UII‘T%Z{ Pge%cﬂﬁ‘ﬁla?ﬁ %lpééf%'&hon (.)f an

I’cat 1 on I onal
endiBit, 5 h8reh fa toenhive Doiowak ket Octidds wRadent fdxban &@ﬁﬁﬁﬁ)ﬂt has had
Pat ent Docunent 10: US Patent No. 5081421 Patent
a profelareaf the sluaydeakageinsatlicipnily sglvesh Nati onal
[OO%E' i cation (Laid-Open) No. 11-512977 30 Patent
ument 12: JP-A No. 9-7985 7 F-P08144TR(SQ

Patent Document 1: Japanese Patent Application Laid-Open (JP-A)
No. 2004-42189

Patent Document 2: JP-A No. 2003-220550

Patent Document 3: JP-A No. 2004-169038

Patent Document 4: JP-A No. 2003-53657

Patent Document 5: JP-A No. 10-329005

Patent Document 6: JP-A No. 2004-25407

Patent Document 7: Japanese Patent Application National Publication
(Laid-Open) No. 11-512874

Patent Document 8: Japanese Patent Application National Publication
(Laid-Open) No. 2003-516872

Patent Document 9: US Patent No. 5069002

Patent Document 10: US Patent No. 5081421

Patent Document 11: Japanese Patent Application National
Publication (Laid-Open) No. 11-512977

Patent Document 12: JP-A No. 9-7985
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Pat ent Docunent 13: JP-A No. 10-83977 Patent Docunent

14: JP-A No. 2001-291686 Patent Docunent 15: Japanese

Patent Application National Publication (Lai d-E38144TR (SG)
No. 2003-510826 5 DI SCLOSURE OF | NVENTI ON OBJECTS TO

BE ACHI EVED BY THE | NVENTI ON [0024] An object of a

first invention is to provide a nethod for 10

manWPaeht Dougaenollids bitg I}éadl@f}8$\9'§73rml | nunber of

manuf acturing processes and i8h Er gg tivity.

Anot né@%‘d%méﬂttlﬁe“ﬁpnw% 39 S ?g érovi de a

T e b AR AE U B Rk RABE AT by
Pu!@ﬁ@&ﬁ@ﬁl(yawwé%)m rmsmosam ween”a.pol 1 shi n | ayer

and a cushion | ayer. 15 [0025] An object of a second
invention is to provide a nethod for manufacturing a

DISGLORNEE SEINYANH ot her obj ect of the {nventi on
OBUﬁidﬁWEEygd{@%Bd}ﬁ? Wﬁ gty Ng a | ani nat ed

i'ng pa pro uct|V|ty hi gh 20
[ooghqckness accuracy and no peeling between a polishing
| ayer and a cushion layer. [0026] A object of a third
i nvém pb:ﬁqtsnftaaﬁpﬁomvaéltwm@t toprevdermmeatheddorng  a

anI i shi nrggp lg%?abl%?% reverg%glnlg %%f{{{gftl eakﬁgﬁ‘-}rﬁﬁg

prof:@géé.waﬂﬁt}ﬁ hi }S&tbcﬂlc&?}é{éf.' VAﬁé‘ﬁ})egrk?%]@@f of glgé ¢cveion € to

I nvent i on tO prov a net acturing a

prolide aahedlocpﬁbn slimuapadring\d tgniatedepolishinet pedwith a small
polishing layer and a cushion Iayer and, capabl e of

nu r,@rb@mftmﬂguéwwwg paregrsepehigle pradpstivifiang negresting
oL PR A B A RSt A
[0025]

An object of a second invention is to provide a method for
manufacturing a polishing pad with high productivity and high thickness
accuracy. Another object of the invention is to provide a method for
manufacturing a laminated polishing pad with high productivity, high
thickness accuracy and no peeling between a polishing layer and a cushion
layer.

[0026]

A object of a third invention is to provide a method for manufacturing
a polishing pad capable of preventing slurry leakage between a polishing
region and a light transmitting region with high productivity. Another
object of the invention is to provide a method for manufacturing a laminated
polishing pad having no peeling between a polishing layer and a cushion
layer and capable of preventing slurry leakage between a polishing region
and a light transmitting region with high productivity.

[0027]
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An object of a fourth invention is to provide a nethod

for manufacturing a groove-carrying polishing pad
(hereinafter also sinply referred to as "poli $hpd®144TR (SG)
pad") with a small nunber of manufacturing processes

and hi gh productivity and to provide a groove-carrying
polishing 5 pad obtai ned by such a manufacturing

met Badobfetdfer fatkdhvefitibhds tonvevideoa msthed foovi de

a nmethod for manufacturing a _groove-carryin

manyeHTNE pETPSHEwerpans(PRlng Rag (la¢r§én§igﬂﬁb plso simply

refdr it 10 AR BN Rt Letth PGP JLaREBE bripihliadturing

pro@é%@éﬁ&iﬂigh%d‘ﬂﬁztﬁ?@ AN8 tbreRede a febleltiatgyingySslishing
and a cushion’l ayer 10"and to provide a

padyobtaineddry yuol d armafredupiol mietingd padnobher abjechyf the

. such a nmanufacturin %hod. I\/EQNS FOR SOLVI NG THE,

inveRdenARO QTOVEH & eROd TRIGPTAHVES BERRTCRETTFINE

tari ot Bohi§f R oY TR SIARNeL 2t SRRy refeper BY 8 Mshinated

polishaAg Rricepwithal drahil neukdsr piatduatifacturdig pdocases| high

bel ow, and have conpleted the invention. [0029] 20
protinctivetyfand no peaing batweemet polislting layenkast adusdhien layer

ol ishi, ad includes the.ste of.., preparing a
and)f providEer SERvsr cRHTamE Lminele pilishiie Bad aliafheg by such a
1.ng: - sconti nuously discharging the
ma;égﬁatg'?%ﬂg%@g"dmet hane co%‘positi ongon?o a face

material, while feeding the face material; |amnating
anot her face material on the cell-dispersed urethane
MEAHHEOR SEH,VING THERROBLEMB| - di spersed ur et hane
[Ooggrposition, while controlling its thickness to be
form so that a polishing |ayer including a

pol Wy 248 iR90%1iSa fioh 886 s6MihE MHe HHEbRGhL HHsesibed above,
T Re e

| ayer par to t ace Into two pi éces so that
thetinoehtorg hpotd fhimd) thay the objfadtsioar] beliachi¢ved pplthsHiaminated)
layer and the face material are si Tul t aneousl y
polishing padapmrductirngnerod dagcpbed slay, 804 Bgws sompleted the

invEnfi9g144TR(SG  [0030]

[0029]

In the first invention, a method for manufacturing a polishing pad
includes the steps of: preparing a cell-dispersed urethane composition by a
mechanical foaming method; continuously discharging the cell-dispersed
urethane composition onto a face material, while feeding the face material;
laminating another face material on the cell-dispersed urethane composition;
curing the cell-dispersed urethane composition, while controlling its
thickness to be uniform, so that a polishing layer including a polyurethane
foam is formed; cutting the polishing layer parallel to the face into two pieces
so that two long polishing layers each including the polishing layer and the
face material are simultaneously formed; and cutting the long polishing

layers.
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The manufacturing nmethod all ows sinultaneous

production of two |ong polishing |ayers each

including a polishing |ayer and a face materi alp-m®d 44TR (SG)

thus allows polishing pad production with excellent

productivity. The 5 resulting polishing | ayer may be

used al one as a polishing pad, or a cushion |ayer nay
[oOBe] | am nated on one side of the resulting polishing

layer to forma |am nated polishing pad. [0031] In

t he The sranwachiriog mathed ﬁﬁ@vﬁoﬁsmﬁmﬂa@ue pragugtion of two

| am.nat.ed, 10 pol i.shi ad i ncludes it he steps.of: .
long nolishite layers sacit L alie g Bolsiee 1adRp a0Rl R et jpragerial
and'BSH8 AR s PQE&‘EH% PEY Hdduetitd RHPHEkYelHnthicirity, The

the cell-dispersed uréthane conposition onto a
resuitihg polishyreg laydri heyfleedsad dlbee asus potishimg @ad, or a cushion

| am nating anot her cushion | ayer on the cell -di spersed
layer mayahe lewvpatad po mnechﬁer@fa resailfing RYlishigg layer to form a

ur . i.zion, while 15 controlling its
lanpﬁg%%ﬁggggﬁgﬁgéaéhiforn1 so that a polishing | ayer
[oogm luding a polyurethane foamis fornmed; cutting the

polishing layer parallel to the face into two pieces
so thahetfiwst iongntian; aanethodh fert mazuefactuohgdt ymimated

 poling PACARTCs SR ioon Al DRSS & rl-fisnsrpeurstiane

e PR 2b s ot e o df SRR OBl dehareing the

celledidhersed ugetithrie opRiticn loaitera andhiort UglrpwHikyeding the
The manufacturing method further allows om ssjon of
cushien dayer; damrhnatingpnetiher paishinndgyengartheccalhdispersed
ushi on_| ayer., and thus .all .a reducti of 25 " .
ureHaaRt SORRIHGORr SLEeSL e ARl PBRE S irdberis Cgpposition, while
| 1 . t- I 1 . i * H V..h‘l P »
corkATLARFS RN 18 REROHL PR 4 SRR AR i o
polvirsthaeleUbhng isrfirnoed; duntimg the piohighlay taydrspauaiichad ¢te face
. directly on the cushion |ayer with no doubl e-sjded
intagMe Nigees apshahiwedrns lpayapfed sheeteeagh inglyding the

1 am d i, shi d .ad ly h '
polsBTe Toia A2 RS UlPRJAT 40 BrE SRR HiabdioN Bty L e
cutfill the PPl BthRGited Khebt§08144TR(SG [ 0033]

[0032]

The manufacturing method allows simultaneous production of two

long laminated sheets each including a polishing layer and a cushion layer.
The manufacturing method further allows omission of the step of bonding
the polishing layer to the cushion layer and thus allows a reduction of
manufacturing processes and allows production of laminated polishing pads
with excellent productivity. In the laminated polishing pad obtained by the
manufacturing method, the polishing layer is laminated directly on the
cushion layer with no double-sided adhesive tape (adhesive layer).
Therefore, the laminated polishing pad advantageously has no peeling

between the polishing layer and the cushion layer during polishing.
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In the second invention, a nmethod for manufacturing a
pol i shing pad includes the steps of. preparing a
cel | -di spersed urethane conposition by a mnmechanipgd144TR(SG)
foam ng net hod; providing spacers on both ends parts
and/or 5 an inner site of a face material, while
feeding the face material; continuously discharging
[ooBB$ cel | -di spersed urethane conposition onto a part of
the face material where the spacer is not provided;

| anilnahiengpcemst isentings amethiod) for gpannéaciusingaqalishing pad
i LSRR S R PERSR i, SR A gBhlor by
me%ﬂéﬁiﬂ&? ?§?1ut1131|1§ ?nét@ldq? %@gﬁgﬁ(ﬁsﬁé&?s ?1l BBth Eﬁﬂbﬁiﬁrgg and/or

ayer 1nc g a po foamis fornmed; "an
an uhér sige bfia fagsgnpodrialhiwigle fgeetling[theéFate Thaterial; continuously
nanutacturin? nmet hod al | ows conti nuoys production o

dis¢lmgging shegalhgiangyaed arathnne GRMRASIBPN IO PRt Bgéﬁe face

el BT MR 4 gt ISR s o
on fhe HiHAE8d RICHIsHersdeilRethdhe cofipogitisAgtasihg the cell-

uret hane conposition is discharged onto the face
dispetsed arethanet drhpobiticrg | while spartsatingriés bhiskness to be
.conpositjon can be prevented fraom. dri ppi out and .
unifrn, 89 ébat e JpRg,PAHSHIRG ayRr ERHELNS A ?@%ﬂrsﬁbﬁne foam is
i shin i I n addition, 20
for‘g‘?lé‘v?‘ [ n(%J{t egeé%‘g?%}é)gﬁhgﬁh?%g%feréi te of the face
[0088] erial can solve the problemof a reduction in the

t hi ckness of the ‘centralqgart of the long polishing
| aydhe sernactutisganethed allows: ¢rntintieRRayodeictioneof a long

s AR e Bl B b B P B By I
thelgg)ﬁﬁhfaé rz% E&?{%ﬁ%ﬁ)oﬂgrt%ﬂﬁtéfﬂceké ﬁ?ﬁ% Wgﬁ)%dé@lﬁﬁ B8%h ends parts

verse e e “pol aracteri stics.

of theeate shhtorixd, pefdrehheacdlbyléspersyd harethade cahopesitionais
_ polishing pad, or a cushion |ayer may be | am nated on

disglpargsiddentst the frce majeriphgpthathinegell-sljspenssdrgrathane
| am.nat ed | ishin .1 0035]. The spacef i
comyS AT BRI PSP Rt eerig oy BRF s pocuracy of the
thidIEdOsEHd g ﬁéliéhin@l%@'e} %ﬁnsﬁéﬁ?féarbﬁe&fadﬁl atd#ion,
thernoplastic Ttesin, it is 11 F-P08144TR(SGQ
propidihgrthlel spddeaton ha ispweevitemaf thee fateomederinti canysdlee the
supplied onto . the face._ .
problem of a reduction in the thickness of the central part of the long
polishing layer, so that the accuracy of the thickness of the long polishing
layer can be further improved. Since the inner spacer constitutes a part of
the polishing layer, it is necessary that it should not have any adverse effect
on the polishing characteristics. The resulting polishing layer may be used
alone as a polishing pad, or a cushion layer may be laminated on one side of
the resulting polishing layer to form a laminated polishing pad.
[0035]
The spacer is preferably made of a thermoplastic resin or a

thermosetting resin. When the spacer is made of a thermoplastic resin, it is
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material in a wound state, and its effect on the
pol i shing characteristics can be reduced. \Wen the
spacer is made of a thernosetting resin, the sSpacgB144TR (SG)
is hard to deformso that the accuracy of the
t hi ckness of the long polishing 5 layer can be
further inproved. [0036] In addition, the spacer
preferabilé édaothd Bpatamatayshe stereef andbhyylsssappliedhinto the face
transm ttance of 20% or nore through the wavel ength
matesigfeinod Woond statey@nshits Sitest @rh\tl'gehpohshmg characteristics can

Light-fr mttance spacer y Je. used a '
be Todlish-t (VRS €01 SRR, B R BapateFothg HEHih, e spacer
is h%ﬁH' cfoPfh BOtHAt Phe afBhiPety BN 1108 tRIELIRISEGH the long polishing
thi ckness. In the manufacturing nmethod of the
layémeamn theofurthéeimpasesd.(1 i ght transmitting region) is
integrally fornmed in the polishing |ayer with no gap
[0036] t hat slurry | eakage does not occur between the

100 AofESE, SherbacEP kPEyRR ddTuBTnhEP SR prRt Ry he
lighft Q2ah ¥WhREance YT Ldrofore thh@ugﬁfthe&ﬁaﬁél@hgﬂi riAge of 400 to
cel | -di spersed urethane conmposition. |In this. case,

700 he.ph§ucha high pightiteansimitthecs paeeer anay biecusedras aslight

SRLE L Sy s R A s
R H H I . . .
et 0P 40 Opllcal (UL O HE BBRERIceEEMPMBethod o the

invéi@én sthe spat&afiign eanshttitogregiosl) s iptegrally ddrmed in the
[ 09381 The spacer provided on the inner site nmay be a
polishimg daerowitit np gagt so that sbiprdealsage fdegs modinssts batyeen

his case, .a.part of th esin. sheets may be
meglﬁy’irtﬁ?@a@?}f TEEon gy ¢ SII?(Q}ﬁ%HBgI r&ﬁ@rﬁ/‘i s produced,
[00§ﬁ that the spacer may be nade thinner than that of
t ]e pol i shing layer, which can reduce the effect of
t he Thigagieiceprmiirealpobesthady ofhapatyerdthbnedoarmn wrasea
recessed structure for retention_ or replacepent of a |,
comgpagitipn ipthe sameamthat elstheserll-sispensegriireshane composition.
ransmtting, region, a part th ' '
in tiEPERe e Bk Stal BaoBelits obtnd Batdindk BIE Shie i these of
the Bkﬂit%i%é té}ﬁgmﬂ 58nRAt 6RO PRtishiRg PrePertids Ebh DeCaAfse wniform
art o e
throughout the polishing pad. In addition, the spacer can be completely
integrated with the polishing region so that slurry leakage can be completely
prevented.
[0038]
The spacer provided on the inner site may be a laminate of at least
two peelable resin sheets. In this case, a part of the resin sheets may be
separated after the long polishing layer is produced, so that the spacer may

be made thinner than that of the polishing layer, which can reduce the effect

~of the spacer on the polishing characteristics or form a recessed structure

for retention or replacement of a slurry. When the spacer is used as a light

transmitting region, a part of the resin sheets is preferably separated such
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resin sheets on the back side of the polishing |ayer

is preferably separated, because if a part of the

resin sheets on the front side of the polishi ngr4REYEI44TR (SG)

is separated, a slurry can be held in the recessed

structure forned on the front 5 side to reduce the

light transmttance. [0039] In the second invention, a
thatrahledibHtotrarmemiti@cicer ¢arg be ingntavatied Inphis shsaga padt of the

i ncl udes the steps pf:gereparing a cell -disperse

resip shegkeon dbgdck sisle ofthe relishinglayer damrs rﬁbgh‘e‘%earated,

o : { . .

beRér e Dot EeCesdi Shieess ST BAE FRIGBEHS pBlshing layer is

sepeta i sh¥@lcart BEHAEGHShE cessad atAftthbe formed on the front
cel I-di spersed urethane conposition onto a part of

side lte redsicedhellighdr trahenwtitaneespacer is not provi ded;
I§ inating a face material on the discharged
[008& | - di spersed urethane conposition; curing the

| - 1 '
ol IEROSIEFEL HIVEERE £ ARBE R Inalafitillng o laminated

poliddihg pranin@lidesghetstebs idfk;famﬁ@g kecalndispensed Qirteine
a long lam nated sheet is forned; and cutting the
corhpegiticanby at sxechiasécal fopooing] metleodnprddding spacens dpdpoth

Il o conti nuous production of .a ,lam nat.ed_pol.ishin .
endiupeY A a8 TBERF SHG § SyBRiGh P THTO L4ty R ns bushion
. . i . t - 1 i ey n
v RS RATR BR RAn RAh 8yosiion oo
a phayef tlendubhith &lyepwshery ttisphocer Bf notrproNidetiyidminating a
processes and allows production of |amnated polishing .
face saateriglion HagKisshangedi call-disnersedhairetrang cemposition; curing

el SREPa PRy EhE Ed Rl N AP B ) P mctucting o
po1g1gﬁ$etigg\r91§| faued, Whil O tdotiers itdadkadhes) Me drﬂﬂﬁ-ﬁlﬁ,néb that a

ayer). Therefore, the | am nated polishing
longddrdduted aheetuid forhesl;ramgeeltting thedbnedaminated sheet.
pol i shing | ayer and the cushion |ayer during
[00481i shing. In addition, since the spacers are

pr ovi,de . ' ' 0

o N T
lanfABRLS pbliSAing pad iticheditigds holizhin g Meydrushd @Nchal®n lager.

simlar advantage can be obfained as in 13 .
ThernRO81#4TR(I8G) methed filsa allomsepmission of the step of bonding the
polishing layer to the cushion layer and thus allows a reduction of
manufacturing processes and allows production of laminated polishing pads
with high productivity. In the laminated polishing pad obtained by the
manufacturing method, the polishing layer is laminated directly on the
cushion layer with no double-sided adhesive tape (no adhesive layer).
Therefore, the laminated polishing pad advantageously has no peeling
between the polishing layer and the cushion layer during polishing. In
addition, since the spacers are provided on both ends parts and/or an inner

site of the cushion layer, before the cell-dispersed urethane composition is

discharged onto the cushion layer, a similar advantage can be obtained as in
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[0041] For a simlar reason as described above, the

spacers are preferably made of a thernoplastic resin

or a thernosetting resin. 5 [0042] The spacer pr-aglediTR (SG)

on the inner site is preferably inserted in a through

hol e of the cushion | ayer and preferably provided so

as to protrude fromthe cushion |ayer. Wen the
thecfirdtiiamehtipar has a through hole in which the spacer

is inserted, the spacer can be used as a |ight
[00¢ddnsni tting 10 region (window) for detection of an

tical o ti _
hi e SIARR cha0h ERAEYR E5oBE, BT shi s s wredorably
matiBiTa Shé@noplatRr Rkiy oras tl@eﬂﬂléééttiﬂgﬁfé‘éihl tance of
20% or nore throughout the wavel ength range of 400 to

[004@D) nm In the manufacturing nethod of the invention,
the spacer (light transmitt{ing regi.on) is jntegrally.
f or PPAEHPTE IAEH ChHiHy MaePitas n?)r r@ég’ g%eﬁ%i/ n a
r e . .
e AR b6 APl MBS0 o654 proteuce
fropotties b1 sBiorERyer, WHRO4 3he kisHofilayerhat eastoroath hole in

described above, the spacer may be made of a o
whishl the spaeereisf isser tito shecpassticarohe jusedhes edightaransmitting

th f .t | 20 di t i ti.on.
I
op SPSEIGRLA T9 A1) Ksed L ke B b R r st

preférablynhad 4 lighotramsmittantéof 2086 oranotachrougigoat the
polishing pad_ includes the steps of. preparing a

wavalengid spegs of 400cth AR rwApdsi theomampigctyringaaethad of the
.__foam ng nethod; scqntinuously or inter.m.ttent .
inveB8haraf poger (i LR g g Y fgrmed in the
iRk 18 eOm i het ballayer d
polfFIRE 18 el Ao A7 56 AR SRTP 10 ket R She Tyistiballayer docs
notdicuirebetvegnt tee ight tBMsipereserion ettthtiee polishing region.
onto a part of the face material where the 14
[00#3P08144TR(SG) light transnitting region-forning

mat ¢ A ol RiBP e RS ia%ecijésclr%gdqg&)@g, the spacer may be made of a

polyurethane foam whose composition is the same as that of the cell-
dispersed urethane composition.
[0044]

For a similar reason as described above, the spacer provided on the
inner site may be a laminate of at least two peelable resin sheets.
[0045]

In the third invention, a method for manufacturing a polishing pad
includes the steps of: preparing a cell-dispersed urethane composition by a
mechanical foaming method; continuously or intermittently discharging a
light transmitting region-forming material onto a prescribed site of a face
material, while feeding the face material; continuously discharging the cell-

dispersed urethane composition onto a part of the face material where the
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anot her face material on the discharged |ight

transmtting region-formng material and

cel | -di spersed urethane conposition; curing therdp@hti47R (SG)

transmtting region-formng material and the

cel |l -di spersed urethane 5 conposition, while

controlling their thickness to be uniform so that a
lightotrgnspoittiagiregidrayerming imeatienigl as hiog igrovideds fattinatng

region and a polishing region _ jntegrated therewith_is

angtherdace anatesialiamghe Hischargegdighihirag smiydng regipforming

ma e RO 4 A% R S0k PR LR BRI BV ke
trahbA18tThE rk PO n-RSHneih 2Rt tatihP Wa dPiHIEE ldspé¥ised urethane
pol i shing pads with high productivity. In addition,

corapnsgidrhevhilglontrolingrtihteir Hyickegssnoils tinifegmatsedthat a long
wi.t.h the polishing region, slurry | eakage does_not .
polishing 1%@\7@@:91115&%% ey Kglat F@é}%ﬂ%@lﬁ%&%ﬁ?&# & Pplishing region

i B B 8 8 R O PR ThB T e

nt
[oop&j, or a cushion |ayer may be | am nated on one side
of the resulting polishing layer to forma | am nated

pol B nuprpaiactitiogrinethed jallghts ceatismions prpduction of a long

region-form ng material pref.erably has a | scosi ty of.
polistpadayph Bufn adidti Bt TR rhE eBgaAlgMT prpdudtion of
. Loe..of 6 \al.na: i
poll fEe o iy b R PARITT, o Py SRR St G
trahbiittihy regidnt Buis tegsiteyl witheded poléshingerdgiore, slurry leakage
material, so that it tends be difficult to _provide. .
doashiaot pgerar between the dightdgrorniibiing sggiva enddhe pplishing

on rescri.bed posjition of.the f.ace terial '
regiuly Qultiig BRliFRRE T bhe Pedling Bl fie Be Bavills Jhed alone as
i v hiBih 1dyepShkl B BrhR 108 -drPbAENGdE »f th
ap%%?%??gapéabkwjgt%ﬂ%u%t herraé’gnd, %’f the viscosity is nore ©
restibidng 3liRking layert enfiam wolameirgitédipnlishing peght rol t he
intermttent discharge. [0048] The cell-di spersed
[00g7&t hane conposition preferably has a viscosity of 1

to P ' | ' [ty ]

0. ad gt R M L5 MR RAR e o
vis€&lity of In@r 36 Pals N dikiErgsd! | oNtitPiseayey ik bsslthan 1 Pa's

F-PO8144TR(SG fluidity and thus easily spread over .
at theetifrec of disobrirging, shetlight transenidenggegon-forming material can
have high fluidity and thus easily spread over the face material, so that it
tends be difficult to provide the light transmitting region-forming material
only on a prescribed position of the face material or it tends to be impossible
to ensure the desired height of the provided light transmitting region-forming
material. On the other hand, if the viscosity is more than 30 Pa-s, it tends
to be difficult to control the intermittent discharge.
[0048]

The cell-dispersed urethane composition preferably has a viscosity of

1 to 20 Pa's when discharged. If the viscosity is less than 1 Pa's at the time

of discharging, the cell-dispersed urethane composition can have high
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I npossi ble to ensure the desired height of the

provi ded cel | -di spersed urethane conposition. On the

other hand, if the viscosity is nore than 20 Ra-mE)8144TR (SG)

tends to be difficult to uniformly provide the

cell -di spersed urethane 5 conposition over the face

material. [0049] The light transmtting region is
fluigisf &nidkhysradslyodpreadheverodst facegnatedal) so that it tends to be
_ particularly preferably a thernopsetting pol yurethane
impassible topensuteethe dgsired height of the Preyidsd caidisrersed

| ishing region e de,of ;a sim.lar 10 eri al

urclinng CoR TR SOk IF SPaRd Atk T O0F yhicsy TS| fore Hlan 20

. | , ' h
P e P g BB O e e e thane
composibiensoved flenfeesingtetinkd by heating, the

manuf acturi ng process can be sinple. [0050] 15 In the
[00#Blrd i nvention, a nmethod for manufacturing a

or o s RO T BERRRRD, BIER%08 shepmogetting
resfﬁ?%ﬁ'ﬁcﬁﬁbﬂ?%‘&é&mfhhﬁf&r&ﬁﬁﬂﬂg%agu@eﬂﬂm resin. When the

transmtting region-formng material such that the
lightatrensaditting degiosi aed the pelishiog rnegiaughe maade of ahsirlar
feedi ng a_cushion | ayer  havi ng conti nyously or .20 "
matemeglp At 2 ARE TP PR CHEUDD T SEGRTRGIAS De SRR dus 1 addition,
’ . di . T g
singh FE0 BBl SR G0M ol SR A5 AL OANE SRR A Bpecscd
urethané Fohipotiootan beasimilgaiedesiyaturedl bytheaating, dbe;
lam nating a face material on the discharged |ight
matufadmiring pgocesgi ean fersimpjemat eri al and
Oogng-dispersed ur et hane conposition; curing the |ight
[ nsmtting region 25 formng material and the
cel k= di ; : han b R ke i
contPaPE LR it R S EOIRRER Abafibbtiring & laminated
polistigg I hailades hhetsteps of ugdiasardng isghd]]-tispessedtureghane
regi on and a polishing region i ntgarat ed therewth is
conmpesition byi@ mechanicalfeandng methedi dischiresing admhy

tragggg&&%gg%gg gkﬁg‘%ﬁé%%%%h%@@a% ﬁg%rﬁgféﬁual is deposited in
and8h! ﬁﬁbﬁ%hpﬁgle'b,nwﬂﬂg f2dfnPel ¢138ide lad¥ehaaMsg @ontinuously or

cushi on TFayer.
intermittently provided through holes; continuously discharging the cell-

dispersed urethane composition onto a part of the cushion layer where the
light transmitting region-forming material is not provided; laminating a face
material on the discharged light transmitting region-forming material and
cell-dispersed urethane composition; curing the light transmitting region-
forming material and the cell-dispersed urethane composition, while
controlling their thickness to be uniform, so that a long laminated sheet
including a light transmitting region and a polishing region integrated
therewith is formed; and cutting the long laminated sheet.

