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to provisional application Serial No. 60/343,324, filed Decenber 20, 2001.
The presewDoBny®ati on relates to a polishing pad. In part ipcalso2/4dcbe
polishing 5 pad of the present invention can be porous and, can conprise
particul ate- pol yner and an organic pol yner binder. The polishing pad
according to the present invention is wuseful for polishing articles, and
is especially useful for chem cal nmechanical polishing or planarization of
m croel ectronic and optical electronic devices such as but not limted to
sem conductor wafers. 10 The pol i poISHINGPADAr i zation of a rough surface
of an article such as a mcroelectronic device, to a substantially snooth
surface gener al | This applicatien elaimd priprity keprowvisipmalkapplieationviierial Nbe wor k surface
of a polishj i d and repetitive notion. A polishing
fluid can bée&?%#%pcﬁzeggg%% \?\)/gg%d’?qugﬁrough surface of the article that is
to be polished anik prosentinvientdorn febates toh pdlishipppads Th partieatir, th&pdlishing
fabrication of a._m.croel.ectronic device can conpri.se.the faor r’rfat‘iﬁonm f a
plural i t§ opadofaprareal IVERERN 28 B POIPLS G o ORPESC RATGHsig pelyires an

conposi ti 0Ny Pérghie polHRE bidke TiRIpoliskink P&d Bédordiftothe PRsédt HReptioe de. The
integrated circuits generally can be Tornmed by a series of process steps

i n whi ch pagsefill ferpalishing srtislesnendeis iespesially yseful fas chesrigal dpgohanicalnsul at i ng and

vhi ch pa s | .
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have a pl anamoplmitsd&dsemitmtduetoewaferssar i ous st ages t hroughout the

production process. As..such roducti.on of a 4 croel ectronic device

Pypi oal 1§ huol o BAShisger PHEGERRSh A ErsBC SR CEiFIG RS Prvol ve a
plurality ofniiedéHdnRUH@PD a MBbiaRtiAFRmREvfabd gérefalySfivelies riBbiggt han one
polishing pad. 25 The polishing step can include rotating the polishing pad

and the seteconghuurioee with ghorwerk sufagernsie nobishing prdising2 corirqied gadice of a
pol i shi ng f}eg%tgivem&iorp R géﬂhﬂgg filidlcdh 6 tt%ﬁo hdtweef ltﬁ‘eaxjﬁhggs%%t% %gtn

optionally ¢ aln an abrasive = particula material suc
limted to thamttictuthat is tebe pelished hutbthe pank surfidcapé theglolishing padr parti cul ate

silica. The polisghi fluid.can fagci]itate .the removal .and 3Q.transport of
br adod Mhnt er +al T8t Fortritonss TPelReERAF SEH G PRRLSS Y et o i
Pol i shi ng pﬁldraﬂﬁg@éﬁﬁie@fdtﬁ difcuits ufi B safichAdiRtoreLbeRte MThe@iitositid of & vary

from pad-to-pad and throughout the operating lifetine of .a partjcular pad.
Vari ati ons §4pstraiecan include silicon or gallium arsenide. The integrated circuits generally

can be formed by a series of process steps in which patterned layers of materials, such
as conductive, insulating and semiconducting materials, are formed on the substrate.

20 In order to maximize the density of integrated circuits per wafer, it is desirable to have
a planar polished substrate at various stages throughout the production process. As
such, i)roduction of a microelectronic device typically involves at least one polishing
step and can often involve a plurality of polishing steps, which can result in the use of
more than one polishing pad. 4

25 The polishing step can include rotating the polishing pad and the
semiconductor substrate against each other in the presence of a polishing fluid. The
polishing fluid can be mildly alkaline and can optionally contain an abrasive
particulate material such as but not limited to particulate cerium oxide, particulate
alumina, or particulate silica. The polishing fluid can facilitate the removal and

30 transpoit of abraded material off and away from the rough surface of the article.

Polishing pad characteristics such as pore volume and pore size can vary from

pad-to-pad and throughout the operating lifetime of a particular pad. Variations in the



WO 03/ 054097 PCT/ US02/ 40626 2 polishing characteristics of the pads can
result in inadequately polished and planarized substrates which can be
unsui t ablwofoasfoabri cati ng sem conductor wafers. Thus, it PCI/USdEsi6R@bl e t o
devel op a polishing pad that exhibits reduced pad-to-pad variation in
pol i shing and pl anarization characteristics. It is further desirable to
develop a 5 polishing pad that exhibits reduced variations in polishing and
pl anari zation characteristics throughpgt_the operating lifetine of the
pad. In accordance with the present invéntion, there is provided a

pol i shi ng pad..conprising: rd. . f .

t her nopl ast?@lsgg}gt%ig{?? %Fglcﬁ((ﬂ%hrfcg&g ts cgr(}:%eg@g} |1né&éegﬁétgﬂb?)§gﬁe&%8 [rﬂﬁnf}n rr%erds,

parti cul at ﬁsm{ratwwﬁidch@gmbé anstitableifoi fabieatiag serhicogdukforvafymeThue itior ks, and
m xtures thereof; a an. organi.c, pol yner hi nder .chosen .from

t her nopl ast @lraﬁglﬁ;sﬁaeveéﬁﬁ@n@}sgm%m@ C%HEQ %FHP?‘%H‘“Q*B‘PG ¥HAHRBA or gani ¢
pol ymer bi nﬁcﬂ{s‘ﬁing' dﬂﬁ%ﬂ&%ﬂﬁ‘e{tfoﬁtchgﬁcﬂéﬁkﬁ/ﬁ?h D EIIRF UsSsiraBRdo dbveldp £5 t her eof .
The present i nvention further includes a polishing pad conprising

par ti cul &t epolishingmad that ¢xkihitoreguesdcvapiotignsen polisides andidararizatisl d bi nder is
formed in-sj . v _ | i i ncl udes a polishing pad
conpri si ng %ﬁg‘rr‘%ﬁt%r%f%?@?& gﬁ?/tr%?g%%%&@ﬁq%ﬁgg\é?g{eﬁ% ymer bi nder wherein there
i's no sintering hfacoardhne veish the pr&sentinpattioncthemtieppoidedarpolidkingipall herein
and in the clainps, the term"substantially upifor . acr.os r ki ng
surface of SUPRFYE" a?%?"@? afe PoyRer § %ﬁef‘if%’ﬁ‘? ﬁﬁﬁ“%? a%’l‘fé’aﬁﬁi“fafecl\é\ﬂﬁgf‘ﬁrspol ymer
and 20 or ggRkginked %(éfﬁéul&b%%&né&%ieﬁﬁafte pdl M@rcbﬁa?fi@é& dﬂ'inﬂ@?ﬁéﬁét?a@ﬂnﬁ _
characteristics of the pad'is reduced, and the uniformty of the physical
char act @Pi spolymentetwhkspangd mixtuahthereed andsb) ancrgane pelimanbindes ohpgenc| ai s,

the terns "Ln-Si ' ' oot ol o Sd ri zation of
t he bi nder™ ﬁgﬁnﬁbésﬁiﬁogﬁagggé@a#@%o@%mc%rﬁm%ﬁg\g{sxa;ntlglrl%&g ?%ﬁj#%{wgfﬁe@n% rz10I ijgy,
refer to prpglgmenpindes) inteegeaneiratingapudymer deoworksygnt nextmragahereofpol yner 25

bi nder of the present inventjon.in the presence. of the par.ticul.ate pol yner.
'n a non- |imitiLB°BRBHIIHERtON frber BBy mRolsFing nad tmPrSPE DGR oy

chem cal |y p&igfier Md h or8a6 pOIARE binded Whéteinhi@idbisdM isfoRty MBSitubi nder whil e
the precursor’is in the presence of the particulate polynmer. |In another

non- | i nil6i niyloseaysH ithapresenkinventioninclydes a plishing nad sempEYRS parficWateysed and

t he nol ecul f e alchc I : ' : | ecul es
of anot her g@g‘% Gr grgfar{)%rﬁgrgé E&?H%?glrngam c&g%ll%%ér |Sr%§t.ee{rqn%ﬁhéﬁ <|§1§s l1iII'?he
presence of sdifhpartiemibieqolyaber. pol yrrer . :

As used herein and in the claims, the term “substantially uniformly across
working surface of said pad” refers to the distribution of the particulate polymer and
20 organic polymer binder such that the variation in physical characteristics of the pad is
reduced, and the uniformity of the physical characteristics of the pad is enhanced.
As used herein and in the claims, the terms “in-situ preparation of the binder”,
“in-situ polymerization of fhe binder” “in-situ formation of the bindér”? and similar
terminology, refer to préparing, polymerizing and/or forming the organic poiymer
25 binder of the present invention in the presence of the particulate polymer. In a non-
limiting embodiment, the molecules of a binder precursor can chemically react with
each other to form the organic polymer binder while the precursor is in the presence
of the particulate polymer. In another non-limiting embodiment, more than one
binder precursor can be used and the molecules of one precursor can chemically react
30 with the molecules of another precursor to form the organic polymer binder while in

the presence of the particulate polymer.



