[1]

[2]

[3]

[4]

[5]

Descri ption POLI SH NG PAD CONTAI NI NG | NTERPENETRATI NG
LI QUI FI ED VI NYL MONOVER NETWORK W TH PCLYURETHANE

WORIDRO X IFHEREI N Technical Field [1] The preseneCT/KR2006/002826

invention relates to a pol yurethane poli shing pad.
More specifically, the present invention relates to a

netvork structure of aLVESgFTARGRET 'R Be T
m@ﬂmmww@mmmmmmm
ﬁ;ggg%l ng pemﬂnrgﬁz%m%@%yor ngelg VYE

devel oprrgﬁ@%f Eﬂéﬂpee g%&%ﬁ%?ﬁ% g%%g Wi th

suflechnical idieldi gh i nt egr ation of sem conductors is

o dBnmterts Sl e Ry e ARE PR allpts pgificaly. the

s epiiesn duehoon twédtes to Iaqm}bmﬂbm: mhisieas ead hating acincarpéretrating
t hl?et{;vgal tﬁl% & 8%23 %ﬁ?legaqlﬁl fglg&rrgfrl]? gobﬂ}fﬁ%@%ﬁﬂ A aVirr11g no pores

sire € realizatlo
ofafhi@ﬁ-bgb@é@ sem conductors have | ed to incorporation

Otha?Eg?thﬂhAPﬂ process into the sem conductor
manuf a

uring processes. The polishing pad is a
c ons Adudicempatdnti¢vhnologiey deslleil o dérearpl fanhighzktd pmcessing

? Aot a?{e mteﬁ‘ﬁéoﬁhﬁ BFM&E d%eﬂéegeh %e%?ofqgse ¥Ch has been

at ness as ESCFI above, n I's therefore

disgojed o algvelaPpen 94 ﬁligila%pﬁ%seémcwwasswr?@p@ Piith|sgch a trend.

r eH;ghtlln&@raalohlo@laerﬁﬁ@ﬁ&@t&@ isslecéRss th Isatsmyeﬁi%h spekilve@Sirements in
rror tric/ netal osi.te, as

gl ass, d diele ﬁ o I
assegélﬁ‘i’nrH&‘S’i‘i’HﬁJ E‘FEFor}SﬁiﬂE’é‘ %tﬂbeoPlﬁr?ar“&?ﬁl‘f“so Sf%ﬂlcqﬁg}‘?tglh'f"ﬁtlﬁr has
gebaoalelay esansinisfastonfor tirerealdntivn bt ednivealucol iregration to a desired

in etvé Jé% 8#%&?%?%% r%a(.)hzel[l&g Hf l%gﬁl @gre% %Hll(’;o?lgﬁ%[ln%rhave led to

fin's
r umbonpgraawp at thegwilislsing pmessunifoatb@ Smlct’ﬁ@c‘@tf ma@u@Ctlmme grocesses.

pO*rhéB&Qh{ﬂgﬁﬁd\@Q& KMs8R8bleipad Bt RPRED b %8 pldn&9H Rk process of
not i on e .a solutjon containing a SUSpenS| on of

fi Wéteﬁaktrml%%g # higd degige of purface 8his deperified above, and is
i niheref@e avibatl Wenintpighap@dtichhifRgrip@tmaealt k’@qum{gl@higﬁ @egree of

f t I
| el e TR e B ey cpeleE P B Bl iE g g vetl s semi-
Urmﬂd&ﬂteflﬂwﬂgdlamr@dtsfelted pol yester or urethane pads

fill ?ghs\ﬂ'l gé.'%e%@#ah? %§n§§%§]g§ﬁ8fcoﬁﬂr&1 el'wear ﬁf ?I{an?ﬁarl"l?/qgléﬁmace to

contal nin m Cr o-
bubterlaes pymesh seectlap ﬁnlsée%$ur§ep@>rTh1@18tCﬁ@rlmly %:pﬁ@hshed by

S| Hibbre d pal AARinBH th@ Surddck Sf fiR! a@ﬁél@ﬁ) E@pdlﬂﬁed)@flé wBHP®Ece) in a
par(%:?)etltﬁ%n }elg?lﬂlr motiortl) ?Vhrlrl%%eso uf'uo%l contalmng a gusBensmn of fine particles (the
slurry) is present at the interface between the polishing pad and the workpiece.
Examples of conventional polishing pads may include felted or woven natural fibers
such as wool, urethane-impregnated felted polyester or urethane pads filled with
various kinds of fillers, or urethane pads containing no filler but having micro-holes or
gas bubbles or pores capable of storing the polishing slurry.
As prior arts relating to the polishing pads, mention may be made of a polishing pad
utilizing protruded fibers in conjunction with voids, via incorporation of urethane into
polyester felt (US Patent No. 4,927,432), IC-series, MH-series and LP-series polishing

pads having a surface structure made up of semicircular depressions by incorporation



[6]

[7]

[8]

utilizing protruded fibers in conjunction with voids,

via incorporation of urethane into polyester felt (US
wea02/011188. 4, 927,432), 1Cseries, Mt series aP@I/KR2006/002826

LP-series polishing pads having a surface structure

made up of sem circul ar depressions by incorporationof

hobf lmﬂosvpdmém@aa kle@le@t¥aittipdredan® @icubbig igdpobubhhar

pgqu%fﬁ%% Cgéy %gﬁﬁagl%g&%%g% i):?{elsgpﬁl%]l)al%oﬁ]aé/nmg] ag%hgrac%e)ristlc surface

st stuctuwre enadade ofl promquIpnmrrdJ@nom\stlmulm onw#hutives ofnilldr particles

U‘%P%[g\gf;N(y %92(@f76f0'f)1 hSHiggi%%@glfI@ ﬁi%hﬁﬂéssm% ﬁs containing

g ahollfwhflm mhqg:s ) wa@msplug ROpYBeIEROWsler %P‘%fﬁe |aBhteix resin such
POAYFBRYurBGWELE (] a?hl%@@ PaRdt N&. 3@)1'313(_‘)5 nd Ia Slele PRER A lication Laid-

po'@éﬁ%@@%%ﬁﬁ ah ¢ S Dl toieNe 1913@8@3%%%53 as

Thmselflb)erchabot/e aﬂa:mrqnmﬂy amﬂloﬁdndoﬁipdirbﬁom@ﬂ difftilengkipawst asterials
gcr:ll% ?s:éj L€ %éseb%)ﬁa?es Pfif ler rGfIre It é}ilclP %(? gglggenaga% g?r 1%90 &k ggfg/urethane
bublbtresVlaﬁWhn@t[s’S)f Hf6§10[ds and non-woven fabric) i nt o t he

pol y*l*ﬁ@h&?sﬁﬁlgﬁhrduﬁzﬂﬂ S)r@trl}ﬁ%ﬁ 'fﬁ)‘sﬁé tQ etﬁ@t\ﬂﬁpﬁndd b 1&%%orat10n of

pol i shi IZI rotrud ersto&et er wt

v onﬁglamedn‘iOd@éﬁeﬁ@F Bl andibslowder ﬁ%ﬁ %@éerrt At Ypbi yest f‘éthblts superior
431 naret§, tlit Sﬁb@%%gb@us@%ﬁﬂiﬁﬁbm%loﬂ pORshikl3rte due to low hardness