[0051]

The manufacturing method allows continuous production of a
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The manufacturing nmethod al so all ows om ssion of the

step of bonding the polishing Iayer to the cushion

| ayer and thus allows a reduction of nanufactyy-ipd®144TR (SG)
processes and all ows production of |am nated polishing

pads 5 with high productivity. In the | am nated

pol i shing pad obtained by the manufacturing nethod,

lantihatgd polBhitgy baddhcludingna palistin lepdd yndm d:ﬂnshlon Iayer
cushion layer with no_doubl e-sided adhesive tape (

Thettasufastuzingrmethamheles slewstomission eiithg ﬁi@p@m%ﬂmg the

polliHing iy REGE CuNBh RIS P Ra o frreg Letion of
maﬁﬁké&lﬂr%}?% ﬁi’@cé&e@%& bfBwsShifeRadtih bF %hmated %olushmg pads

transm g regionis integrated wth the polis
w1th€kgighrprosluuttvyty edkatje Boernatet pulishinggractobtained by the

i ght transmttln region, and the polj shi g,re on
MagAGrIg mane %t‘ewéﬂshmg Ipygghis W&ﬂ Aly'on the

ittt Wisruiio i e iy
Thdréforel B30 1dmPRste@bolisBirld PRd tdvdintabesgslpthad h@ Ibécegh‘tg

transmttlng region-formng material can have high

betﬁdeand:heyp@lmﬁnhgdayeaanldyt}sqocuahlmhifyeritbllz;ngIlfiCdmhlng In
ayer,.so tha tends to be. diff | t . s
addifjan, Sie ihealighi H«'s}l}ﬁjﬂft@@%ﬁeﬁ%ﬁﬁ? héuq%ﬁﬁ?# itk A€ potishing

s R 5, L Ly PO g e

and/t13€ @olikHin® ré@Eba d@ﬂﬁ[g%%ﬁ%ﬂnﬁg it tends to be
difficult to conpletely fill the through hole with

[00B8E | i ght transmttlng region-formng naterial.

[ 00 cel |l - rsed ur.et hane co it
br of eyt Frauisani B RRoR Rt INe TiAra) ReGleraklp has a
{ I t e .
vis e el 9. scﬁ’sr%?’#&?ls& SLpf ey Db s e 1 € 1 Pas
at thenpesi 4f dischangingy ehbllght tﬁ"hnsmlttyngmdgiolwﬁareaisig material can
spread over the cushion_layer, so that it _tends to be

hawedmg@sﬂmcbtx angriduiscaily apsead gvaethncushiomdayer, so that it

ol AR S o R AT i

in i et il Tk acn ddpanld pigmpagie v o
throughilwilel alfethe viscosity is more than 30 Pas, it tends to be difficult to
completely fill the through hole with the light transmitting region-forming
material.
[0053]

The cell-dispersed urethane composition preferably has a Viscosity of
1 to 20 Pa's when discharged. If the viscosity is less than 1 Pa's at the time
of discharging, the cell-dispersed urethane composition can have high
fluidity and thus easily spread over the cushion layer, so that it tends to be
impossible to ensure the desired height of the provided cell-dispersed

urethane composition. If the viscosity is more than 20 Pas, it tends to be

difficult to uniformly place the cell-dispersed urethane composition over the

17



10

15

20

25

30

[0054] For a simlar reason as descri bed above, the
light transmtting region is preferably nmade of a
thernosetting resin, particularly preferably ag5p08144TR (SG)
t hernosetting pol yurethane resin. [0055] In the
fourth invention, a nethod for manufacturing a groove-
carrying polishing pad includes the steps of:
cughiepdayery a cel |l -dispersed urethane conposition by a
mechani cal foam ng net hod; continuously 10 di scharging
[00B#E cel | - di spersed urethane conposition onto a

con or bel.t having a,recessed. st t Wk 6 i nat i .
oM HRE Y, st rogod B YRR EnSt L Al i bATSAHAR region
- AERTEPEEk trh@Ps i Rl SReT
i A e H L R B e SR G A
thetmosetting folyarethahbatsim.gr oove- carrying | ong

Eol i shing | ayer including a polyurethane foamis
[00pet med; 15 separating the groove-carrying |ong

P he 18 douBf iy orifng e Rl ARl e fiing e Eidbte-
carPfdl pAlshihg Jdieidaudes theveebsoT; peep@tingd E€l-dispersed

nmanufiacturing a groove-carrying polishing pad
urethahedespdsitisheps achechaepealifngmingenetlaed dtepényeysly

ciseoARaInB ISP R SPRRT HGCLRC SISO RRIOA CoRSROT Del
p i ti . ! i
e AR B R e SRR o ey FrE R B MR R EREBcharged

celll-m:p@?é‘,éd] grétH=aee comipgysitabn psuting escdlitdgesersed urethane
cel [ -di spersed urethane conposition; curing the

compositising pehide dontrolling étscBrigbsess ¢a beaniferms so that a groove-

cantrol ling.its thickness to be unifo se that .
cargyipgJEnERATHREIBHEr MPORAURE APFRYERANS fRATJS ormed;

US| : \Bg fidie ;

serRELHE LT koA 0 4 anipor el
andodtithg the grobee-carodvg-loagrpolikhihgrigyenl i shing | ayer.

EOOS?] 30 The manufacturing nmethod all ows conti nuous
[00pbbducti on of a groove- 18 F-P08144TR(SG carrying

lgggg{}(%) i %%?ﬁréltﬁg%u?ﬁg ir?\lrén%\gn,pé %qé't‘i'}dcp fbro&a?lufacturing a
groove-carrying polishing pad includes the steps of: preparing a cell-

dispersed urethane composition by a mechanical foaming method;
continuously discharging the cell-dispersed urethane composition onto a
release sheet having a recessed structure, while feeding the release sheet;
laminating a face material on the discharged cell-dispersed urethane
composition; curing the cell-dispersed urethane composition, while
controlling its thickness to be uniform, so that a groove-carrying long
polishing layer including a polyurethane foam is formed; separating the
release sheet from the groove-carrying long polishing layer; and cutting the
groove-carrying long polishing layer.

[0057]

The manufacturing method allows continuous production of a groove-
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pol i shing pad with high productivity. In formng the
polishing |l ayer, the recessed structure fornmed on the
surface of the conveyor belt or the release shegtodiSI4TR (SG)
transcri bed onto the surface of the polishing |ayer so
that a groove 5 form ng process by conventiona
t echni ques such as nechani cal grinding can be

cardyirig Rehg Phléshiagublenandr sldvwes gaodyiction ey gpodbvesbanying
| ayer may be used alone as a_groove-carrying

polidiingip wiféﬁu high paodushvish. | by dermigg bae ToARhing dayegn the

' t | t] . ing.|
oo i et B 0SSR Pt g e el
shéé%@ 'rlr%tiﬁéggﬁbrﬁ’@éh oilz@? kRO3RIrfdct bhehd pBIikRid RiyleP\WHAk groove

for manufacturing a groove- carrying
forindng mateecspby icohiveg tioad1 itechnidprest siecls tspnechanical grinding
preparing a cell- dispersed urethane_conposi %i on_by a
carybe ipanitied. 1 DasrAsulEIS SEPOVECHHIT HIS LS Palishing lpsisg may be

usdd fEors B PoRE Fanty R BRI, of | Ao 1ver my be
lanfinadsboh@¥Rle @f‘tﬁé‘?esvﬂitﬁ@%fcﬁﬁé—@@*r&iﬂg RRRY g@ﬁshing layer to

uret hane conposition; curing the cell-disperse

formr 2 ignaoee-canpyosg laomnatdd pelisbintg pating its thi ckness
to. be uniform so that a groove-carrying |ong

[00§§ﬂ i shing | ayer including a polyurethane foamis

for ?g&#ggﬂu%g‘? @ il aoken "hEHAg %&“&Axﬂﬂagﬁ%@%% gFdove-

is f separating the groove-carryin
car Bﬂgﬂ@hﬁ@la%@@@oh]‘sh@ﬁ%tﬁ&ﬂ GRlvayothbsltéps ofinprepairingg cell-
ng

_ the groove-carryi I'ong | am nated sheet. [0059] In
dispérsedourethaineveamposition kytehoeedhamigahivessing meghad;

T TN T R
corBIBPEL i, & BESaR c OB TEHRES cushin Lyer on the

discloanesl télbaigperged urethanseoshpesitivayinging the esHedispersed
structure, while feeding the rel ease sheet,; )
urethann Lonppesitions Fhite raptioliéng difethickarss §ede uniform, so that

o E5H- T PSRBT LERERBPLIARE o BSOS toam
oL 4 ot neingte e mamd T Hiined
sepaaytingi thel grdiong-apying losighlameirfadadchsteet droredhencbnveyor belt;
anciJl c%[ct?gé ?:i'le groove-carrying long laminated sheet.

[0059]

In the fourth invention, a method for manufacturing a groove-
carrying laminated polishing pad includes the steps of: preparing a cell-
dispersed urethane composition by a mechanical foaming method;
continuously discharging the cell-dispersed urethane composition onto a
release sheet having a recessed structure, while feeding the release sheet;
laminating a cushion layer on the discharged cell-dispersed urethane
composition; curing the celi-dispersed urethane composition, while

controlling its thickness to be uniform, so that a groove-carrying long

19



10

15

20

25

30

carrying long | am nated sheet is forned; separating

the rel ease sheet from the groove-carrying |ong

| am nated sheet; and cutting the groove-carryi rg-pdIMAITR (SG)
| am nat ed sheet. 5 [0060] The manufacturing nethod

al  ows continuous production of a groove- carrying

| am nat ed polishing pad including a groove-carrying

polpHii ghayer ilﬁﬂﬁﬂln% Prumsﬁﬁame faaynris fdtrmed and then a groove-
manufacturing met

o all ows omSS|on of the P
car@fmg)mgw@mmtgdmi dafoxmed; warﬁﬂnﬁgt ayeleass S%ﬁ@ from

tne S cushi on I ?3; %’P&afg’é'%]é? gﬂ?thLﬁO gg;ﬁ'cﬁéogxt ague-carrying

Iongrlﬁ 1‘?1&?@(5 k¥R | am nated poli sh| ng pad wi th high
roductivity. In the groove-carrying |am nated

[00BQ] i shi ng pad obt ai ned by the manufacturing nethod,
e et o oo s ki oo
card S B B g DB PR RN bog taver

and?%' ¢1§§}'11691 lag¥er ’?HQ thﬁu@ét@t'ilirmg heatdioddalsbngdlows omission of
polishing. I'n the process of fornm ng the polishi i

thel steerof lbfbmadm‘dmsgrbmemmtryng polisbthglayendo t&l@r(ﬂ&é@lon layer
of the conveyor e{q}@ 8é el ease sheet i

ang thH§ g Q%%Iacfﬁflblctt ShiaPROmerrets ARd allars

P ofaABHE LOTRIRIReSs PRy pRcRiU R,
pro[dQ&@M Theni ﬂhée@ﬁddiﬂ& ¢a'rzhﬁg315dhhmted Slisteing] @ad nbtmd:)ed by

pollshlng pad produced y the nethod descri bed_above
theamanufaatumng oneﬂmd ﬁh@d@@lﬁl'@ngdﬁyar is lpmieaiedcdisectly on the

5 S BN B4R S0P LR S ]

T8 e ST R AT ST i

betsfzew tige pﬁhehm’g)lagre@farﬁi t13® cpshich ila{g@raﬂmangtp{ﬂlsﬂ'ung In the
use in CWP polishing. 20 F-P08144TR(SGQ
Pr0§§ﬁ§ métfoﬁnm&ghagmoaﬁlwg] daverpithe J@Pﬁﬁ?ds%’é”blcé‘ﬂreaqué%d on the

sur&l%% pg%lﬁ% BBV{eShI Egpsqry le Péleasé gﬂgeé %'Qﬂ&%tsgglb%ae&llto the

surface of the polishing layer so that a groove forming process by
conventional techniques such as mechanical grinding can be omitted.
[0061]

The invention is also directed to a (laminated) polishing pad produced
by the method described above and to a method for production of a
semiconductor device, including the step of polishing the surface of a

semiconductor wafer with the (laminated) polishing pad.

BRIEF DESCRIPTION OF THE DRAWINGS
[0062]

Fig. 1 is a schematic configuration diagram showing an example of a

polishing apparatus for use in CMP polishing.
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invention. Fig. 3 is a schematic diagram show ng a
production step of a long 5 | am nated polishing | ayer
or a long | am nated sheet according to the secan@08144TR (SG)
invention. Fig. 4 is a schematic di agram show ng
anot her exanple of a production step of a |ong
| am nat ed polishing layer or a |long | am nated sheet
accatigi dsteosdhemacicatidgrawestiowing 4 prbdgiction step of a long
schemati ¢ di agram showi ng anot her exanple of a
lamingted prishing YT of 2 doreg laminateshshert asrorging e the first
._.a t}.ong | am nat ed sheet according to the second
IVERYRRLi on. Fi g. 6 is a schematic di agram show ng
anotigr 39 andicerRhitid difEPAMCShORIrSE 8prodRtiodNstep of a long
| am nated polishing layer or a |ong I'am nated sheet
lanifatedt potishing taytelreorse domgl lamieatedoshedt gecording éo the second
. schematic diagram showi ng a production step of a
IveRHPBhi ng pad according to the third invention. Fig. 8

IS &:SC { ' how

or od iRt 7 oh St it e REREH o af JEbURERAER pfa
protitictidn §6¢pnéf flong Mnﬁh@tecp}f:)bﬁslﬂirfgcl_agﬁﬁfdr(h traglafinated sheet

showi ng a production step of a |am nated polishing
accpading-totht sgeond iheentidnd i nvention. Fig. 10 is a

sch ti¢ di agram showi ng anqt her exanpl e of a
or odiE1 P b SSTIFIBROG qaR 7 TPREIS P LR BBloPifng

o r [+ . . .

profckb, /4 MSPAA et ol P TR minated shee
accoading ttotHd sstdred eayerpdbmshi ng pad according to the

fourth invention. Fig. 12 is a schematic diagram

shoWiiggd an et mer@aaﬁ-pﬂ germsshgwisianpthersexgmple af a

o BT 00 YL SRS P (s s
¢ i 0063] 1: (Lani nated
acc%%n%%g‘gﬁ%ﬂ%%ﬁﬂg E%urfa!:e pl <(':1t gm nat ed)

Fig. 7 is a schematic diagram showing a production step of a

polishing pad according to the third invention.

Fig. 8 is a schematic diagram showing another example of a
production step of a polishing pad according to the third invention.

Fig. 9 is a schematic diagram showing a production step of a
laminated polishing pad according to the third invention.

Fig. 10 is a schematic diagram showing another example of a
production step of a laminated polishing pad according to the third invention.

Fig. 11 is a schematic diagram showing a production step of a groove-
carrying (laminated) polishing pad according to the fourth invention.

Fig. 12 is a schematic diagram showing another example of a
production step of a groove-carrying (laminated) polishing pad according to

the fourth invention.

DESCRIPTION OF REFERENCE NUMERAL
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3: Abrasive agent (slurry) 5 4: Substance to be
pol i shed (sem conductor wafer) 5: Support (polishing

head) 6, 7: Rotary shaft 8: Cell-dispersed uretheE3144TR(SG)

conposition 9: Mxing head 10 10a, 10b: Face nateri al
(base material, single-sided adhesive tape) or
cushion layer 11: Conveyor 12: Roll 13, 13':
[0OBd]i shing |ayer 15 14: Cutting blade 15: Long
ol i shi ng I aﬁer_ or lgng | am nate sheet 16: Face
1: &ﬂ’é’rﬂaéﬁ bpokskigonadayer 17: Spacer 18: Face nateri al

. . 19, i Fayer 20: Through hole 21: Light

2: ]?&é%lg%gt%ﬁrﬁagélgé n-formng material 22: D scharge

3: }ggﬁéﬂsiag'aggﬁﬂ\(gmgy)belt 25 24: Rel ease sheet 25:
Pattern roll BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

4: $abs¥HNEOtd be tpudishicdnfseaticdipdpotarswiafay) pad of the

invention, the polishing layer 22 F-P08144TR(SG (or
5 éHEPBBq f%ﬁsﬁﬁé"‘g@tﬁa@i) is made of a pol yurethane foam
6 fpa#b c%ﬁaéﬁd cells (for rough polishing) or a
’ pol'yurethane foam having open cells (for rough

8: Qsllidibpesed ufdthanepedmpbsittin Pol yurethane is a
preferred material for formng the polishing layer,

9: Mixiagsleead has good abrasion resistance and

10a, 10b: Face material (base material, single-sided adhesive tape) or
cushion layer

11: Conveyor

12: Roll

13, 13’ Polishing layer

14: Cutting blade

15: Long polishing layer or long laminate sheet
16: Face material or cushion layer

17: Spacer

18: Face material

19: Cushion layer

20: Through hole

21: Light transmitting region-forming material
22: Discharge head

23: Conveyor belt

24: Release sheet

25: Pattern roll

BEST MODE FOR CARRYING OUT THE INVENTION
[0064]

In the {laminated) polishing pad of the invention, the polishing layer
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5 because the polyner with the desired physical
properties can be easily produced by varying the raw
materi al conposition. [0065] The pol yurethane F-pP08144TR(SG)
conpri ses an isocyanate conmponent, a polyol conponent
(hi gh-nol ecul ar - wei ght pol yol, | ow nol ecul ar - wei ght
pol yol etc.) 10 and a chain extender. [0066] As the
(or ithe qydishiing coginor és tmade of mppelydirktiame foarmbeavfingladosdd cells

(PSR SIS PSS IO PR LA e roe
po RO ARy SBRKRRPIATRe e AR S Reihbips

forffBhBaRe polishiAgYapeér, Hecdirse i€ RREOd ABEAEBA resistance and
di i%ocye?nat e, % -di phenyl nethane diisocyanate,

begaoisgridre polybier wittbtw dasided mivisicaldonvipiertios caahpleasily
ggl [ ok?at e MIL de by N ppqn Pol éu.r et hane I ndustry
progyiced, by varyipggherayy ipaiet il GATRBREY ¥ ht e, p- phenyl ene

[oog's' socyanate, m phenyl ene 20 diisocyanate, p-xylylene
I't socyanate and m xylyl ene diisocyanate, aliphatic

di | JunypoBtaetisAUtd cammiised andsdtyanpiearmhponent, a polyol
2,2,4-trinmethyl hexanet hyl ene diisocyanate and
compenérek trightyiodemilariveeigha mealeol, dov-mplacarpreight polyol etc.)
cﬂii oc%/lan tea such as 1, 4-cycl ohexane dii socyanat e,
ang a g c?%FB &yl nethane diisocyanate, isophorone
[00 Bjsocyanate and nor bornane diisocyanate. 25 These may
e  used alone or as a mxture of two or nore thereof.
[ 00&8] thisisblegahate yanaioneeriporenpount] ksowasisi thefiehi of
use not only the above- described diisocyanate .
polyergibangscast bedrsssl mithoutupertignar licpitationet i 1dKalsogyanate

confBh P Bl BBEY AR el U L M UBF AL i a0 2.6
oSO G SRS By g nanc
diispayahateipA-dabhemylusietihiafe diisocganate,[Da68liphenyigmetieane
disorHaHaI Sl BRI M2l B BRGNP for Example
MilfbhSRCNATRhEad S bﬁ?rl\ﬁfp‘f)ro?lbﬁglylﬂﬁ‘gﬂqéﬂe 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.
[0067]

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
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5 conbination with the alicyclic diisocyanate, and in
particul ar, toluene diisocyanate is preferably used in
conbi nation with dicycl ohexyl methane diisocyangtEo8DMTR (SG)
the ot her hand, when a pol yuret hane foam having fine
open cells is produced, 4, 4-diphenyl net hane
di i socyanate or carbodiimde- nodified MD is
Depnrfcarlal|(Bayegdand Q06 E™M¢As4lei Chemical Industry Co., Ltd.).
hi gh- nol ecul ar -wei ght pol yol, a conmpound known in the
[006&1 d of pol yurethane can be used without particul ar

o AR Racl e BLAGH AL S o3 stbape dgam having
nOYIRRYESlS ATBIOMhERE lceformhyiealiistiganaty el Bydferebly used in

gl ycol , polyester polyols 15 represented by
comblydtion Iveite thei glidye]icptiiseyamatpohyd antpardicslan| tpbiene
..exenplified by reaction products of palyester glycols
diisgfyngse lﬁ&rﬁg"féﬁg HEFD A T ma%%sﬁﬁ%leﬁs%ﬁmthm
iRl eY PP HIabRIAhang, R R Ay AL HERCRRR having fine
opén bwils iy predticed copdiphenyieaettarg: dlisodyeatdteidigearbodiimide-
reaction mxture with an 20 organi c di carboxylic acid,
mogafigdt MBbimpeeieoahly wsebt ai ned by ester exchange

OOr §j\cti on of a pol yhydroxyl conpound with aryl
[00g bonat e, and pol yner polyols such as polyether

pol yal (i@ h%@&&ﬁoge%kﬂéﬁ%e‘?glﬁi 'geiﬁﬁ, 8'®nihSRAESESbwn in the field

These may used singly S*a mxture of two or
of palyarétiemeotan [R0OUSEd wibhdat paotoakart lmitedionir EThabggh-

foam having an_open cell structure, a _polymer _ polyol
mowtﬁa@rmiggt polgddnchides 4Pt ckampley palysshorpelyis yepresented

ey B e A AR BT pEEIB AR E A 47 Bty potyos
rep‘é‘%nt aie;éle :p;?l}gf?]@ n%lﬁ‘gtlaﬂ (1)f pr g‘oeieasgffl)g% tob?gc%fgyuﬁls
exemnﬁp};]ﬁed l:llyoreaqm'roe“f pr(ixﬂlllgtsg@f g}ﬁlybgteﬁ*ﬁgbrb?lsm{l@hasiz 2 t he

e pol ymer pol yol  usged. e high- ecul ar -
polstcgsnsalgaﬁqﬁesgy yql\é%mb'@ﬁpaplaﬁtwg? R gﬁkﬂgnscﬁa;m@mte’

ool Rt Sp AR} O5RBARY e B oo wi

a nGltiva@erhty STCRBRN a@RNF et cHrild tIe® FBOuMthg Byadtid enikb@re with an

hi gh- nol ecul ar -wei ght polyol in the specified anmount,
orgawii¢ di¢anexytic axadi polysaskenateopelysils 9gt@imdalny eptar exchange
reaction of a polyhydroxyl compound with aryl carbonate, and polymer
polyols such as polyether polyol in which polymer particles are dispersed.
These may be used singly or as a mixture of two or more thereof.
[0070]

To produce the polyurethane foam having an open cell structure, a
polymer polyol is preferably used, and particularly a polymer polyol in which
polymer particles comprising acrylonitrile and/or a styrene-acrylonitrile
copolymer are dispersed is preferably used. This polymer polyol is
contained in an amount of preferably 20 to 100% by weight, more preferably

30 to 60% by weight in the whole polymer polyol used. The high-molecular-
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5 cell structure. [0071] 1In the case of the open
cell-structured pol yurethane foam anong the
hi gh- nol ecul ar-wei ght pol yol s, a hi gh-nol ecul ar—wgisghtaTr (3G)
pol yol having a hydroxyl value of 20 to 100 ng KOH g
is preferably used. The hydroxyl 10 value is nore
preferably 25 to 60 ng KOH g. Wien the hydroxyl val ue

weikht peffolt(rerudthgthKgdlgmet polyotp ismtontaiactdndars egneant of 60
I'n the pol yurethane is reduced so that durabilit

to §3%hdy weight, medrs prefermblye’ We Bk dshygighty/in t%ﬁét«_iv'? s
t t.h 100 K —.Lhe.d . i nki
by P8 horia Y BETERE b B Lo Pag THEGHTPRE IR eléht polyol
in dﬁ@@%@ﬁ@f ahfolst, it filifis ake dal@PfArokent Re&SiSEGm tdifopen
cl osed ce th

| -structured pol yurethane foam e
celletrberarever age nol ecul ar wei ght of the
hi gh- nol ecul ar-wei ght polyol is preferably, but not
[OOTﬂﬁited to, from500 to 2000, in view of the elastic

properties an he || f ' a

oot th st ot Bt Pl iR bl Rl o Binong the
higRim8]dWTRe reidM e HBGRISDA Qﬁ?h&ho\l\&ilﬂhi--_vlf@ght 1300ving a

can have insufficient elastic properties and can be a

hydrokyt valusosfy2@to 100 pug KOH fig ipgurefareblicusedi t Rhedayrrpxyl
valie i TaeS e @ 1 CORKBH i B EAFRES R atue is
e PR AR KOG B A Eedmhent Bl the pojyurcthane

is ré@hyéd ebhane desibiligf eshiee Yetrdedaiced| ydhilowhemththydroxyl
aver age nol ecul ar wei ght nore than 2000 can be so soft

valuhés greatenghasntO® eng KT & pot idegreg of syesslinitingdhe
ool S B eI R b M W B o bl !