WO 03/ 054097 PCT/ US02/ 40626 3 Suitable organic binder precursors for use
In the present invention can be selected froma w de variety known to
skill ed awDios@an®97 Non-1imting exanples can include nono®eETLSOpH@RO! yer s,
resins and m xtures thereof. In a non-limting enbodinment, the organic

bi nder precursor can conprise catalysts, crosslinking 5 agents, curing
agents, and other conventional additives that are known .in the art. In a
non-limting enbodi ment, the percent poge_ vol une of the polishing pad of

t he.present invention can be cal cul ated”using the foll ow ng equatlon "100

X (density of t d one vV (e.qg.,
granms per cubic %’éﬁgfrféga@“} 8&?{ pagcugs”?eﬁ%u%egg tﬁggae(s:%n(t)?;g%nggrpw Arreri can
St andard Tes%tec%atﬂ‘mdn;“&db{zagﬁmdnd\im tol3killed 2rtB3ns. TNm—hﬁntmg/m{ampiaes(oang. , cubic
centineters per gram) can be deterpm ne a mar orosirretry
met hod in dBElYAMARAMEHS; Prepalywers, regg an E“Xtﬂ’é#glbe %H? L&J?‘BB% mer cury
por osi met ereﬁﬁdﬂfﬁa@ﬂt%@ ahid tﬁﬁder ech%of‘é‘ir%rﬂﬂf'ﬁ& ca?a?ys%s @H)sélﬁlklr{y S
spec1f|caL| on.and-_t he-appended cfal ns,. - singul ar” fornms.. - and ..
"the" ingl wagents) euring ag@itara@d ptheg nmar;gtl@na@) a@b@ve,s thatdre lwvuh@qm ¥be aI ly
limted to one refere 1% SS

ot herwi se indic anixplt]ﬁlg tgrggm%eﬁ?(’gﬁégéfﬁﬁ pEntuéan &??ég&g% 8Ilngr | enffs,
reaction cqnel'ptes@nsnveaﬁdn 84n lfaxrandmlawchuhmg]thb Ifdlompgeqmatma; F100 xa(dehsu'ﬂyai s are
to be understood as bei ng. nodi n | nst ances b term "about .
Accor di ngl yot't ]i!FhPaé’S§ PGV Ql“é‘?jo{ T’fg cgh?fl ‘?ﬁegﬁﬂ%&qﬁ%l parameters 20
set forth '&nﬁﬁ%tef‘)cﬂah%\é‘d@ﬂmﬁ%ﬁ i h&:@?daﬁ{:b wiiR A%ﬁérﬂ:ﬁﬁ‘s&nﬂ&ﬂ"l"&t Megiod

approxi mations t % vary dependi ng upon the desired properties sought

to be ob® a.(@é&l\@yNo@ 1622-88nt epmmtlm(egq cytrie cendimetere gk STABARIRR as an
attenpt to t [ t he
scope of théaetgnmedh% Qzﬁﬁ o%ﬁ%ﬂee?&ggﬁ)o} et elr’thg %fgo @é@fﬂggy ?onst rued
in |ight of4218kl€88muﬁhgan Afutapepoilt mdrwr;gpnrbsxmm ﬁdntheromnriutw appl ying 25

ordi nary roundi tech ues 1.t hst t the.nuneric ranges and
paraneters sett inlgbs 1¥°6‘? %ﬁ%useBb% S%R?Bﬁn ’P?nrﬁlgﬁ? ﬁ%ﬁfi?‘ﬂﬁe ﬁ‘

appr oxi mat | @RSy artfB8nd A anCaind Vel BRchRR pliral referérls tfless sxpRE4IY | hﬁd exanpl es
are reported as preC|ser as possible. Any nunerical value, however,

i nher eniby wwaAviapeallydimisgdioone sefsrepbeessarily resul ting fromthe st andar d
30 Jeviation TOUM hpld6lds of BRPERLIAEAE ShiDbMEAAN RARALE. alfthghiieds 1 15 2
secti onal representaP £ % po I'ng pad assenbly according t

expressing quantities of ingredients, reaction conditions, and so forth used in the

specification and claims are to be understood as being modified in all instances by the

term “about.” Accordingly, unless indicated to the contrary, the numerical parameters
20 set forth in the following specification and attached claims are approximations that

may vary depending upon the desired properties sought to be obtained by the present

invention. At the very least, and not as an attempt to limit the application of the

doctrine of equivalents to the scope of the claims, each numerical parameter should at

least be construed in light of the number of reported significant digits and by applying
25 ordinary rounding techniques.

Notwithstanding that the numerical ranges and parameters setting forth the
broad scope of the invention are approximations, the numerical values set forth in the
specific examples are reported as precisely as possible. Any numerical value,
however, inherently contain certain errors necessarily resulting from the standard

30 deviation found in their respective testing measurements.
Figure 1 is a sectional representation of a polishing pad assembly according to

the present invention;



t he present invention; WO 03/054097 PCT/US02/ 40626 4 Figure 2 is a
sectional representation of a polishing pad assenbly according to the
present iwoeawsmn which is simlar to that of Figure 1 beCTiusowniced t he
adhesive neans is an adhesive assenbly; and Figure 3 is a sectional
representation of a polishing pad according the present 5 invention, in
whi ch a portion of the pad, including a portion of the work surface of the
pad, is shown in greater detail. Figures_1-3 are not to scale. In Figures
1-3, like nunerals refer to the same structural conponents. In a ,
non-11mting Atk BN sdolindd odorhidfioR 86 Rllishilfs: PHIGSSATbYY BESREAOR can
conprise particulzate polymer and an organi ¢ pol ymer binder. The organic

pol ymer  1helyresdat invemtion, whichdssintiler ta thet gfigure i bt in which theradhe@ye i i ti ng
exanpl es of suitabl ghgart i Cu'tﬂt _e%faol ymer can include thernoplastic

parti cul at BB ¥ B ALY M Nkt “par ti cul ate pol yners, and ni xt ures
thereof. In a nPuré Bid 4 s@tiendd eepregentation bLa polishinppadtaccrdingnies present be
chosen.such. that there.is no.sintering of the particles ypon, he%t |-ng. As. .
used herdei HvaRton; ik whichiarortiamof the padAnsludige &ipartion; %éh%wefwsé&a% df‘%r s
mean t hat e AN te; ) 3t particul ate
pol yner, ah%ﬁllﬁﬂtol%vémtn ;yr %%ércdgg éspégﬁgip\gefé\/\ggﬁgts%%&B%??lg%%legi & gli?e t he

parti cul at eupetajswefer itmthelsemp strigthiahgorppehents. t he present invention. In a

non-limting enbodi nent ...when, t he ti Cukl A | I t. onpri ses
particul.ate thg?%BPﬁiwlgn%gf’%‘gmeH?ﬁée pé)lgl)llsﬁslg Pﬁ%"%@g p(r:%%n ‘g‘%ﬁﬁg‘g&?’gd bel ow
20 the nel tompriy paztidilae pdgmepand awbrgahie polynhdrdindat.eThdierzamip palyhiec pol yner .
I n anot her non-lim.ting enbodi nent thei}gglart i cul ate pol ymer can conprise
par ti cui®at &inder eEhing fogat b&‘;‘?l?é?“c\%‘it ¥Bff-have sintering point, and thus
can be unsinter mhqimiﬁﬁg%xmbné%fsﬁampamdmé pelyRif tdncikiale pol ymer for
use in the present invention can be prepared by various methods that are
known to t ierskplastécparticulata polymers, 2esslinked particulatapalymensi #g reixBses nent s,

t he pol yner, can be formed.b n {1 OF ' adi cal
it ated eiath he oo TERnY ebpORERE R deiout{iEGRP corftic Ghobdniich

enmbodi nent that ferdiInvreiitedsgof the partielea upot eatiaph Asasédhereid aby theadaisnsat i on

pol ymeri zation of an isocyanate functional ur et hane, pr r, Wwwth a
pol yam Fre. th%te%o’t“h@Pt%B%{ﬁ“QrFFllafeﬂéewféﬂ“ﬁggh%éF F%IHHW‘?@PSEE@%{T%&P%% a 30
pol yur et hangn gty bathe phiciRek ﬁﬁlyﬁié@ﬁn_d AflleQd ho REAIYITRAd AW EM thd patticles -

ur et hane-di acrylate o ] ]
of the particulate polymer in the polishing pad of the present invention.

In a non-limiting embodiment, when the particulate polymer of the pad
comprises particulate thermoplastic polymer, the polishing pad can be prepared below
20 the melting or sintering point of the particulate thermoplastic polymer. In another
non-limiting embodiment, the particulate polymer can comprise particulate
crosslinked polymer which can have sintering point, and thus can be unsinterable.
The polymer comprising the particulate polyﬁler for use in the present
invention can be prepared by various methods that are known to the skilled artisan. In
25 alternate non-limiting embodiments, the polymer can be formed by a condensation
reaction, or a free radical initiated reaction, or combinations thereof. In one non-
limiting embodiment, the polymer can include a polyurethane formed by
condensation polymerization of an isocyanate functional polyurethane prepolymer
with a polyamine. In another non-limiting embodiment, the polymer can include a
30 polyurethane-acrylate formed by free radical polymerization of a urethane-diacrylate
in the presence of free radical initiator. In a further non-limiting embodiment, the

polymer can include an interpenetrating polymer network formed by stepwise or



in the presence of free radical initiator. In a further non-limting

enbodi nent, the polyner can include an interpenetrating pol yner network
formed bywsetospsiose or WO 03/ 054097 PCT/ US02/ 40626 5 si meiCTArsenus26
condensati on and free radical polynerization reactions. As used herein and
the clains, the term"interpenetrating polynmer network™ (IPN) refers to a
combi nation of two polyners both in network form at |east one of which is
synt hesi zed or crosslinked in the mmadgate presence of the other. Unlike
chemical 5 blends, there are no |nduced coval ent bonds between the two

| Th t t bl | t i
PoNe T ooy ocubtasBs Sideniaifin et Rremal Svara o fetfitns ARNisRRRAE ' O™

physi cal |y smankd &8ss, ﬁﬁ&eﬁaf‘ﬁt&pﬁn%ﬁﬁlr%%dﬂér mmﬂke (lwmmf@sitow vari ous
met hods that are known to the skill arti san. non-limting

enbodi ment ,copination|of fEe solymerghoth in wegfefﬁrraaatll'iﬁsmfmfdﬂaﬂwsc| assified
into desi r 1Eécf:(l)recr3§s ifikddR et nahc%}hé’t@?}e{g%{cb WP e dthdP Wnllie BRGRMAIMENT, the

parti cul ate pol'yimer can e prepared dire y reacting a two-conponent
conposi t5 orblemispthemi angna inglukcgd mageahbandsbntdvean theHiwopotyamers.nghusptt erial , in