St Br 624 BRE I aputy Dbt apd ne S Roee Rl R B g gurface
of sttvenrpachde i ef femikited er dopssssivhl B incepoauticon loPhsksw epherical
P oél%l%ght@ %f g@? nyféis%bﬁleg‘ E{t(f) ?8§u§ett}{alﬂ8 t éﬂ)‘hﬁng‘?ﬂﬁ% lzwalﬁlfble from

sem cClrcu I ons oration
spRehmead Hepe mwre@ﬂy pi‘ddﬁ-:lﬁ umﬂoﬂ@a@ stelsior eghshmgorate and planarity,

PObMYA&IHSHAGon @H{Q@B&n@bﬁsyh(ﬁ%w épﬁ@[‘l&l BB iR @bﬁ:@%as bubbles dis-
Haas, are currentl el y. used due to superjor

powvgﬁfaﬁ@mﬁ%}’t B B}%ﬂ%ﬁafw{ty of B‘ﬁﬂfmﬁh@éﬁ%ﬁi%ﬁh‘?{ﬁbﬂﬁadmg toa
hedi¢fee@es aodmsitpbétaee:s piaqm;maéthﬁie&ﬁaﬁk an@ [ncb@fo@ﬁécgﬁﬁterlals and

bupbl d d

i R e e e S 3 T

! nhaemsi tharpr¢mtie ml_ntfm sp‘@ttyluar @Inhlan@ ofpproirwsiamschnd concavities with/
: n&/gﬁ&ﬁru@é Spflﬁ@r ftgfl’és as ﬁ&ﬂoéeﬁ% USqia!ﬂ&ﬁ No5080 755,_'ahso suffers

gr adu I ncre a$ the polishing pr%ﬁresses
pofrpmlﬁg:ukmw Wﬁfﬂrﬁlgdlﬁi)eé%@? alchesqrpeanesussiiier pagicles. Further, the

st élféhﬁfg%)a@‘éﬁﬁlﬁ)ﬁhh@ %1%?1“- BésRfd &8 1ORGRIARThGIRRE BN SR fes or water
I‘I)Ier rtlcl es, as discl %sed |

W t hout us
USSCE%]TI‘% RPLYREST Pgwgﬁgfl?@ffe ding agH? reginseh erpalyyreihags: taﬁgl*“‘dosed
[ nlnLﬂrapzirQSeErPdBStﬂ‘é(ﬁ SSIO(])BII%fanhdhp%rrﬁwmauﬂjubhd:dt@h Laid-open No.

paﬁ(?pOC ’9 %8 ('1:1%1 Sta hlgr sﬁﬁjﬁrlgs% 0 1fP agty M%aissmngassomated with

pressure g ne s
vvam@nng of b Iveitqmbymfr p(ﬁmdlepoveﬂes rﬁ@ds;l@deml tardrgsy dfxthe pad surface

r e§§ tHe %Hﬁsrl‘m%pll%@és)( '151:0?[&@&6 thu@?esghtﬁd% if? %ﬁzglgeg‘m]tﬁp ?Gﬁﬁl?ng rate.

Pat ent Japanese Pafent PUbl i cat
Lai dlropkhifiagea polbtmngaadiga, indosadvabinggesusry sytipmé e example,

f Ifrn%tﬁdﬂ)(f ﬁllaﬁlbzth&t)dre@fblyq{cﬁiégfrﬁé}ﬂ& @éﬁmbamre\m pdshsm i pgformance is
6] e r upl e

eirtitgied T feand v Sulie TR s APHE o R i BRE ubtters from

pr agrob&sest sdrzttchzas reswtihg ng therpahlshﬂgﬂlsfacm off hiworkplidcs Jundgherefore
Fad ot {Vﬁe {1]5 e'sém Flﬂ‘t}% tl'leS lﬂgm%g)Qd i n%ﬂ'fr)é)[{lqystem cannot

ur et hane St em
maintain sufflclent amounts of the pohshmg slurry on the surface of the pad at the time

of polishing, and is thus not preferable from the viewpoint of polishing rate.

That is, as a principal polymer matrix obtained by blending, mixing, solidification



| CG-2000 manufactured by Rodel) may be nentioned
wherei n polishing performance is inparted to the pad

W@giomg1ees f ace texture. However, such a pol i shPEYKR2@6/002826

[9]

[10]

[11]

[12]

suffers froma problemof stratches occurring on the
pol i shed surface of a workpiece, and therefore is not
V\/I'haiﬁi iynpisadtian 0D15(&8£ hs bibibldshNers bfi® n@GWOSVEIi fb@rlb &dpzidl’havmg
t non-f oam s cnntnralntl |ce .anmo

Eoe0 PR e P PR NP S B B
t hsdtrantm whnyfettushilitg hasiregn ipsintahilis usedtas preerfodisaipk @ad.rlonthis end,

A f a
nCI @H{&H rﬂ{luc%eﬂrl@ Qnﬂé(%\ér}{;&g 059& ﬁetglloglne%;nghl&ke?lals Er(]n@s Or%gas

s oblﬂbhquS» @rahqt@ﬁmwwa@gﬁlapamleo@f fpam@g CO@‘é’éﬂt@ﬁ Brieg
fi &He%{@alfiﬁ&hﬁlﬁﬁal%‘ﬁ@lﬁné alinirfonl @ a@lﬁ@vﬁ@&'a@ @Mjl@)sprl’)&@s in the

el astici.t E and. har dness an u&ggenaé‘ﬁ ahanfe1 .
maPPYWEthaRe AU et CoMErigey avy U Eff Yapief jig planarization
h aﬁrob&eﬂs ¢irviariats $eyniceeldct@s niateeiapalripddnarigatipahrockesek lof glass
?m,faegds whi ch include the above-nenti oned
erogeneous materials, pores or gas bubbles, or
het eHogergousluvmner ipates oc gpatipibélesfin therpel ywgetbanegnatiixi disadvan-
d ufa?%syl@acfsng h ‘ﬁ@:lreag@ ﬁh@éﬂsﬁ?hlfﬂ%ﬂé Bh@ & I((ﬁloﬁmﬁﬂﬁﬁty of

evi process I n p yure hane
na@llsm(sw&,r\@hlela) ﬁ%%lieé}ﬂb’ )}/’ﬂaﬁsaffqn%?o‘lhéfe@ﬁaesdfl dhepishipg peggrmance

i nfr@ﬂndﬁﬁtbllétadnki@ﬂlsop.feﬁﬁ%sﬁ@ﬁtl@ﬁ w\itih[ﬂ @ %oﬁf@éﬁfbﬁdlﬁgl u@é Bbm part to
materi als or $I ana ﬁ%tl on ass surface