[OO%Frage nol ecul ar wei ght of the high-nol ecul ar-wei ght

pol yol is not 25 F-P08144TR(SG) particularly limted,
but Thsherefsersihihe dlo8ed teelleditdct fireahpblyrireteapeifoamgfthe
the elastic characteristics of the resultin

nupbey-averags solepalan weighfafdhe higékagée%laéc%%ht polyol is
ore o) s SE R0 148 SR, FERPUE B i
propBAIAC LB e GRe of #HE r888ltiNg polyurethane resin. A polyurethane
resin produced with a polyol of a number- average molecular weight less
than 500 can have insufficient elastic properties and can be a brittle polymer.
A polishing pad produced with such a polyurethane resin can be so hard
that it can cause scratches on the wafer surface. Such a polishing pad can
be easily worn away and therefore is not preferred in view of pad life. On
the other hand, a polyurethane resin produced with a polyol of a number-
average molecular weight more than 2000 can be so soft that it may tend to
form a polishing layer with low flattening performance.
[0073]

In the case of the open cell-structured polyurethane foam, a number-

average molecular weight of the high-molecular-weight polyol is not
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5 becoming a brittle polyner. Accordingly, a foam nmade

of this polyurethane is rigid to easily cause scratch

of the polished surface of an object to be polr-$8d.44TR (SG)

On the ot her hand, when the nunber-average nol ecul ar

wei ght is higher than 6000, pol yurethane obtai ned

therefrom becones too soft. Therefore, a foam nade of
partitigaflplirhited hbue is rdferhblybe500fter6000] frodutheiviewpoint of the

10 [0074] Exanples of the |ow nol ecul ar-wei ght polyol
elastiechesactssisticspf thegreswetinginglyyrethane. When the number-

hi ah- v . . _
o B LS A FEAEL S50 R i
the%:f%‘f@i dods _'og l‘l‘lta%@eéﬁfﬁ'cientlel_ﬁsﬂétd‘ﬁﬁ‘ﬁbﬁéristiqs, thus easily

ut anedi ol , 2, 3-but anedi ol , 1, 6- hexanedi ol ,
becbﬁﬁng;]ﬁ ljolritﬂlﬁ wlynadr, Aotorgiiginea doacti netdeanbthis polyurethane
. 3-methyl -1, 5-pentanedj ol ,  diethylepe glycal, .
is rigifldorgasilyegpyasoscratch ofj t@@z@@l}»‘%}%ﬁ;ﬂéﬁ%&%ﬁ@éﬁ objfst to be

frinethyl r ' -he [ : :
polishietac e PP BREP fiaatl MREER ns bl ShAREEE dbjeular weight is
higHE+ €08h BDOG Bdlirhipbthdnobtaheddtileebfron besories®o soft.
2,2,6, 6-tetraki S(hydroxynet hyl ) cycl ohexanol ,
Thetefireandbam meaddlof chisepblyilaithdnan t¢ads te be inferior in durability.
triethanolam ne and the |ike. OQther exanples that can
[00%&] used together with the high-nol ecul ar-wei ght pol yol

al's %ggnqgeéfég%f tﬂeol‘te@;lgql&% - WRAEHY pORY b Ead i used

e_th I'am n€, enedi am ne€,
togé’ﬂkﬁ%&ﬂﬁhf@hﬁgiﬁlﬁiﬂbmﬁ@s-wﬁighhjbbl;zraﬁﬂeisaﬁilbed avaket treclude:
i ke. Polyols to which alkylene oxides such as .
ethiﬁleml gﬁllyreobfdi,aa?mmfl}]mea gliaohe ]l Scpdeprieacaltedl tlo2 tipatarsdiol,
ow nol ecul ar.-wej ght..pol.yqgl, or |Io | ecul ar - wei,ght
Lo et et o 8 St R SRR O bpegor
gh-4n = e - i N I
o 00 P S BB AL 1 st Ao ene
glydulgbriettnflenedlgcolyel, g HbisfRihyelroay sthaxyiberizene,
~al cohol am nes such as _nonoet hanol am ne, .
trlmiﬂwﬁdlﬁrﬂp@ﬂﬂygwmét,ﬂaﬁré’le?iaﬁ@ﬁ%félﬁd{t?éﬁépﬁﬁh%m&nd 30
the Like. These |ow nplecular-wai . .
tetngan ey iRk aty mEothge Heteiat S RhrBRY Mdnnitol, dulcitol,
su&%ge, Me;@téﬁsﬁighyaﬁoﬂma&lﬁ)dﬁcma;@aﬂm, Hiéthemnoligne, N-
t her’eof ! [ 0075] The ratio between the anmounts of the
methydtisthbeoidmineetirifthapolymine and thelike. Other examples that

canlngg l.g'éldefougle?ﬂémi hgchg ﬂigﬁlmgpectllli]gr—e&?éi lcl)'lc p?)%z'g? QS5 Er?clude:
low-molecular-weight polyamine such as ethylenediamine, tolylenediamine,
diphenylmethanediamine, diethylenetriamine and the like. Polyols to which
alkylene oxides such as ethylene oxide and propylene oxide are added to the
low-molecular-weight polyol or low-molecular-weight polyamine described
above may be used together with a high-molecular-weight polyol described
above. Still other examples that can be used together with the high-
molecular-weight polyol also include: alcoholamines such as

monoethanolamine, 2-(2-aminoethylamino)ethanol, monopropanclamine and

the like. These low-molecular-weight polyols, high-molecular-weight
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5 determ ned depending on the desired characteristics

of the polishing |layer to be produced with the

pol yols. [0076] In the case of the open F~P08144TR(SG)

cell -structured pol yurethane foam a |ow

nol ecul ar - wei ght pol yol having a hydroxyl value of 400

to 1830 ng KOH g 10 and/or a | ow nol ecul ar-wei ght
polﬁ@hﬂﬁﬁs Rec, el arednilofe \val araahid0fe tod t6&76r npre thereof.

are preferably used. The hydroxyl value is nore

[Ooﬁﬁéferably 700 to 1250 ny KCng, and the anmi ne val ue

re rabl 400 to 9
hyar i s ResTRet B8 2 ts o5 e Henrpoll ek Weigh potyol
and #h¥ 8ok SmbofsulbPaReighP p’@;gycﬁ%/ the polyel tefdpdtents may be
I mproving formation~of |nterconnected cells tends
detﬁﬁnme@h diepentiing oentHeydesited mécracrerigticsoohidre pohshing layer to
en the hydroxyl value is greater than 1830 ng KOH g
be Bfodlh‘éefbmléet h¢Holgolss greater than 1870 ng KOH g, a
(00 je_r tends to be easily scratched on the surface.
ticularly, diethylene glycol, triethylene glycol or

1, 4 phiteanasd of the opégicenadinactsas pabniretHahe T@am, a low-
produce the pol yuret hane foam havi ng an open cel

mo?ttaulat-:wmght pelydl having echydroxydivghte ob 48] to tlﬁéo mg KOH/g
oW ecul ht, poly dth | cohol
andyeF & AT R UIAr VHREPO PR G, DSt gl S IBE yaB g 400 to
; .
1871& #%gen n?gﬂ:?}r%%%’ %s‘@d 0 TJZP% @38{? Jaﬁ‘ﬁe 3§ thdRe preferably

700 Wl%(ﬁﬁig ROHNBE did RREVahied Oalumlssmefpreﬁemmu A0, to 950
cell films are easily broken to easily form an

mgdéDH /g r Whenethenlyduroh ealaaés leasctian ¢90 mg KOPP/ g or the

RS LT Bk e LI DAL A REY i o
1nté¥c%gllﬁ%%ge&’}éeﬁ§@§ﬁdgfto e At Q fRAtH roH‘fEh’i’é&' @ncﬂfé Hther

IS used In CUI‘IﬂgO apreoymsr

hard ReBEA4HY Sl roxgh aiabue i$ gpeteterithaan] 880ang cK@HIﬂgouzmthe amine
havi ng at | east two active hydrogen grou

valyg asr@re%te@fthtamel%&mg KO/ &W@f@i’ﬁndﬁcf%% eagily scratched

on B¢ sty Wi dall, Bt o ESRRT I BTG @hElpor 20

_ bu{a!?fé(ﬁgpisrlpl@félegtqfrude@ql ude: pol yam nes such as 4,4'-

[0077]

To produce the polyurethane foam having an open cell structure, the
low-molecular-weight polyol, the low-molecular-weight polyamine and the
alcohol amine are contained in the total amount of preferably 2 to 15 wt%,
more preferably 5 to 10 wt%, in the active hydrogen-containing compound.
By using the low-molecular-weight polyol etc. in specified amounts, cell films
are easily broken to easily form an open cell structure and further the
mechanical characteristics of the polyurethane foam are improved.

[0078]
In the case where a polyurethane foam is produced by means of a

prepolymer method, a chain extender is used in curing of a prepolymer. A
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5 met hyl enebi s(o-chl oroani |l i ne) ( MOCA) ,
2, 6-di chl or o- p- phenyl enedi am ne,
4, 4" - met hyl enebi s( 2, 3-di chl oroani line), F-POB144TR(SG)
3, 5-bi s(nmet hyl thio)-2,4- tol uenedi am ne,
3, 5-bi s(net hyl thio)-2, 6-tol uenedi am ne,
3, 5-di et hyl tol uene- 2, 4-di am ne,
chadn extérddryis oh wepenid ComipanirrEhatirigrat ledstrwo active hydrogen
gl ycol -di - p- am nobenzoate, polytetranethyl ene
groups dardiexpmuies obdhe ative Aydragenagiiyp mclude: a hydroxyl group,

a pghia_ryg(? gﬁ?c%)gﬁt. aet l gl phgﬁéyget%u@. group (SH) and the like.
CorfHirERs By g:ﬂgﬁ'&:ﬁ%ﬁ? exferfdedirifiAe: BoBramin®s-such as 4,4

tetral soprop enyl net hane,
metllylezb)e:lslés[b ahidmp.hﬁlmtyds)(mﬁaﬂ;ﬁl,rﬁgﬁedmhlm‘&p phenylenediamine,

s 4§ ibalersbas byl CHlroaniish SorNShHGDHNE] S
ot Ay AT 2B BB il
2 4f&1aﬁhﬁ€}’ best%ﬂea{mﬂﬂueﬁé mexaiayhﬂfeqdrmmzene glycol-di-p-

| ow nol ecll er - wéi ght pol yol conponent; and
aminobemzbate)| mlymmmﬂmmméeahmmmobemaéw #’-diamino-

SR e R P T T RS
dlm%ﬁlé%ﬁﬁﬁhgﬂyhﬁé? AALL2CATRANG0L, 385 ?3' yol conponent

ender can be altered in various ways

tetrﬁ?&ﬂfr@p?ﬁhpheﬁyhﬁ@thaﬁe, Wo-Bh(3- at:h&ncqﬂﬁenﬂe]sjd)aﬁlane 4,4

physi cal properties of polyurethane foam and t

diamifie-3 Bhdmt@e'i &.9- dnnaﬂtyldmlwmel %Mmdﬁﬁec -butyl-4,4’-

di desir l%lllgﬁhl nga%g éf%bﬁfit t| Ci‘?) Hhatl Pme{hane m-

ey RimAfd inde
Wlﬂggp%%ﬁhgéydgg rox?fl%ghbu S +é%m no grﬁgups) in a
phe}?@*lé&@éd@ﬁﬁﬁ@rtﬁm paﬂjﬂlyiieméthamlem towlenolecul pr-afesglab pylyol
in the range of from0.80 to 1.20Q and nore preferat;r
componént; eathe lowmqlmwlar%elgbtp@xaﬂv% FOnMRORRRper [ chain

N

kin&égﬁerﬂore.% F- POB144TR( SG) requi red specific gravity
har dness are not obtained, and polishing property
[0079] deteriorated. [0080] Manufacture of a pol yurethane

foamis_enabl ed by neans of either a
A ratio between an isocyanate component, a polyol component and a

chain extender can be altered in various ways according to molecular
weights thereof, desired physical properties of polyurethane foam and the
like. In order to obtain polyurethane foam with desired polishing
characteristics, a ratio of the number of isocyanate groups in an isocyanate
component relative to a total number of active hydrogen groups (hydroxyl
groups + amino groups) in a polyol component and a chain extender is
preferably in the range of from 0.80 to 1.20 and more preferably in the range
of from 0.99 to 1.15. When the number of isocyanate groups is outside the

aforementioned range, there is a tendency that curing deficiency is caused,
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5 prepolymer method or a one shot nethod, of which
preferable is a prepolyner nethod in which an
i socyanate-term nated prepolynmer is synthesized-fgsqm4TR (SG)
an i socyanate conponent and a pol yol conponent in
advance, with which a chain extender is reacted since
physi cal properties of an obtained pol yurethane resin
requsreekspédifivtgraiily [£1Bhhrdntss thatnoirobtained, and polishing
I socyanate-term nated prepolyner with a nol ecul ar
propsrghis @eterigate@er in the range of from 800 to 5000
00i @ pref erabl e because of excellency in workability
[ §é| physi cal properties. [0082] 15 Exanples of the

f aceiRl4d telre WTROpbRUrBEhARY ESHI0IR drittdled by Mbar®y 6f either a
not limted to, a paper, a cloth, a nonwoven fabric, a

prepelymef inhethandot heorte khot mestthod, o svhichi preféralleds heat
resi stance and flexibility is particul ar|l referred,
prepobigser methedippédchan OCY BUAHE eI T POl AL 4s

r
ialejnc £ , :
syl SeRro A G RE AR Y SR AL S A corpppnenc o
adw2@lcs, Ride wikiehyy chylin akeaiddr ispelagved sinshphysidal properties of
fluororesin such as polyfluoroethylene, nylon,
an obtinedspolgmdettand résin ip@d84]lenk5 The t hi ckness of
Hii face material is preferably, but not limted to,
[00Bddm about 20 to about 200 pmin view of strength,

AR R g e R IR B S bt

weighe Wf tBeGreley ifn theaw ¢fhfeorre800red>80@ és pirefdrable because of
polishing |ayer. [0085 30 When a rough polishing pad

excelepeydo oeerkatnbts anflyplyscal neopaséies. 29

OOE_ 508144TR( SG material is preferably subjected to

[ élease treatment so that the process of separating

e SAEREIE] 8 L AP I bl Pt ar
not limited to, a paper, a cloth, a nonwoven fabric, a resin film and the like,
and a resin film having heat resistance and flexibility is particularly
preferred.

[0083]

Examples of the resin for forming the face material include
polyethylene terephthalate, polyester, polyethylene, polypropylene,
polystyrene, polyimide, polyvinyl alcohol, polyvinyl chloride, fluororesin such
as polyfluoroethylene, nylon, cellulose and the like.

[0084]

The thickness of the face material is preferably, but not limited to,
from about 20 to about 200 pm in view of strength, winding and the like.
The width of the face material is preferably, but not limited to, from about 60
to about 250 cm in view of the required size of the polishing layer.

[0085]
When a rough polishing pad is produced, the surface of the face
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5 Wien a final polishing pad is produced, a base

material nmay be used as the face material. Exanples

of the base material include, but are not |i mp-eds1d47R (SG)
a plastic filmsuch as nylon, polypropylene,

pol yet hyl ene, polyester, and polyvinyl chloride; a

nonwoven fabric such as a nonwoven polyester fabric,

materigineopeferatly suitjbcted tontleaswirsaverendsoyihiat thebpracess of
a 10 resin inpre?nated nonwoven fabric such as

sepaskiingdhiaace imptasimean berrasilyveeripungd aiter g Joig polighing

ol r resin foam such as a pol yurethane foam and a
lay%b}%@'ﬁ‘ﬁcgne foam a rubber resin such as butadiene

[00B8 ber and isoprene rubber; a photosensitive resin
and the like. Anong them a plastic filmsuch as
nyl 6iihenal fipadpylishéng pakyist pryidered, pobges teateriahdnay be used

oo Bolipbecadtl. 1S of G e ye i GRS Bl 2 o
i g6, ket AP By o gRaB LR, BB Bl
polft &gt eatd qaslywgle ehisridé AR dfvoren falifiastich 4 bmenwbven

as pol yet hyl ene”t er epht hal at e and pol ypropylene film
polpestepifebecahlnoravouty eyhyh dabric Atielwowen Resylia sabric; a

20. material f th ingl e-si ded adhesi t .
res{i EPPFaERYIoRBORVERFRIALES SHCH 85 GuPOBBLEL ARG mPGgnated
- he .
norfifbusi? bpfATR, BbfiEin BENReY et flanTBuckCas HOIEAMhane
foali kAd a peB&thyldheofoden; & Gubheeresirosgbhessbtitadieae rubber and

final polishing pad, the base 25 material is i
isopresfeeraipbsr; s phatesensitive nesigeand the like pdmpnethfgnea plastic
f oa The thi ckness qgf the ba terial is .
film, S BB APy o ROINGTORS e OB Ly iy B6 TSR Rs pplyviny]
, : ¢
crigfie T PAHEL 0L, LEAT S & BByl land e
polgetdtyilene foymeriscomsperday esetior A bargletsided widhesofe tdpe may also

polishing 30 F-PO8144TR(SG |ayer. _ The cushl on_d %yer )
be t1sed @guihcefroronaseriakf A hgseanatgralferithy sipgle-sided adhesive

ok e 58 & B SLEAOR by
rol{ERCRE STE ARy o pUL RS Sl The e
matayidloforithy singkr-sided adbesive tape preferably has a thickness of
about 20 to about 200 ym. For example, the adhesive layer may be
composed of a rubber-based adhesive, an acrylic adhesive or the like.
[0087]

In order to impart toughness to the final polishing pad, the base
material is preferably as hard as or harder than the polyurethane foam.
The thickness of the base material is preferably, but not limited to, from 20
to 1000 nm, and more preferably from 50 to 800 ym, in view of strength,
flexibility and on the like.

[0088]

The cushion layer compensates for characteristics of the polishing
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5 uniformty of the whole of an object of polishing.
Planarity is inproved by the characteristics of the
polishing layer, while uniformty is inproved b;y_mdrmMTR (SG)
characteristics of the cushion layer. The cushion
| ayer used in the |amnated polishing pad of the
present invention is softer than the polishing |ayer.

laytp. [ TR8YusHienmayer isstedudred fior satisiyiisg ib@mhlpiaﬂarijty and
not particularly limted, and exanples of su

unffarenan hish AIBEnE oMRolr R MoRFBILIL M. 5 Planarity refers to

S e ORR i oo AR S B Rlving e

unb%ﬁﬁ&'@%gﬁeﬁﬂtéﬁ do;?&i ?a%ﬂ:‘iﬂ BnatRM, YAsd Snifdrnilep rerees to the
fabric 1 npregnate h pol yuret hané, polyner resin

unifoamityuchthewhodt piinet cbiagnet bbpolishihgol Plemiayityrie ifnpneved by
rubber resi.n sych as yt adi ene ru ber, nd | soprene
the glagACtesstCH H’gttg§ ipg ?.‘é%li"ﬁ” {fecs% Ormléyt1§ iroprgyed by the

I I
gty s s ﬁoﬁﬁaﬁgfg s bnshidn Ber il fF ke
lanhith a26digdldming Rdb e p @éséﬂt&rﬁ'@ﬁﬁbﬁmé @ifedr ilfan the polishing
preferably, but not Ilmted to, fromabout 60 to about

laye60 cmin view of the required size of the |aninated
i shing pad. [00911 Wen the hardness of the cushion
[OQ% is outside the 25 aforenentioned range, there is

poI i's &élteE%g?%%I?gr}%t ed%%%?é%%ﬁ% }il Bg#ﬁgﬁ%&fiiﬁﬁted,

andrekaii Les of sulth Apaeial iscltdena tutve@eenthbricgaghi amna
include, but are not limted to, a thernoplastic resin

polygsterazonnworen fabyiar atmden nerwaven fabrigostan ageglignogwoven

"D

d B144TR( S
fa by HRoR R oY e AbERS Eeprekrd 5&%&%&}{59&05&% & Pfyester
|
nofi@b0SRTALAR {EE5tdiriants With pdlfuiethe, PBIAREE Sesin foam such

as polyiakyhane ;anzmﬂaad mleéihydéens doame stibbes rekirasuch as

ol yet hyl ene and ol ropyl ene a thernosettin
bu gne g'{p&beg@ 1sg§qr9¥1€:gq%rna%1 photosenszst?ve resin.

[0090]

The thickness of the cushion layer is generally, but not limited to,
about 0.5 to 1.5 mm, and preferably 0.5 to 1.0 mm. In addition, the width
of the cushion layer is preferably, but not limited to, from about 60 to about
250 cm in view of the required size of the laminated polishing pad.

[0091]

When the hardness of the cushion layer is outside the
aforementioned range, there is a tendency that the uniformity of the
substance to be polished is deteriorated.

[0092]

Examples of a raw material of the spacer used in the second

invention include, but are not limited to, a thermoplastic resin such as a

polyurethane resin, a polyester resin, a polyamide resin, a cellulose-based
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5 pol yurethane resin, an acrylic urethane resin, a
phenol resin, and an epoxy resin; rubber such as
natural rubber, isoprene rubber, butadiene rubbergpog1447R (SG)
chl oroprene rubber, styrene-butadi ene rubber,
recl ai med rubber, polyisobutyl ene rubber,
styrene-i soprene-styrene rubber, and styrene-
reshf adizfglis rysigne polkeaerbonats tésinne hadsgenatechresin (such as
di met hyl pol ysi | oxane and 10Q di pheny] pol ysi | oxane, and

polywaylidhdoridgprglytatraflueroediient ad pobaenylidgneluoride),

polEHRES 4l 16T SR Tt U5 gpat il =
pollBEs FREAL]INhachyLeiIARRiA Mch bS ol SEGIRDIkinLE ed

e Spacer may be any oam material "or a non-foam
polyatettizaie redifpaf])adylicherthhne spangra phavetireésisi éad an epoxy

bt Sk e BB ent S bl B
e S T ey LRI e
pol tRleheCARSIE RfreidhidtigreAs-styedné raBber, and styrene-

ransm ttance include a thernoplastic urethane-based
buteekéne-sytdrer rwpbers ta. silivoeki resbastgh2as dimethylpolysiloxane and

oSBT o A G G0k SRR EBAASec roin or o
g KBS TREGH AR AR PRGBS, B emoplasi

poliiestiRert 49§ (PREN @r-@ﬂ@@dnogmir%palyhhetM@&'éﬁingis preferably
61eggoxy- based resin and the |ike. en the spacer is )

usags edTho specer may fhtarty ehafpam mptesigl of 2 na-iogae spaterial.
.S, preferably made of a 25 non-foammaterial in terns

[Oogé]i nproving the light transmttance. [0094] A shape

of tWﬁeﬁp@ﬁeée;?%ﬁr&WﬁcgérihEﬁi@ & 1'.1¥<|=,dl kb8 a tht tRghsmitting

spacer  pref as a rectangul ar cross séction.

regitig ntHehkglspacersnttarice obthaspatear icpreferatelyt2@ih, ort more, and
spacer preferably has a width of about, 0.5 to 30 gbout

mope preferahlcoA% g& menes thspughput 8 WarglchsER ﬁansaiog 400 to 700

staghility an 2 .F7 POS14ATR(SG), . [ t ‘
o AP RIPS S CC LAt o, X HEORE I (Bt fanggpittance
incAfdd aM¥RrARPIRGES WitethaRBhdded fadtea tRESHODMMtc BRFirdbased
hei ght of about 0.1 to about 0.4 cm in consideration )
resid, 4 libetmiopkastis styfrenkebgedd stsing al thesmortlestiexestpt-based resin,
ingle | -1 b d h .
a t]geqélpg%t@iertg 3%'%{1%-%85 Fxlggi%r, a thermio ét%nugcglqet%%nség’gase%f resin, a
thermosetting acrylic urethane-based resin, a thermosetting phenol-based
resin, a thermosetting epoxy-based resin and the like. When the spacer is
used to form a light transmitting region, the spacer is preferably made of a
non-foam material in terms of improving the light transmittance.
[0094]
A shape of the spacer is not particularly limited, but the spacer
preferably has a rectangular cross section. When the spacer has a

rectangular cross section, the spacer preferably has a width of about 0.5 to

about 2.0 cm in consideration of maintaining morphological stability and
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5 cord-shaped spacer by extrusion or a nethod of

spirally cutting a cylindrically extruded resin bl ock

into cord-shaped spacers. Alternatively, the SpaeEd144TR(SG)

may be a | am nated spacer that is a |lam nate of two or

nore peelable resin sheets. For exanple, the

| am nat ed spacer may be produced by sequentially
keapihgttiengplisttingamgiat Bn@stmﬁmllymnmﬁvadsncpolmhmg as large as

extruded 10 resin sheet. The hardness of the

posfiblice randstlm épé@‘%ppefemhlyms rélu hﬁlgba of gboit {inl 39 %laput 0.4 cm

in (opBPEEh ReMitRiR FLER Bolistile hrkfnclef i

smgt@my%@t?ﬁa r§R%er A8y HeabtRNi@ BH R 8§ raa;@fé@hgéra)fbermlng a
ow. | f e hardness’ is nore than 70 degrees,

corsleshaperéspauay byesrirusioneor armrethau of spiredlyf aetding aa

e BeCeleht ehhS ke ok LB  Algmativer,

the r#a&rzegggtbaé hABRILRLATSBALbe e id iy 186ELEI A0} ¥ 3 Qo Rbre

nore prerer

pecla¥R] R kheves. akbr éﬁ@tﬂpﬂéﬂﬂl@f&rﬁiﬁﬂed%d&rﬁﬁﬁym produced
wavel engt h. Exanples of such a material include:

by seguentetly cetiudingend dsmingting resith aaterials pn an extruded
ol yester resin, a phenol resin, a urea resin, a

resﬁé ﬁﬁ?he resin, an epoxy resin and an acrylic resin:

[oob% rmopl astic resins such as a pol yurethane resin, a
pofyester resin, a 25 polyam de resin, a
cel ITHohardaseslof els¢ Bpasear & pydfecallysbut ot limited to, from 30
ol ycarbonate, a hal ogen contalnlng reS|n (p: V|nyI

dearers, gyl m@termqf@abim remeh@ to BibHegranp mdé@s of Asker D

or|d nd, t I ke ol yrene and a etinic
T Bergnese s sk, BRshy Peteng thellafcBine
per?éﬂnéﬂ@@%hﬁbli as 1L 6 i H'Rﬁ'@rth%@1d7©rdegrees, scratches
I soprene ru light curable resins curable wth
mayrteadlmtbenfor&‘ﬁedfod tighsusizcke afsa warkawiad. et and an

el ectron beam and photosensitive resins. 33
[00R6P08144TR(SG The resins may be used either al one or

n . .

D SR labtB, i TBES A G meri
is HAViMSEE R{tW Bght Rrén SasRabe tBefedfiigBrefdtady 2009k inore

i s enployed, a photo- pol ynmeri zation initiator is
and nedrer prdfgradyl Hfédn mget edra wavetengthesweer all the range of from
400 to 700 nm in wavelength. Examples of such a material 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, polytetraflucroethylene,
polyvinylidene fluoride and the like), a polystyrene and an olefinic resin
(polyethylene, polypropylene and the like) ; and rubbers such as a butadiene

rubber and an isoprene rubber; light curable resins curable with irradiation

of light such as ultraviolet and an electron beam; and photosensitive resins.
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5 thernoset resins are preferably used, and

particularly a thernoset polyurethane resinis

preferably used. [0097] In the fourth inventi OrE~-F8144TR (SG)

conveyor belt and a rel ease sheet are used for

conti nuous production of a groove-carrying |ong

polishing |layer. The 10 conveyor belt and the rel ease
Thehedhs enah Heagsed etthes sddnstoruat cormbamatios of uwcaaenard kinds.

has a function to transcribe the recessed structur?
Notgrfhatiehthersneseicresin is peelssprbbhevErd ay ercaBraraiive low

roove is forned aon the surf 0ol [.shi
tenfligf@Hrd. odoe Sovs ko SR BaBle b e SRR 4 Ryoto-
poly R rZameey Ritinedd id ﬁféfé?&?@lyté%thﬁfea Rfethéfli tRGTNY these,

ur et hane, polyvinyl chloride, Tluororésin, rubber,
thenmeioakt residstdre prdferatly useelyaofd pbrasularly edhermoset

and flexibility, %I[et ne i preferably used. In view
polparethagieresin ¢S preicraPyaséti ity, fluororesin is al so
[Oongferably used. 20 [0099] Exanples of the materi al

formng the rel ease sheet include, but are not

| mirh ehetfBura® inediideng doprepbi baltoded aprilysss gheet are used
pol yet hyl ene,  pol ypropyl ene, pol ystyrene, polyvinyl
for chhtinugels prasduchiesiof a grpove;careying pahshirigelayeke. The

conyy B B S M D DL BB LSRR L o it
s A AP P Tbmnpnione pdepsamiensio

surfady ectiadpblishilehsertsoctiatenigro®ar is forhaed pnvihensurface of the
ol yethyl ene terephthalate is used, rel ease treatnent

polishiggdayer.be perforned. Rel ease 30 treatnent
Ooéggi litates the process of separating the resulting
[ ove-carrying 34 F-P08144TR(SG |ong polishing

o B e AceatES ity LSS Bt bt
are Tt lhditedcid, ardeyhine] pelyvitag d¢hdogides fivtoroaesifiprubben, metal
and the like. In view of abrasion resistance and flexibility, urethane is
preferably used. In view of flexibility and releasability, fluororesin is also
preferably used.