Sai 1§ qui okt gribic Biendifs and Py Yo BN s Re PR g

enbodi ment , médh@nisi By WhicH difBstentolyesh casbdpiysieally tdmbihed] t o an aqueous
medi um) can be chosen such that the two-conponent corrp03|t|orlmcz_)an be

substantial |'y i nEspastieulats pplymerea WTGPQTC‘? BY venapsreethods that areknogm to
embodi ment Sthe %}Qﬁe&s miQ&’rr Olgx atxlgﬁt-lﬂﬂftfnﬁ(‘e%ﬂb%ﬁnéfﬁ dﬁﬁﬂgﬁ gﬁ@rsbﬁn peegul ar or

i rregul ar, can i1 nc I'Tmtée e foll ow ng shapes:
spheri cab, aﬂy@emcbllﬁgmtmddnd olabdified inbmdesoed parkickersizs ratgss.ebf anofl@r pon-
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| east’ 100 tWoCdo%ﬁﬁ)neﬂlﬁboﬁ{ﬁogﬁlﬂﬁESmpﬁﬁngh@blyliwyﬁmldmﬁrms-,coﬁtbmlmrt | CU| at e
pol ymer can have an_ average particle_ size' | ess t.han 500 q%crons

| ess than 408craleinghe Pff‘éﬁnqeé)§§ liggidmedipp- %Férf%}éer neplimiting epboqiment ¢ e 5| ze
of the partd, ﬁi"lk(ﬁl? g]%ﬁ o' i heafed aH@ aSieh&d. Wn%&h@ﬁn&ﬂhﬁﬁiﬂé%%oﬁﬁﬁént%@ wel |

known to the artisan. In a_non-limting enbodi ment, the average
parti cl &5 silimidmetium (sach ackitavtlipied toean wno@en@hu@) eAnrhecrhgsanrigch | ght
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As used hedligiiutensh-limitinpeerabaiim®nts, thashape bétheipasicutasf golgmecanive di anet er
of t .he par trlegl!ll?ar or irregular, and can include but is not limited to the following shapes:
spherical, disk, flake and combinations or mixtures thereof.
20 In alternate non-limiting embodiments, the particulate polymer can have an
average particle size of at least 20 microns, or at least 50 microns, or at least 100
microns. In alternate non-limiting embodiments, the particulate polymer can have an
average particle size of less than 500 microné, or less than 400 microns, or less than
300 microns. The average particle size of the particulate polyfner can be determined
25 by methods that are well known to the skilled artisan. In a non-limiting embodiment,
the average particle size of the particulate polymer can be determined using light
scattering techniques, such as a Coulter LS particle size analyzer which is
manufactured and commercially available from Beckman Coulter Incorporated. As
used herein and in the claims, “particle size” refers to the diameter of the particle
30 based on volume percent as determined by light écattering using a Coulter Counter LS
particle size analyzer. In this light scattering technique, the diameter is determined

from a hydrodynamic radius of gyration regardless of the actual shape of the particle.



3 0 based on volune percent as determned by |ight scattering using a
Coulter Counter LS particle size analyzer. In this light scattering

t echni quewotobesgpaneter is determned from a hydrodynam @CTAB0O2S0606
gyration regardl ess of the actual shape of the particle: W 03/054097

PCT/ US02/ 40626 6 The "average" particle size is the average di aneter of
the particle based on volune percent. In a non-limting enbodi nent, the
particul ate pol yner can be substantially solid. As used herein and in the
claims, and with reference to the particul ate polynmer 5 of the polishing
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hol l ow m cp@eaﬁ)sul es. In a non limting enbodi rrent the substantially

solid particul at pol ymer can contain entr S i n the ent r apped
gas bubbl es can ﬁ‘aﬂ/%"no’\ mi “B%Htﬁ%ﬂ’émﬂaﬂg gfﬂ%rscéngﬁéﬁb Hglly ¢ of - t he
average par§difl %sﬁls%@h@xfeu{aﬂﬂlﬂﬂiéélﬁﬁisaérﬁi wilP rd?Qeydmb the%&&rﬁ&ﬂzit@p@@ﬁ{ekcm ate
pol.yners can be chosen froma w de variety of polyners ~ that .are wel |l .known

to the ski | pEthie pelishingpadathe teran“Jubsthutipdlyisalid’ ameansghat|thgpartieulate polymer
| | ch | on,
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i ncl ude ur ea\te@ag% pRRIce SiEO8f 1efRhAPEH- Mélebﬁﬁle@o&ag@ﬁamaekize o8 t}féfpartft‘ﬁla‘fé ates
and nethacryl ates. In alternate non-limting enbodi ments, polyurethanes
can havéObap¥p@se |inkages chosen from urethane |inkages (-NHC(O-0),
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(- NH- C( O) - Sthit are awell ot me skﬂhedtdnmaapdnd dan imdltderbua e mootindifedid i ng

enbodi nent s Q. xi,des hav e |inkages chosen from et her
i kages. ¢ hSvaticBRN oty Do iR iEge-polbRAEre RRGes and

conbi nat i ongoly&bdifte, pblyeﬁéxt EBI@@E&h}h@fyﬁtb,fﬁo‘lydﬂibrzp%lﬁmﬂglﬁﬂﬂ%ﬁiré?char{ehe
particul ate pol yner can oSen from pol y( et h acryl ate pol yur et hane,

pol yepokp depelsieporides B‘Plé@tylfelﬁ&r@é‘ﬂmlMetg dol lz@nmdgbupféyﬁéfvég apMIPHISr epar ed
by vari ous fﬁ%%%gdg hﬁléz‘ithe%ﬁ i@ Me cfafind, e éﬁﬁ ¢ Ié/'la'ié“reférs“to
I ment, t yu et an

non-limting e e particulat’e po can
acrylates which-can include urethane acrylates, methacrylates and combinations of

acrylates and methacrylates. In alternate non-limiting embodiments, polyurethanes
can have backbone linkages chosen from urethane linkages (-NH-C(O)-O-), urea

20 linkages (-NH-C(O)-NH- or -NH-C(O)-N(R)- wherein R can be hydrogen, an
aliphatic, cycloaliphatic or aromatic group), thio-carbamate linkages (-NH-C(O)-S-),
and combinations thereof. In alternate non-limiting embodiments, polyepoxides'
can have backbone linkages chosen from ether linkages, thio-ether linkages, ester
linkages, amino linkagés and combinations thereof. In alternate non-liiniting '

25 embodiments, the particulate polymer can be chosen from poly(meth)acrylate,
polyurethane, polyepoxide and mixtures thereof.

Particulate polyurethanes can be prepared by various methods that are known
to the skilled artisan. In a non-limiting embodiment, the particulate polyurethane can
be prepared from a composition comprising an isocyanate functional material which

30 can have at least two isocyanate groups, and/or a capped isocyanate reactant having at

least two capped isocyanate groups; and a hydrogen functional material which can



be prepared froma conposition conprising an i socyanate functional material
whi ch 30 can have at |east two isocyanate groups, and/or a capped

| socyanatworigastoant having at | east two capped i socyanat @eCgrusapsie2zand a
hydrogen functional material which can WO 03/ 054097 PCT/ US02/ 40626 7 have
at | east two hydrogen groups that are reactive with the isocyanate groups
of the isocyanate material. In a non-limting enbodi nent, the isocyanate
and hydrogen materials can be m xed together and pol ynerized or cured to
forma bul k pol yuret hane, which can then 5 be ground (e.g., cryogenically
ground); angaveRk 1abawWolhyeatoses igtdupd thak BredBadkive vithQRe isocyahht@ighdupd of tHeOdi ment ,
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hydr ogen naiseeyaapte maefialher, sl ow y pouring the nixture into heated
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dii socyanate; aromatic polyisocyanates wherein the isocyanate groups are
bonded di r ectgayictsolvehtcaarinsheds alcotiotsy wafepinsokibhéthers, Yranvhed endistraighty anat e
hal ogenat ed 5 al kyl at ed koxyl at ed. .ni.trat I L] m dified,
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Non-limting examl es of _aliphatj.c polyisocyanates.can include_but are not
J ffa non-ﬁmit?ng t_epmbocilmex?t, e isocyanate tunctional material can be

chosen from isocyanate functional monomers, isocyanate functional prepolymers and
combinations thereof. Non-limiting examples of suitable isocyanate monomers can
20 include but are not limited to aliphatic polyisocyanates; ethylenically unsaturated
polyisocyanates; alicyclic polyisocyanates; aromatic polyisocyanates wherein the
isocyanate groups are not bonded directly to the aromatic ring, for example, oo~
xylene diisocyanate; aromatic polyisocyanates wherein the isocyanate groups are
bonded directly to the aromatic ring, for example., benzene diisocyanate; halogenated,
25 alkylated, alkoxylated, nitrated, carbodiimide modified, urea modified and biuret
modified derivatives of these polyisocyanates; and dimerized and trimerized products
_ of these polyisocyanates.
Non-limiting examples of aliphatic polyisocyanates can include but are not
limited to ethylene diisocyanate, trimethylene diisocyanate, tetramethylene
30 diisocyanate, hexamethylene diisocyanate, octamethylene diisocyanate,
nonamethylene diisocyanate, 2,2’-dimethylpentane diisocyanate, 2,2,4-

trimethylhexane diisocyanate, decamethylene diisocyanate, 2,4,4,-



limted to ethyl ene diisocyanate, trinethyl ene diisocyanate, tetranethyl ene
30 diisocyanate, hexanethyl ene diisocyanate, octanethylene diisocyanate,
nonanet hywerwg/ogiobsocyanat e, 2, 2' - di net hyl pent ane di i socyamarajSo24@26!-
trimet hyl hexane dii socyanate, decanethyl ene diisocyanate, 2,4,4, WO

03/ 054097 PCT/ US02/ 40626 - 8 trinethyl hexamethyl ene diisocyanate, 1,6,11
-undecanetrii socyanate, 1, 3,6- hexanethylene triisocyanate,

1, 8- di i socyanat o- 4- (i socyanat onet hyl )ocg ane, 2,5,7-
trimethyl-1,8-diisocyanato-5-(isocyanatonethyl)octane,
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20 isocyanatoethyl)-bicyclo[2.2.1]-heptane and mixtures thereof.