[ oPArHERR IR rergase Iy BF JAGES 6‘6 rpoz‘é@n%g%ﬁté%“ Pfr‘?g{eﬁ%es Pads
potonuisingaveeerretublefildérs adtha lpb]gzgm]nmeyndtam ds knowaro form pores

| ”&giecao%‘éaxh{‘esw{‘s}{]ﬁg'sfufr BOS & E%%bnrgqhgg&ls%%&w&ﬁﬁnce via the

I sper COﬂ uen

di et éhﬂ:@lsls fcvmteﬁ@omslané homgvp@s ffémmméhfrsne oAdly veshortcomings

| ofy BRhatdiR® SRS pAd/is\iREe@lel AN fulihBr $i8Eress of the polishing
correspondl ng lots frompart to part, and an_increase

i NORSHRHAN, Hiefrdy Slegiepting Hig PPH@%M%W@V%%& g thepad leads to the
prggmeﬁae@rvi’caﬂs; dfmlﬁg@dnl ng vvat er- soI uble fil I ers in
t he r et ane rm [ 1 "1“2 aﬁ tg a ormed micro
conclb e %P’r?a %‘Peﬁlrarli? binge provi ek
pohmlsmlnrvglrpMOlrﬁharwemvma wheh yweemopder¢ihldy atuilgbledramethe present
pos&gicand concavities. However, these pads have
sh com ngs in that hardness of the pad is decreased
wi Diisclosure b€Inpentiobss of the polishing operation,

d the polishing rate, and wearing of
thireﬁgﬁ qeﬁg[glgﬁfl he shortened service life of the
pad. Théieford, Ahagididnt iventidietia b@f&j/mla&e eview of @ @ove problems, and
polls cont aining . |la nmed .m cro _hol.e
PRk b DRI b G Pup it B01RRin bl having
avai ingdspenefmomg ndteop esientre afppliqudniny] Diopomeswitk agblyurethane

I Ny GRK \e ralRG Pblﬁﬁ'{ﬁ:ﬂ%tgﬁl ﬁmrh%rjtl) IOIQI%BEIE Qﬁeeprokllaﬁls suffered by con-

pr esent 1 nvent I ew of
pr wltiens!, ureihend pads andyihetsthy de prdst (o asbioye @%mtablﬁ\p@h@hlw whereby
t othR AN ish@nder®PHH §iK1ARE R hb&RhA 9luRFhnb ANdr&Bre is not sub-

stantially susceptible to frictional heat and contact with slurry upon performing a
polishing operation, and has improved polishing rate and wear rate characteristics.

It is another object of the present invention to provide a polishing pad having a sig-
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80% by weight, based on the total weight of the polishing pad.
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the FhOWR e AT :0 Ir ﬁ%eg t%%tﬂres W& 081'3? %&Qgﬁ%&&a&e{he present invention

di i socyanate, I'socyan i . .
1, wnbp@m@rpes@armndam@(m frane d;ﬁafﬂlsl@‘amgcﬂetalﬂle& depcription taken in

di &ﬁ% agent that nay
be& used Pﬁtv‘?ﬁq th@%:% r%)ta1 nil;lﬁg]élﬁ-&fig%scygwgfghl east one

ar onbiG &rﬁ“ﬁébé‘éﬁl %'%Mé& f Pelytanang pelihipp pd accpidingdp Example 1

3 Sf thepeRbrifvehtidn,talteanit ARRRERYIGHITZ08XaNE and 100X (1b), re-
4,4' - di ami nobi phenyl, or at |east one polyhydric
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1, 4- bl{.2hisdigndph shp@itpexeasechining redillet Wlﬂnelgktgmttylbehawor over

et {% ﬂd@tﬁjg gl)hshﬁ ré e;P«fdQ @Ye{g‘eﬂbﬁq}l E&%Jnglegj G bl%sent invention and

tr| ropa I tol ucr ose.
Comparatlve Examples 1 and 2; and

FIG. 3 is a graph showing changes of hardness over time, upon impregnation of
polishing pads prepared in Examples 2 and 3 of the present invention and Comparative

Examples 1 and 2 with a slurry.

Mode for the Invention



[25] The pol yurethane polishing pad of the present
invention has a density of 1.0 to 1.5 g/D and a Shore

wmantness of 30 to 80. Brief Description of BEEKR2006/002826
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c omr"é ¢ pallyPhhagnardighitoyernge modeubu sieighs ohalyuit 69 TQJ?:D 000, preferably
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poha&@ﬂl th@Q\l' %ﬁlaeérag@hmculap G)eigh@bpﬂﬁﬁi Foomw! y ol acryl
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| f sqch@s mzjll Q@Lﬁhaxylvmﬂg)m: dn$ocyh@te (CHDI). In addltlon any compound

having isocyanate groups at both ends thereof may be used to prepare the urethane
prepolymer of the present invention.

The prepolymer of the present invention is cured by mixing with the curing agent.
As the curing agent, the present invention may employ a aromatic amines or
polyhydric alcohols or thereof mixture to increase hardness of the prepolymer, or a
mixture of polyols to decrease hardness of the prepolymer.

Examples of the aromatic amines that can be used in the present invention may
include 3,3'-dichloro-4,4'-diaminophenylmethane (MOCA),

4,4'-diaminodiphenylmethane, 1,4-diaminobenzene, 4,4'-diaminobiphenyl and



polyol is less than 50, the hardness can be easily
el evated to the desired level while it is difficult to

w@omrol1ss eactivity thereof, and an increased ROBFEBR006§02826
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is acconpanied by dif ficulties in mxing of the main
material and curing agent. In addition, the higher
rmB chﬁblalbrdw Mg@lhnmfobﬁﬂ]ﬁnﬂOEXﬁhplﬁﬁ otvihe @Slyﬁ?@ﬂlceﬁlcﬂﬁﬂ hawdhg func-