[0099]

Examples of the material for forming the release sheet include, but
are not limited to, polyethylene terephthalate, polyester, polyethylene,
polypropylene, polystyrene, polyvinyl chloride, fluororesin, nylon, cellulose
and the like. In view of strength, flexibility and releasability, polyethylene
terephthalate or polypropylene is preferably used.

[0100]

The surface of the conveyor belt and the release sheet has preferably

been subjected to release treatment. Particularly when polyethylene

terephthalate is used, release treatment is should be performed. Release

treatment facilitates the process of separating the resulting groove-carrying
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5 the surface of the polishing layer, a structure that
allows retention and repl acenent of slurry. Exanples

of the shape include rectangle, polygon, trianglp@gl44TR(SG)
circle, concentric circle, spiral, eccentric circle,

radi al shape, and any conbination thereof. Wile the
recessed structure generally has regularity, the

1ongiﬁcgﬁhmfg¢éﬁr_depth, and the like of the recessed
Structure 10 may each be changed by a certain region

[Olgh]prdgr to retain and replace the slurry in a

esired manner. [0102] .The th for .manuf act ur i

(la aEeéF&)SS |Sr'é+ﬁ HﬁL gggngggqﬂ gﬂﬁ §ur{aocet %I{ﬁ}q #éfe\?e%fo% belt

and € ?él’eagg 'sﬁﬁg‘?%hbp%%rﬁ‘éhpéd‘l firfited, h§ 16ng @REFRENCform, on
dragram show ng a“process ¥or manuf acturing a | ong

thepnlrfadd opthaypelishingldyerga dtanctateethathdbiwace@ntioryand

to the invention. [0103] A cell-dispersed urethane
replasnepasnt PoslBTYmyES8AMpISE 0 rtbsaﬁfapeowcjugﬁééﬁ'éﬁﬂ g4 polygon,

. foam ng .met hod (i ncluding a ' £ rathj

tria g, e lo Rt BT 1oy S Tl e By o 2688kl shaps, and
anyScitnbifftioRahktEds, il ithel@es§d sXRIDIE gehbally has

cel |l -di spersed urethane conposition may be prepared by
regtbgityyehb gitate seidthe delpeh pand[ thtodke of Yhdrecdsdaesk structure

conponent_ wherein a silicon-based syrfactant. i s adde
may®zach b chapggd bt a-cestainfsenn bﬁl@ﬁaﬁyﬁ%re B&J&@&eB ce the

an i socyanat-e onent wi th a high-nol ecul ar-wei ght
slugyl %‘Tl (%eﬁlﬁeﬁlenﬁa?%;&i's mechanically stirred in the
[o1@2psence of an unreactive gas, to disperse the

unreactive gas as fine cells thereby fornmng a cell .
di sfresmenhodHen mamefassuoing e dlaminated) pelishing pgd according

to t%g,ﬁq\%g|1g%gﬂqgggg§%%tcgjﬁldpnlg¢]§9%[ngoﬁgl%g§ e QcB8matic diagram

T L s e

larih 8RRl shaetCetdordiingadsbe iuvehtiane conposition. If
necessary, a catalyst and a filler such as carbon

[016Bhck may be added to the second conponent. [0105]
A cell-dispersed urethane composition 8 may only be prepared by a

mechanical foaming method (including a mechanical frothing method), and
the other features of the composition 8 are not particularly limited. For
example, the cell-dispersed urethane composition may be prepared by the
method described below.

[0104]

(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
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5 (2) Asilicon-based surfactant is added to the first
conponent contai ning an i socyanate conponent (or an

i socyanate-term nated prepolyner) and/or the see@el44TR (SG)
conponent containing active hydrogen- containing

conmpounds, and the conponent(s) to which the

silicon-based surfactant is added is nechanically

mixdd it the ddiediypessivtetoprapanena eatitdispersktdyassthiame
di sperse the unreactive gas as fing cells ther e%
cornpesitiog. a IE aepeswyp@r@at@ﬂwstm a ifer pashas egybon black may

dt d th, th [
be 6&55&9%& Stse %%Pgogleg 1 Im )(;Fsp\(/emr sed ur e?hgﬁe

[Olgggposi tion. [0106] (3) A silicon-based surfactant is

ed to at least either of the first 15 conponent
cont(2) Ai sitjcan-besecly surfhetaroniscmddtd (othedinst coyaprnant
term nated prepoly second conponent .,

th
corﬁam&rﬁmgswmée %‘g‘é@h’l @6@%#%?%’ gresststmiRateshq

ore G0 B AR AR LS TEIELERL o

corfth &8 S@nhmunu@r aael ihecadpoderit{d)eo Gﬁﬂﬂcih thes@ioon-based
preparing a cell dispersed urethane 20 conposition.

surfadtarit is Hdckxirust meehamaaibr strteddirs pee pe@stm@t plagia unreactive
conpQsition_ 8 may be are cal f.rothin
gasydD KAPerethesdRERLE € %@ﬁ%{gg %é?ﬁﬁ %é’ foripge oot

dlsﬁ‘?lﬁ! Shnhea%hg tHg I‘gﬁ{gi %nr ggg(tﬁ-llé\llglt gas 1s té )rzélgd qngéd with,

thetdwdr &iSi}erﬁiﬁﬁh tdpreparicld eellsdispereed umthmmt ¢arhipogitivi.h
a mxer such as an Oaks mixer thereby dispersing the

[0106j eactive gas in a fine-cell state |n the starting
m xt

B S T SR CAR TR 1A er o th st
corR bﬁéﬁ?&@ﬂfbﬁpﬁx@% 8{@&6(: &n&ﬁ?b& efﬁt(sﬂ awlsbegahaté ng

e anount o eactive gas m xed therein. If

termgaassbpyepdighieryvobehd sevapdoempdadnt condsining active
F- PO8144TR(SG) the urethane conpositiaon. However, the
hyd,r@gﬁ@r@ordqamm pRIPONIsEa @nd the drshapdSaceng: ePPpIeRts are

meSEARGel) B i ar SRR 1 B e
unfeARRR! ddLfs firfe ddlR ﬂ%%%?tp&%tariﬂ%af&ﬂﬂ SWpeessts uretthme

added i's nore than 5% by Wei g e uret hane
composition.

[0107]

Alternatively, the cell dispersed urethane composition 8 may be
prepared by a mechanical frothing method. The mechanical frothing
method is a method wherein starting components are introduced into a
mixing head 9, 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 starting mixture. The
mechanical frothing method is a preferable method because a density of the
polyurethane foam can be easily adjusted by regulating the amount of an

unreactive gas mixed therein. If necessary, hollow beads may be added to
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5 conposition containing the holl ow beads nmay have

hi gh viscosity so that the pol yurethane foam my tend

to have poor formability. [0108] The unreacti veg-@ga$144TR{SG)
used for formng fine bubbles is preferably not

conbustible, and is specifically nitrogen, oxygen, a

carbon dioxide gas, a 10 rare gas such as helium and

theai®hanarbnipdsitietn. gdfowbessthe antehbef dhe hcd}dve?daeads to be
renove water is nost preferable in respect

addeoh Bopralaraa e GweRhieT [coes Speh SRue GRelsTaRD 3% by weight

o 133Rog et SBrtrBorgyuts PL g YR BRRE cabifiiBn” oMyt gontent of
theHbllow HREHsS tg?/gaaeaqs%ef@ thénrs%ftgf a*ékghtadﬁedute@hane

the raw materi conponent. Exanpl es “of preferred
conepogitiondsorafaisinghttze hbllbwobeads mac have highlviseostty so that the
190, SH 192 and L-5340 (manuf actPred by, Dow Cor ni ng
polyraretians. foam 3y teng dohaye PR formea nt of
[Olggfltl on of the silicone surfactant in the
yurethane foamis preferably fromO0.05%to 5% by

vei gipfe. uhf‘eédtﬁreaﬁ@élﬁbea(hf Sotrftfifg fikab@bBle%ibpretirably not
the foamwith fine cells can tend to be difficult to

comleustible, mett] id §pedifcaly mmitrogenpoxkpgtinan Cm?bbgl d/L@Kljiﬁ gas, a
a hi gh- ardne pol yur et hane .f oam can t end

rargiaas Bifh 26 PAURUBGIA ABION Ficr BUEGRERSERese abiAnG g 2ir
dri@@?@ﬁ-?ﬁl%%g gﬁ&te?‘% ?Q#gf?f&@%bleQH %%?eﬁ?%&" cot.Pi gment,

c agent an ny ot her additive
[0109?/ be added. 25 [0110] Knovvn
yur et hane-reacti on- prom)tl ng catal ysts may al so_be
usedn prepehingthecell-aliypense un@themschnpqrﬁ@lqryrpesgw@ne

surlpiRBRERAE & § SHROLEEE Sl AT PO Rifetgr g bas no
act% n‘pﬁi %Ehgé}ocﬂf H‘ f‘e{blg' cfgtf tHE hiARfiterial component.

ace mat er | 30 (base material)
Exampld”ieoitpﬁéfeﬂr&d @cmﬁpou&HsFefPﬁsdkﬂﬁTﬁhSGhe s{tﬁfddt]anAsnalude SH-
stirring device for dispersing an_unreacti veélgas i

196, 13- kS |andsLa$%40 fmarpiackired by Dy deqradag dorag Lo, TLtd),

andt P " BRSNS L0y BR SPELELR in e
poljtéthaieS¥am is preferably from 0.05% to 5% by weight. If the amount
is less than 0.05% by weight, the foam with fine cells can tend to be difficult
to be obtained. If the amount is more than 5% by weight, a high-hardness
polyurethane foam can tend to be difficult to be obtained. If necessary, a
stabilizing agent such as an antioxidant, a lubricant, a pigment, a filler, an
antistatic agent and any other additive may be added.

[0110]

Known polyurethane-reaction-promoting catalysts may also be used,
such as tertiary amine catalysts. The type and the amount of addition of
the catalyst may be appropriately chosen depending on the flow time after
the ejection of the cell-dispersed urethane composition onto the face material

(base material) or the cushion layer.
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5 planetary m xer, a nechanical froth foam ng nmachi ne
etc. The shape of a stirring blade of the stirring
device is not particularly limted, and a whi ppBfPO8144TR (SG)
type stirring blade is preferably used to formfine
cells. For obtaining the intended pol yurethane foam
the nunber of revolutions of the stirring blade is
[Olarigf erably from 500 to 2000 rpm nore preferably from
800 to 1500 rpm 10 The stirring time is suitably
r eguAsiectigine davics fon diskersing Racunaerctive gas [ phne-cell

| f bl.e .node,. di ff [ i L. V-V
ol Ao T L A DR SR i
an% (r)s%;e%ﬁ?c Rtmin®Es SldiHE Y hbhodarisdr, andidsBsrers AG0A-screw

onents t0 mx them respectively. Stirring in the
plametangniken d fmeuhamiosl fretls foaming rhachimer efiong Thed slsape of a

st Bl oF AR aOrE AR Bk st ety EafiEd, Rpf whipper-
PoTe . H -

typtififog Bladf S BRARHIS RATH Kok MSbels RIAGBLgining the

int@h&BAHoluretBahle Mhaspaths Aandsst dfrdvbbutipans rf the epireing blade

m xing the respective conponents, and stirri ng
is prefetiahily fiors mO0 & 200Cerpinythore preferably fspmt 80 to 1500 rpm.

ThegHaTeR Y B SR FE R PR en THEdPiageb ensity

[Oltlléj cushion layer 10a fed fromthe roll is

transferred on a conveyor 11, and the cell-di spersed
ur etlimed @refe@abhs iriddy) Bifeferttostitrivig devicedi mehasagbfbr preparing
fromthe discharge nozzle of a 25 m xing head 9 onto

a celalispersiomtinrthgl foamingeprogers @nd frestinag thedirst and the

transferring, speed. of, the face material. or cushi on.._.
SeQUFLOgRNBRLE RS o o F bR geo b ipgan thethixing step
i i e .
mafShos o SRR BHhE ATDASIA SprinEicis popgentiating
larg@yelis 18 prafepabbeorad in[th Mjxinglstépot BercH acgirring device is

material or a cushion layer 10b is then | am nat %d on .,
preferablga plavsgamamrxes) The serme sHerisgderies sany be used in the

conposi ti 8. The cell-di sed e . . ..
foagihosier b mel ity PR JieBREsRRCe Ho R Cixine step of mixing
theCAdeRkive CdrRpbRe i, faid stibAngtdiriditions! duidH BE d Ax@lution rate
13 1's formed, which'is made of a pol yurethane foam
of thur serang dadeean pretarabbnreghlated) acherdinigctioneecessarpe
uniformmmay be a roll
[0113]

A face material (base material) or the cushion layer 10a fed from the
roll is transferred on a conveyor 11, and the cell-dispersed urethane
composition 8 is continuously discharged from the discharge nozzle of a
mixing head 9 onto the face material or the cushion layer 10a. The
transferring speed of the face material or cushion layer 10a or the amount of
discharge of the cell-dispersed urethane composition 8 may be properly
controlled, taking the thickness of the polishing layer 13 into account.
[0114]

Another face material or a cushion layer 10b is then laminated on the
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5 12 such as a nip roll or a coater roll. For exanple,

the cell-di spersed urethane conposition 8 may be

cured by being passed through a heating oven ER@D8144TR (SG)
shown) provided on the conveyor after controlling its
thickness to be uniform The heating tenperature nmay

be from about 40 to about 100C, and the heating tine

cellr@ispeesead ot tin o cahmpdsition 18. nUlles celltdispersesl ufethane
all owi ng the cell-dispersed urethane conposition t

compogitionndiis chredowhiledits thicknessrig aomsrolichte hg wriform, so

ost-curing it are effective in i nprovi
thabR o Efingiayer 30 TorRied, il oot kefrsthape foam.
ForTc%?argglé SHEREs 8y Bbn&d1fiRs HRE thic kiR ©be RATiBIMmeImaP be a roll
t he cé into two 15 pieces so that two | ong
12 lpubhsm;’lg mipa*éoﬁr? é?:oemnhrcdhanTm((abéamme,pﬁid s¢1i1-|@spersed
ayer " and the face materja ase terj 1 .
urctlopng cOTPeRIFORNB EUSY Pe Faedeay being DesRee ;ﬂm@?i)é%la g}}ggtmg
t Lo [ an . e . of - .
ovel et B A APAGS SIS pdeSRRhSEaRe i i trjgess o
be BhffofidIUI TN BRHSINY tenepsRAurEehap banfebt abbeat Mt twdbofit 100°C,

cutting the polishing 1ayer 13 into two 20 pieces nay
and tic¢ hetatimgnetreothayf be about thebpult iéhimigutes.er The stéps of

Al e SIS RrSE R AR Ao PAT LRBELD 14T Yk ielarg not
nok 458 R P of BRI B e o
phygkﬁggTi erfieffhBatmdyasetdiricofoamave reduced hardness.

25 | ] When a rough polishing pad is prepared, the
[01pbBl yur et hane foam preferably has an average cell

di t f, 30 to 8 f bl 0, ..t :

1 e belienic Sar At 5l hE drfaligh gt face into two
. i i . . | | ; .
pief] L9 TR0 SUTBAERIHHARF b eIt lmpbecdlcfapytaning
layéend' hndhbel fave MAtdTid0badsd TRAGESjal) 10B1F] 1 Obaressifiwganeously

pol i shing pad is prepared,_ the polyurethane foam
formpedi edals sirpdar apaaner, 4y kag laanm?etﬁérsqtﬁe%éﬁa gaafpgomposed

of %B@péﬁﬁﬂ t%ry%? el%ba{%i grge 8‘F?’hghiijo’% i‘%%r'to Vel ;%gﬂlgd;c?é}é gﬁhﬁﬁﬂéﬁeously
formed. For example, the method of cutting the polishing layer 13 into two
pieces may include a method of cutting the polishing layer 13 with a cutting
blade 14, while transporting the laminate made of the face material 10a, the
polishing layer 13 and the face material 10b on the conveyor 11. The
cutting may be performed after the polishing layer 13 is preheated so as to
have reduced hardness. |

[0116]

When a rough polishing pad is prepared, the polyurethane foam
preferably has an average cell diameter of 30 to 80 um, more preferably 30
to 60 yum. If the cell diameter is without the range, the polishing speed can
tend to be low, or the planarity (flatness) of the polished substance (wafer)

can tend to be low.
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5 the polishing rate or durability may tend to be | ow
The pol yuret hane foam having an open cell structure
can possess an appropriate level of water reteMpEdN44TR(SG)
capability. [0118] For exanple, the resulting |ong
polishing |ayer or the long | am nated 10 sheet 15 is
primarily cut into pieces each slightly larger than

[01qhq desired form (such as a circle, a square, or a
rectangl e) by neans of a cutting machine, Wenp a

r ?quhml & émial pokiding NadothpEaRateHe tBe Pobguathanedpam
ost-curin ) . th |.al
orefreafifiash Dareseehatnf et B 38 0500 Fbn 3 uldftanly of
. | ishi ‘ .
551 104 FE A Sy B .80 Ym0 et rane
thespplishingdratSoredatalyility nmae terd eo freckownat Bné golypifetbage foam

fromthe polishing layer in thermal shrinkage St.-
having agy opsnpradl sHAEIYTS,) éﬁﬁd?Q?éﬁsﬁﬁfé?PPﬁ%P?l%%élfH\%f B{T yegter
| S,.separated, froma viewpoint of preventing
ret%?%ﬁ%ﬂaﬁﬁg? the polishing |ayer. On the other
[Olh@}d' ~when a final polishing pad is produced, the base
material is not 20 separated but integrated with the
pol i Bivi expihplerthteardsumlting lpogipdlishgnghaper or the dong laminated

post -curing, .the polishjng | vee L | i shi heet .
shget 1% ﬁrltrﬁ%ni}bgpf élﬁl}%@lch§ &%%Egﬂgkﬂiy e %Eh?a.gﬁ%&egesued

| rat.ed .t her ew r a1 i shi
forfl ot cH E¥EEREEISL AT Fln E an el E b A e
magh®hé.Cl WHen haompth pylishiegcpadiigdrodsed] tesabsogyuehe steps of

fromabout 50 to about 25 200 cm and preferably from
posiecudngpeeparatiihg the faeg m@teir@lfacndmaﬂoﬁlq like asgtagraigd out to
Its side jmy be fromabout 5Q ta.about .200 c nd .
b33 FopalP g Ger 88 & BIRHAeth PG FetianbPe L hring may be
1R, fal ' : 0 :
perFES JRNGHES: S 80 o Sl e ardd OOt e
the fete thengtifl diferbdramotiie polishimgalayer i thememltsherinkage, post-

wi dt h. The polishing |ayer, 30 the polishing sheet i ?
cumingds r.trn&rpghr periegmes) aften the dfaee materidie Sepprated, from a

. 40 F-POB144TR(SG . ikntegrate her gwiid: e
vieRRRRLP Ll SR ETR A5 Sretion O herp Al Betauti'c Oprihe other
hadli SR Hn & HH1PbIRHRASI P iPPrédidcd BORRShatd HedterRl @8 not

atﬂe pol 1 shi ng%surfage and Pﬁe Ici:ke, so that a e
sepenlaitsding insegrated withithatpalisiihgdhyenytpéarm s polishing sheet.

obt ai ned.
After post-curing, the polishing layer, the polishing sheet in which the

polishing layer and the base material are integrated therewith or the
laminated polishing sheet is secondarily cut into the desired shape. When a
circle is formed by the cutting, its diameter may be from about 50 to about
200 cm, and preferably from 50 to 100 cm. When a square is formed by the
cutting, its side may be from about 50 to about 200 c¢cm, and preferably from
50 to 150 cm. When a rectangle is formed by the cutting, its width may be
from about 50 to about 200 cm, and preferably from 50 to 100 cm, and its
length may be about 1.1 to about 2 times the width. The polishing layer,

the polishing sheet in which the polishing layer and the base material are
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5 [0119] Wen a rough polishing pad is prepared, the

t hi ckness of the polishing |ayer 13" is generally,

but not limted to, fromabout 0.8 to 4 mm F-P08144TR (SG)
preferably from1l.2 to 2.5 mm [0120] 10 Wen a fina
pol i shing pad is prepared, the thickness of the

polishing layer 13" is generally, but not limted to,

intégeifedhbeteWith drothe mminutetepelidlyingfshmatds Ghen sutjected to
mm [0121] Wen a rough polishing pad is prepared, the
thepsfiepsof, fegminger PIgecHan-and-iepess FHRIGEURE 951 pelishing

sugnd g 18 fodoq BT 8 molshibedind 4E2 LAFoFd nolfspipe ped is
obtt%}?ﬂéé&.hi ng | ayer decreases, so that the planarity of

pol i shed substance tends to decrease. \Wen the
[019d@¢cific gravity is larger than 1.0, the fine cell

nunber on the surface of the polishing | r
decrWhsasa r@@%hrﬁﬁll&mégmﬂcr %Pﬁ@?@&ge tHe thickness of the
decrease 20.despi c '
polf g RTE PR B Grals S b PR [ o 2P0t 086 4 mm,
pre@éz%)ﬂl%)frd}ﬁ 1 beto M hihi ng layer 13' is preferably 0.2
to 0.5. Wien the specific gravity is less than 0.2,

[01260¢ durability of polishing |ayer tends to be

?ﬁ;ﬁ&i@%g,aé El%@l it %gﬁ }Phateﬂief?gs&g%%dg i g :ﬁ-ﬁ{céﬁ’:l}seg rO%H’Eth%rpolishing
ly t 4 A .
layéﬂh g? t ?sc g%%él%l\qﬁ{ tq%1 tsﬁ%géféﬁtéap g?’(r:rfgéléfﬁ?ﬂgg? gblr&rrgté i%%uiné ﬁagferably

frofPOI®td NCH eaged and durability tends to be _
deteriorated. [0123] 30 Wen a rough polishing pad is

[Olpdépared, the polishing layer 13' has 41

o AT BSSHE  PRE ARG R ever 13 has
preESES ST PR DRGNS Lo e i
grafigrisdess thuhi0.s, the murfecehstrangtls of she polishithgdaps decreases,
S0 91;%555 'platrt]aeritl;fnci)if ’?}{em.pf)f/isﬁ;dtsrl]lebseglll:g r’gggdg liJ:g %dteac?ggse. When the
specific gravity is larger than 1.0, the fine cell number on the surface of the
polishing layer decreases, so that the polishing rate tends to decrease
despite excellent planarity.
[0122]

When a final polishing pad is prepared, the specific gravity of the
polishing layer 13’ is preferably 0.2 to 0.5. When the specific gravity is less
than 0.2, the durability of polishing layer tends to be deteriorated. When
the specific gravity is greater than 0.5, the crosslink density of the material
should be lowered to attain a certain modulus of elasticity. In this case,
permanent deformation tends to be increased and durability tends to be
deteriorated.

[0123]
When a rough polishing pad is prepared, the polishing layer 13’ has
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5 decrease despite excellent planarity. [0124] Wen a

final polishing pad is prepared, the polishing | ayer

13" has preferably a hardness neasured by ASKER K)8144TR(SG)

har dness neter, ranging from 10 to 80 degrees, nore

preferably 20 to 60 degrees. \Wen the ASKER C 10

hardness is | ess than 10 degrees, the durability of
prefeeatipld hhtdgedsapmasinedrgdASKER dhthartiaeps aneter | yanding from

an object of polishing after_polishing tends to

45 g@t@i fegraesd. ;Wiréﬂ Tﬁ&ﬁgm&hﬂ@n‘éﬁ%ﬁ lessithan %‘g%egrees, the
, d i .
PlaEF TSR e SUBP B o558, WA Ghef ARS8 Hens i

morBehhii g tresed, thRauRPbHARY YT thRygslidied babetaiqs alds to
100 mor Iless. 'Wen the range of the thickness is
dedregberesbie e@@llant lpdagarityundul ati on is caused to
enerate portions different in a contacting state with
[01 ]obj ect of polishing, thus adversely influencing

pol isghi racterl:-sti : e ; )

Phi cRbistch 372 RO SHAE rRLis Dbty thOpolSaRe Pygr £3° has
prefératl isSRhfih sty fleastird 455 RS KER @ Aklriine$s afeten) tdriding from

stage of polishing by a resser having abrasive

10 ¢o &ndegifeedj anmedpadpdily &0 to 60udegreeRer 8dnen the ASKRER C

| i shi | ayer qutside of the range described, above .
haddnse igdeas FhRger) JRRERS the e tin ehite POfEhmE Tayer is

f4cl b on. :
redBigE BRI I RRTS! O oliRECS Rl iallE RRfshitly tonds to
be dBiericieitede WHén nhe e dnestds groftdrithdrd0 degresd)i oy the

| ayer or the long |amnate sheet wiith a _buffin

othendianb. that swrfage iof @ pateriabpolinbed dngaspyiscsatahpd.

Olbﬁier or the long | am nate sheet is cut into pieces,
[ range of the thickness of the polishing |ayer can

Thégg?#lg‘?% Iebehiéyﬁéé%f tﬂﬁ@a&l}gﬁihgqﬁ&ér 3% ps Yreferhbly 100 pm or

n a stepw se nmanner with”abrasive material s
lessli f fWhent thé2 r&ngO84f4TR( Rckriasspas t highersithen [10027im, large
In addition, after the polishing I_a}yer 13 forned is )
undulating i Falsed toigeneratbe PPRUNE L preatied: argeptagtingtate with

an %fbjéc eoi‘ %%s%%llig,s Et'ugg Acf%%rselgrr iﬁ@&ex’l&ﬂ% polishing characteristics.
To solve the range of the thickness of the polishing layer, the surface of the
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.