Non-limiting examples of aromatic polyisocyanates wherein the isocyanate
groups are not bonded directly to the aromatic ring can include but are not limited to
bis(isocyanatoethyl)benzene, a,o.,o’, o’ -tetramethylxylene diisocyanate, 1,3-bis(1- .
isocyanato-1-methylethyl)benzene, bis(isocyanatobutyl)benzene,

25 bis(isocyanatomethyl)naphthalene, bis(isocyanatomethyl)diphenyl ether,
bis(isocyanatoethyl)phthalate, mesitylene triisocyanate, 2,5-
di(isocyanatomethyl)furan and mixtures thereof.

Non-limiting examples of suitable aromatic polyisocyanates, having
isocyanate groups bonded directly to the aromatic ring can include but are not limited

30 to phenylene diisocyanate, ethylphenylene diisocyanate, isopropylphenylene
diisocyanate, dimethylphenylene diisocyanate, diethylphenylene diisocyanate,

diisopropylphenylene diisocyanate, trimethylbenzene triisocyanate, benzene



Non-limting exanples of suitable aromatic polyi socyanates, having

| socyanat e groups bonded directly to the aromatic ring can include but are
not |im two 03850910 phenyl ene diisocyanate, ethyl phenyl en@ecartissmeganat e,

i sopropyl phenyl ene diisocyanate, dinethyl phenyl ene diisocyanate,

di et hyl phenyl ene dii socyanate, diisopropyl phenyl ene diisocyanate,
trimethyl benzene triisocyanate, benzene WO 03/ 054097 PCT/ US02/ 40626 - 9
triisocyanate, naphthal ene diisocyanate,g net hyl napht hal ene dii socyanat e,
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present ' comprise an isocyanate functional polyurethane prepolymer. Isocyanate functional

polyurethane prepolymers can be prepared by various methods that are known to the
20 skilled artisan. In a non-limiting embodiment, at least one polyol such as but not
limited to a diol, and at least one isocyanate functional monomer such as but not
limited to a diisocyanate monomer, can be reacted together to‘ form a polyurethane
prepolymer having at least two isocyanate groups. Non-limiting examples of suitable
isocyanate functional monomers include the aforementioned isocyanate funciional
25 monomers.

Suitable isocyanate functional polyurethane prepolymers for use in the present
invention can have molecular weights that vary within a wide range. In a non-
limiting embodiment, the isocyanate functional polyurethane prepolymer can have a
number average molecular weight (Mn) of from 500 to 15,000, or from 500 to 5000,

30 as determined by gel permeation chromatography (GPC) using polystyrene standards.

Non-limiting examples of polyols that can be used to prepare the isocyanate

functional polyurgthane prepolymer include but are not limited to straight or branched



I nvention can have nol ecul ar weights that vary within a wde range. In a
non- limting enbodi nent, the isocyanate functional polyurethane prepol yner
can have WO oposoer aver age nol ecul ar wei ght (n) of from P0@/S02/462000, or
from 500 to 5000, 30 as determ ned by gel perneation chromatography (GPC)
usi ng pol ystyrene standards. Non-limting exanples of polyols that can be
used to prepare the isocyanate functional polyurethane prepol yner include
but are not linmted to straight or branghed WO 03/054097 PCT/ US02/40626 10
chai n al kane polyols, such as but not limted to 1, 2-ethanediol,

1, 3- propaneg gl alkgl?ez%qlgcgg,ﬁaa?ﬁjs’ Wi nolil]l rfht?i’lltoalnf g{hgnedli&l ?ﬁ%&?ﬁr@&iﬁbpll 2-

glycerol neopent hdne opang,
di - t ri met hypobapredpdnk4-betapediol, ﬂdl—butarmdrui,a@yqa'cbir ndopentyhglydol; pent aeryt hritol ;

| | kyl . gl d
Do) St byt el Rlsfiang g otitopie, ditiid il abfomne e iiblo, 20y el i ¢
al kane  pol yéHtgerythHEN afkd dppgntdé@&hhﬂomﬂogmléy%xﬁ)&%@[%emoh%(ﬁuﬁhot limited to

cyclohexanedlol cl ohexanetr.i.ol., c¢cycl ohexanedi net hanol

hydr oxypPop$r Cﬁ%éﬁa‘ﬁb}’ e%ﬁycﬁy@d&ie%@dl teirapopyilencglyrokt svelipdkans s, such
as but not f"ﬂﬂ’] ?‘Ecﬁ 9s %t%@flﬂlﬁ)é@?d‘ﬁ%ﬂ%entaﬂ%&e ILeQLmed dr oxybenzyl

al cohol and oxyt ol uene; bis such ut 10 nhot limted to
4,4 -isopr omclloh&&mmﬂnqih@wtdhexmedim@hgml élgdmwpx;opy],cymlohexanol and

0y e Rl e S TRIE I BIFRSIBRAR € o Dbt
4 4 - sul fOﬂNéﬂZbﬁﬁﬁ@Dﬂj’drox%% @Ib@helotmaldﬂ@la&ng&auemybhpmommcnqb bhi mted to
- sogropyl | denebi s 1tlghreom) henol)

4 4 - i séPr opstilingtsddpi zswr‘em/& @%f*)“ -gKybisphenol; 4,4°-
i sopropyl i dﬁp?%"?%%é%& F\ ﬁ@hr@%b@&&%@pgh&m ﬂlﬂgpé)ﬂ dispdl bi sphenol's, such

as but not oxy1 ated 4, 4 defedi phenol havi ng from

1to 70 al kbyd]oxsgxhewiknethmcm,&é(ba{ethtrocdlyh)btspmoltanlddaﬁesuyfonﬂbtsphmy

a- but oxy an 3- hut. o0x URS nd_bi,sc: a | n be prepared
by hydrogen’gﬁlﬁg%eaa&eﬂg’ %’8%?2 58%5%61%%“ %dtgm% 1§?Pg§pyég‘§%8e (gg limted to
j j - ﬁop[) owfdnﬁh;mel h nél), WQE@igmamheblﬂé 4- dlélﬂomphﬁioii)catﬂlmexzﬁnol _—

-t hi obi scycl g no 'S r oxXycyc exa met hane, urt her
non-1 i nitPi ni§ORRBYHsleasb! 63«2 grt él%mqw% kﬂxy q’FH SOEREHRUtIRY ent i on
i ncl ude butigtied RRSIkbyTAtEEd, 4‘-%05%@96&«3&@1&@&&?1&5@95 oY £ 70 alRb4Gh as but not
limted to polyethylene gl ycol s havi ng a nunber- average nol ecul’ar wei ght

(M) of  25gtonpwmsedoastt poonited torethony- prepexyn g -rexy dngsi-buigsn gespsiut  not
limted to mgcyfcﬁﬁlgfgmls, which can be prepared by hydrogenating the corresponding

bisphenols, such as but not limited to 4,4’-isopropylidene-biscyclohexanol, 4,4’-

20 oxybiscyclohexanol, 4,4’-thiobiscyclohexanol and bis(4-
hydroxycyclohexanol)methane.

Further non-limiting examples of suitable polyols for use in the present
invention include but are not limited to higher polyalkylene glycols, such as but not
limited to polyethylene glycols having a number average molecular weight (Mn) of

25 from 200 to 2000; hydroxyl-bearing acrylics, such as but not limited to those formed
from the copolymerization of (meth)acrylates and hydroxy functional (meth)acrylates,
such as but not limited to methyl methacrylate and hydroxyethyl methacrylate
copolymers;and hydroxy functional polyesters, such as but not limited to those
formed from the reaction of diols, such as but not limited to butane diol, and diacids

30 ordiesters, such as but not limited to adipic acid or diethyl adipate. In another non-
limiting embodiment, the polyol for use in the present invention can have a number

average molecular weight (Mn) of from 200 to 2000.
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as but not limted to butane diol, and diacids 30 or diesters, such as but
not limted to adipic acid or diethyl adipate. In another non- limting
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In a non-limiting embodiment, the catalyst can be a stannous adduct of an oréanic

acid, such as but not limited to stannous octoate, dibutyl tin dilaurate, dibutyl tin
diacetate, dibutyl tin mercaptide, dibutyl tin dimaleate, dimethyl tin diacetate,

20 dimethyl tin dilaurate, 1,4-diazabicyclo[2.2.2]octane, and mixtures thereof. In
alternate non-limiting embodiments, the catalyst can be zinc octoate, bismuth, or
ferric acetylacetonate.

Further non-limiting examples of suitable catalysts can include tertiary amines
such as but not limited to triethylamine, triisopropylamine and N,N-

25 dimethylbenzylamine. Such suitable tertiary amines are disclosed in United States
Patent 5,693,738 at column 10, lines 6-38, the disclosure of which is incorporated
herein by reference.

In a non-limiting embodiment of present invention, the isocyanate functional
material can include a capped isocyanate material having at least two capped

30 isocyanate groups. The term “capped isocyanate material” as used herein and the
claims, refers to a monomer or prepolymer having terminal and/or pendent capped

isocyanate groups which can be converted to decapped (i.e., free) isocyanate groups
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Non-limiting examples of fugmve capping groups of the capped isocyanate

material can include but are not limited to alcohols, such as but not limited to
propanol, isopropanol, butanol, isobutanol, tert-butanol and hexanol; alkylene glycol

20 monoalkyl ethers, such as but not limited to ethylene glycol monoalkyl ethers, such as
but not limited to ethylene glycol monobutyl ether and ethylene glycol monohexyl
ether, and propylene glycol monoalky] ethers, such as but not limited to propylene
glycol monomethyl ether; and ketoximeé, such as but not limited to methyl ethyl

~ ketoxime. ‘ .