ﬂ aP Zg}; Iﬁ/fﬁg% ﬂa?fn &ﬁli %cie 1, athag?cg\gL e%g?dlélcﬁlealy?eneglycol

r eqhylﬁe@ym& tnpxwelcncgigcdhglyimmstnm@hy:ltmexpmgana,rsdrbltol and
megpfaeturability, it is preferred to use the polyol

haV|n the wei ght - average nol ecul ar wei ght of 50 to

5, ooilj pazpl @ﬁg godysHEn@ agamay 2 splectad 8@m pply¢le that can serve as
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m xt Theuwethape h;amusmt whidke gacadbldiavedn eshidod hadwffered from density
L
g;cﬁl? g&ﬁ%g Jﬁﬂﬁg?&ﬂ?@é@ﬁ tc8fls \%}{1‘5}@ el Iug;ummgéoﬁsﬂﬁl
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t ane

ai SRR e b §RERlety e I PRSI ersbieys bpprovemens

gl wnaedisiming effiomeich yhé nep by pjarceQSSé.mkbd polymend sucr ose.
[ 38] Uyﬂ R¥Q Café;i}%P a4 uﬁch%ngn glgg{l/%gr%gﬁl(g%é/atgﬁted group(s) and

sel ecte from po
c oPRitanelhe MinyE oligsores are Eﬁlymhlézeﬁiﬁylﬁh thatpehiusgthangripetiigyopgosed of

| d@Rtoh iR nat@iaPhndbdrfn@ra@pit, {ucAmhdt ARt vih$l HSRn@and Bﬁ%omer are in-
constitue %Egﬁn%o%rﬁa{gt of the in rraterl al or may

us BRI %{ﬁ‘g/ PSS DN IR sy Reby Urethaig mptgix; o

pr epBomathisqrurgise { the vml monader dnll opalbdallyuuhe nglyaglegﬁmﬁ@&s
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t herefo any agent conventionally used i n the art
t o'eRHfias viEPYly BisettheminkspsnsHatse ﬁ@%?li%shné%wltétpélyurethane By
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pad and the:-t %Pt ai ned po(i % ng Q has a Q I%h[

d eﬁLg}I}gfgent 1t 1s p0551 e 1o alleviate disadvantages such as poor demsity and in-
stability of physical properties due to uneven dispersion, as exhibited by conventional
arts involving addition of heterogeneous materials to urethane. In addition, it is also
possible to achieve a structure which is more stable against heat and solubility in
slurry, via the formation of urethane cross-linked and polymer cross-linked structures.

The above radical polymerization reaction takes place concurrently with polyurethane



[40] The urethane matrix in which gas bubbles were
i ncl uded has suffered fromdensity difference from

w@aoor/otaspart, whi ch consequently results in UPGI/KBR@6/002826
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pol i shing efficiency of the pad within or between
| ots, depending upon different densities thereof.
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crogyl mpk@desi t h the polyurethane natrlx [42] For
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S op(urboh Df poliyweglane, ragingwinaattuaeedf dearbaxydin aoifds snncmt dydmmaric acid,
cr Rac‘c%n % qﬁ)d}ﬁéﬁéqﬁéarﬁ(g i al:i!dnzﬁﬁfja ﬁlta}; 8tide, uh?ch are
above ra yneri zation reaction ace
cofPabledh ﬂﬂ%}dcwgtcrpsgbmly% betwapie pelyetethsne a%@letvmé/l PPLyigied formed
Vi By tadRlal BOIYREriFRHNRE tﬁeul[cfl,ﬁl&Vlngﬁﬁﬁfi’oﬁl&eefn@t(@tloflﬁ@] thd PRyl
vi nyl nononmer used herein may be a conpound having at
| 3" e unsaturated group therein. Exanples of the
V|nyHeﬁmnmmﬁm&mh&mun@gaﬁahﬁaﬂhngpaimn@@&mmbbﬁﬁmgpmaaumﬂmne

%HP? &kn nononers such as styrene, acrylonitrile,
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and bungmsmzy‘trm end mnmgja@né@remnimtaratIQmmamraof A& 150°C. Even
S U&Bu a fnly ¥ III]E"XH%:{H%EB 15%3({\/'3% Sduk Cl()at%' 580 SEAUHRE b sAiGent in terms

and aCOHIC acl acry tes such as
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S SRR T e Yy Rt RS liegest thgymein
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vi %lcaﬂ%ﬁ@&f fdlymerization. The mixed reactants are fed into a mold having a pre-
determined shape (usually, circular-shaped), thereby preparing a polyurethane block
which is utilizable as the polishing pad. The thus-prepared polyurethane block is
completely cured by aging it at a temperature of 80 to 140°C for 24 hours. The aging



[44] The radical catalyst, which is used for the
pol yneri zati on of the vinyl nononmer having unsaturated

w@e@ap(9y8 and optionally the vinyl oligoner i nPGI/KR2006/002826
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pol ynmer, may include peroxi%fes, percarbonates and azo
conmpounds. As specific exanples of the radical
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Cumivatickgent with an u n saturated group-containing

vi nyl_ mon r and optionally vinyl oligoner, the main

rraterﬁ%lmlg@:ﬁ curing agent are mxed to allow for
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e er usua
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ci Vel e%ﬁaqo@@yng t/%é@léwhgﬁhe%% Blﬁ resehpel VG‘P@Y}%\?@d asa chain-
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r ebRH UBHEhS Sanyphediinne. Alder aging (&}%y@yk m@gomen vgs complete, the

u r Rinliadifg GMeedted Syt ahd hdi§lohhHR-hedoMRds WeryempOby filer reduced
was i nterpenetrated and crosslinked with the

poPyt¥'Ethane matrix is obtai ned,

The thus-obtained vinyl oligomer is a liquid styrene-acrylonitrile co-oligomer
having a molecular weight of less than 50,000 and a viscosity of 20,000 cps/50°C, thus
exhibiting liquid-like fluidity.

Example 2

100 g of a polyether polyol (functionality = 2, and Mw = 1000) was charged into a



t he pol yurethane surface is processed to form grooves
and/or mcro holes by a con ventional nethod,
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I nt'ended to prepare a“vinyl
of aIB%ﬁ@V@d%@HWWrW@H@A@&d &E%%%%W@lﬁtmléﬁ § amreﬂt?ne

M ehétich esqﬁmfalleﬁlt %ﬁh oAnel @cg{(}% amd ﬂfelrésﬁlltﬂ/@'rﬁlx@gg ?dls pBur@d into a
m Xi ng vesse 0 I %. I s.obu
0 EhnepY GRotmel D e SRt DR PR e R Miiag and curing

Th@‘eaaf(l leg of ¥B1269b feyoxiex gphn ioftiaxy lcetalysafor sadical polymerization was