[0126]

The method for reducing range of the thickness of the polishing layer
may include buffing the surface of the long polishing layer or the long
laminate sheet with a buffing machine. Alternatively, after the long
polishing layer or the long laminate sheet is cut into pieces, the range of the
thickness of the polishing layer can be reduced by buffing. The buffing is

preferably performed in a stepwise manner with abrasive materials different
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5 |l am nated sheet may be sliced again such that
variations in the thickness nay be reduced. [0128]
The nmethod for manufacturing a (lam nated) pol iFstHOBI 44TR (SG)
pad according to the second invention is described
below. Figs. 3 to 6 are schematic 10 di agrans show ng
exanpl es of the process for manufacturing the
in ffdraidle@atzd) polishing pad according to the second
i nvention. [0129] The cell-dispersed urethane
[0t3¥hbosition 8 is prepared by a sinmilar nethod as

descri bed. .above. 0130Q]._A fa ia .

cushharsny fierils pelmnae PR 1S EFIE i vufparplic] to the
facé ANEWRG pldces tRBAGRTade of EhPIGHYg %ﬁshm%p@@rr& fHeOR

roll or the like so as to be placed on both ends

larmpnate] shdébmeagnbe spiced agaieduamthatsvarsatiohstihghef thdekness
material or the cushion layer 16. An inner spacer 17
ma; i ded 20 substantially at the center of the
[Olésge material or the cushion l[ayer 16 as shown in
. 4, or two or nore of the inner spacers nay be
pr ovi#eghedhod FH L e4h QR LR ¥ aSmirldted) polishing pad according
pol i shing performance, a too | arge nunber of spacers
to the secendoinvendtioer isedesdrdbed belawe Higs Dto Hrre schematic

. polishing region |jnvolved in poljishin an be .
dia G SN GRHATIPIE Ol E BT e CReHor dnBRuTE g e (aminated)
fac ' ' | 4@ with a wdth of
polls B e PR R e oG e g o % e e i e
[01gppcers 17 are preferably provided. A plurality of

i nner spacers 17 are preferably provided at regular |
i nt dheatell-dispaysed nustbant mesnpepisiosr 8 is nrgpaprd by a similar

royi ded as.,sho in Fig. 4, or inner spacers 17 are
me&iﬂde?ﬁi‘fetsgﬁ’ﬁea e\thxr?l?)‘(ﬁ'ded as shown in Fig.6. If spacers
[013(3] are intermttently 30 provided, an area of the

pol i shing region involved in polishing can be nuch 43

F- POSfbéTiRaSEHial bangauship@llayEr Thefedefrbaaspdl isettansferred on

uret hane conposition 8 is then _continuously ) :
a cenwioargbd Asmacerd Gisspravided fuziacding othiarely ondhg like so

as t% 4 tp aée%ogl%:oeth ends parts and/or on a prescribed inner sites of the

face material or the cushion layer 16. An inner spacer 17 may be provided
substantially at the center of the face material or the cushion layer 16 as
shown in Fig. 4, or two or more of the inner spacers may be provided at
prescribed intervals. In view of polishing performance, a too large number
of spacers 17 are not preferred, because the area of the polishing region
involved in polishing can be relatively small. For example, therefore, when a
face material or a cushion layer 16 with a width of about 60 to about 100 cm
is used, one to three inner spacers 17 are preferably provided. A plurality of
inner spacers 17 are preferably provided at regular intervals. A continuous
inner spacer 17 may be provided as shown in Fig. 4, or inner spacers 17 are
intermittently provided as shown in Fig.6. If spacers 17 are intermittently

provided, an area of the polishing region involved in polishing can be much
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5 material or the cushion |ayer 16 where the spacer 17

is not provided. The transferring speed of the face

material or the cushion layer 16 or the anount p-@i08144TR(SG)

di scharge of the cell-di spersed urethane conposition 8

may be properly controlled, taking the thickness of

the polishing layer into account. [0132] 10 A face
larg@terial 18 is then |am nated on the discharged

cell-di spersed urethane conposition 8, and the
[018é&] | - di spersed urethane conposition 8 is cured, while

its,thic ss is gontrolled to be. uni 0.t

ol 114 ST arsrrefitre Brng SSRpEr LR a thsihrtttiuusty
dis&?%;?gneﬂeﬁon?ﬂ% A%schdrgsUrdazl@of ANAixiAQ! hedd BhRYEHe Rice

a g am nated sheét 1s obtained. For exanple, neans
maferidlosr dontushidmipyelnel 6 wileeadhe spadee 1ihis optprayided. The

aroll 12 such as a nip roll_, or a-co%é(gtréllroll

tragpleroRgmnegd. offdie Besnprcrighar Eaf cug 2 16 drhgamount

onposi tion ' .
ot GRERRR Tl eSS, s REbEC AAROSTIG U0 18 property
confd1id, GaRin@khé MHidKrfedshofethirepslisiginkelayet intamccdingt.
heating tenperature nmay be from about 40 to about
[01?{8DC_, and th_erh20 heating tinme nmay be about 5 to about
m put es. e f all.ow th |1 -di .
ur cPiRRE BigS) LPoR then At on Te dReliaBa eifispersed
. o : : - _
M B p A G RASIC LR La R A EL Bt on o
curt@a®hileOits Fhicidfeskhie dasiblied do Ingnifotirs Wonghdtay eolishing
the long | am nated sheet is subjected to the steps of
layautredegof poolyerathage ermmingbtaiped; ead an aaegult eclong
pol S8 bS] 5 Botfbr ok bt cans
for B htr%}‘l‘l'iﬂg tﬂéﬂih?cfkr?eésafa ?éﬁﬁrﬂf A, M K361 14 Qh2Al a%sﬁg nip roll

e average ce slze o e pol yuret hane foam and

‘or 4 bbaterasil, or4ddbeii8il4dER( G exsprpld, ithegredivdispeasedd urethane

hardness of the polishing |ayer, and variatiops in tfge
compesikinasmayaye pered My beingpasasskthroigh adiraig aven (not

sho%%ﬂ)?}g%ﬂvﬁ gc&)g%lt ﬂ'gegs%cng??ygoarng t&F tcgrrﬂr'z)@hrqg (i{sa{ﬂigﬁh‘égg to be uniform.
The heating temperature may be from about 40 to about 100°C, and the
heating time may be about 5 to about 10 minutes. The steps of allowing the
cell-dispersed urethane composition to react until it does not flow, and then
heating or post-curing it are effective in improving the physical properties of
the polyurethane foam.

[0133]

The resulting long polishing layer or the long laminated sheet is
subjected to the steps of cutting, post-curing, forming a projection-and-
recess structure on the polishing surface, and the like, in a similar manner
as described above, to obtain a polishing pad or a laminated polishing pad.
[0134]

The average cell size of the polyurethane foam and the thickness,
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5to the third invention is described below. Figs. 7
and 8 are schematic diagrans show ng exanpl es of the
process for manufacturing the polishing pad accor@iDITR (SG)
to the third invention. Figs. 9 and 10 are schematic
di agranms showi ng exanpl es of the process for
manuf acturing the | am nated polishing pad according
spdoifit lpeatity aehd haedhésnof dite polisShing hyerehhddiapatises in the
ur et hane conposition 8 is cEJrepared by a simlar
thipknessimay besiriilssdodbess dgsoribgd aAbe¥ee naterial 18
01<:t;>ré__’]a cushion layer 19 fed froma roll is transferred
on a conveyor 11. The cushion layer 19 has a
CONtFH GHShbRr 1oy Qﬂaﬁﬁlféct%f?mé ﬁr(lafrﬁiﬁ@tﬂéﬁll) polishithig pad according
transmtting region or has intermttently provided
to tHe thigh inhehtiends describednbeigwa |Fight 7tarach Snautet $eigematic
region. The width of the through _hole 2
agé%@ﬁﬁhw%@xw? A the Process fon mesut (%a@t@% the pplishing

pacf pPEfIBR o RS BHES ot Bh . Rt 2 RO R s emtE

dlagﬁé]ﬁltsrbkﬁfwﬁ%cékéﬁb%élbf figd 9r8@eé§fcfrﬁﬁ&h@if@@ﬁurlng the laminated
about 10 cm and preferably fromabout 3 to about 8

poltshm@qmnb hesomtingtthethehtdied dhvemonhr ough hol e
%EI ude, but are not limted to, rectangle, polygon,
[Olé cle, ellipse and the like. Two or nore |lines of
thr 0 : : [ ‘i
o Y R sEfpdsed Al tiB o glidd 8 [SUNEpATC BFE similar
meﬂﬁ@@&mdésdﬁﬂaddegb@mform ng material 21 is
continuously or intermttently discharged froma
[Olﬂa’izl e of a d| scharge head 22 onto the face mat eri al

|
voi 1A lade BREREL B e e iR Yo A B bl rRllda dgnsferred
30
o AR AR o g o

for foaniigarlighy Spasthiofing hegfcm: er imfseintetmit8ently tgrevided through
amount of discharge of the ght trangmttin

holes @Ofertforming antight p@nmﬂ&m& ragieny | T bﬁs‘wftgre%f the through
ol 1] 1B SIEPSTASTYR Y b5 BhPRERLY AT B iy eme
prefé@iHly Bt 0.bHoebéegi B cald Wid Mhh@sholds L0&re
intermittently provided, the length of each through hole 20 is from about 1
to about 10 cm, and preferably from about 3 to about 8 cm. Examples of
the shape of the through hole include, but are not limited to, rectangle,
polygon, circle, ellipse and the like. Two or more lines of through holes 20
may be formed on the cushion layer 19.

[0138]

As shown in Figs. 7 and 8, a light transmitting region-forming
material 21 is continuously or intermittently discharged from a nozzle of a
discharge head 22 onto the face material 18. At the same time or slightly
later, the cell-dispersed urethane composition 8 is continuously discharged

from a discharge nozzle of a mixing head 9 onto the face material 18. The
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5 polishing region. At the tinme of discharging, the

light transmtting region- formng material 21 '
preferably has a viscosity of 1 to 30 Pa-s, and-ppme44TR (SG)
preferably of 2 to 20 Pa-s. At the tine of

di scharging, the cell-di spersed urethane conposition

8 preferably has a viscosity of 1 to 20 Pa-s, and nore

trafsfirahgipeed o2tHeofle Material 08[dH1(HY aﬁourtteofodmeharge of the
hand, as shown in Figs. 9 and 10, the lig
hghtrtaragmmtﬁmg regiog- fmmmgnﬁnﬁgemﬁl 3& il tkzchrlkdlspersed urethane

L
anc} Ehé‘ﬁge% RftRE I@Mt?éﬂﬂ&rf'& lghoélrh@ Qﬁe'tﬁlélﬁﬁ‘eé‘sl@ﬂlﬁn

ayer At t same ti 5 slightly later, the

polistlihg degivar. s At theetihanof qubmgtng;rttﬁ 1|1ght:tmnsmnmtmg;reg1on—
di scharged fromthe di scharge nozzle_ of the mxin

forméing nga@msé i’clhﬁr%f@%blarh% ay@iscqsgty Phd o aH ﬁae%r@% more

oS B 2 B2 2% Ol BHF L B ARURE Ll gsperse

urefRARE 'c@hﬁé&ﬂbn@‘%r@%‘rhblﬂh&@%’ﬁ@éoéﬂt?tdifalnﬁ) 20 Pa-s, and more
conposition 8 may be properly control t aki ng into

prefrabbcofifttot @ Rals.ckness and the area of the light
iansm'tti ng region and the thickness of the
(0188l i shing region. At the time of discharging, the

lig n a%% %@ﬂg} Ha!n e{segﬁcﬁwhfi?lrﬁgt@g 9%‘1& gi(ﬁlth%]i%%lt transmitting

pre VI’SCOoSI

regb&ﬁfcﬁﬁﬁi?i@’nﬁteﬁal 0128 (Battﬁaué‘uslghﬁ* riteentftently dlscharged from
di scharging, the cell-dispersed urethane conposition

the snquzbs of tind disckmrgelicash2Risp a$ to heodepositedin @ndam the

om0 P AP 2,40 32,05 L0 AL 288 e o
shg%éﬁ‘l_%gélt tth%Q:dgF %sgﬂzﬁs&‘f Fefida AR Bk 51%15 agqi? EBﬁtmuously

dperse ane conpositio

disétiamnped frohhthe digsdmrgeniozzie obties mbqﬁg l'mad 9 hmto the cushion
cel | -di spersed 30 urethane conposition 8 are cur ed,
layshiPe Theitransfeskingsapsest ebtie sPshipn dayer 19er the amount of

E- PO81 uni for so that. a lLon O|l
dissgae Tt Eh RO SRORPe RaehTo freE Pabsk A thg cet-
dis &léeahuﬂ%h'éﬁg' éU}n?f)@ltidH 8%halask bP@[Bﬁ*l\jr icBn@folred, Qaﬁmg into

am nat sheet s obtai ned’ For exanple, neans

accountt thkl thickhéws dhdakeeseataf tie Light tnansmﬁymlgeregmm laind the

12 such as a nip roll or a coater rolg For exarrgh
thigksness; gfnthe pohshmg region. At the time of discharging, the light
transmitting region-forming material 21 preferably has a viscosity of 1 to 30
Pa-s, and more preferably of 2 to 20 Pa's. At the time of discharging, the
cell-dispersed urethane composition 8 preferably has a viscosity of 1 to 20
Pa-s, and more preferably of 2 to 10 Pa-s.
[0140]

A face material 18 is then laminated on the light transmitting region-

forming material 21 and the cell-dispersed urethane composition 8. The
light transmitting region-forming material 21 and the cell-dispersed

urethane composition 8 are cured, while their thickness is controlled to be
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5 transmtting region-formng material 21 and the
cell -di spersed urethane conposition 8 may be cured by
bei ng passed through a heating oven (not ShoOWr-P08144TR(SG)
provi ded on the conveyor after controlling its
thi ckness to be uniform The heating tenperature nay
be from about 40 to about 100C, and the heating tine
unifesmbeocahayta rigopelishingllayst nvtvdsichTiie BEgleptrasfsmitting region
all ow ng the 10 cell-dispersed_ urethane conposition Hf
and ghe Polishing regigscara itegraind tisgcvHEnor pdgngigmipated sheet

. St-curi 1t are effecti 1n.J A 8 | gal . ..

o ARl L oo kAR UYR shBehIBHE U OBy ) B umitorm

mal/ "8 Follt 1 DGubhr 48 AhifRidl b2k dontér réNer Feplerakigle, the light
resin, the light tranSmtting region-form ng nmateri al

tranbmittinp eegionrfadmiiygomaltémgl 21 aafd ghe chl-dispersed urethane

cel | -di spersed urethane cqonpositiqn.is c re(f*l1 by. 15
COTRBRRItINR S\WhEK qq%umcgﬁy h%smwaﬁ‘g?r%gﬁo%- Fal\flﬁﬁgr@’en (not
s Ao B L SR Bl Sy unitorm.

Théheafing! R peratie@may be froghibsuaaenio 4bagt 100°PONand the
shoul d contain bubbles as little as possible froma

heatingyiohaimay bersfzmai hgolalgmt 1@ mainsHiest adbe. steps (o Pipwing the
The resulting | on olishing | ayer or.t.he |on
cell dneRb e veAdT SoRGt Rerda Ehot HOtib oo lqwygnd then
- | - - . .
hedii] of WosPuril 1 Ak SIRCEVER PARLONTe IR BRTsical mroperties of
thegpoliyligéthmnfyamas Wiese the &%}ﬁhmaﬁsrrtittm@tfaj‘miwg material is a

polishing pad or a |am nated polishing pad. 25 [Q142
themmepdastia gesive the dightdranseiitting reglojufatningareseriphngould be
t t hi cknes speci fi.c,gravity and hardness of.
curkiibt Apfe £f aftef A8 ol Rtbed rRCHaR fRRiRsluch i gured by
i I i Spsnikied ricfA4 3hate3a18% photo-
heaﬁ%%%ogw orn ﬂrgentl gg?ﬁrl ng a gr%%sgli{ggrryi %g ‘r(il am nat eg) o
curdblérE8a] IMHSIS be paired iynirrpdihtamt erith tightt sudbeas ultraviolet
fourth invention is described below, Fig., 11

lightarenolectaprdieams hderight WrbsaYsting rre&mﬂa{eﬁkf?ﬂ@tain
o B ARE B A U 8 B e to” ©
tragSeMtagca. process for manufacturing a groove-carrying
[0141]

The resulting long polishing layer or the long laminated sheet is
subjected to the steps of cutting, post-curing, forming a projection-and-
recess structure on the polishing surface, and the like, in a similar manner
as described above, to obtain a polishing pad or a laminated polishing pad.
[0142]

The average cell diameter of the polyurethane foam and the thickness,
specific gravity and hardness of the polishing layer, and variations in the
thickness may be similar to those described above.

[0143]

The method for manufacturing a groove-carrying (laminated)
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5 (lam nated) polishing pad by use of a rel ease sheet.

[0144] The cel |l -di spersed urethane conposition 8 is

prepared by a simlar nethod as descri bed above.p08144TR (SG)
[0145] 10 Referring to Fig. 11, a conveyor belt 23
rotationally transfers on a conveyor 11. At first,

the cel |l -di spersed urethane conposition 8 is

polistiinightd sley ot inghar gadidureihkendoadbategeritezizbelovf. Fig. 11
the mXxing head 9 onto the conve belt 23., The
is a sghematid dipgrpaeghowinga pmw:éyﬁr peapuiarEtyRneg §groove-

caf it dpiiipRteTa Sinerdf bais SLERErSE el bl kg 12is
scl‘[éol‘ﬁﬁ.g.? %pgﬁ%ﬁsﬁ’gc)?&g}%egghbéééi‘ 1094 ﬁﬁé@fuﬂaﬁf&iﬁg@gﬁove -carrying

eferably provided on both ends
(lamdnd ted) fpdlishing padkepprudecdt a Eelelasé aheethe
cel | -di spersed urethane conposition 8 is discharged
[018dlo the conveyor belt 23, so that the cell-dispersed

ur ethane 20,.coNPOS; 1 i C

ar i por oGS b S pBEa Y & b reri P by similar
mePhod R d#ddriledgbbayer can be inproved. Exanples of a

raw material of the spacer include a thernoplastic

[Old&di n such as a pol yurethane resin, a polyester
resin, . a,polyam de resin glsed resin

acrﬁ%rﬂf%swrﬂga &may‘g%wamﬁée'% oagong Iy JErnsfEs on a
col &g 1gghyfh¥§tef&ﬁ @fiaf e%ge nef%&ggsﬂlﬂcfs% fiop @Hen

ene an er "suc

cor[’t@ﬁubﬁbly &i@khﬁr @@Mmrtherd&@bﬁﬁrgémbﬁﬂbeﬁ&hreuhmhg head 9 onto
chl oroprene rub styr ene- but adi ene_rubber

ther ectredyoecbeltiBBer Tlmntramrfgnrm ap;recé@é thasisawveyar belt 23 and the

B BERgSHY Bl CaldL PR Ret g GARppofion 8 may be
pro'i:;eF> ﬁ&éﬁ%ﬁl@@ tal’glnféiﬁafﬁgﬁh'e 5 o?"tla@ gﬁﬂ%‘l’hﬁg léﬁé&efntéﬁaccount

an1nét I scharge di Sper sed
[01umqthane conposition 8, and the cell-dispersed
ur et hane conposition 8 is cured, while its thicknes
i s cdpacers| Bl are oweferahiy proyided qm ety ends parts of the

cor(l;’\;e%r(():a\ll‘et)e(ilgjl 55yber}gre gﬁg c%ﬁ'-&%%b?&d u¥etha'Haed801% oRition 8 is

discharged onto the conveyor belt 23, so that the cell-dispersed urethane
composition 8 can be prevented from dripping out and that the accuracy of
the thickness of the polishing layer can be improved. Examples of a raw
material of the spacer include a thermoplastic resin such as a polyurethane
resin, a polyester resin, a polyamide resin, a cellulose-based resin, an acrylic
resin, a polycarbonate resin, a halogenated resin, polystyrene, and an olefin-
based resin (such as polyethylene and polypropylene}; rubber such as
natural rubber, isoprene rubber, butadiene rubber, chloroprene rubber,
styrene-butadiene rubber, reclaimed rubber, and polyisobutylene rubber; a
silicone resin such as dimethylpolysiloxane and diphenylpolysiloxane and
the like.

[0147]
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5 pol yuret hane foam or a groove-carrying |ong

| am nat ed sheet having the groove-carrying |ong

pol i shing | ayer is obtained. For exanple, neans¥F{m)8144TR{SG)
controlling the thickness to be uniformmy be a rol

12 such as a nip roll or a coater roll, or a doctor

bl ade. For exanple, the cell-dispersed urethane

conpbdactd omtenipl be aconshidy ldyeirnid Fattsedlaminaigd en the
disgRREE sl KBPPTS W AP ATEBOBBBL By AP Celrdgspersed
' tyr. be +f: ;
urc AR BPREH 118 R G TR} % RMIed 19 pe
unifbrl €6-thie gﬁdﬁ@%—@ﬁrrﬁlidg)m@pbﬁsmr%?ldgeﬂirﬁﬁ@é fd
| 0]

ur et hane conpodsition to react until it es not flow,
polyndetttzare fdegatarygovoysosarnyimg heng laminateds shedtvraving the

[ [ th hysi.cal t] f th
R L S a—
. . 4 0
corlfe i e B S AR Lol @ nip il o

a chateradll, ecesdodtorshladet ufes exaynple, uhedelledispecsst aflethane
structures may be fornmed on a rel ease 20 sheet 24 by
comppapisiogf meyphe carad fy beirg papsedethraigihadieating gvee dnot

on the .conveygr. The other featur ar. ormed b .
shelinl PviAER S Phe cBfefor st SRbHiinlif IREIREsS o Be uniform,
ThIhEaMBpGRIYeadu+O RSP Bkl FHINELGEY 80 1 aBout 100°C, and the

groove-carrying long ™ I am nated sheet is obtained.
hedtliig fiime 2%ayl be atesud § itoglgndole marutgsng Thensggeps of allowing the

pol i shing | aég or the I.gng | am nated sheet is then
cellsdispesped Urediang oBRmAReR tBdcach vty ibdeesawtiflpw, and then

i - . he. . .
et o Sosb Rt i VAR Aer it 1 BrbByl M bhRigIT BiSPerties of
theRSUliyaRétMhrRafbah. @ groove-carrying | am nated

pol Tshing pad. 30 [0150] 49 F-P08144TR(SG On the
[C148her hand, when the rel ease sheet is used, the

| ondh 411 PR heCb el T dunt Bl 247 GRERRE STSFE2detransters
on Py PRt 11 RAMEEIERE B4 e PERLGHE il fcessca
stri@bhaed rAaf oM Sed, 261 ¥éd@sed structures may be formed on a release
sheet 24 by means of a pattern roll 25, while the sheet 24 is fed on the
conveyor. The other features are formed by a similar method as described
above so that a groove-carrying long polishing layer or a groove-carrying long
laminated sheet is obtained.
[0149]

The resulting groove-carrying long polishing layer or the long
laminated sheet is then separated from the conveyor belt and subjected to
cutting, post-curing and the like in a similar manner as described above to
obtain a groove-carrying polishing pad or a groove-carrying laminated
polishing pad.

[0150]
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5 (lam nated) polishing pad. [0151] The average cel

si ze of the pol yurethane foam and the thickness,

specific gravity and hardness of the polishing g-a®1.44TR (SG)

and variations in the thickness may be simlar to

those descri bed above. 10 [0152] In the fourth aspect

of the invention, the polishing surface of the

gr oqye-therdthiendharldnivhehatle redtdshsheetpiadased)ittie tesulting

brought into contact with a substance to be polished,
gropye-apropngslong pelishingdazer or dbedengdaminptgd gheetrigeseparated

froffois RASHss HBECt R RetNAC AR TR e PORCEG Ty ad the

lik B aF GRY ' 4 debdriBE@ ARV b hidiRgr Rivel i Tying
polrshing surface, a slurry can be nore efficiently

(larhéhated holiepiing @dd. so that the destruction of the
substance to be polished caused by adsorption of the
[018lirry on the substance can be prevented. For exanpl e,

t he,grooves ing]ude XY, | aftii Y C i

or o RSN ek B o s DO Rl B FRE BRG Hhfpicness,
speditié glraﬂw%_%lshaﬁm@ﬁ 6f theIpoRYEMme I:8@r ahn@reg¥asonSin the

any conmbination thereof. [0153] I'n the first to third
thiclspess nefy bésimileertoi thosetduscpliddsabaye.sur f ace of  the

pol i shing pad, which is brought into contact with a
[Olsdbst ance to be 25 polished, preferably has

pr oj;ecki o I : [ '
P! IR E B pRRR B B ifberlfiof] fife BRflhAM 8GHAGC the
gro%@-&:a@f&yi@lgf @amiRaed Jotishigf parERihgs Wbeludhtieito @ontact with
to hold and replace a slurry. If projections and,
a snbstayestabe fgalished, has groqyesifohihelding aad geplacing @ slurry.

i BR R TRe  iE Lh8) PR N o
or gBEIPAEH Al 06 Sk, e SURBERNER on B formec
on HBE ¢RSeHINBY¥URPROk $luFTY edn Be nargefisidritty helhaserneplaced

to hold and replace a slurry. For exanple, the )
so thaj dw destcugtion eicwsedbsiange b polishedeayicsbhrsdsorption

oncentric grooves, throu hol es. . non-thr qu 0
of (561 SgomaP i I RHES AR FiF Pedrr S5 s . FabErapole tife grooves
incAi @O %85 1atfice Yhbi€s, concentric grooves, polygonal columns, cylindrical

columns, spiral grooves, eccentric grooves, radial grooves, or any
combination thereof.
[0153]

In the first to third aspect of the invention, the polishing surface of
the polishing pad, which is brought into contact with a substance to be
polished, preferably has projections and recesses for holding and replacing a
slurry. The polishing surface of the polishing layer made of a foam has a lot
of openings which function to hold and replace a slurry. If projections and
recesses are formed on the polishing surface, a slurry can be more efficiently
held and replaced so that the destruction of the substance to be polished

caused by adsorption of the slurry on the substance can be prevented. The
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5 grooves, radial grooves, or any conbination thereof.