25 Ina non-limiting embodiment, the capped isocyanate material can be included
in the isocyanate functional material to improve the dimensional stability of the
polishing pad prepared from the particulate polyurethane.

While not intending to be bound by any theory, it is believed that the inclusion
of capped isocyanate material in the isocyanate functional material, can result in the

30 formation of covalent bonds: (a) between at least a portion of the particulate
polyurethane particles; and/or (b) between at least a portion of the particulate

polyurethane and at least a portion of the organic polymer binder. In a non-limiting



ketoxime. 25 In a non-limting enbodi ment, the capped isocyanate materi al
can be included in the isocyanate functional nmaterial to inprove the
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functional (meth)acrylates can include but are not limited to hydroxy or amino
functional (meth)acrylates. Non-limiting examples of suitable hydroxy or amino
functional (meth)acrylates include but are not limited to hydroxyethyl methacrylate,
20 hydroxypropyl methacrylate, polypropylenegylcol monomethacrylate,
propyleneglycol monomethacrylate, hydroxyethy! acrylate, hydroxypropyl acrylate,
caprolactone acrylate, t-butyl aminoethyl methacrylate and mixtures thereof.
| In a non-limiting embodiment, the (meth)acrylate-modified isocyanate '
material can be present in an amount of at least 5 weight percent, or at least 10 weight
25  percent, or less than 60 weight percent, or less than 50 weight percent, based on the
weight of the isocyanate functional material.

The hydrogen functional material for use in the present invention can be
chosen from a wide variety of such materials known to the skilled artisan. In a non-
limiting embodiment, the hydrogen functional material can have hydrogen groups

30 chosen from hydroxyl, mércapto, primary amine, secondary amine and combinations
thereof. Non-limiting examples of suitable hydrogen functional materials can include

the aforementioned polyols.
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-terminated oligomers and prepolymers.
In a further non-limiting embodiment, suitable polyamines can be chosen from
15 those based on 4,4’-methylene-bis(dialkylaniline), which may be represented by the

following general formula I,

I
Rj R3 .
H,N O ‘ NH,
R{ Ry
Rs Rg

wherein R; and R, can each independently represent C,-C, alkyl, and R, can be

20 selected from hydrogen and halogen, such as but not limited to chlorine and bromine.
Non-limiting examples of polyamines based on 4,4’-methylene-bis(dialkylaniline)
can include but are not limited to 4,4’-methylene-bis(2,6-dimethylaniline), 4,4°-
methylene-bis(2,6-diethylaniline), 4,4’ -methylene-bis(2-ethyl-6-methylaniline), 4,4°-
methylene-bis(2,6-diisopropylaniline), 4,4’-methylene-bis(2-isopropyl-6-

25 methylaniline), 4,4’-methylene—bis(2,6-diethyl-3 -chloroaniline) and mixtures thereof.

In a non-limiting embodiment, the isocyanate and hydrogen functional

materials can further comprise a catalyst. Suitable urethane-forming catalysts can be

used in the present invention to enhance the reaction of the polyurethane-forming



wherein R3 and R4 can each independently represent Cl-C3 al kyl, and R5 can
be 20 selected from hydrogen and hal ogen, such as but not limted to
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functional érnat e non- e anount
of cat al yst hersmdbyaaferdiee. | ess than 5 percent by weight, or less than 3
percent by weig h{n’ a r?cgn-iiren?t?ngt Qm nod}mgr?tt the rc]:téltalyst can be incorporated into the
hydrogen functional material prior to it being combined with the isocyanate functional
20 material. In alternate non-limiting embodiments, the amount of catalyst used can be
less than 5 percent by weight, or less than 3 percent by weight, or less than 1 percent
by weight, based on the total weight of the combined isocyanate and active hydrogen
functional materials. -~
In alternate non-limiting embodiments, the molar equivaient ratio of
- 25 isocyanaté groups and optional capped isocyanate groups to active hydrogen groups
can be typically from 0.5:1.0to 1.5 : 1.0, e.g., from 0.7 : 1.0 to 1.3 : 1.0 or from 0.8 :
1.0to1.2:1.0.
In a non-limiting embodiment, suitable particulate polymers for use in the
present invention can include particulate polyepoxides. A particulate polyepoxide can
30 be prepared by various methods known in the art. Ina non-limiting embodiment, the
particulate polyepoxide can be the reaction product of an epoxide functional material

which can have at least two epoxide groups; and a hydrogen functional material



by wei ght, based on the total weight of the conbined isocyanate and active
hydrogen functional nmaterials. In alternate non-limting enbodi nents, the
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vl onekincePastie SnepBuRsAreay P EROn B e AR P Al apoxi des, such
as but polyepoxides, such as but not limited to 1,2,3,4-diepoxybutane, 1,2,7,8-
diepoxyoctane; cycloaliphatic polyepoxides, such as but not limited to 1,2,4,5-
diepoxycyclohexane, 1,2,5,6-diepoxycyclooctane, 7-oxa-bicyclo[4.1.0]heptane-3-
carboxylic acid 7-oxa-bicyclo[4.1.0Thept-3-ylmethyl ester, 1,2-epoxy-4-oxiranyl-
20 cyclohexane and 2,3-(epoxypropyl)cyclohexane; aromatic polyepoxides, such as but
not , bis(4-hydroxyphenyl)methane diglycidyl ether; hydrogenated bisphenol A
diepoxide and mixtures thereof. Epoxide functional monomers that may be used in
the present invention are typically prepared from the reaction of a polyol and an
epihalohydrin, for examp]e, epichlorohydrin. Polyols that may be used tb prepare
25  epoxide functional monomers include those recited previously herein with regard to
the preparation of the isocyanate functional prepolymer. A preferred class of epoxide
functional monomers include those prepared from the reaction of a bisphenol, such as
4,4’-isopropylidenediphenol, and epichlorohydrin, such as, 4,4’-
isopropylidenediphenol diglycidyl ether.
30 In a non-limiting embodiment, an epoxide functional prepolymer for use in the
present invention can be prepared by reacting a polymeric polyol and epichlorohydrin.

Non-limiting examples of suitable polymeric polyols can include but are not limited



not, bi s(4-hydroxyphenyl)nethane diglycidyl ether; hydrogenated bi sphenol A
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used in Wbaspso3Ent invention are typically prepared fromCrhesoz/emes i on of
a polyol and an epihal ohydrin, for exanple, epichlorohydrin. Polyols that
may be used to prepare 25 epoxide functional nononers include those recited
previously herein with regard to the preparation of the isocyanate
functional prepolyner. A preferred class of epoxide functional nononers

i ncl ude those prepared fromthe reaction of a bi sphenol, such as
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polyols recited previously herein. In further non-limiting embodiments, the hydrogen

functional material for use in preparing the particulate polyepoxide can include but is
not limited to the non-limiting examples of polyamines recited previously herein.

20 In alternate non-limiting embodiments, suitable polyamines can include
polyamide prepolymers having at least two amine groups selected from primary
amines, seeondary amines and combinations thereof. Polyamide prepolymers can be
prepared by a wide variety of methods known to a skilled artisan. In a non-limiting
embodiment, a polyamide prepolymer haviﬁg at least two amine groups can be

25 prepared by reacting a polyamine, such as, dietheylenetriamine, and a polycarboxylic
acid, such as, a difunctional carboxylic acid. Suitable non-limiting examples of
polyamide prepolymers can include VERSAMID polyamide resins which are
commercially available from Cognis Corporation, Coating & Inks Division.

Non-limiting examples of suitable polycarboxylic acids can include but are

30 not limited to dodecanedioic acid, azelaic acid, adipic acid, 1,6-hexanedioic acid,

succinic acid, pimelic acid, sebacic acid, maleic acid, citric acid, itaconic acid,

aconitic acid, half-esters formed from reacting an acid anhydride with a polyol, and
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pol yam ne, such as, dietheyl enetriam ne 8apd a pol ycarboxylic acid, such
as, a difunctional carboxylic acid. Sui {Labl e non-limting exanpl es of
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gr oup- cont atonthogp skdilisgianehesart.ak anothler erabéditrient, dicaboriglic doid funbidonal aerytic ng

enbodi ment, a .carboxyljc acj.d functional .acryli erial.. 5 can be
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ester group-gont. inin® otﬁq s 'nl(:l:g de h If-es{er f.or ned gy reggting
pol yol s and?® ,@pgﬁﬁ’ﬁu‘g’ﬁsl ¢ aggﬁlﬁfd;?' ,yl:ga%wgangn aﬁ’é'%}HHP# ster formed by
reacting peﬁieﬂ@rlh&&lﬁ;’bdrﬁéhtﬁmb anARdriie], beaciRcoMH palycqer8idbmokd fism or aci d

functional polyesters derived fraom 15 polyols and pol yaci ds or anhydri des.
In a noRdl i BRlyPlagnd pplyaride Ar anbyREdeSpoxi de” and hydrogen functional material s

“nclude those t ok o EnfineKFREE: B PPRTL B8 Rk Bk ot iRl R Dl e
of sui tabl ecan optionally comprise an epoxide ring opening catalyst. The catalyst can include
those that are known to the skilled artisan. Non-limiting examples of suitable
catalysts can be chosen from the group of Lewis bases, Lewis acids and insertion
20 catalysts as described in Ullmann’s Encyclopedia of Industrial Chemistry, 5* Edition,
1992, Volume A21, pp. 673 to 674. In a non-limiting embodiment, the catalyst can
be a stannous adduct of an organic acid, such as but not limited to stannous octoate,
dibutyl tin dilaurate, dibutyl tin diacetate, dibutyl tin mercaptide, dibutyl fin .
dimaleate, dimethyl tin diacetate, dimethyl tin dilaurate, 1,4-
25 diazabicyclo[2.2.2]octane, and mixtures thereof. In alternate non-limiting
embodiments, the catalyst can be zinc octoate, bismuth, or ferric acetylacetonate.
Further non-limiting examples of suitable catalysts can include tertiary amines
such as but not limited to triethylamine, triisopropylamine, tri-tertiarybutyl amine,
tetrafluoroboric acid and N,N-dimethylbenzylamine. Such suitable tertiary amines
30 are disclosed in United States Patent 5,693,738 at column 10, lines 6-38, the

disclosure of which is incorporated herein by reference.



catal ysts can be chosen fromthe group of Lew s bases, Lews acids and

i nsertion 20 catalysts as described in Ulmann's Encycl opedia of Industrial
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by weight, or less than 5 percent by weight, or less than 3 percent by weight, based on

the total weight of the combined isocyanate and hydrogen functional materials, or

20 epoxide and hydrogen functional materials.