@ﬁ%fcﬁfmg gée%ﬁ? r‘f\ea@&gts%ée/ ‘Q‘H lr 9 IBIHP %{ }OOV(\)Ie rlpren The reaction

azo I’ Si SO at a
adnl@duqto’vasﬁelewéémnfoﬂlev@§ 80 mip %?r Ml wauled tags aged at 80°C for 24

reﬁ@ﬂ?dhéré@%&ﬁlﬁng ﬁ?@&nﬁﬁl&e‘f@a%ﬁ@ﬁ to which the mxture
of the m xi n%esse hen added in a gaseous phase

over The peypisthage Hyus @WPFlEﬁd N ialerpitygRf iyl ded’i 284 # SRore D hardness

Af 6£70. dtd Itﬁdsqji?ep)ifred }b'tﬂyllil’e?hhh&’ Elokﬁl@ﬁza@ Ol!ffph‘@tZE), inéhegices, surfaces of
re agt nt S our

coWhic eﬁ%%rgﬁ){oacgssg&t%gorg]fm{cao h esn olerﬁ% ﬁf&?ﬁv\%@ pitch: 30 0) and

cogqobmsefla taher irredmafion. Mjeteafteneceshiot yadewas apptled to the backside of

ac

or ¢ paNfihy b8 FRAGATRS AORK Tl R EME Gl SESE og herety

| | Banefagtyipgpénalpadyresiictri | e co- ol i goner having a

nD epLdh. ar sHoRis @ of iepolyuddth AP gad@peb&e@8s bbove. As can
| epid, RISEM of adth &2, fBOhiaR g E )

01 b epygront B T2iRe AOeS e et ynn e i ur'&g%aeygilﬁgpg pad having
pohrymlterpémtraﬁmg)ﬁm{x/bﬂqstmcﬂue afnalvilipl moﬂ.@ﬁ&)an‘d@&lgﬁﬂnalr wahla
o PRYRERE ol Bl o ingicR oo AT N B IR r e

thbllh’oéﬂctl on vessel in which two sol uti ons vvere m xed
Vas ?h@%v%q)r&&red polishing pad was given a performance test. The chemical-

mechanical polishing (CMP) process was carried out using a CMP tool (IPEC-472,
available from IPEC) and a silica slurry as a CMP slurry (Starplanar-4000, available
from Cheil Industries Inc., Korea), at a flow rate of 200 0/min, a polishing load of 7 psi,
a polishing pad rotation rate of 46 rpm and a wafer rotation speed of 38 rpm.

In this manner, the within-wafer uniformity, average polishing rate, amount of
polishing scratches and wear rate of the polishing pad were measured. The results thus
obtained are given in Table 1 below. In addition, thermal stability and slurry solubility

of the polishing pad were tested. The results thus obtained are shown in FIGS. 2 and 3,



8Q0C and the m xture was reacted wth stirring for 3
hours, thereby preparing a prepol yner having

W0 s@cpanst e groups at both ends thereof (Miin PEI/BR2E@G/002826
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#1). [57] 300 g of 4,4 -netthyl enebi s(o-chl oroaniline)

was charged into a vessel to which 100 g of a
poleygdchieelypol yol was then added. Herein, the

tenp atuiee of the m xing vessel was maintained in a

rang ceedi ng 13Q0C. Then, the defoam ng process

vvas beondeetd poeftarem trhimmxterigl, 100 g wba polyhthar Boldufctionality = 2,

m J— XO?@'W%GChB €d Erﬁ@ﬁ'v@és@ﬁto%ﬁcMPE r%%\f f)? Wag ﬁ%n added.
t1on,

Bearln a curing wg 5
agEhﬁt reggtjon vEeel fewhichitwg seluflpmﬁgwggéwe gs mawéaan gti§0°C for 3

t hﬁ‘oﬁig Mﬁ@i‘ 8t @iz therby pirdparif®a PhdpaBmRir hayink e ( O %rgups at both
g:

Exa : styrene mononer : acrylonitri
%‘Er;ioél)‘ere‘ff%] The above-prepared main material and

C uri hgoﬂgﬁbtpr@l}ﬂresa curkechgent, a0Wp et Banmettg&aebio@-chloroaniline) was
eq&{a\rl aeldem{o esse to WhlcErl:IiO@tgp&g)H% yyg der:gla Ogrg]fsly hteh ngded. Herein, the

pour ed
| msmemtlgb ybf pha noixingovesek imag nefinteihed imed ranganerexe¢edingd 30°C.
c u'ﬁ"hé}gaf?eg it det%al;lﬁnr%f [S}I)Cé%? %Q&QJHQ@ Bﬁ’NVﬁiI? mf®ing&for more than 3 hours

initiator catal or radical ymeri zation was

ad@é‘@n%et@lwée@ew the refgaipng %BE‘M‘?& fgofdhees by tiome thegby preparing a
m éhrﬂig an@ﬁkohf mm E;Iahq)w @@otgl Aan mjmﬂwﬂen&\%nbﬁlme@sﬁﬁhxed

f
BCoCT o8 Tt Mgy L T e e pIE 8 trefHane
r ezatticonequiva8int fdtie qidt lyarr8Oe® and the rersil thrgapaited waagoared into a

CoRRL e hotmod T R0 R0 B B IRER Sy
i negens|Oi cgof W@Yla@é@ﬂ‘éﬁf asvii ipfilatos catatylelor prdics pelymhetigation was

f OMHeH‘t& iR ahe §%e§n|’£‘ Qi@dcﬁahﬁgx/eré- 80xdd fopMGhiRIaf 1:(5[)0 I%Ql Bhe reaction

rooves Vi a aser |rra|a|on Ther eaft o
cuglw Bt Wdelaased Aot thednqlg Piﬁ‘én%%‘kélil‘ij@%l‘e tttﬁ@e aged at 80°C for 24
pohdwhithgepagswlitifg bconmsée r@ad:h@ﬁ| on usi ng a

? ?ﬁgb‘ﬁ g%ldgﬁ%g%gg ﬁlsuls \[}/)gf‘é)tftrae%%d a egﬂ.gyv\%trﬁa EAP %@ S{ﬂﬁl‘éﬂ) hardness of
D063’ Uihetthansepotd phlyngthaae blpck pas et ia® Abiovieslicas, sognces of
gQchrér ﬁﬁh hﬁegﬂed & ﬁﬁgﬂhﬁ\@h&@p Ho%ns‘:fpe BY hoegld é)ltch 300 0) via

Ing p aving an i nterpenetr

nekamrlr@a@tﬂﬁ%t hpisaider. acyshiy padoresrappliethe te Perdide Oiﬁvmerpohshmg

Pzﬂi \)’ih‘ 8420 QdRBI I usingM ddubtfiliéd AHesio8 1k, tbreb manufacturmg a
8n of any other pores or gas bubbles. [61?