In general, the projections and recesses are

regularly fornmed. However, the groove pitch, tFe€08144TR(SG)

groove width, the groove depth, and the |ike may be

changed per every certain range in order to hold and

replace a slurry in a desired manner. [0154] 10 The
projettivots ahdfrecesses ey pe ojetdimiedars loagess thay can weeve to

i.S not articularly |imted,, and for exanple,
hold IR CByR shamsini Far Py q}FtH%’OJ&FCt}Q% audiegesses
. 1o _ . . t . i
el 2 BG83 P S e 0L B SRR o
holé@,a?&yﬁﬁﬁw@bhﬁﬁn*éy _c?_ﬁﬁ&ﬁﬂc@.g cbREfahs, Wpiral grovessikgentric
plate having a specific surface shape, formation by 15
gro ?hm,atadihb%rcaqmly, of amlmdrﬁbiWIQn phemofng Ingemnerakibie
or mati on a | aser i ght. usin I .
ProjgRiqnsandTseEases ara e lArlst faratach, rEAWRRSErDeRrOOvR @iteh,
( . _ I i .
e EHES A BEL e BbEoBatt, Tl ISR B g per cvery

cerfaihfraegze 20ofdert focholdl antireplday arslutheirbasiesimiceniaainer.
or the cushion layer to be bonded to a platen. Wen a
[018fthgl e- si ded adhesive tape is used as the face

mategial, jt. | not negcessary .,to additionall rovi.de
2 ddu wiethod Pt daHetes A6 RRICetih AT esron e 1S hot
. N a 1 . N .
pack Uiy RSP dH PR el b habghe M ESiickocting with o
jig sificla ascariiie ASpraiatrmitédsizeafotmatisadby castingtand curing

adhesive | ayers are, as described above, proyided on )
resibitasiielhbeying aspambe sirfaceshape ormation éy RI§FSINg resin

..exanmple. a_.nonwoven fabric. o filmi .
with PR Sing RIEBNRYETE ¢ Aol Guliak lded. 13fiflagion by
ph&%ﬁﬁﬁ@%ﬂa%h , TOFbRR Pb P ePrin®imeaResw, Yk findtion U5ea laser

of a (Ta ated) polishi'ng pad. As a conposition o
lighanusidges O0» pay taserfar thexbkpl e, a 30 rubber - based

adhesive or an acrylic-based adhesive is exenplified.
[018%] F- PCB144TR(SG Preferable is an acrylic-based

SRS ATl L g bR p OB ey
furfifdt igelhde ool bRl Sidlcdl ddhegiPetapk that s préviciedadn the surface
of the polishing layer, the base material or the cushion layer to be bonded to
a platen. When a single-sided adhesive tape is used as the face material, it
is not necessary to additionally provide a double-sided adhesive tape,
because an adhesive layer is already provided on the base material to be
bonded 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 (laminated)

polishing pad. As a composition of an adhesive layer, for example, a

rubber-based adhesive or an acrylic-based adhesive is exemplified.
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5 polishing a surface of a sem conductor wafer with a

(I am nated) polishing pad. The term a sem conductor

wafer, generally neans a silicon wafer on whi ch@08144TR (SG)
wiring netal and an oxide | ayer are stacked. No

specific limtation is inposed on a polishing nethod

of a sem conductor wafer or a polishing apparatus,

Predérchtielis sl A¢ryilie-pasdd nabdsivet hecaypse mB]elngafanptulaons in
equi pped, 10 as shown in Fig. 1, with a polishing

corpieafcén vzh@hpgm&dﬁgafam(llla@m ed) polishing pad 1, a
01%%5 shing head 5 holding a sem conductor wafer 4, a
[ king material for applying a uniform pressure

aga'ﬁ%‘sn{ﬁgn&ﬁ{:ﬁ%' @é\ﬁc@ ﬁ; ?Ml@ﬂbﬂte@&ﬂéﬁ bpBr&fioR in a step of

pol i shing agen am nated) polishing pad 1
polighiniged sanpfackefEo lseﬁhcasngdub'a:trewaﬂerbyﬂhom (ahamglatth@) pal@rshmg
to the platen with 15 a doubl e si ded_t ape.
pagol ThaitAGMp PatRIRICOREHICIOR SVRIEF i gerﬁt?f@llwal&a@seﬁ gilicon wafer on

dlsoseds t tth I

TR G S R e
id 6h¥a HALShRALhAhbElofe deRligyhd@etorwhier or a polishing

r spective rot ary shafts 6 and 7. A pressure nmechani sm

appmratuseandrpphsmagserpertﬁmdned ovithef polighing apparatus equipped,
as gllagwghn&;e?g)qelg% llg%mg ﬁ%&% énféﬂglpg)d 1{1)1%62% ?lammated)

o :
polfgHihEI T, A }llg‘e‘% ROIAHEh QYRS 3988 4,

bad@hisShkh i &l ﬁ)&'%}ﬁyﬁ{gﬂatﬁﬁf@ﬂhl srdis8ard egdidstaiie wafer and a

rotated and a slurry 1s fed. No specific limtation
supplymachdntﬂmaoffa valishing agenhé s m&aﬂunptﬂd)mlﬂﬁmg pad 1

is JF@S%FF@@%&%EP iofiife Blaies 255 @E%?Pgotﬁ FHR1 o tHE pikten with
T

dispbse@abt @iat theSEintoabd tpolisténg pad $ arpt ode seduconductor
therefromt hrou%h di ci ng, bondi ng, packaging etc.

wafm %@mp@@ntﬂql:on e apasiitly Beersehaghprand provided
BRSSP e, AR R B gosine
thegéggg?c%cg?ﬂr%dr’]{ﬁlk lr\]ﬁ'%f%g Qteg(og}:rllrl)é‘ gﬁ%iﬁ'&%d'l)spﬂﬁéhi'ﬂg'fb&&q is0installed on
the polishing head 5 side. During polishing, the semiconductor wafer 4 is
polished by being pressed against the (laminated) polishing pad 1 while the
polishing platen 2 and the polishing head 5 are rotated and a slurry is fed.
No specific limitation is placed on a flow rate of the slurry, a polishing load, a
polishing platen rotation number and a wafer rotation number, which are
properly adjusted.
[0157]

Protrusions on the surface of the semiconductor wafer 4 are thereby
removed and polished flatly. Thereafter, a semiconductor device is

produced therefrom through dicing, bonding, packaging etc. The

semiconductor device is used in an arithmetic processor, a memory etc.
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[0159] [First Invention] Preparation Exanple 1 32
parts by wei ght of toluene diisocyanate (a m xture of
2,4- 10 diisocyanate/ 2, 6-diisocyanate=80/20), 8-paBli84TR(SG)
by wei ght of 4,4'- dicycl ohexyl met hane diisocyanate,
54 parts by wei ght of polytetranethylene glyco
(nunber average nol ecul ar wei ght: 1006), and 6 parts
by wei ght of diethylene glycol were m xed, and
stirred and heated at 80C for 120 mnutes so that an
EXAMEdFanat e-t ermi nat ed prepol ymer (2.1 meg/g in 15
01$§fcyanate equi val ent) was prepared. 100 parts by
ght of the isocyanate- term nated prepolynmer and 3

par b%st%}‘xg\ﬁﬁié-%ﬁll %i‘g givéhldfqaeqn%eﬁhaﬁt ®ith &Siinpld? while the

manuf act ure Corning Toray Co., Ltd.) were
inventxew i$ tmomrlﬁnﬂeé te descriptien mwtlecdxamplesont rolled to
have a tenperature of 80C. In a mxing chanber, 80
[0193ts by weight of the nmixture A and 20 parts by weigh
met hyl enebi s(o-chl oroani I i ne) (I haracuam ne
[Fir ﬁ)fl’lnwractured by Ihara Chem cal Industry Co.,
Pre torBlxe@fpRt 1 120C were mi xed, and at the same
ime, air was dispersed into the m xture by mechani cal
sti BEi parts byt walght ofcteliien¢ shhisospanatetzharisture of 2,4-

sisg ek iR aE A ol ek AP

dlcﬂlﬁ%légegpgé dl{%&ane tgogn%} det é'@f‘%&éﬂg%f ﬁchﬁtetramethylene

glycoP hl1fise1shveres Ghalegeda Pivedgltit € JGB) ¢ aﬁdt@lpaats b¥heeight of
cel | -di spersed urethane conposition A was

dietbyteneglywol wexaonixed, ra1c atjsrad eadelmtséeataﬁo r%ﬁ”@f ilgP
t hi ck 18 0 PET |
minkigs Seahos el Beatk eaning R el (2o Al i

n I | -
o Rt Yy O e
terrhiyeted pregelyahen agldos gshrte by weighttafrae dllmmnpmmfaamt (SH-

foamwas forned, and as a result, a |lamnate
192 snanuéarturee quonghCﬁgmrw@pr@f Coneltd s Were ﬁgv@d to prepare a

mm{gﬁ%ﬂ: Eé(\fq%%’ CUt ﬁed %o e Q%eﬁlaﬁ:e?a'tﬁxte of 88°®! €§8% mixing
chamber, 80 parts by We1ght of the mixture A and 20 parts by weigh of 4,4'-

methylenebis{o-chloroaniline) (Tharacuamine MT, manufactured by lhara
Chemical Industry Co., Ltd.) melted at 120°C were mixed, and at the same
time, air was dispersed into the mixture by mechanical stirring so that a
cell-dispersed urethane composition A was prepared.
[0160]
Example 1

While a release-treated face material (thickness: 188 pm, width: 100
cm) made of a PET film was fed, the cell-dispersed urethane composition A
was continuously discharged onto the face material. The cell-dispersed
urethane composition A was then covered with another release-treated face

material (thickness: 188 pum, width: 100 cm) made of a PET film, and the
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cutting machine (G 1, manufactured by Fecken) so that

two long polishing |ayers each conposed of the

polishing layer (thickness: 1.5 nm and the face-p08144TR (SG)

material were sinultaneously obtained. The | ong

polishing |layer was primarily cut into 80 cm square

pi eces, and then the face material was 10 separated.
thidhaesesidst ¢ngrplled eovismsupifetachy eﬂeans 809G fiy rdl.h o’D]ns

and secondarily cut_into a_70 cm dianeter polishin

com@?étﬂorrﬁ@%@mh@@rtzd byrhea%g te ﬁ%& sQjaat waz,olxﬁbéﬂg layer

madls, oGt sfssth b ShtrbtefT Fob s BRRE Ak LAY, Bmed e as 2
res¥€Y Pérﬁhyatecsﬁ&é @b, Thﬁh@ 9bh§ﬁir[5‘§1dﬁ‘f%f tﬁerxfe@meung

was then grooved using a grooving machi ne
lan(umm‘aeﬁm aue pabylldloteotHéofeaceGmto tistadpleceanvdth achghdaaw type

cutt i madang ila APAG AR WEd bk e Hed S0 %@%‘%ﬁo g polshing

ek D RAORLET BBt L0 BB L g e

mat@dHBivelr& Simullane ol sy obtSined. f axtee dg polishiitg ldyer was
t hi ckness controlled to 0.8 nmwas fe t he

prnmlmlydustpmteéiﬂ anestaare ptenese singd themtlmiace materlal was

t Ly dischar ged onto th
seragRred <bar SoanIHHA Rk %%ﬁ&ga e, R‘Zﬁgl’é’ﬁ fedgirand

sec‘?f#cﬂi{ﬁgme.lhto QUzH!d e&e{)gbﬂgﬂ cﬁg s b‘ﬁ%dsﬁltf&c? of the

SS was con ro | Unl y nmeans o

polssHing 19l wabhtherpbndfedtwith adsiffihgnmaevhate inahedsdtuged by
to 80C so that a polishin Iayer made of a cl osed

AMEEEC @prmma:cm) toohge et sapf 1k My thad, 18@@1%%&
t d. ..Th I
codyi05E b ARIIREr SR 0 AL Bk i
mat(*girge SEﬁﬁ‘eW T@ho { 8BW L )9 4 b Jiﬂsl'ﬂﬁﬁrlhﬂ*ér was
manu acture y Fecken) soO t at two 30 | ong

plakediomitehadieside, sachat entzonathtet] pdiéshholg sdd mepd alyeined.
%’dhl ckness: 1.5 54 F-P08144TR(SG mm and the

[01&ddhi on | ayer were sinultaneously obtained. The |ong

| am n?t ed sheet was primarily cut into 80 cm square

' , and then each piece was post-cured at 80C for

6 hWh"ﬂeae(‘ dUSRIAN tRFdr! (width: Qﬂt&n)am&ecm a qjoﬁij@:‘l@'lene foam

| am nat ed polishing sheet. The surface of

(Topaypeih ngnufaaﬂﬂre@byﬂdnragmlmimf.tuesv\ﬂnh ) avzbluflta sgrface buffed

machi_ne_ ( manuf act b M TEC Car por.atio
and its th1ck£ess controLHed to 6§A mm was g the IcelT dispersed urethane

Ex

composition A was continuously discharged onto the cushion layer. The
cell-dispersed urethane composition A was then covered with another
cushion layer (width: 90 c¢m), and the thickness was controlled to be uniform
by means of a nip roll. The composition was then cured by heating to 80°C
so that a polishing layer made of a closed cell structured polyurethane foam
was formed, and as a result, a laminate was obtained. The polishing layer
of the resulting laminate was cut parallel to the face into two pieces with a
band saw type cutting machine (G1, manufactured by Fecken) so that two

long laminated sheets each composed of the polishing layer {thickness: 1.5
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to have a thickness of 1.27 mmthat is accurately
controll ed. The polishing surface of the | am nated
pol i shing sheet was then grooved using a groovigm®og144TR (SG)
machi ne (manufactured by Toho Koki Co., Ltd.) so that

a |l am nated polishing pad was obtained. 10 [0162]
Preparation Exanple 2 To a vessel were added 45 parts

mnd)Yane itBs teuehiOPpé P Fetd sintibtiancoalsyp bbtiitiedy RO prign
hydroxyl val ue, manufactured by Mtsui Chem cals,
laminetgd sheehpwespiignaggy ghtt igto G0 gmasqyars piasss, paryidhien each

pieqf FEm DeHeRiet 8% SPAC fp ErBofiss B SRt Gyt i 5020 om
diafrfé‘%le%’ ?aﬁh?ﬁat%@il %@lli%%i?%gﬁﬁ%%gm SrfAydoeXHE IjaLitsgﬁ?g sgleet was

manuf act ure Chem cal I ndustri es,

thepdstiffedwitkeiaghtifirig e sdtinledneaghfpcttired BySAMATES Bprporation)
wei ght of a silijicone surfactant (SH 192, mapufactured. ..
to hgvepihiciasel FaTaraAhat is dopirasedy Sobbrald o HF polishing
i ght ,of ,a catal.,yst,. (No. 25 0 :
surffoe DBt oY P SO PR e o Bt REP YL yind Bprooving
mathBR GHEhWisdtureQthy Phha il o iLtkt)eso Whdtha dasiihatddg
bl ade at a rotational speed of 900 rpm such that air
polishiihg emdvens obtadngdr ated into the reaction system

Thereafter, 31.57 parts by weight of MIIlionate MIL
[016@hnuf actured by N ppon Pol yurethane Industry Co.,

Ltd. ) and the m xture was 25 stirred for
Preg%%%o%a%g%ged?o give a cell-dispersed urethane
congesh te88elBrerd Sddad 45 paPischy wiighe of POIRSS /28 gsdlginer

(Toyobo Ester E500 1, polyethylene terephthalate, )
polydii, enees KOH A8 81 iydrekyl value) cnanyfaniuned dyuMatsai Chemicals,

ST R N S U R e
' Ly di ey ! ,
o R RIS g B e oM eSSt oo g, by weigh

of PELBOBNPOReEtdY S61§oR 303 end &KXBH / gHh ey ddoxyandlud)emanufactured
t hi ckness was controlled to be uni form]_ggtmeans of

by PagselGhemicldnedaigtniss: Lih) waparte Ry cueight 19§ di@fémlwge glycol,
5SSt ek BTGP e kIR, heBRgAGhd by Dow
Corning Toray Co., Ltd.), and 0.25 parts by weight of a catalyst (No. 25,
manufactured by Kao Corporation) and mixed. The reaction system was
vigorously stirred for about 4 minutes with a stirring blade at a rotational
speed of 900 rpm such that air bubbles were incorporated into the reaction
system. Thereafter, 31.57 parts by weight of Millionate MTL (manufactured
by Nippon Polyurethane Industry Co., Ltd.) was added, and the mixture was
stirred for about 1 minute to give a cell-dispersed urethane composition B.
[0163]
Example 3

While a base material (Toyobo Ester E5001, polyethylene
terephthalate, thickness: 0.188 mm, width: 100 cm) manufacture by Toyobo

Co., Ltd.) was fed, the cell-dispersed urethane composition B was
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aresult, a lamnate was obtained. The polishing |ayer

of the resulting lamnate was cut parallel to the

face into two pieces with a band saw type cuttFaB08144TR (SG)
machi ne (Gl, manufactured by Fecken) so that two | ong
polishing |ayers each conposed of the polishing | ayer
(thickness: 1.2 mm and the 10 base nmaterial were

comtinubuahedissharged simtedheTvrsd magepsl.i shhagellagispensasd

then primarily c into 80 cm squar i eces, .and en
ure B posor S eSS B o S B A TG OGin gl e base
maBERN BN AL, o Lo AT B it ihcans of a i
rolbufTied comipositionufhs nbermaniriedeby treatibactoT @ lay tht EESolishing

Corporation) to have a thickness 15 of 1.0 mmthat is
layge snade of prcopen sellestrurhregopelytirathang fopre wes forgned, and as

a B3y AdAERSE s PbtiRRg T 06 Tisteg By BFYhd3esyitine
largigf)élﬂsaiﬁ& gat W&H@Pt@ﬂi@fd&dint{)%giec%é%mh% fﬁaﬁa Aw type

hi ng pad was prepared using the process o

cuftiragahactinedkils phantifiattiredi g Feekenleso adae swodongpmlishing

conposed of a pol yethyl ene_ terephthal ate (thickness:
laygra gechRompesad ol toe dofishifg ayudithicknesshd st vam) apgt the

N e s
thdrpehaAR cul E@ﬁ%ﬁsgtdrﬁ%q@@%iécé’% éz?(ﬁid, t_tﬁeﬁ)éa\éﬁi fiete WFas post-

tol uene diisocyanate (a mxture of 2,
curiid ab@PaGdbe 2h6uds anccyemratdexrdy/Al)int8 pEbtanhliameter

wei ght of 4,4' 30 djcycl ohexyl nethane diisocyanate, 54 .
polishing $hesiei dine %lﬁrijagg W gpp é?ﬂ%{%ﬁl% ,@eeggvas then biffed with a

B N M e T ep—

of 9lQy&8h PR 9s BickFatadpdostidllRll arkk hetisAth@bubRCeldithe
120 mnutes so that an isocyanate-term nated

polpskeing sineat Was thesgrgoved using pagraoying machiae (maayfactured
oy BoR kR 6o BE b Rl o P S i caaes,
[01%'4]i cone surfactant (SH
Example 4

A polishing pad was prepared using the process of Example 3, except
that a single-sided adhesive tape composed of a polyethylene terephthalate
(thickness: 0.188 mm, width: 100 cm) and an acrylic adhesive layer placed
on one side thereof was used in place of the base material (Toyobo Ester
ES5001).
[0165]
[Second Invention]
Preparation Example

32 parts by weight of toluene diisocyanate (a mixture of 2,4-
diisocyanate/2,6-diisocyanate=80/20), 8 parts by weight of 4,4'-
dicyclohexylmethane diisocyanate, 54 parts by weight of polytetramethylene
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192, manufactured by Dow Com ng Toray Co., Ltd.) were

m xed to prepare a mxture A which was controlled to

have a tenperature of 80C. In a mxing chanberp-@f8144TR(3G)

parts by weight of the m xture A and 20 parts by weigh

of 4,4'- nethyl enebi s(o-chloroaniline) (Iharacuam ne

MI, manufactured by Ihara 10 Chem cal I|ndustry Co.,
glybbd{nuriibket edfepdgel Aillevaiae witighd:, 1606),and Bepsestby weight of
 time, air was dispersed into the nixture by nmechani cal
dieghylenergjyeel weeg mixedepndgtiped sayl heaterhak 80°C for 120

. i ti . [0166 Ex I 5 TPy .
migRFryRe Rt efoRo T ARar it Qaey HEBRNARS il pshr e dn
isobffndte YRRVEIIIYERE biRied! R GPPIranapatigRasENse Socyanate-
terhiighted paesolytianard & pohes beswdighhgf amilieond\swatctant (SH-

neasured with a s@ﬁ;ect r ophot onet er (Spge[cc1 r ophot qnet e

t
192 grangfachrask B B CoRnIRE iRy ¢9-o Lidi)ivegemixe £ prepare a

wavel engt.h. ra 0 n I t, i
i £ S 8RR (00A0R A BBt BOEPEL iy mising
chdabge; 80[Rked byWrkight o ff theemimi gl Alnkdt DO gares by wéigh of 4,4'-

pm wdth: 100°cnm) made of polyethylene terephthal ate
metRFHEN ebis{ofddoradreliseh (dragasuasrice Yy nrnufactubed by Thara

oS8R 0 T e o TS W
i W MRS, 40,1y SRR0EE by B

celCAMNSsEH At eBane Icbefipssiviehewtaviprapaned .her face
mat eérial (thi cknessfm%o pm w dth: 100 cn) nade of

[O1BBT, and the thickness was controlled to be uniform by
rrez%ﬁs of a nip roll. The conposition was then cured
Exghniedii ng to 80C so that a long 30 polishing |ayer

e o Lo e o,
wa8@xErudetl 86 prodacesordrshdpwhspatdrs A avieh ratvidilabf6 mm and a

were separated. The resulting piece was post-cured at
thigkuizess of 2emnur Thedighideansanitapce ! the iesyltingspacer A was

di . i shi ,
meBSTah T Paghr AR WE et BT HeP RO BIREF 553740 ne
me%%hl.ffggfﬁife@%&' LR Y M TECKEO GRAMA SR raitkd 5240018 700 nm.,

ness accuracy was
As a result, the light transmittance was 50% or more throughout the range.

[0167]
While a face material (thickness: 50 1um, width: 100 cm) made of

polyethylene terephthalate (PET) was fed, the spacers A were provided on
both ends parts and the center of the face material. The cell-dispersed
urethane composition was then continuously discharged onto the spacer A-
free part of the face material. The cell-dispersed urethane composition was
then covered with another face material (thickness: 50 pm, width: 100 cm)
made of PET, and the thickness was controlled to be uniform by means of a
nip roll. The composition was then cured by heating to 80°C so that a long

polishing layer made of a polyurethane foam was formed. The long
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adj usted. The polishing | ayer surface was then grooved

using a grooving nachine (manufactured by Toho Koki

Co., Ltd.), and a cushion layer was |am nated pupddiS4TR (SG)

back side, so that a polishing pad was obtai ned.

[0168] 10 Exanple 2 TPU (M ractran E498, manufactured

by N ppon Mractran Co., Ltd.) was extruded to
polﬁﬂﬁﬁgl’lﬁy@r Kty (ﬁjtal@ﬁb & virt bqaard pideesf afidnthen both

a thickness of 2.8 nm The light transm ttance of

facc hnatee‘ﬁib‘twfn@ sapegeted whbe rasuling isge wag post-cured at 80°C

o EECL T 8 r ER R TR iy gt
sux‘i".flc 40P o géggh%% laeé?o\ﬁaé %ﬁb’htbuﬁ&? witl9Btbuffing machine

ransmtt or nore over the range. ~ [0169]

(mathh i@ tarelibhi AMITBZeCof pomditiun) ¥ thyt tiwdéhioknass accuracy was
pol yet hyl ene foam (Toraypef, manufactured by Toray
adjustrebt r 1@@ pombn)g \lquar surfage ak hesugreare F}Sla}&jalargovmg

L ck troI l.ed, a
mapfits, Granerecaror S oo drSERbpa < hea TubHIBh o was
land} Qyid %9!1 RQ b%%k%laed% RAGE & SblisHibg sasanobataed. and

e spacer B was provided in the through hole. The
[0168I]I di spersed urethane conposition was then

conti nuously discharged onto the part of the cushion
EX&@P&@ 2where the spacer is not provided. The cell 25

0 P T L RO SOTRASI bR} REBRBRYAT R B, Lia)
wa®kxbBlde i ptésatdh Cob@sshamal spacér BlwRH 4 &viith of 6 mm and a

uni form by neans of a nip roll. The conposition was
thithesss ofi28imon. h&4te hight tre8GEngtaneeof theseseltingspacer B was

megSHERL LD & FRg EA D" SRDET CRELCBRRIIH-5300Te

t
LIS St B P s 0007, 700 o
As Beleailglthedigtacpanahtttanteews e B0%iorgnpire oeendise range.

post - cured at 80C for 6 hours and secondarily cut
[0168lo a 70 cm di aneter | am nated pol | Shl ng sheet. The

R il B e
(To?éol)( oo éﬂﬁfa@tﬁ{’é& WWMle‘éa?n@?hHﬁﬁ ?Qa sUf8ce buffed

ayer surface
and its thickness controlled to 0.8 mm and having a 6 mm-wide through

L

hole at its center was fed, the spacers A were provided on both ends parts of
the cushion layer, and the spacer B was provided in the through hole. The
cell-dispersed urethane composition was then continuously discharged onto
the part of the cushion layer where the spacer is not provided. The cell-
dispersed urethane composition was then covered with a face material
(thickness: 50 pum, width: 90 cm) made of PET, and the thickness was
controlled to be uniform by means of a nip roll. The composition was then
cured by heating to 80°C so that a polishing layer made of a polyurethane
foam was formed, and as a result, a long laminated sheet was obtained.

The long laminated sheet was primarily cut into 80 cm square pieces, and
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| am nat ed polishing sheet was then grooved using a

groovi ng machi ne (manufactured by Toho Koki Co.,

Ltd.) so that a | am nated polishing pad was olt-a@0Ed4ATR (SG)
[0170] 10 Exanple 3 A cell-dispersed urethane

conposition was prepared by a simlar nethod in the
Preparation Exanple. Wile a release-treated face

themptles fale mamedabivas fphrhi¢dn Whke fredultie piece was post-cured at
cel | -di spersed urethane_ conpgsition was _ continuously
80 fenarhyairscand serentatily ft dntan. 7OrpE digmetarsigapiggged

ol RS TR RBAL R 155 APRNEA LoD, putted ith o
bufg];}rgafﬁa&ﬁHSﬁ@éeﬁﬁaeamﬁécpby %Atﬁ@%%éﬁ%ﬁﬂ?obﬂm&he

nip ro The conposition was then cured by
thitlea¢sngeturB§Grasraajubtachg The popishyng éayrarsiffacerof the
sheet. The_ pol yurethane foam sheet was separated from

lamipated polishing SRech MR spBan SIRWEdSURE £EPORIgIRashine

The,. 2 ol yur A t t
(e L BV I RO HRET s iy gt i iEad was
obtbith&dkness of 2 nm [0171] Wiile a cushion |ayer

(wdth: 90 cm nade of a pol yethyl ene foam (Toraypef,
[O1mé@puf actured by Toray Industries, Inc.) with its

surface buffed 25 and its thickness controlled to 0.8
Exgmplas fed, the spacers C were provided on both ends

02 LA n A0 e o o s

meE9Hd HAUBESP e pAraEBAIURSMPE. 0 Widldparrel@fset freaterlificomaterial
| ayer where the spacer is not provided. The

macdel of aiPEiefindvas &edathe cabrlispensediingibangaereposition was

i.th [ terial (thick 1, 50 i dt,h,. 30 90
co b B TRLSEA B L SATER S0 P g 5080
ure&ﬁgﬁ@:’ éo%@???ﬁor?%a%’g é&%ﬂg@k‘lot aRalcdkedrfhfed flde- material

conpo Ion was then cure y heating to 80C so

matdeasf 2 PEY figh| pad theethishfesofwas pohtrotlet taree Lindformaby
formed, and as a result, a long | am nated sheet was

meabsaifrreaip ThB. | Thy sampasition wescthaasuresd Piredgating i@ 80°C,
950 R 58 B0 1 BB bt was
septatd P irdinBR Bc@MMaterial and post-cured at 80°C for 6 hours. The
polyurethane foam sheet was then cut to produce cord-shaped spacers C
with a width of 6 mm and a thickness of 2 mm.