In alternate non-limiting embodiments, the conventional additives can be
added to the isocyanate functional material or the epoxide functional material, and/or
the hydrogen functional material. ‘

Non—iimiting examples of suitable particulate polymers for use in the present

25 invention can include particulate thermoplastic polymers, particulate crosslinked
polymers and mixtures thereof. As used herein and in the claims, the term
“thermoplastic polymer” refers to a polymeric material that is essentially not
crosslinked and essentially does not form a three-dimensional network. As used
herein and in the claims, the term “crosslinked polymer” refers to a polymer that is at

30 least substantially crosslinked wherein said polymer has essentially a three-
dimensional network. The structural shape of polymer molecules and the

characterization of thermplastic or crosslinked polymers is known in the art. (See



the total weight of the conbined i socyanate and hydrogen functi onal
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Non-hrnltlng examples of thermoplastic polyurethane polymers for use in the

present invention can include but are not limited to TEXIN® aliphatic polyether-
based thermoplastic polyurethane resins, which are commercially available from

20 Bayer Corporation. Non-limiting examples of thermoplastic poly(meth)acrylates can
include but are not limited to ROHADON thermoplastic poly(meth)acrylate, which is
commercially available from ROHM America, Incorporated.

In a non-limiting embodiment, the particulate crosslinked polymer can be
chosen sﬁch that there is essentially no sintering of the particles upon heating.

25 The amount of particulate polymer present in the polishing pad of the present
invention can vary widely. In alternate non-limiting embodiments, the particulate
polymer is present in an amount of at least 51 percent by weight, or at least 65 percent
by weight, or at least 75 percent by weight, based on the total weight of the particulate
polymer and the organic polymer binder. In further alternate non-limiting

30 embodiments, the particulate polymer can be present in an amount of less than 95

percent by weight, or less than 90 percent by weight, or less than 85 percent by



present invention can include but are not Iimted to TEXIN(r) aliphatic

pol yet her- based thernopl astic pol yurethane resins, which are commercially
avai | abl ewbroans@97 Bayer Corporation. Non-limting exanpl epCofusbhewe®pl asti c
pol y(met h)acrylates can include but are not limted to ROHADON

t hernopl astic poly(neth)acrylate, which is comrercially available from
ROHM Anerica, Incorporated. In a non-limting enbodi nent, the particul ate
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non-limtin ecu
particulate polymer. In a non-limiting embodiment, the molecules of an organic

polymer binder precursor can react with each other to form the organic polymer
binder while the precursor is in the presence of the particulate polymer. In another

20 non-limiting embodiment, more than one organic polymer binder precursor can be
used and the molecules of one precursor can react with the molecules of another
precursor while in the presence of the particulafe polymer to form the organic polymer
binder. ' ’

The in-situ preparation of the organic polymer binder can include

25 polymerization methods that are known to the skilled artisan. In alternate non-
limiting embodiments, the polymer can be formed by a condensation reaction, a free
radical initiated reaction or combinations thereof. In one embodiment, the polymer
can be a polyurethane formed by the condensation of an isocyanate functional

- polyurethane prepolymer with a polyamine. In another embodiment, the polymer can
. 30 be a polyurethane-acrylate formed by the polymerization of a urethane-diacrylate in

the presence of free radical initiator. In a further embodiment, the polymer can be an



pol ynmer binder precursor can react with each other to formthe organic

pol ymer binder while the precursor is in the presence of the particul ate
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pol ymer bi nder precursor can be used and the nol ecul es of one precursor
can react with the nol ecul es of another precursor while in the presence of
the particulate polyner to formthe organic polyner binder. The in-situ
preparation of the organic polyner bipdgs can include 25 pol ynerization
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two active hydrogen groups that can react with the isocyanate groups of the.

isocyanate functional material.
Non-limiting examples of suitable isocyanate functional materials, capped

20 isocyanate materials, (meth)acrylate modified isocyanates, and hydrogen functional
materials, that may be used to prepare the organic polyurethane binder can be chosen
from ;the isocyanate functional materials, capped isocyanate materials, (meth)acrylate
modified isocyanates, and hydrogen functional materials as described previously
herein, respectively, relative to the particulate polymer.

25 In a further non-limiting embodiment, the isocyanate functional material can
include a capped isocyanate material. It is believed that the presence of a capped
isocyanate material can delay the onset of gelation when the isocyanate functional
material and the hydrogen functional material are combined. Delaying the onset of
gelation allows additional time for mixing together the particulate polymer and,

30 isocyanate and hydrogen functional materials. In a further non-limiting embodiment,
the capped isocyanate material can be present in an amount such that the isocyanate

functional material contains capped isocyanate groups in an amount of less than 50



| socyanate functional material. Non-limting exanples of suitable

| socyanate functional materials, capped 20 isocyanate materials,

(et h) acrwbates4vetli fi ed | socyanates, and hydrogen functi omall/USorsweeé al s,
that may be used to prepare the organi c pol yurethane binder can be chosen
fromthe isocyanate functional materials, capped isocyanate materials,
(meth)acrylate nodified isocyanates, and hydrogen functional materials as
described previously herein, respectively, relative to the particul ate
polyner. 25 In a further non-limting &ébodi ment, the i socyanat e functi onal
material can _ include a _ca ged | socyanate material . I% .S believed that the
presence ofePgIsERMyOr ?@?ﬁ?@ molePeraentrqrTom 3 mole pergent %4@?%02?1’%?6 el ation
when the i spcyPRAhe thidiNablaPEflival R 6f fréd isedendth End ¥ Hped RBcyahae!dro R
material are conbined. Delaying the onset of elation allows additional
time for m xi ng Inegwntinitingembadiment|the isogxsnstadunctiggal nzgeria 68y anat e and
hydr ogen f ti 1@l S . - Limtlng.: ' t he
capped i sod HRPE R PRy Benod e pllyRRbna Ricydlle G AR APt 1€
i socyanas’'e twbymeth)suglateraddifiedisocyanhitei greupsagspiedcrited pyaviatsty bgreinpdnan an
amount of |ess than. 50 WO 03/054097 PCT/ US02/ 406 23 nole percent, or at
| east 5 m|f§ﬁ§€rn€8- jmitigg 81%“56’“2'6}’%EB"&?@&W?“‘?‘H‘O%%‘I%?%YW%g‘ﬁ%flaﬁﬁlgs ed on
the total rglpéseRinlanfitnbobss thee60 wefgﬁaﬁ@&&t,amt RARPS heigbpyreaas e
groups. In a non-limting enbodi nent, the isocyanate funct]onal material

can conpr i & feorq frite RO weiahf pereeniolrsed er thsdsapyanate fuastional Bstyizhused ot eri al
havi ng at | te nodified i socyanate groups, as

descri bed g?%%@glp%ﬂﬁggag?ﬁ&}%&éhéf urther non-limting enbodi nent, the
(met h) avo yl at e- rindifondimitingeybodinentrtbeisbatanatarand bgdpgeshmetional an anmount  of
| ess than 60 wei.ght percent, . or at.|east l.ght percent. or from5 to 50
wel ght  per dBHPTAIBHsHO BRTPIRLE ERpiA PR T T e Proratear po e o
prepare t heaRdysti Rohanfiting bxaisbhNitable chtalysts Ram iclude thae resile@di ment , t he
I socyanat e and hydrogen functional materials used to prepare the organic

pol yur et harrseyipvde herstekith sgprdtarihe pisparptien of the pardicelptearolyuxgihans sHebi ng
exanpl es_0f, gy ﬁ&glx}‘?i(t)&ifth%ﬁ’i iabs, 'f&“éx?ﬁﬁ?ﬁt,e R 14kl £ orghiometais! ¥

herein with regar e préparation o ticulate pol yurethane, such
as but n®t dompounds, suchtasy dibaiyitiradilaveste. nor fugthempinelimitingentbpdandntdhe and

Or ganoet 2 dolalyed Berr RERRO PR S 8 By ardOt bt Hal el S to bbBiallf £ e

the isocyanate and hydrogen functional materials. In alternate hon—limiting

embodiments, the catalyst can be present in a amount of less than 5 percent by weight,
or less than 3 percent by weight or less than 1 percent by weight, based on the total

20 weight of the combined isocyanate and hydrogen functional materials. The molar
equivalents ratio of isocyanate groups and optional capped isocyanate groups to active
hydrogen groups of the materials used to prepare the crosslinked polyurethane binder
canbe from 0.5:1.0t02.0: 1.0, or from 0.7:1.0to 1.3 : 1.0, or frorh 0.8:1.0to
1.2:1.0. .