Y pol i shing pad was given a perfor rmnce
t est WaTé@stbmg q;aifnﬁm&ma hedlupokolshilingof GBYMusprreesspolishing
Wa a \? [Li esged0 g the @mgnn%NPs 1no§xan{pllep %@%Sulé\fﬁs o%keau‘%ed are

15 easT g iy
(SgléiﬁlpifaWG h@@@FI(é\ﬁamsamtyefyr om Chel | Industries

Inc. c a@ﬁ)\,e@ta id{owrate of 200 DVmin, a polishi ng
Ioad pSi, ol 1shing pad rotation rate of 46 rpm
and B0 9 Do § BriIsPatetialof 0B8 of prelypor palyol(Rngtionality = 2,
MasENw £ heooy wztsldharg\e@fuﬁé aWBssk Do iiyh 582 FAEDI was then added.
po]l"iles rrzala(r:]t onrxgetss?e’l mw nglcﬂ two fsolutlons were mixed was maintained at 80°C for 3
hours under stirring, thereby preparing a prepolymer having isocyanate groups at both
ends thereof.
In order to prepare a curing agent, 300 g of 4,4'-methylenebis(o-chloroaniline) was
charged into a vessel to which 100 g of a polyether polyol was then added. Herein, the

temperature of the mixing vessel was maintained in a range not exceeding 130°C.



pol i shing scratches and wear rate of the polishing pad
were neasured. The results thus obtained are given in

waamrei1disdel ow. In addition, thermal stabilityP@HER2006/002826
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slurry solubility of the pd?ishing pad were tested.
The results thus obtained are shown in FIGS. 2 and
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Re2Q 1 ABhS1WBHiS(oliR &G adiffic) bréVitushf m&@&@aﬂl@mc %Q@added with stirring
r eact i gn” product_was rel eased from:t

| atoetbrain Adninaee. | Tde e gingengus V4 far@fbfor aPOLM fH’é‘Lﬁné was poured

t hﬁﬂtcﬁ‘bpaﬂ’ @t})le Iopemgloldwwﬁfanp\bae&&nra%a@ i ﬁﬂove&@?]lo(l” {0€for 6 hours,
ared

Jée% EE émlﬂf A gPlgﬁltee ang Miglo! oaﬂ‘gl%fﬁ ceﬁlydll eaer éla ﬁ) g[lhe thus-
pod)lytaumecll palryereﬂiaoc lmiwaﬁ)auublocklh@d 2Qenisny hf §J7|5 @45 This Comparative

B Rt AN (RERORRE, h b PRI CL 0
| r r aH\( erm%lshmaépﬁamaénce salreu%q%%htywé tbea@abﬁ@blh%ofttbe thus-
t 2 e ﬂ@&f bﬁiﬁuﬂg pzfdhﬁer@ ;@es'teﬂhg e Afe ﬂﬁrﬁlef é’smnﬂ_@(taﬁlh ple 2. t;l"he results
a esi | | ere
PR B T P oo B e D gy PR fively " €Y

Vaf erA _,@g mihmn@en ormance and slurry solubility of
gge 13 Y CSVH.RI 6 916%)9(61‘ n%e %&%h&gdrae@:e 2En68t c%t ?ﬂconw tfef‘r on which a

nfer as I n FESUI't us ‘obt ai ne
ar @egna,l@mderﬁlfrawasedepoated tep@ic)ess e%b@,otfasxmhyhed[ 6@ the same

ftmﬁhﬁ{g' c\()ﬁdlﬁéﬁé@é ifi E]xaLnK)QJ 2 bl @F ‘A%raé@ Rk e ffomi hitn
eri al yet her polyo IEfunc ionality =
2, po 1sh1ng Was measure

Within-wafer umformlty

For evaluation of the within-wafer uniformity, an 8-inch silicon wafer, on which a
thermal oxide film was deposited to a thickness of 1 [, was polished for 1 min under
the same polishing conditions as in Example 2, and the within-wafer thickness was
measured at 98 positions. Based on these measurement values, the within-wafer
uniformity was calculated according to the following equation:

Within-wafer uniformity (%) = {(maximum thickness of the film - minimum



and Mv = 1000) was charged into a vessel to which 51.2
g of MDI was then added. The reaction vessel in which

WO a7o0l1s® | ons were nm xed was nmai nt ai ned at 8O/K&2008/002826
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hours under stirring, theraby preparing a prepolyner
havi ng i socyanate groups at both ends thereof. [71] In

or thiuknt® @RIGPRAING /42 &KUiveRge ddetiitess 3QBe glof} x 100
4,4'Eﬂg%ﬂ&lenebis(o-chloroaniIine) was charged into a

vess ich 100 g of a polyether polyol was then
addetior ¢vatvaiinn of the stratvpey, ab driectofilicdrewatiex iongvhiets 8 dlermal oxide
W%E H@ﬂd&ﬁé’d {o'h ﬁhdkﬁélﬂ &t ‘Et w§§< g SRALDEbr 1 min under the same

ereatrter, rocess was cCa

oupolighing cenditings f50 Eifémplet Mﬁd svaﬁlaﬁsiraéldtd@eéo%r@tf@r yihe number of
r eﬂmsscm@le@ QMR IR BELUGRE iPHROW SR £He@nww§1e§§akéatusﬁ{g KLA (Model:

Bt B o Kb Tl ths et et b eresents

vi h“ghe“ prtityest thnplslBhing patlayd el iugereof sdratees Theuld not exceed 500
DO%X e(ﬂgﬁélyig%n%(% d%@9ﬁ*%é%§n3|ty of 1.145 g/D

ness o

hus- pr epar ed
into 20 inch slices,

sur f ?&eé/aﬁfatlm bf‘:ﬁﬁe%fa@loﬁl h@ﬁ ‘LBE %§§§§)‘§h Bpthfe %s%zfﬂl[ﬁé Q/as measured

hol es size: 180 D, D) via lase
i r PORE @beé ﬁ\brasm Ef‘affretrewuh an é‘RFéﬁV% th%l(ﬁ%@t apHo %@a@ 000 rpm,

t hendzstagu@inst ke RIrésdbrRnRREfoVIhandedsdulaiethe deeper wear
dQﬁ;lon usi ng a doubl e-si ded adhesi ve tape, thereby

cturing a final pad product. [73]
Vaf erEepodti Biermal &dﬂﬁm mance of the thus-prepared

p0| ' ?Plle&%hﬁ.ﬁg mett fﬁﬁﬁh%{;ﬁlgi n IRV rbeﬁ‘f‘w&%ver temperature

e resu are given

Ta@ﬂ e polydiipad) W] m@méraa@ imeshamienlyibeationof 5] H»wgcordmg to

paDMSA I?D N0 Mecﬂﬁméal%a)fyesﬁﬁ efh&%ﬁﬁ@'tﬂﬁﬁ&fbt&ﬁ\éﬁ 8E€NRen in FIG. 2.
cont ent .2 neq/ g, avail able from Uniroyal)