[0171]

While a cushion layer (width: 90 cm) made of a polyethylene foam
(Toraypef, manufactured by Toray Industries, Inc.) with its surface buffed
and its thickness controlled to 0.8 mm was fed, the spacers C were provided
on both ends parts and the center of the cushion layer. The cell-dispersed
urethane composition was then continuously discharged onto the part of the
cushion layer where the spacer is not provided. The cell-dispersed urethane
composition was then covered with a face material (thickness: 50 pm, width:

90 cm) made of PET, and the thickness was controlled to be uniform by
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secondarily cut into a 70 cmdi aneter | am nated

pol i shing sheet. The surface of the polishing sheet

was then buffed with a buffing machine (nmanuf a4R0EHMATR (SG)

by AM TEC Cor poration) so that the thickness accuracy

was adjusted. The polishing |ayer surface of the

| am nat ed polishing sheet was 10 then grooved using a
megneafiangiprachi nEhemmmupasitioredasythitohourask by Geating to 80°C so

Ltd.),.so, that a |am nated polishin ad was .obt ai,ned.
thaft g polishingalayes ma%@?@w?ﬁarﬁﬁ%ﬁlﬁ MEAR fAERGfegnpyAs @
O : S
reo R AR Shpecbdh boidole™ i i hagea sheet was
priﬁiﬁ!é"tilzl’tﬁ,%t&éﬁ:bi%laﬁﬁ sqahrdpleces) ahtetiraf ties facBPatkiifl &as
W 0]

mm and a thickness of 0.5 nm was
sepegtasht i Hie yesulingmpiateonas postiquredspa8@iC fgr 6 hours and

ot el o SR LA ST 7o

j [ 0 Fxri I
sude 2l e pBSAhA SReCl PRI P bl wichlh PR adiite
(mxtufactured biy: ANIODECT onpoie thin) RioTthatathed thickhbss accuracy was

lam nated spacers D were provided on both ends parts
adjpsteche Thepslishing layeraviarfane oféhe deminated pallsgtng sheet was
interval,s of 20 cm.i.n each of the 2 i dt R . di [ .
thely N B rad e, S BE DR Pl PERRCERETS % TRBb R Co.
Ltdté}_meo BRACE NaniiRs e @sug_ﬁﬁq@?aal W&k oiRatdi’y.f eeding
irection). The cell-dispersed urethane conposition
[01®@% then continuously discharged onto the spacer
D-free part of the face material. The cell-dispersed
Examplthdne conposition was then overed with anot her

c
30 P b et A B nade e bh Vg B MR R Bo., Lea)
wag! BktR{dBdYo ?iﬁt?;%‘éc@ﬁ st ddrd S$h dp P 8p44dHReS@ a whith-of 6 mm

The conposi was then cured by heating to 80C so
and hathiekhessgof Pd insti. nFHeapeftenyRUoWith povidth efitanem and a

i 5o et hoten ol Bek e BhedSouemroy
extpdGPn ) B Cr bl DGR IR B DA D (AR S B0
thidiiéss? 2/ thraMeH AR e cRf) WwadbBtainedewhithewas composed of four
peelable TPU sheet layers.

[0173]

While a face material (thickness: 50 pm, width: 100 cm) made of PET
was fed, the laminated spacers D were provided on both ends parts of the
face material and on the face material at intervals of 20 cm in each of the
width direction and the feeding direction (wherein the long side of the spacer
was provided parallel to the feeding direction). The cell-dispersed urethane
composition was then continuously discharged onto the spacer D-free part of
the face material. The cell-dispersed urethane composition was then
covered with another face material (thickness: 50 pm, width: 100 cm) made

of PET, and the thickness was controlled to be uniform by means of a nip
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polishing |layer surface was then buffed with a buffing

machi ne (manufactured by AM TEC Cor poration) so that

the thickness accuracy was adjusted. A single Frag@$l44TR(SG)

of the TPU sheet on the polishing surface side was

peel ed off fromthe | am nated spacer D so that a 0.5

mm deep groove was 10 formed. A cushion |ayer was
roll.afflmetethpsitine was khendarefl b}h hep‘angsﬂm &é C saytéatgplong

polisnglieVaE FFai B Bao HIRERRT AT YN CLeRy At lane

poliéhin gr‘ﬁl%‘ % %@%ﬁg &gﬁ'ﬁﬁot@o RRPEY &%ré ,?39‘5‘% %J}ﬁzpﬁ%n both

spac mm and hi c ss of

fac@”ﬁlaﬂ'é‘real%p@@fﬂ sépsrdtbén Che IteSurblnng l;ﬁecelﬁ.ragmésmgured at 80°C
spacers E (wdth: 6 mm thickness: 2.8 mm |en
ford%lou[remﬁl seynndanlyctghirge a FPeem laaneter gl na/égyer The

pol§5ri et Shefroeras Bany s St aBefne Blqipe,
(m%ﬂ%ﬁgacéthﬁr}%d gﬁf dAﬁﬂSE@Uo nﬁg?é\ﬁ’oﬁ)t $o ﬁ:ﬂé@ﬁ&e%&c&@%éc&d&&aw was

w de, 10 cmlong (feeding
adjlisted! i Amgingle ygh diahesTRI sHeet centhsr pahshmgsuaﬂasecﬂide was
20 cmin the feeding direction, the spacers
peqiad\nfﬂ&@r@mh@é@m@ﬁ spases Doso that afbkiwm | é’rsroaﬁe was

the, sp cer ro e
forkig RREPAGA B B8 hREab St RS DR AT pEOhE Botiing
layﬁi;'%b'ﬂPlléQLéthMllSHirfg:ﬁéﬂgﬁQs ebtRiddde part of the cushion
| ayer where the spacer is not provided. The
[01&]| - di spersed urethane conposition was then covered

with a face material (thickness: 50 }im width: 90
Exéﬁ)plﬁa:ije of PET, and the thickness was controlled to

b P IRRER8! Akl IR IPRSHAC, Lt

waE perud&d tcEp?@&ih&é'Eﬁ’é&@ sh&@éd S}fao%rlﬁi@ﬂtblts{ afienef bomm and a

was fornmed, "'and as a result, a long | am nated sheet
thmhﬁesﬂabﬁar& dnniThéTho spatenivast itnstebto paedpee rl& ¢mylong

SpaRrBF AVidiRs Lt NI rIOPRG 0 S0y APRE i (0 6Pl

Olpi%at cured at 80C for 6 hours and secondarily cut into
O cm5 dianeter | am nated polishing sheet. The

sur fwegleod clikBidgelapdt REdEheod sapwas fed that was made of a
polyethylene foam (Toraypef, manufactured by Toray Industries, Inc.) with
its surface buffed and its thickness controlled to 0.8 mm and had a 6 mm-
wide, 10 cm-long (feeding direction) through holes at its center at intervals of
20 cm in the feeding direction, the spacers A were provided on both ends
parts of the cushion layer, and the spacers E were provided in the through
holes. The cell-dispersed urethane composition was then continuously
discharged onto the part of the cushion layer where the spacer is not
provided. The cell-dispersed urethane composition was then covered with a
face material (thickness: 50 um, width: 90 cm) made of PET, and the
thickness was controlled to be uniform by means of a nip roll. The

composition was then cured by heating to 80°C so that a polishing layer
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then buffed with a buffing machi ne (manufactured by

AM TEC Corporation) so that the thickness accuracy

was adj usted. The polishing |ayer surface of tHhe08144TR(SG)

| am nat ed polishing sheet was then grooved using a

groovi ng machi ne (manufactured by Toho Koki Co.,

Ltd.) so that a |lam nated polishing pad was 10 i
madbtafimpdlyrethiahe fGamnwee fermed, arid as aregsuly gglong laminated

manuf acf ur.ed by, N ppon Mractran.Co., Ltd.. S .
sheghoramehaiged s dmelons Prabarsi phess v itnatlipyninto 80 om
|t Eéﬁ@ f . Th 1ti
sq%r@g %S@?d%é%t?lﬁ C%%&{g% 0 S‘gagn%egﬁ%aﬂawt hi ckenié%%u e
pic6é whs/po¥i-vased 868N folrl ¢y hioairs ratd decnddielyf cuisinto a 70 cm
spacer by extrusion so that a cord-shaped | ani nated

diagpetee lamigatadh polishing shegte k Fdwssuriacg ofheraliphing sheet was
c abt ai ped, whi ch was, co sed of .fo I :
thehpylifd ofith 3 Brin g sk i el oo ook RS, E8rBoration
' ' { de ishing layer surface of
S e e o e o & foping fay
thel laghisiated polishing shiethwast thexupfemedbusingla grdoving machine
t hi ckness controlled to 0.8 nmm and ha}%raﬁ nan VYL(:E
(marpfaetnend by ke KgkdiGe clidhporthas fylrminaigdapolishing pad was
bcent r at intervals of 25 20 cmin the feeding
obtaInedt i on, the spacers A were placed on both ends
[o1p@[ts of the cushion layer, and the spacers F were

provided in the through holes. The cell-dispersed
Exameldéne conposition was then conti nuously di scharged

oo Bt ot A5 4 et S5 o B MaRIERR € Lo
th it i 4N :
walBREHER EONFSRHN R hf ERGRTRAY spholudi bR 6 s
and\asthifiénEsBBH4A IINSOThereattes) TP withbg viddith@fré bym and a

means of a nip roll. The conposition was then cured
thitknéssaof 0F tumseas sequbatiadlyplainistsited dmatles finsldepageraby

cxePbar s IR0 (9AMAES, PUIE 200 85 LR o B Mckncss:
2 RGP Y ] SohaE, 4 S e Tl Rctai
TPURhcREIaydrdl ed at

[0177]

While a cushion layer (width: 90 cm) was fed that was made of a
polyethylene foam (Toraypef, manufactured by Toray Industries, Inc.) with
its surface buffed and its thickness controlled to 0.8 mm and had a 6 mm-
wide, 10 cm-long {feeding direction) through holes at its center at intervals of
20 cm in the feeding direction, the spacers A were placed on both ends parts
of the cushion layer, and the spacers F were provided in the through holes.
The cell-dispersed urethane composition was then continuously discharged
onto the part of the cushion layer where the spacer is not provided. The

cell-dispersed urethane composition was then covered with a face material

(thickness: 50 pum, width: 90 cm) made of PET, and the thickness was
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80C for 6 hours and secondarily cut into a 70 cm
di aneter | am nated polishing sheet. The surface of
t he polishing sheet was then buffed with a buff+PEB1447TR (SG)
machi ne (manufactured by AM TEC Corporation) so that
the thickness accuracy was adjusted. The polishing
| ayer surface of the 10 polishing sheet was then
comjrrobee do Uss nunifargy bywmeansnat ki mip fothnuTlhe comppsitipn was then

cusbBY Feretingsih S0LC St Polishgs 1 ripedh et el tretbane
foarﬂnfn %\Ircﬁeesgfo%e({ F Y tagea} k@éﬂlg,aézgngqgﬁﬁﬁﬁfecﬁ th:@@ﬁra@ obtained.
p grodve was Tor med. resuft, a lam nate

The WhE M itn HRE shest whs Privedrilyt zutQh 78RO il square pieces, and
I nvention] (Measurenment of Viscosity of Cell-Di spersed
thepr therfave Datprsl wasrsepatatedht Theraavking pigpe was post-cured at

i op- F ' Mat eri.al)) Vi it f h the .
B S T LA A T i R
pol A ARSI A SIS GBI i bt wih

bufiid freadifind (WRmwWaBtiisgek by AMITECaCorporatiom tser that the
(TV-10H, manufactured by Toki Sangyo Co., Ltd't)' The
thigkness speuracyowastadinstaser Iae podishing layest garfagg of the
[ qt.or eed, 2.5 to0 100 .mmn-1:. and the co it
polishifie SHirovas ifeR dsotest brgasdingriyl st hidiiupotured
by g%%glkokﬁéaw(ﬁ.)lﬁ?d Qaéihglebbé;{\é@ gt e AP @héeR8n the back side
Il socyanat € (a i xture of 2,4-
of tlid poliyieinat stk t6wds prelyhofftfecBOiiRO]armidiated)spRepd? so that a
by wei ght of 4,4'- 30 dicycl ohexyl net fiane .
0.7gmms siseangranvanRs fomaedar As ayeqiaitgadagpngted polishing pad
F- P08144TR(SG pol ytetranet hyl ene gl ycol (nunber
wag OBl ecul ar wei ght : 1006, PTMZ 1000), and 6
[Olp@Ats by wei ght of diethylene glycol (DEG were n xed,
an stirred and heated at 80C for 120 minutes so that
[Thard [swerytaoal e-t ermi nated prepolymer (2.1 nmeg/g in

(MeRSGRAIAT o L icOpty U SRR <L BHEHRS § pEnpanios and Light
Tra%%ﬁﬁﬁti@é ﬁ@éi%ﬁt—F%ming Material)

Viscosity of each of the prepared cell-dispersed urethane composition
and a light transmitting region-forming material was measured according to
JISK 7117-1. The measuring device used was a B-type rotational
viscometer (TV-10H, manufactured by Toki Sangyo Co., Ltd.}. The
measurement conditions were as follows: rotor, H3; rotor speed, 2.5 to 100
min-!; and the composition temperature, adjusted to the discharge
temperature.

[0179]
Example 1

32 parts by weight of toluene diisocyanate (a mixture of 2,4-
diisocyanate/2,6-diisocyanate=80/20, TDI-80), 8 parts by weight of 4,4'-
dicyclohexylmethane diisocyanate(HMDI), 54 parts by weight of

63



10

15

20

25

30

a silicone surfactant (SH 192, manufactured by Dow

Corning Toray Co., Ltd.) were mxed to prepare a

m xture A which was controlled to have a tenper-&0sle4TR (5G)

of 80C. In a mxing chanber, 80 parts by weight of the

.m xture A and 20 parts by wei gh of

4, 4" - net hyl enebi s(o-chl oroaniline) 10 (Iharacuam ne
polivEtrametih plener gecoly(nimbar everdagsamadlecialetr rweight: 100@, PTMG-

nelted at 120C were m xed, .and at . th tinme, air
1005 s agtal e entias e sras gl DETRCHErS friteflgnd

. ¢ -t | L \ )
stirfa chf nBafidh at oG FORIR0 BERRACE so A ioRPalaferminated
reBeBiABr FaINg /Miheisbalanle éguivalerpgiss pyepiednt )00 parts
P E@.I (BF%ar;s ;gavvei ghjtf)_, PT%lOOO (67 parts by .
by weiglttt of thenthopFanae-permnaspdvpricpolymege eadhd parts byeweight of

) xture was he nd stirred at .80C fop 120 nmnute
a s{igons SHARC AR KT 00 TReFHALeRt BPepar feFhing 1o o.,
[ ter.m : ;
L PEICRALE BT R 4 REERBLATY SR et Pl have
temiperaduré bh8OPGar davamirimgih4ifheraBOspimtsvimi gleight of the
nmelted at 120C to forma light transmtting .
mixtege dnahdr 20 parimbErweighmi f?,di@lﬂthmm@b@(o-chloroamlme)

rel ease-tr ed face ,materia t hi.xckness: |
(b RIS b ane R B e AR P PETaaL st Bo., Led.)
meltb@Mt 156 WerkiAkd® PR at PhE B FREES Aidlwhs (8 ersed into

viscosity: 2.5 Pa-s) was continuously discharged from
theamixtugetayr geedheadcalnstirihe soeditatra ofllidispémed urethane

material, and the cell-di spersed urethane conposition
compesition &ieesdrepared.pa-s) was conti nuously
[Olghzcharged froma mxing head onto the other part of

face material. The 30 light transmtting
Pre ‘égéﬁaﬁfdi‘fm%ﬂg T%Sfriiﬁin%@gﬁ’oﬂ%rﬁﬁﬁg MiagegaEed
rethane 64 F-P08144TR(SG ~ conposition A were
covaRHESG (28 pauds ey weidhehsEMDEL partsaby weight), HTMG-1000

(thickness; 188 p width: 10Q cm , e of a,PET film .
(67 RFo iy WRighthesad RES @oprits Yeg)eegg%gémrﬁi Wﬁ%-bffhe mixture

waf 8BRSl B5ReEh) a0ROIS; SAASHLADS, s SyPkegailie
ten&ﬁﬁaséwgﬁépo@nﬁrmh@ai%o@%gﬁaf@aleﬂxﬁin/sttbarpmpbn;ghter (100 parts

transmtting region (w dt about 1 c ) )
by weight) controlled to have a temperature of 60°C was mixed with

Iharacuamine MT (19 parts by weight) melted at 120°C to form a light
transmitting region-forming material B.
[0181]

While a release-treated face material (thickness: 188 num, width: 100
cm) made of a PET film was fed, the light transmitting region-forming
material B (65°C, viscosity: 2.5 Pa‘s) was continuously discharged from a
discharge head onto the center of the face material, and the cell-dispersed
urethane composition A (80°C, viscosity: 1 Pa's) was continuously
discharged from a mixing head onto the other part of the face material. The

light transmitting region-forming material B and the cell-dispersed urethane
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and a polishing region that was made of a pol yurethane

foamwere integrated therewith. The | ong polishing

| ayer was primarily cut into 80 cm square pi eEBROEUATR (SG)

then both face materials were separated. The resulting

pi ece was post-cured at 80C for 6 hours and

secondarily cut into a 70 cm 10 di aneter poli shing
corhpyeitionTAevas coldmd Wﬂ.hean@he&aeteamstrehmd fadef mchterial

m@gﬁzsggaagaSJnQaVIEimsﬁ?'lBﬁéng‘% roba Bl e the thickness

Wag%gv}oggﬁls g gﬁ{ dzljglt'/i anrrac i ne %@é pggt%reg: Qomp? II%IOHS

weﬂéo&lre@b Hédilﬂ% to eodcascmﬁéw SToh@ YRlisHas n@reﬂ@hﬁqh@@s 2

t he back™ si de the polishing |ayer so 5 that a
mmygoas pragapatiinadhichtalight trasratingregiph dwidthidkout 1 cm)
ele (Htreat ed face material f(th| kne %
an B8 regin gk was @aﬁmo 4 PRIKHE ﬁ%ﬁ PR } YEGht

. eg

inedRIRTH RS LREBARBAETRYEE ik FERRly cu into 80 cm

sqﬁdr@fpzécesileﬁﬁ@@h@ﬁ Hﬁtﬁ@a@@trﬁatdi@lseﬁéﬁ s@partlied f aThe resulting
material, and the cell-dispersed urethane conposition

piege @@@Cposm—suwi ay SOiCFf@rQ auss ok seamudanly cut into a 70 cm

dlafq%gr? g)rgg(seﬂa{% aryaﬂr ”ﬁlﬁ)@r‘g@p ad & A %g%{qoc%h\%gs RAEh ‘tg)uffed with a
buﬂi g{lﬁt‘&b ‘f’rig](rﬁg.n'{ﬁégfdﬁh %@ﬂ\ﬁl’l‘ﬂf@ @cﬁ?grﬁh% ano at the

ane conposi tion were cover

thuﬂﬁhm@cdumyaﬂaé achuswider iTHe pblibhiihbkssr siﬁ-a?acmnvas then
thick, width: 100 cm nade of a PET film and t
gropyed KsiRg amsaocrmg mﬂé@et (mmufmtﬂmdnbbry m#@kéfc% Ltd.),

andGpGuisibRdRT e P aRare o 1 BREk S Of tBEHITRiHG raver o

th \fv% o gﬁﬁacﬂ%ﬂ‘bﬁ&ﬁ Harge nunber of |ight 30
atra smﬁltpit?‘&:r regi ons IWIedth about 1.5 cm |Iength:

[018Bput 4 cm) and a 65 F-P08144TR (SG polishing
regi on that was made of a pol yurethane foam were
Exampé@?at ed therewith. The |ong polishing | ayer was

pri I y C n

Facd e Felbas Gt 1S Bugtetia) JUFERRe S oS8, Wikth: 100

cmPBdROst a PHE ARl w8 Ged th@hgﬁtl %ﬁar?é}ﬂn%ﬁfg])_ﬂé@éhlﬂﬁrﬁﬂh

into a 70 cm 5 di aneter polishing |ayer he” pol i shi ng
matexrjadrB 460 Qoeiseasityhd3rd Pafd) avhsintiermittently discharged from a
discharge head onto the center of the face material, and the cell-dispersed
urethane composition A (80°C, viscosity: 1 Pa's) was continuously
discharged from a mixing head onto the other part of the face material. The
light transmitting region-forming material B and the cell-dispersed urethane
composition A were covered with another release-treated face material
(thickness: 188 pm thick, width: 100 cm) made of a PET film, and the
thickness was controlled to be uniform by means of a nip roll. Both
compositions were cured by heating to 80°C so that a long polishing layer

(thickness: 2 mm) was prepared in which a large number of light

transmitting regions (width: about 1.5 cm, length: about 4 cm) and a
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buffi ng machi ne (manufactured by AM TEC Cor porati on)

so that the thickness accuracy was adjusted. The

polishing |ayer surface was then grooved usingrap0g8144TR(SG)

groovi ng machi ne (manufactured by Toho Koki Co.,

Ltd.), and a cushion layer was |am nated on the back

side of the polishing layer so 10 that a polishing
polisttingaeghint ahat diad Mbdle] of dopaiphretBaidbifbanrawens imtagrated

l ayer (width: 100 . cm was fed that was made of a
theygwgidy. hylles dong pplishugaer wasmriparily sutpgtorgpgm square

B e i A 8, S i

was PYtRed 4180Uudfoh sl Bodts hhd $RBhekril h:%éc'ihﬁ’!ﬂh 70 cm

transmtting region- formng materi al (65C,
diameten sidlishifg Sayrer s ) TheapolishinglayesIsprédhce vasgddn bufind with a

o SR B PBERE s il T oe
R O, CBRCOSEAP e Sy A dior s oen

grdéﬁrB&rus_ﬁﬂ?_ta gfodvieg aHshir¥(thaytfactiited Iiyghbho Koki Co., Ltd.),
transm tting region-formng material B and the

and el tushiopelayed wasldmiratednpo she ihackssideraf thiggpolishing layer so
covered, with rel ease- treated face materi al
tha(ttqqpeﬁﬁla%% P3agvpRPRlimad: 100 cm) rmade of a PET film
[ the thickness was controlled to be uniform by
neans of a nip roll. Both 25 conpositions were then
Exguipd 3y heating to 80C so that a |ong |am nated
sheet (thickness of polishing |ayer: 2 m) was
or opfithile 4 aughian layern (widthy 199t wesdeAdgpoaswRds of a
of .t he [ ishj surface_si.de: ahqut,.1.5 and a .
polgeithdEnRondehBiterhet Haetinaueen B porsk FRnaRies gagy with
its ‘é"@l‘i‘ﬁlde%ﬁﬂ&?ta% it MBI dds cdii§ollefdol B8 ﬂﬁﬁ%cgtr}aﬁﬁta 1 cm-

was primarily cut into 80 cm square 30 pieces,

widdheontiheolisabroapgbrhele atits sepsertthd. lightetraasmitting region-
pi.ece was 66 F-PO8144TR(SG [F),ost-cured at 80C_ faor 6
forpminggnaterialdd dRaei vipcesityi At Pasiovasrantingtoassly discharged

A ———
theBaLgnspdrIeauiRehshe ¢ pddkibECA (80RO disceBitysQ Pd-Bpivas

the thi'ckness accuracy was adj usted. The pol 1 shi ng
contaryeouslyr dischaoged fitcme d mikingg bdagairitethegotdtergpaniad the
custl'llqig?l 1%&819" e’lqh(leJ Shlgrlll% t?alglgr?l?i\léclllrllg rggaicc:)?;i-%?'ming material B and the
cell-dispersed urethane composition A were then covered with a release-
treated face material {thickness: 188 um, width: 100 cm) made of a PET film,
and the thickness was controlled to be uniform by means of a nip roll. Both
compositions were then cured by heating to 80°C so that a long laminated
sheet (thickness of polishing layer: 2 mm) was prepared in which a light
transmitting region (width of the polishing surface side: about 1.5 cm) and a
polishing region that was made of a polyurethane foam were integrated
therewith. The long laminated sheet was primarily cut into 80 cm square

pieces, and then the face material was separated. The resulting piece was
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(manuf actured by Toho Koki Co., Ltd.) so that a

| am nat ed polishing pad was obtained. [0184] Exanple

4 10 Wiile a cushion layer (width: 100 cm) was fgehg144TR (SG)
that was made of a polyethyl ene foam (Toraypef

manuf actured by Toray Industries, Inc.) withits

surface buffed and its thickness controlled to 0.8 mm

postAcliftella 8 8DaE dor 6nhiohes antl secomdsirily,cut iae laoTiQ cm diameter
through holes at its center at reqular intervals, the

lamyingfied podisbing shegt r e sUriGs ¢t elishingsshegiavas then

bulff SR & b pcdln S BT eR R baDurtel CRARIERED so

thalt Bt Oebs At SFrac3Nfak Rl G8tdd. d"ﬁﬁ’@ gdhitieifaresurface of

conposition A (80C, “viscosity: 1 was
theclamtinated Hojisting ishegt was dmm grwnwadwgsh@ai graovinghmachine

'gﬁ%g;mgarc{ FP f : heKQﬁE{ﬂ L@Bf,sggttg};qh% a:;%g{?c;eglr@olishing pad was

di spersed ur et hane conposition A 20 were then
obt%%{l/éc; ‘ed with a rel ease-treated face materi al
[01@4:[” ckness: 188 pm width: 100 cn) nmade of a PET
film and the thickness was controlled to be wuniform
Exdmypphedns of a nip roll. Both conpositi ons were then

Shedniin Rably iy e dprd it lOP iy waSTeq Hapatds made of

PO BRAERE ol %h%?%%ﬂf.ﬁﬁﬁﬁég‘b‘aﬂﬁﬁ%'IﬁaﬁSFl‘é%%t It with it
suﬁ@buﬁe@rﬁn@ﬂt& thipRhesHcogtrolkRel @nOI&h aimvasd Medka darge
pol yur et hane foam and integrated with the |ight

nummgﬁ I crmyidegh ewe-lomgehironghl holea atdts seatar axh@gular

intfiyelS riedifl) trabstadine P %ﬁ%ﬂ S TiteRg Qe Rcosity:
2. 5@%%} el%tgxtmﬁ%}l{lf 'Ei1§cﬁ'é¥§ ﬁ é‘%ﬁ@@ﬂé‘{gé Me&&'tso' a4 b be

aneter” ['am nat shi ng sheet.

depiwiffealcm ahdtdre thelthsdugly Inliest amﬁsthe @Elleﬂ%@&i&ﬂéﬂl’ B(rSﬂé)ane
t hen .buffed with a buffing machine (manufactured by
comppTIHONCAH{BOr @t Visepsityp 1tHas) wes qaitindeys Ya‘é’@ﬁhﬁﬁ&ed from a

.\was .a d.. Th olis | aver..surface
mif G5 R RO rhe AR ErbCor tae BYRBICHIHATEq T fgftransmitting
regﬂi’rﬁl@d&‘rﬂﬁl efigl 5 Hﬁﬂ%&&f—@%ﬁ&s@@h&e@ﬁhe %mposmon A