25 In a non-limiting embodiment of the present invention, the organic
polyurethane binder can be a reaction product of an isocyanate functional material
which can have at least two isocyanate groups, and water. Non-limiting examples of
suitable isocyanate functional materials can include those non-limiting examples of
isocyanate functional materials recited previously herein. In a further non-limiting

30 embodiment, an isocyanate functional polyurethane prepolymer having at least two
isocyanate groups can be reacted with-water to form an organic polyurethane binder

for use in the present invention. Non-limiting examples of suitable isocyanate
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In a non-limiting embod1ment a polyepoxide binder precursor can be prepared

by reacting an epoxide functional material which can comprise at least two epoxide
groups; and a hydrogen functional material which can comprise at least two active

20 - hydrogen groups that are reactive with the epoxide groups of the epoxide functional
material. Non-limiting examples of suitable epoxide and hydrogen functional
materials can include those previously recited relative to those epoxide and hydrogen
functional materials used to prepare the particulate polye,péxide as discussed
previously herein. )

25 Non-limiting examples of suitable epoxide and hydrogen functional materials
that can be used to prepare the polyepoxide binder precursor can be chosen from the
epoxide and hydrogen functional materials as described previously herein,
respectively.

In a non-limiting embodiment, the epoxide and hydrogen functional materials

30 used to prepare the polyepoxide binder precursor can comprise an epoxide ring
opening catalyst. Non-limiting examples of suitable catélysts can include those

epoxide catalysts recited previously herein with regard to the preparation of the



15 30 mnutes to 24 hours) in the presence of air having a percent relative
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Further non-limiting examples of suitable organic polymer binder precursofs

can comprise crosslinked polymers. Suitable crosslinked polymers can be chosen
from a wide variety of crosslinked polymers that are well known to the skilled artisan,
20 and can include but are not limited to those recited previously herein relative to the
crosslinked particulate polymer, such as crosslinked polyurethanes, crosslinked
polyepoxides, crosslinked urethane-modified epoxies and mixtures thereof.
Ina non-lirhiting embodiment, the orgaﬁic polymer binder precursor can
" comprise conventional additives. Non-limiting examplés of suitable conventional
25 additives include those additives as described previously herein with regard to
preparation of the particulate polyurethane and particulate polyepoxide, such as but
not limited to mold release agents, dyes and flexibilizing agents. In alternate non-
limiting embodiments, the additives can be present in an amount totaling less than 10
percent by weight, or less than 5 percent by weight, or less than 3 percent by weight,
30 based on the total weight of the organic polymer binder. In further alternate non-
limiting embodiments, the conventional additives can be added to either the epoxide

or hydrogén functional materials.



artisan, and can include but are not Iimted to those recited previously
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“in-situ”.

In a non-limiting embodiment of the present invention, the particulate polymer
20 can comprise a thermoplastic particulate polymer; the thermoplastic particulate
polymer can be mixed with the organic binder precursor, and can be polymerized or
cured at a temperature that is less than the melting or sintering point of the particulate
thermoplastic polymer such that there is no sintering between the thermoplastic '
particles of the resulting pad. In alternate non-limiting embodiments, the terhperature '
25  can be less than 180°C, or less than or equal to 150°C, or less than or equal to 135°C.
In another non-limiting embodiment, the mixture of particulate polymer and
the organic binder precursor can be polymerized in a mold with the application of
pressure and heat, wherein the conditions result in no sintering. Upon completion of
the polymerization step, the pressure underwhich the mold is held can be released, the
30 polishing pad can then be removed from the mold, and the pad can be further

processed, for example, cut into various shapes.



functional material and a hydrogen functional material. The m xture of the
particul ate polynmer and precursor can be polynerized or cured, for
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present invention. As stated previously herein, the polynerization of the
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P J pt%at ca¥1 be imprinted into the work surface of the pad during its formation. Surface

features can be distributed in the form of random or uniform patterns across the work
20 surface of the polishing pad. Non-limiting examples of surface feature patterns can
include but are not limited to spirals, circles, squares, cross-hatches and waffle-like
patterns. ‘ |
In alternate non-limiting embodiments, the polishing pad of the present
invention can have a pore size of at least 1 micfon, or at least 5 microns, or at least 10
25 microns. In further alternate non-limiting embodiments, the pore size of the polishing
pad can be less than 1000 microns, or less than 500 microns, or less than 100 microns.
In a non-limiting embodiment, the particulate polymer and/or the organic
polymer binder can comprise an abrasive particulate material. The abrasive
particulate material can be distributed substantially uniformly or non-uniformly
30 throughout the particulate polymer and/or the organic polymer binder. In a non-

limiting embodiment, the abrasive particulate material can be distributed substantially

. uniformly throughout the particulate polymer and/or the organic polymer binder. In -



means that are known to those of ordinary skill in the art. In a
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the average particle sjze of the abrasive particulate material can
. In a non-limiting embodiment, the average particle size of the abrasive

particulate material can measured along the longest dimension of the particle.
Non-limiting examples of suitable abrasive particulate materials for use in the

20 present invention can include aluminum oxide, such as but not limited to gamma
alumina, fused aluminum oxide, heat treated aluminum oxide, white fused aluminum
oxide, and sol gel derived alumina; éilicon carbide, such as but not limited to green
silicon carbide and black silicon carbide; titanium diboride; boron carbide; silicon
nitride; .tungsten carbide; titanium carbide; diamond; boron nitride, such as but not

25 limited to cubic boron nitride and hexagonal boron nitride; garnet; fused alumina
zirconia; silica, such as but not limited to fumed silica; iron oxide; cromia; ceria;
zirconia; titania; tin oxide; manganese oxide; and mixtures thereof. In a further non-
limiting embodiment, the abrasive particulate material can be chosen from aluminum
oxide, silica, cerium oxide, zirconia and mixtures thereof.

30 In a non-limiting embodiment, the abrasive particulate material used in the
present invention can have a surface modifier thereon. Non-limiting examples of

suitable surface modifiers can include surfactants, coupling agents and mixtures '



vary widely. In alternate non-limting enbodi ments, the average particle
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can measur ed al ong the | ongest di nensi of the particle. Non-limting
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e ol Aot oS AR PR s ot Gt el B st e o <

fused al umanpeisitattyss thedtdasiad pe@ﬁélemrthe/ﬁ@ma Iftafr Which3hd p@ﬁdfulﬂa pb]nyder such
as but not limted to %ﬁgen silicon carbide and bl ach silican carbl de;

titani um disdior gesanisqrobymerdinglengan g prepased. 1 anpihgenon-frdingsmbodipele;
titaniumc I g%.f(ﬂﬁb to
cubi.c bor O%()ﬁ]]!’lﬂ'% (%g a%‘r’]ﬁgﬁ%géﬁg Eégﬁﬁm tri deﬁﬁ%sgﬁea?ﬁ)&e%gemém ﬁl?n(dna :
zi rconi & suflthmmcsﬂmhpalynmandﬂmtolthmam af¢he engenic polyimes bindewringxi de;

crom a; cer Zi Lca .ani tin n | xt ures
t her eof . rf“‘gh?lﬁlﬂlﬂlé?laﬂ% e Pﬁﬁlﬁ}ef‘ % ﬁ%gdfrﬁgmepg%}ﬁ&f Sfeggiﬁvagl pa@?gﬂ} ate
mat eri al caéss lleanCis05eREent b meiaglhqmr lﬁmm 0.6%6 de persentibyaveighey based ox itdbaotaki r coni a
and m xtures thereof. 30 In non- llmtfmdgqu od| nt, the abrasive

particul at é”%t@ff@a%éﬁﬁaﬁlme%@é tan have a surface
modi fier ther eonoNaitld xtafn Ebs%i*?tﬁﬁbfessuﬂfactaﬁt@'féﬁﬂk?nﬁlﬁ F&aeR ifRditibher s can
i nclude surfactants, coupli agents and m xtures WO 03/054097

PCT/ USORY 4082 Siclgle anidwég, @@tﬁqnm, ampheisric pndrhenienrjc swianiinte sech asiut et ant s can

be used to,inpraqve e A id f in the
resi ns frorhré’gﬁeidcﬂnﬁ&i%l aﬂa‘%{’%ﬂ‘feg Z%lgylpoef %Xr%%‘% Sathg?f gﬁ{ggc?%l\zgﬁltg}a P r}g% bi nder
gan bedpr em@fdﬁdNohHgﬁlmghﬂﬁm?lem?]fSuﬁfgblbI&gup’ihigmgbm:ﬂ(br,use nmhph Iprecsgntagent S fcanh
e used to enhance bjn of the abrasiy ticles to the matrix 5 of the
par ti cul at dnyFEHoRERN ‘é‘ﬁg’/dﬁgl langs,sHEh Apbytinet g‘F‘PtF‘ﬁwB’ Gt @eﬁo‘i‘tﬁ‘i‘fﬂé?s atS‘ﬁnder I n

a further z'il@@al{u'nmaﬁésngn ﬁ'ﬁgﬁ’-‘ﬁ ﬁ%emB&ﬁm‘éHtr fiRCBupBb ddeRf cananclhdg present in
an amount of less tha per cen , or fromO0.5 to 10 percent by

wei ght , lEbasSdBQ&EStTimlanm A+174wed @hims whirh aawcasmv@lqéb{rawwéahl%\fr fte?i al "and
surface ”D%frh 15& Non-. limting exanples of suitable surfactants for use in
t he present Ven? 1'on 10 can include anionic, cationic, anphoteric and
noni oni ¢ sur f actErtmwlisising padsf thaprasedt invention can have shapes chosen from but