and 155 I 1DE (hol I ow mi crospheres

c onsFstt ﬂhng)uqﬁosa thé pydsl plepeedinl E;Jatrq;@es 2aidyd &l Corhpative

GoRBItMEL | At S Sl et iR SRRS andiadleaBARCo Phidpess ovgy time was
4 measmeetdwifhetfebres@ts-thtlﬂ artaiaed hicrgayenpn éVGodisl y nel t ed
at 12(0Ciwas added with stirring to obtain a m xture.
The resultlnq m xture was stirred for about 1 mn and

ore

was pou ?ﬁ%ﬂeg’st( Dnél #¥fin %’eﬁ& r@k@ra&é‘ @cﬁﬂ%e&n@[ﬂbe Abration
aged in _an oven at OOC for haours, "t hereb

obtt ai ni |#§°% ol (¥ et h Nélfﬁﬁn@%%éclﬁﬁ’ shinek (/&@i{qﬂ loss(0)
dijametgr: 40 D)|. The thusobt ai nedrpahydingt hane
m cr of dam bl ock] had a |density of 75 g/ D. This
Cbnparative Exanpl e dijd not incILbe formdti on of nmicrjo

holeg® Vapa | aserispr ockes b6l Vafgr -polizghing o100
perfornance, sljurry solu Ity and thermgl stability
of| t he |t husprepar ed poi%hi ng pad were tested in the

sa r as Exanpl e The ults us obt al ne
ar§§§?3§ in Taﬁﬂé 1 Eﬁ% 5 2 % 3, rgspectively.%zlo

[ 17] Aver age pollshlng4ﬁﬁ%e
Comp |68D 1.145 Less than 2450 130 0.284
Ex.1 5.0%
Comp |55D 0.75 Less than 2550 145 0.520
.Ex.2 5.5%

As shown in Table 1, it can be seen that the polishing pad obtained according to the



[ 78] For evaluation of the average polishing rate, an
8-inch silicon wafer, on which a thernmal oxide film

woer®denssited to a thickness of 1 D, was pol i BCEIEER2006/002826
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under the sanme polishing cahditions as in Exanple 2
and the average polishing rate for 1-mn polishing was
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of piehant polenSdn agl Gadpaative Breimplesieandol. sschatvalie$lG. 2, it can be
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he "pol'1 shi'n s ur ene

rasi on
[ 8spdFys atea/e}n@ete:nbhvelfunﬁlhe t@mea@mmf 126 but h@lmeagradual

degddeRf of e elL8t m%a{ﬁl% @ft%ﬁatﬁ@tﬁﬁé&ﬁﬁ% Tﬁivﬂag'er-r ﬁkbeﬂohshmg pad
Abr asi on Tes ter, an abrasive wheel H 22 x500

g Pisayed inbxpHf éﬁ&lezmewnl; BB f‘é‘ﬁ&’lteffﬁlébsbaé‘&ﬁ]é}’ no change in the

abélaﬁicQﬁocpﬂlﬁs‘@reﬁwmrite@ul ts in the deeper wear depth
[ 86] eval uat.i on

f Th
the FRer it SOaBrPrey epe i Seodrh b Py tRapPheiion of
ovle(vhshmggedatpwmre@f 1nthemptﬁIs i2sAmid Bopnd b myaes ative dsamgpdesalt and 2, into

a {fl@% Alsh R f carrb Q&B% Qhin f the present
AR R e Chipahe

ani ca ySIS he res
obtnapmféw %h@l@qweﬂgmﬁwmtewzase[le Q]ardne%@tdueﬁo Syrypmpregyation and

i nasSi fé%lﬁly alBRbr fQiredsBirSthB PORNASEs effibRnOPGS BIRPRLARM HaRiness
and arative Exanples 1 and 2 were

m’fﬁ’lS H%iﬁQHl‘f%taﬁmt?‘)}hea % decrease of hardness over

ti IfdugariaEApplIRAbilitye test results thus obtained are
given in FIG 3. [90] Table 1
-The present invention provides a polishing pad exhibiting substantially no change

in a polishing rate due to frictional heat and contact with polishing slurry during the
CMP process, by minimizing changes in hardness resulting from heat and contact with
the slurry, via an interpenetrating network structure of a vinyl polymer, formed via
radical polymerization, with a polyurethane which is used as a matrix of the polishing
pad. Further, use of a liquid vinyl monomer and optionally a vinyl oligomer results in
no occurrence of poor dispersion and density difference as normally exhibited upon
mixing of different kinds of materials and enables production of stable products due to
uniform dispersibility thereof in terms of a molecular structure. Further, according to

the present invention, the interpenetrating network structure of the vinyl polymer



[91] As shown in Table 1, it can be seen that the
pol i shing pad obtai ned according to thepresent

WO poogi1i1sh exhi bi ts hi gher hardness and densi t BCT/E®R2006/002826

[96]

conpared to Conparative Exdpple 2, and has superi or
values in the average polishing rate, wthin-wafer
u nf(fr@lédflﬁviayra@lﬁal mhyradraasn waﬁdheslbcggmmfeihaw inlayixSle@drtb diproved

e RpP B8 e PR Gy e BRPPRLEE S e RPRR R Gamagee of e
sepal, theatbyduevitimgtahmwlialns e ped with agascreasbd basice hife. he pad
and %ﬂﬁt)&%}ﬁhg #)&%ﬁ%%lﬂ&rtgaf h@:};eésgl?tQS&Jn@igh 'ﬂg\/e been disclosed

net wor ructure of a

r atfir dsUpBYS PHEPPERL oW SBflleé iy rhmrt Wl%@m various modi-
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O|IShIn resent, |nvent|on
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unlforn1ty, and S|gn|f|cantly superior abrasion
performance, thereby resulting in the prol onged
service |life of the pad, as well as inhibition of
scratch generation due to abrasion of the pad during
pol i shing processes. [93] FIG 2 is a DVA (Dynam c
Mechani cal Anal ysis) graph show ng decreases in the

el astic nodul us over tenperature, for polishing pads
prepared in Exanple 2 of the present invention and
Conparative Exanples 1 and 2. As shown in FIG 2, it
can be seen that the polishing pads of Conparative
Exanples 1 and 2 naintain the elastic nodulus at a
consi stent level until a tenperature of 20Q0C, but

exhi bit a gradual decrease of the elastic nodul us
after that tenperature. However, the polishing pad
prepared in Exanple 2 of the present invention

exhi bited substantially no change in the elastic
nodul us over tenperature. [94] FIG 3 is a graph
showi ng changes of hardness over tinme, upon