. hat a | am nated polishing pad was

Wembttl'mmedvered with a release-treated face material (th1ckness 188 jum,
width: 100 cm) made of a PET film, and the thickness was controlled to be
uniform by means of a nip roll. Both compositions were then cured by
heating to 80°C so that a long laminated sheet (thickness of polishing layer:
2 mm) was prepared in which light transmitting regions (width of the
polishing surface side: about 1.5 cm, length: about 4 cm) and a polishing
region that was made of a polyurethane foam and integrated with the light
transmitting regions. The long laminated sheet was primarily cut into 80
cm square pieces, and then the face material was separated. The resulting

piece was post-cured at 80°C for 6 hours and secondarily cut into a 70 cm

diameter laminated polishing sheet. The surface of the polishing sheet was
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[0185] [Fourth Invention] Exanple 1 32 parts by

wei ght of toluene diisocyanate (a m xture of 2,4- 10

dii socyanat e/ 2, 6-di i socyanat e=80/20), 8 parts by-p0g8144TR (SG)
wei ght of 4,4'- dicycl ohexyl met hane dii socyanate, 54

parts by wei ght of polytetranmethylene glycol (nunber

avend%e nmol ecul ar wei ght: 1006), and 6 parts by wei ght

then bufifed mitle sebygfiyng magrigerfimaniafamtdred byrAMIBRE Corporation)

sof B h i KRe T AST e BSI SR 1Thegryching daver surface of
thsglglgﬁflﬁgegc? P%ﬂghis?g% SAEt YRS (e ?P%fcﬁgrgdlt%)m gzo&)ﬁng rgachine

he i anate- term prep r an
(mpardfactyredeby Mohof Kaks Co. chnik) sorthae Taahaihnirﬁiﬂcd MHlishing pad was
manuf act ured by Dow Corning Toray Co., Ltd.) were
obfgingd.- t o prepare a mxture A which vvas controlled to
[0£§$f a tenperature of 80C. In a mxing chanber, 80
s by weight of the mxture A and 20 parts by weigh

[FQhrth f}lve%qld‘fﬁt hyl enebi s(o-chl oroani l'ine) (Iharacuam ne
MI, manuf a red by Ihara Chem cal I|ndustry Co.,

Exatrdp)e bel ted at 120C were m xed, and at the sane
time,_ air s di spersed into the mixture by mechani_cal
sti r PRrigRts hweight efetqluans stilsosyappts kﬁaﬁyxture of 2,4-

du%8pggﬁéﬁét/‘§“6"@i§ %%%"t&ﬂs%%j%é ng?ét:i; %zg?'v&quﬁ% RE 4~

Ase-treated nveyor

dicydbhexylihtethaie am;‘@awté age ﬁm rtggwle?gﬁtyoffl%lmramethylene
nmm

rectangul ar recessed-structures (w dth:
glycr@ﬂl gnhmhér mragepnhleomlar mreiglagisl Qﬂ)ﬂ’:)owm 6q:\arrcabyfwc1ght of

LTI e BT ERCERR S Vo
mihtfte§ %Ig tHHSAL ISR Aotk ! ri@ﬁ?uﬁg h @i’éﬁ ?er a(Paf b8/ in

covered wth a release-treate

isddylainekeegsiival8tpwns fi8phr&B140DRIEE bywivdidhit dfGheCigbcyanate-
made of a PET film and the thi ckness was control | ed

teltrentﬁttedmrep@ﬂmy apghd Pastts @anslglm 9f a $ﬂ@m@mﬁa@tamt (SH-

1987 SmbaSiatiyFa o B Fartind RoPRtsRr L) afbreguixed fqypropare a
mi%Bdfe ﬁfwﬁld}i)lv@éiér &:EBRed Q@rﬁd\ﬁeSaQEfrf}ié}ﬁ@ureTB?SO"C In a mixing
groove-carrying long 5 polishing |ayer was then
chaapzeqi8dpartenby keiglonof jloe nhiedttire Ahendrafbperts by weigh of 4,4'-
methylenebis(o-chloroaniline) {Iharacuamine MT, manufactured by lhara
Chemical Industry Co., Ltd.) melted at 120°C were mixed, and at the same
time, air was dispersed into the mixture by mechanical stirring so that a
cell-dispersed urethane composition was prepared.
[0186]

While a release-treated conveyor belt (material: urethane, width: 110
cm} whose surface had regularly-formed rectangular recessed-structures
(width: 13 mm, length: 13 mm, depth: 0.8 mm) was allowed to transfer
rotationally, the cell-dispersed urethane composition was continuously

discharged onto the conveyor belt. The cell-dispersed urethane composition

was then covered with a release-treated face material (thickness: 188 um,
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carrying long polishing layer was primarily cut into
80 cm square pieces, and then the face material was
separated. The resulting piece was post-cured atFr-EBH344TR (SG)
for 6 hours and secondarily cut into a
groove-carrying, 70 cmdianeter, polishing |ayer. The
surface of the polishin&]Iayer was then buffed with a

¥

wigghp d PP ¢7) merds a6 2R dilavtane dhpythigliess was controlled to be
w8 b el T EORERSHARR NS thgh B by heating
toBIC 86 4RaPh iRVELQRYEI AT ?Sliﬁﬁ“iﬂgsi&' _Y éﬂﬁ¥§ﬁes§°2 mm)

that a groove-carrying I|am nated pollshing pad was
madle aif @edolyldeBrane GaBxaaplobtaingd.| eThe gebeaseatrvéag dong

el ease sheet terial: ;E , width: 100 cm . whose
POLiShiBE LAYEIWAS et FPATBFR E0mB wyor Belt. The groove-

cofBARRIE IR SR bl i RBCAY, f? s pices, and
thenddepfact gnateridlewhs|sepaea et Thd besRidg picearas post-cured at
uret hane 20 conposition was then continuously

803 Cslon&r hours sheonddrbseut hnter 2 grheve-celktyidgspOranedliameter,

PoliaPLTE T4iT it SUg S AP Ah DBy AR T puged with a

;
iRy A0 kAR RIS MK SHol sORhBY e
thivknesisfayonrayy easn adphstedni A eakhion gyerofpeshehdanmidsted on

then_cured by 25 heating to 80C so that a )
the heskesiggraf nooNg-GsTy 518 Relishing layedesofthat a groove-carrying

ret e foamwas fornmed,, and as a result, a
1‘1‘8‘?‘{5%%96}8‘2’?? e DRSNS PRIAREad sheet (thickness of
ot polishing layer: 1.5 nm was obtained. The

groove-carrying long | am nated sheet was then
Expmpler2|y cut into 80 cm square pieces, and then the

v “BISE5 e ook SHRSn st drun s, w100 om

i - 0831441 ' i .
il dadfe e R PR AR AEL LAy s (i
4 3w eéngithh43 dith f HBELHIEC 3 ﬁﬁnLﬁ&@%ﬁ?h@h@éréJWe%'PE@ded on

Corporation) so that the thickness accuracy was
bothjensisapprtaoidheasitase shegtoovithea aellydisperdedniinetheade

ol i shi ng pad was obt ai ned.
COl%pOSltlon Wds ghen continuously c%scharged onto the release sheet. The

cell-dispersed urethane composition was then covered with a cushion layer
(thickness: 0.8 mm, width: 100 cm) made of a polyethylene foam (Toraypef,
manufactured by Toray Industries, Inc.), and the thickness was controlled to
be uniform by means of a nip roll. The composition was then cured by
heating to 80°C so that a groove-carrying long polishing layer made of a
polyurethane foam was formed, and as a result, a groove-carrying long
laminated sheet (thickness of the polishing layer: 1.5 mm) was obtained.
The groove-carrying long laminated sheet was then primarily cut into 80 ¢cm
square pieces, and then the release sheet was separated. The resulting

piece was post-cured at 80°C for 6 hours and secondarily cut into a 70 cm
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70 F-P08144TR(SG) CLAIMS 1. A nethod for

manuf acturing a polishing pad, conprising the steps

of: 5 preparing a cell-dispersed urethane conposit0®N44TR (SG)

by a nechanical foam ng nethod; continuously

di schargi ng the cell-di spersed urethane conposition

onto a face material, while feeding the face materi al;
didmeteraiieag afibe errfdcce! thi eesudtingnlamnien ated |staties pearssdobn

urethane _1Q_conposition; curing th?qcell-dis er sed

I

buffediwithe buhiyes maghine Enasufasitred yndMITEC Oerpriaiian) so

t.0.beuni for a i.shing .Sl .
thas i iHPkaRE e B el ABHSTR TP FoaitBoR Bfoicimying
larhB¥REd RYIAHI8L Rl (a8 dMeenédt 0 two pieces so that 15

two | ong polishing | ayers each conprising the

polishing layer and the face naterial are

simul taneously formed; and cutting the |ong polishing

| ayers. 2. A polishing pad manufactured by the nethod

according to claim 20 1. 3. A nmethod for

manuf acturing a | am nated polishing pad, conprising

the steps of: preparing a cell-dispersed urethane

conposition by a nmechanical 25 foam ng nethod,;

conti nuously discharging the cell-dispersed urethane

conposition onto a cushion |ayer, while feeding the

cushi on layer; |am nating another cushion |ayer on the
cel |l -di spersed urethane conposition; 30 curing the

cel |l -di spersed urethane conposition, while controlling

its 71 F-P08144TR(SG thickness to be uniform so

that a polishing |ayer conprising a polyurethane
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foamis formed; cutting the polishing | ayer parall el

to the face into two pieces so that two |ong

| am nat ed sheets each conprising the polishing tay®s144TR (3G)

and the 5 cushion | ayer are sinultaneously forned; and

cutting the long | am nated sheets. 4. A | am nated

pol i shing pad manuf actured by the nethod according to

claim3. 10 5. A nethod foCLadk# acturing a polishing

pad, conprising the steps of: preparing a

cel |l -di spersed urethane conposition by a nechanica

foam ng, nethod; -15 provi di ng._spacef.s,.on hot.h ends.. .

par b SAdPoRh s REr R bR ET PRl SR PR 5P iipg the
stehgefi ng the face material; continuously discharging

aid cell-dispersed urethane conposition onto a part

of gaieghat-buppa melledisplersdk eethhmn s pangositiondsy a mechanical

provided; .lam nating another face material on said
foagrivgaelaedicel | - di spersed 20 urethane conposition;

curi | +.di . r : It ' ‘s

con R Py O RRRREY A peRE ey i Ssition
ontooR GaROhi kAl Wavlefe6QINY tisd Rcedmatetiylr et hane foam

is formed; and cutting the long polishing |ayer. 25

6. Taminetingiametiwrdang materiali on She welrdispersed spadwme

conprjses a thernoplastic resin or a thernosetting
COIFEgg‘ﬁl.On?. The nmethod according to claimb5, wherein the

spa . i o i i a js . .

22l ol DGR ook bt bonuotiog s
thiClcROssl dA BRUEG ormpye tAA g ahpslasititigihydd QoRiprising0f palyrurethane

8. The nethod according to claimb5, wherein the spacer
foapvimfdrsesd;a pol yur et hane foam whose conposition is

the csl’ﬁﬁ%gaﬁqet S(?ﬁslgi]cngsﬂy%r Fi)%tlrlallel to the face into two pieces so that
two long polishing layers each comprising the polishing layer and the face
material are simultaneously formed; and

cutting the long polishing layers.

2. A polishing pad manufactured by the method according to claim

3. A method for manufacturing a laminated polishing pad,
comprising the steps of:

preparing a cell-dispersed urethane composition by a mechanical
foaming method;

continuously discharging the cell-dispersed urethane composition
onto a cushion layer, while feeding the cushion layer;

laminating another cushion layer on the cell-dispersed urethane
composition;

curing the cell-dispersed urethane composition, while controlling its
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5 di spersed urethane conposition. 9. The nethod
according to claim5, wherein the spacer provided on
the inner site is a lamnate conprising at |east-py®144TR (5G)
peel abl e resin sheets. 10 10. A polishing pad
manuf actured by the nmethod according to claim 5. 11.
A nmet hod for manufacturing a | am nated polishing pad,
thieRABES 86 B tiforheRs tbht alposieRRy layer 2oeeplisitigsa godpdrethane
ur et hane conposition by a nmechanical foam ng nethod;
foapn ¢y fetimedispacers on both ends parts and/or an inner

site of. a .cushj.on, |ayer, while. feedi t he cushi on
"y ittt BRI SRS e LS Ee C8rd BRoos piFes so that
_ i 0 ) Lo .

A RIRLSORASIAL SRkt B Rt 1everan on
cudhiog gteairalsimulaicbidily thianagdgaadl | - di sper sed

urethane conposition; curing the cell-dispersed

ur etBtingBrpiong laspinasedghfedspol i shing | ayer

conprising a pol yurethane foam while controlling its

thickness to be 25 uniform so that a |long | am nated

sheef, i & 1hR{iABHd pBHsAlG 'Paa fB&URBEleANby hE nstiRRt -

12. The method according to claim1l, wherein the
accopdieg to ctaipr Bses a thernoplastic resin or a

thernosetting resin. 30 73 F-P08144TR(SG) 13. The

nmet hod according to claim 11, wherein the spacer

hot &5 o AeREE oA et uife TPEGHH Bad, b5 Ing the

stepsQfr ude fromthe cushion layer. 5 14. The nethod
according to claim 13, wherein the spacer provided on
t he preparirg aecladispersehurethaaicompastion byt almeaghanical
20% over, the wavel ength range of 400 nmto 700 nm
foamingmmethiedhod according to claim 11, wherein the

ig%qv@g%’%c{eﬁg%fbgfﬂ %HHE%S atrﬁf/ﬁr%?ﬁner site of a face

Sane as t
material, while feeding the face material;

continuously discharging said cell-dispersed urethane composition
onto a part of said face material where the spacer is not provided;
| laminating another face material on said discharged cell-dispersed
urethane composition;
curing the cell-dispersed urethane composition, while controlling its
thickness to be uniform, so that a long polishing layer comprising a
polyurethane foam is formed; and

cutting the long polishing layer.

6. The method according to claim 5, wherein the spacer comprises a

thermoplastic resin or a thermosetting resin.

7. The method according to claim 5, wherein the spacer provided on

the inner site has a light transmittance of at least 20% throughout the
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sai d cell-di spersed urethane conposition. 16. The

nmet hod according to claim 11, wherein the spacer

provided on the inner site is a |lamnate conpriSpa@L44TR (SG)
at | east two peel able resin sheets. 15 17. A

| am nat ed polishing pad manufactured by the nethod

according to claim1l1l. 18. A nethod for manufacturing

wadeleeltls fahge P0G ampitd Si0tynhhe 20 steps of:
preparing a cell-dispersed urethane conposition by a
mechani cal  foam ng nethod; continuously or

DU eIl SEIER LY LRSI by cprprises o

pol ‘f*@t}%@f {eth WMB%(I: %ofrﬁ%glﬁSnH@ fheXarhd &R 1Rt slid cell-

ont 1 nuously di schar gi said cell-dispersed urethane
d1sq:»eﬁm£utreman@n®mpmsmmm of said face material where
the light transmtting region-formng material is not
provi ded; |am nati ng anot her face material on said

ﬁgf 25? gﬁllatla agﬁgg%‘éﬁgsﬁ él%irﬁﬁsdhgﬁégé}hf@fe@ﬂ%er provided on
the- i'nDr%lﬁﬂJ B §q5ltm1ﬁﬁf@ @éhipr%ingcéct" leB gt tWO pdediible resin sheets.
transmtting region-formng material and the cell -

di sper sed urethane conp03|t|on while controlling
their thickness to b uni orm

t t
pol i k% n§ B ing ag }11; y atfp?a%é:cpgc&n&]to claim

5 5 and a polishing region |ntegrated therewith is
“fornmed; and cutting the |long polishing |ayer. 19. The
nmet hod according to claim 18, wherein said |ight
transmtting region-formng material has a viscosity
of 1lt.o SonPtsodvienmaruidicseriagyetampatethpolishingdrad,
accor. di ng to clai.m 18, wherein said cell-dispersed
COIHP&%&@ € §io{| on has a viscosity of 1 to 20 Pas

18, n%ﬁg%gp% s (]jl ﬁﬁéﬁ}se&_ hi e PEE RO doRfSSYitbAGY 8 Hkéhihical

foaming method;

providing spacers on both ends parts and/or an inner site of a
cushion layer, while feeding the cushion layer;

continuously discharging said cell-dispersed urethane composition
onto a part of said cushion layer where the spacer is not provided;

laminating a face material on said discharged cell-dispersed urethane
composition;

curing the cell-dispersed urethane composition to form a polishing
layer comprising a polyurethane foam, while controlling its thickness to be
uniform, so that a long laminated sheet is formed; and

cutting the long laminated sheet.

12. The method according to claim 11, wherein the spacer

comprises a thermoplastic resin or a thermosetting resin.
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transmtting region conprises a thernosetting resin.

+ 22. The nethod according to claim 21, wherein said
thernosetting. resin is a polyurethane resin. 20-RB14TR(5G)
pol i shing pad manufactured by the nmethod according to
claim 18. 24. A nethod for manufacturing a | am nated
pol i shing pad, 25 conprising the steps of: preparing )

a celd. dThpenethbdiprectiatingdorglaignt I hrivhgreinndehspacss| provided
f pam ng net hod; dischar gi a light transmttin
on, B TBREF rie RgnasrEn o & diteigh ble ot Afgtisniof Tager and
[ | .l e feeding a
prolfRT shs Id pROGHRR frORPHATCRhRS W
intermttently provided through holes; 75

F- PO8144TR(SG = continuously dischargi ng said )
cel | 14i spaegnathocdaneerslingipadaimol3,crheraingde: spacer provided

id hi I the Iight.t bl )
on FBb o BRSSP LR bR Al Y RSO ey s
walées Eﬁ%ﬁhg}é'of%d Ren Q?Sﬁj@‘h&?.d light transmtting 5
regi on-formng materi al and cel |l -di spersed urethane
conmposition; curing the light transmtting

region-formng material_ and the cell- dispersed
ur et HaxneThempetiad apcorgingdo@aimol 1, wherdia; the spacer

hi ck b if l.ona |.am
co RS Ao RuR e G ph8s el A8t ke tator
sai%&élﬁﬁié&ré@&iLﬁ%tFlaE.‘ﬁ@%ﬁiﬁé’siEiBﬁf ewith is formed; and

cutting the long | am nated sheet. 25. The net hod
according to claim24, wherein said |ight

transmtting region-formn terial has a viscosity )
of 1160 Bhe m@tkmeﬁccwﬁ]@sipgﬂﬁaxmlﬁ,%ﬁewe et RReer provided

on FFESHAHEYH 3554 Mt IEEEI 8 A8 AadRRBERESsuim sheets

when di scharged. 27. The method according to cl ai m 24,
wherein said |ight
17. A laminated polishing pad manufactured by the method

according to claim 11.

18. A method for manufacturing a polishing pad, comprising the
steps of:

preparing a celi-dispersed urethane composition by a mechanical
foaming method;

continuously or intermittently discharging a light transmitting region-
forming material onto a prescribed site of a face material, while feeding the
face material;

continuously discharging said cell-dispersed urethane composition
onto a part of said face material where the light transmitting region-forming
material is not provided;

laminating another face material on said discharged light

transmitting region-forming material and cell-dispersed urethane
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20 transm tting region conprises a thernosetting
resin. 28. The nethod according to claim 27, wherein
said thernpsetting resin is a polyurethane resFapP02b44TR(SG)
29. A lam nated polishing pad manufactured by the
met hod according to claim?24. 30. A nmethod for
manuf acturing a groove-carrying polishing pad,
compapitie;ng the steps of. 30 preparing a cell-dispersed
uret hane c anS|t|on by, a nmechanigal . 76
F- peaazngkhsdight gansnytisgrsaion: W%ﬁlﬁt?lal and the cell-

iAo P AR LA ED AN CRAPTRASIAIAR (o be
unif@ﬁhﬁ abl thhtah At pbBSRIH lay@&* dotepekEhanipgd transmitting region
-dlspersed urethane S conposition; curing the

andea polskpm mionmatftméed;cbhpwmhoa fomnhedeandnt rol | i ng
its thickne to nlf so that a
gr og¥rett Hbﬂfﬂ?? iR:Pg BHE E eﬁg | ayer conprising a

pol yur et hane foamis for rred separating the
groove-carrying | ong poli shi ng | ayer fromthe conveyor

10 bedt; TABMNEtHAd Afchidingrtoaairnals ywherdiangid light

polishing layer. 31. A nethod for manufacturing a
tragusuumngarﬁgwm@rmmgmatgnpé@as & BiRsosEY Y 1 he 3§ Ba's when

preparing a cell-di spersed urethane conposition

chss&ag fchani cal  foaming method: continuously

di schargi ng the cell-di spersed ur et hane conposi tion

onto a rel ease sheet having a recessed structure,

whi |20 f e€He nrgethe] neteatiag tohdaim DB) whatreiatsaid eelf-digpersed

material on the discharged cell-dispersed urethane

uretbapestampasition hag a wiscesity-di k pe 298 srehegfischarged.

conposition, while controlling its thickness to be

uniform so that a groove-carrying |ong polishing

layes1, The method according to claim 18, wherein said light

transmitting region comprises a thermosetting resin.

22. The method according to claim 21, wherein said thermosetting

resin is a polyurethane resin.

23. A polishing pad manufactured by the method according to claim
18.

24. A method for manufacturing a laminated polishing pad,
comprising the steps of:

preparing a cell-dispersed urethane composition by a mechanical
foaming method;

discharging a light transmitting region-forming material such that the
material is deposited in and on through holes, while feeding a cushion layer

having continuously or intermittently provided through holes;
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conprising a polyurethane foamis fornmed; 25

separating the rel ease sheet fromthe groove-carrying

l ong polishing layer; and cutting the groove-CarpY8NY4ATR (SG)
| ong polishing layer. 32. A nethod for manufacturing a
groove-carrying |am nated 30 polishing pad,

conprising the steps of: 77 F-P08144TR(SG preparing

a cetdndhspeshedisoherganesaichpabidispersbyl wratbahanmioraposition

foam ng nethod; continuously discharging the . ) )
ONEQ B PRLY ed d"i??’é@lﬁéﬁiéelb%%&i% it?lr:g%ghgcoﬁsgesauméwpn-formmg
m%@h%lri@\{]io@ rgvfd%%?ssed structure; 5 lamnating a

ushion Ta

er 'on the discharged cell -di spersed

ur et RaAthatGOFBdaLE irBAterfall dr hé Bscled dgedi I9@e SR smitting
ur et hane conposition, while controlling its thickness
regionderomngonatersal amdicel-dispevsed tretfiang tomgosition;
pol i shi.,n ayer. conpri.si.ng a pol yurethane foamis
P or near B N L S GPBG L B ey PORPE BE o RECethe cell-
. " - | . - »
AiFAESk \3chLTE lopRERREah UL EoBrORlRy SRLEXHBrl ko be

unifaengrLeottextcaldng hominngd stiéstadctpsiseeg a light3@anfmitting
met hod for manufacturing a groove-carrying |am nated

regiohiaghd agpqlishingargidns iniggratedsthgrevath iprapeedmnd
cell -djspersed urethane c osition by a nechani cal
foan‘?‘ﬁ@lg%h%gqn%%%%@ﬁﬁ%eﬁr schargi ng the
cel | -di spersed urethane conmposition 20 onto a rel ease

sheet having a recessed structure, while feeding the
rel e25e Theaatthodacoatding @ caih 24, whyetinosaitingght
di scharged cel | -di spersed urethane, conposition;
trapgmitgngregi-foning matgriad fasem sixewioseh 1 6o SGRrisswhen
di c?lgltsrocllling its 25 thickness to be uniform so that a
18§F858€%car ryi ng | ong pol i shing | ayer

26. The method according to claim 24, wherein said cell-dispersed

urethane composition has a viscosity of 1 to 20 Pa's when discharged.

27. 'The method according to claim 24, wherein said light

transmitting region comprises a thermosetting resin.

28. The method according to claim 27, wherein said thermosetting

resin is a polyurethane resin.

29. A laminated polishing pad manufactured by the method

according to claim 24.
30. A method for manufacturing a groove-carrying polishing pad,

comprising the steps of:

preparing a cell-dispersed urethane composition by a mechanical
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conprising a polyurethane foamis fornmed and then a
groove-carrying long |am nated sheet is forned,
separating the rel ease sheet fromthe groove-car+yd®Q44TR (SG)
l ong I am nated sheet; and 30 cutting the
groove-carrying long I am nated sheet. 78
F- PO8144TR(SG 34. A groove-carrying polishing pad

foaming acdthodgd by the method according to claim30 or

31. 5 35. A groqgve-carrying |lamnpated polishing pad "
manuterREDRelShy disshargaintie selshapaipecoiesthpmeasorgposition

3. 36. A net ' ' d
onfiiy @Rvyel i Brre AR BB "2 S urf ace of
a sepineRnRAued alfakeieateMdibn Bite discipidedhidlDdRstrsed urethane

according to claim?2, 10 or 23, the | am nated
complosstiomgy pad according to claim4, 17 or 29, the

o T RGBTSR R AFERaRES SHEFPERfing paule Controlling its
thl%ﬁﬁggg itg Ge' Bnifgh‘ﬁi, Po¥hat’:? grgcR/e-gérerl?g long polishing layer
comprising a polyurethane foam is formed;

separating the groove-carrying long polishing layer from the conveyor
belt; and

cutting the groove-carrying long polishing layer.

31. A method for manufacturing a groove-carrying polishing pad,
comprising the steps of:

preparing a cell-dispersed urethane composition by a mechanical
foaming method;

continuously discharging the cell-dispersed urethane composition
onto a release sheet having a recessed structure, while feeding the release
sheet;

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

curing the cell-dispersed urethane composition, while controlling its
thickness to be uniform, so that a groove-carrying long polishing layer
comprising a polyurethane foam is formed,

separating the release sheet from the groove-carrying long polishing
layer; and

cutting the groove-carrying long polishing layer.

32. A method for manufacturing a groove-carrying laminated

polishing pad, comprising the steps of:
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preparing a cell-dispersed urethane composition by a mechanical
foaming method;

continuously discharging the cell-dispersed urethane composition
onto a conveyor belt having a recessed structure;

laminating a cushion layer on the discharged cell-dispersed urethane
composition;

curing the cell-dispersed urethane composition, while controlling its
thickness to be uniform, so that a groove-carrying long polishing layer
comprising a polyurethane foam is formed and then a groove-carrying long
laminated sheet is formed,;

separating the groove-carrying long laminated sheet from the
conveyor belt; and

cutting the groove-carrying long laminated sheet.

33. A method for manufacturing a groove-carrying laminated
polishing pad, comprising the steps of:

preparing a cell-dispersed urethane composition by a mechanical
foaming method;

continuously discharging the cell-dispersed urethane composition
onto a release sheet having a recessed structure, while feeding the release
sheet;

laminating a cushion layer on the discharged cell-dispersed urethane
composition;

curing the cell-dispersed urethane composition, while controlling its
thickness to be uniform, so that a groove-carrying long polishing layer
comprising a polyurethane foam is formed and then a groove-carrying long
laminated sheet is formed;

separating the release sheet from the groove-carrying long laminated
sheet; and

cutting the groove-carrying long laminated sheet.
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34. A groove-carrying polishing pad manufactured by the method

according to claim 30 or 31.

35. A groove-carrying laminated polishing pad manufactured by the

method according to claim 32 or 33.

36. A method for manufacturing a semiconductor device,
comprising the step of polishing a surface of a semiconductor wafer with the
polishing pad according to claim 2, 10 or 23, the laminated polishing pad
according to claim 4, 17 or 29, the groove-carrying polishing pad according
to claim 34, or the groove-carrying laminated polishing pad according to

claim 35.
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