i npregnati on of polishing pads, prepared in Exanples 2
and 3 and Conparative Exanples 1 and 2, into the
slurry. As shown in FIG 3, it can be seen that the
pol i shing pads of the present invention exhibit an

i nsignificant decrease in hardness due to slurry

i npregnation and as a result, a mnor decrease in the
pol i shing efficiency due to decreased hardness
resulting fromcontact with the slurry. Industria
Applicability [95] -The present invention provides a
pol i shing pad exhi biting substantially no change in a
polishing rate due to frictional heat and contact with
polishing slurry during the CVP process, by mnimzing
changes in hardness resulting from heat and cont act
with the slurry, via an interpenetrating network
structure of a vinyl polyner, formed via radica

pol yneri zation, with a pol yurethane which is used as a
matri x of the polishing pad. Further, use of a liquid
vi nyl nononer and optionally a vinyl oligomer results
in
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no occurrence of poor dispersion and density
difference as normal ly exhibited upon m xi ng of
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stabl e products due to uniflerm di spersibility thereof
in ternms of a nolecular structure. Further, according
to the present inventi on, gazplflgt er penetrati ng network
structure of the vinyl rmed via radi cal
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at | ea noner selecte fromth
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met hac? 9t azo-aei B methyimitane- ﬁmle{) and itaconic acid; and

acryl h as ,met hyl acr

2-hy d?’g %oslg% )}]Ig gf@fi aF %mg ?{%EYlﬁlynil ?h%{lfﬁglg rth? %(%ntent of the vinyl polymer
2- hydr oxtherpachiglin ﬂgtrhmgﬂ (at ® $)9d by wggmmalsed on the total weight of

met hacgyl.at; g The polishing pad according to claim
1, V\,herelpn tﬁlhnééadl cal catalyst used in radical

pol ymeFhepalishingirad aecqrdiagto glan devbereiadhe pelinhingeragihagnp density

consi syfi NG tPf.5RENLM 2 mfr@xj lcia@dne@masmwl Soper oxi de,
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hydr opjg?‘g&?lﬁ e ﬁﬁ‘?‘ﬁ%ﬁg EDEFBRi @ erF@&B‘? Blﬁﬁﬂ ) material is a
hyd r opgepolycher piognydd- by&xﬂj{rh@iﬁﬁ&ﬂm nbapelyol with diisocyanate, or

a; (i so-butyronitrile) and
2 2' -aégcméte(Z nmet hyl but ane-nitrile). LS] The

pol i shihgp@isbingaed reiatding ¢o elabm m wherginghe pelyelhe at least one polyol
cont enfe]Qfed hém Y WbuP SbBihg of polyether polyol, polyester polyol, poly-
carbonate polyol, acryl polyol, polybutadiene polyol, polyisoprene polyol,
polyester-ether polyol, urea-dispersed polyol and polymer polyol.
The polishing pad according to claim 7, wherein the polyol has a functionality of

1 to 8, and a weight-average molecular weight of 50 to 20,000.



in the pad is in the range of 0.1 to 80% by wei ght,
based on the total weight of the polishing pad. [6]

wab@7polisshi ng pad according to claiml, wherePCI/KR2006/002826
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pol i shing pad has a density’of 1.0 to 1.5 g/D and a
Shore D hardness of 30 to 80. [7] The polishing pad
accor dThkgpdlﬂhﬁﬂg&}iama&cor&\ﬂﬁg t@tlaink Mewh@tin thetliédoc@dnateSis at least one

r epol ro uced ri,zation of. 0 | wit
B § Bocy Rt g RS S FRu AR STth R8P e lis Tl R b fiethane
accor ddimgcyanatel 2i6rpi72,4vibleeed diisohgnptel yarbodisnide-nhakfsed
one pofg]ﬁ/ :ﬂglln?ﬁﬂﬁw%tcﬁgoc{yraﬂﬂb Lhe &pfﬁ%ﬁ %Hé]ﬁhﬁ%%l?% stocyanate at least

pol yethe ester
pol yol Onwﬁma lplwtycﬂllsocw@n% mlgs‘d%ﬁ@mﬁbqt wup conmstmg of
pol yi s9 ﬂt@&ﬁ)h@ﬁ’ﬂ'l}ﬂékhanﬂ @hé(ﬁﬁ&rﬁb&e %ﬁéroﬁ@ b¥Qlcyanate and

ur ea- dj sper sed ol yner
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ol ecu' %rrn&l 0y ne s%{ect%g f%)%l @\}%é%)u% (lotn%l]stl gf pol i shi ng

pad acc |socyanate is
at | east' dmblom é,ﬁfa«thamlrmph@udlylarﬂnanaa dgleidaninetliphanyiméthane,

grgup PQQﬁérﬁﬁlbﬂ&zQﬁe ﬁﬁdlaﬁﬁﬁ(ﬁbﬂgﬁ%&hﬁﬁﬁ di i socyanat e,

t ol uene 'di i socyana

car bodf’ ﬁn@l@@@fﬁ;@flr@l@@lr&b&hﬁnﬂe@wA@SH@H@&W@&? @lcghef selected
pol ynefrbé thé glrd))ab eBhdamg ofiliseaxaaailel,oakxdRaml, di’d!tﬁyleneglycol

cycl oal | phat I c ocyanat.e elected fromthe
cgns| st *‘ﬁﬁ I Y%’ szll”lgli?yéa rgéy%gﬁetn&lqtg?g ﬁ(g{age sorbitol and

I sophoswen®edi i socyanat e and 1, 4 cyclohexylnethane
di i soc
ool i s h?‘%}%lﬁgmg (Pamaé&)(?dlg# %%ﬁér V\h{%lh[ﬁé ﬁﬂrfat(:ﬁ L)il&ﬂe p-glh}ﬁ.lrethane
agent p@lSlatnglp@és& pr@n@sgir @rfatm gr@ﬁﬁm@dé@l r@l@tcelmplqésﬂuhiaﬁeﬁelr-
group g@pgbsting of

, 3" -dichloro-4, 4" -di am nophenyl net hane,
4, 4" -di am nodi phenyl met hane, 1, 4-di am nobenzene,
4, 4' -di am nobi phenyl and
3,3 -dichloro-4, 4" -di am nobi phenyl, or at |east one
pol yhydri c al cohol selected fromthe group consisting
of 1, 4-butanediol, 1,6-hexanediol, diethyleneglycol,
et hyl enegl ycol , tripropyl eneglycol, glycerin,
trimet hyl enepropane, sorbitol and sucrose. [12] The
pol i shing pad according to claim1, wherein the
surface of the pol yurethane polishing pad is processed
to formgrooves and/or mcro holes by laser ir
radi ati on.