-

not limited to circles, ellipses, squares, rectangles and triangles. In a non-limiting
embodiment, the polishing pad can be in the form of a continuous belt. The polishing
20 pads according to the present invention, can have a wide range of sizes and
thicknesses. In a non-limiting embodiment, a circular polishing pad can have a
diameter ranging from 3.8 cm to 137 cm. In a further non-limiting embodiment, the
thickness of the polishing pad can vary from 0.5 mm to 5 mm. '
Ina non—hmmng embodiment, the polishing pad of the present invention can
25 have a density of from 0.5 grams per cubic centimeter (g/cc) to 1.1 g/cc as measured
by ASTM 1622-88. In another non-limiting embodiment, the polishing pad can have
a Shore A Hardness value of at least 80, or from 85 to 98, and Shore D Hardness
value of at least 35, or 85 or less, or from 45 to 80, as determined in accordance with
ASTM D 2240.
30 ' In a non-limiting embodiment, the polishing pad can comprise particulate
crosslinked polyurethane and polyurethane binder. In another embodiment of the

present invention, the polishing pad can comprise particulate crosslinked polyepoxide



limted to netal al koxides, polal kyl ene oxides, salts of long chain fatty
carboxylic acids. Non-limting exanples of suitable coupling agents for
use in thwopses®pt invention can include silanes, such agChaiSomets2é i mted
to organosilanes, titanates and zircoalum nates. In a non-limting

enbodi nent, the coupling agent can include 15 SILQUEST sil anes A-174 and
A- 1230, which are commercially available fromWtco Corporation. The

pol i shing pad of the present invention ggn have shapes chosen from but not
limted to circles, ellipses, squares, rectangles and triangles. In a

non- i m tingnd thlaﬁélbigndéﬂ?QnB%ﬁﬁé?'n@ﬁ—liﬁﬁﬁn%_@ﬁb@&rﬂeﬁt, %Jlﬁﬁﬁg‘ﬁéd@an _
continuous belt.” The polishing 20 pads according to the present invention,
can have a ¢fraRriseagicudste grosdinkedpolyepnxiderand polyepoxide binder. | Inmifuithey

enbodi nent i | 4.shi e i er nangi from3.8
oo 17 cefofdifictt, Be AR LRR R MG e TR pARRRR i, 1
pol i shi ng ppalyepxidechigddrr dmma Gurthemambodimentythd polishing pad car édnmgisenbodi nent ,

t he polishing,.pgd of th resent.inventiqn can .25 haye a densjty of from
oe D B e Erossitiel P Bt partiilste prsliaked PONERRHACH by ASTM
1622- 88. | nmatitieh BierstINardd m&wnm@aﬁaé@mlyeﬁ&mmﬁdé Bhd go-Palgnfed’ have a
Shore A Hardness value of at least 80, or from85 to 98, and Shore D

Har dness vBergefof at | east 35, or 85 or less, or from45 to 80, as
determned in ac ' . . -t

enbodi nent, the %3’@?@?38%%3%"55@ géo‘ﬁﬁﬁ%é%té‘z‘?ef’ %lglﬁﬁjaap g,@ d(?%éc%é(:i %[lbed

pol yur et hanefaextepo dyawiag Rgyuee i hdBigurel 3) apohisting pehdhaiing awodf surfaee pr esent

i nventign, e poli.shin d c co l,se parkiculate crosslinke
pol yepogﬁdei{;@g%?ﬁéﬁﬁ‘ﬁga g‘%ﬁ*’ﬁ%&ﬂﬂ%@i%%“ _ %‘E{hac%wé%greﬁﬂp@fl%ﬁ‘é %iﬂﬂ%ler. I'n
a further ngsikidepitiedd eFRRAFH TRYPortid B4 HOWb&SurfacdPAdis depicted PRITHE
particul ate crosslinked pol yepoxi de and pol yepoxi de binder. In a further
embodi ment , deteibingeagnifiedhyiepald c Withcishpencedo pwenified visve 14y pelishingipad 6 ~

ol yur et han : | i s s I ' e
Bol ?/shi ng pgo caﬁS g%&%‘?lla%?ogﬁ%%r@?%}cgtlgb@%gg% %&5?&%&?%@%‘%};
parti cul at ebioderél inaktimlqunc)pqlgpmxEdmchatganiMpmtymeeblirtdhﬂ@mfgﬁtrllmrﬁnfa R

ol yur et hbane _hi nder ol yepoxi de RQi nd ng ,CP- po r.s . ther :
Dt s S RPN RS B e B3y 1 1
reference twotksavfaglfigure 3. In Figure 3, a polishing pad 6 having a work
surface ‘

While not intending to be bound by any theory, it is b;élieved that while in use,
while polishing or planarizing the surface of a silicon wafer, in a non-limiting
embodiment, the porosity of the work surface of the polishing pad of the present

20 invention remains substantially constant. With further reference to Figure 1, as work
surface 11 of polishing pad 6 is worn away during, for example a polishing or pad
conditioning process, new surface pores 30 are formed as those embedded pores 23
residing proximately below work surface 11 are exposed. |

Ina non-limiting embodiment, the polishing pad of the present invention can

25 be used without a subpad, and can be placed directly on the platen of a motorized
polishing tool, machine, or apparatus. In an alternate embodiment, the polishing pad
of the present invention can be included in a polishing pad assembly, wherein at least
one backing sheet can be adhered to the back surface of the polishing pad. In a non-
limiting embodiment, a polishing pad assembly can comprise:

30 (a) a polishing pad having a work surface and a back surface;

(b) abacking sheet having an upper surface and a lower surface; and



10 11 on one side and a substantially parallel back surface 17 on the
opposite side of the pad is depicted. In Figure 3, a portion 14 of work
surface 1Woios/osiwpi cted in further detail in nmagnified vi @TAH02/4062¢ h
reference to magnified view 14', polishing, pad 6 conprises particulate
pol ymer 20, which is bonded together by organic polynmer binder 26.
Particul ate pol yner 20 and organi c pol yner binder 26 together form 15
surface pores 30 on work surface 11, aﬁg enbedded pores 23, which reside
bel ow work surface 11. Wile not intending to be bound by any theory, it
I's believed that whilge i.n use, . while polishing or planari.zing the surface
of a silicon Wak“éra}n? CHVHBIFANS Wef]?%ﬁdg%tﬁ@%?‘ﬁg c,on{%ﬁtewg%h’f%’la% of the work
surface of the Elﬁifdc%fmﬂs\?aﬁstﬁﬁg ?i@arﬂﬁﬁ&@ﬂier 2QFAR\GE BAill GRCKI B RheBS
substantially constant. Wth further reference to Figure 1, as work
surface 11 of pbt #sen-timitiegiersbodimgn; thebagking sheehef the pplidingade a pol i shi ng
or pad condiLkqni . - hose
erbedded pae B be i 65 Bl it tah 3 e R B e
In a nor- | ipad durivg polishitigropatationd) €Tlpdiacking sheep exh lof fabtieatest Gemmuatérialent i on

can 25 be_used w thaout, a pad, and can be pl.aced dijegctl t he platen
of a not or Akare KIgW, ﬂ%l?f’gs@g‘%l artisag, E‘i‘ ﬂlge,m?ff’ ng 'bHPEA%%‘?‘ﬁ?‘ﬁmS ts’gtﬁ? ernat e
embodi ment padiies skt GRiveFattichteddtorh Bfﬁaﬁfc%ﬁﬁeﬂdm%ﬁiﬂ@,muﬁlﬁﬂs tag nbnicl uded in
a polishin assenbly, wherein at

% pa east  one backL&g shee{ can _be

adher ed t olintited aipelyssiersawieh 83 peliethlsne ersnhihajeisheet and pelyolefingsigh g

enbodi nent la) | onprise: 30 (a) a polishing pad
3 S8 PRALORCEAE AAREOR I e

havi ng a wor rta b) a backing sheet having an
upper surface aibdamothewen-lsnitihg eatbodintent\thOBIcBigGhset pCheyobshingpad 31 (c)

dhesi i nt d bet d,i t with th f
of cai'd pofremoN AR D Er i sl Sok St ah el Bty 1 20
non- i m ti mYneiHe adhePRimednb SthBRBY all@winBeled pLafto bBadikgtd mhindthepadfagssenbl y

can be rigid or flexible, and can_support or stabiliéi or cusgion t he
pol i shing for qxample. thelatenpf 8 pelisfingAPPATRIUSNRY Means oS hasxpgsedidiesivan be

fabri cat ed ,{d,gin RBLAelfbdls arkKabw S HOROU bk Wit il drl. O Al 1afiling! 1

alternate non-Timting e i ments, the I'ng sheet can be fabricated
f r om origaniembpdiment rtherelesesheat san befebricateddftam paper of prganisolymngsisl yest er s,

D o R, SOG4 ROARE! © RN yo ekeBRh Rl ol Eths,

example, polyethylene sheet and polypropylene sheet, and fluorinated polyolefins, for

example, polytetrafluoroethylene. In a further non-limiting embodiment, the upper
surface of the release sheet can comprise a release coating thereon that can be in

20 contact with the adhesive means. Release coatings are well known to the skilled
artisan. Non-limiting examples of release coatings can include fluorinated polymers
and silicones. '

The adhesive means of the polishing pad assembly can be selected from an -

adhesive assembly or an adhesive layer. An adhesive layer can be applied according

25 to known methods. In a non-limiting embodiment, the adhesive layer can be applied
to the back surface of the polishing pad and/or the upper surface of the backing sheet,
prior to pressing the polishing pad and backing sheet together. Non-limiting
examples of adhesive layers can include contact adhesives, thermoplastic adhesives,
and curable adhesives, such as but not limited to thermosetting adhesives.

30 In another non-limiting embodiment, an adhesive assembly can comprise an
adhesive support sheet interposed between an upper adhesive layer and a lower

adhesive layer. The upper adhesive layer of the adhesive assembly can be in contact



10 I n another non-limting enbodi nent, the backing sheet of the polishing
pad assenbly of the present invention can be a rel ease sheet, which can be
peel ed away 03fos91t he adhesi ve nmeans, thereby all ow ng thecpakor/eche
adhered to another surface, for exanple, the platen of a polishing
apparatus, by neans of the exposed adhesive neans. Rel ease sheets are
known to those of ordinary skill in art. In a non-limting 15 enbodi nent,
the rel ease sheet can be fabricated frogypaper or organic polyneric
materials, such as but not limted t-o pdofyethylene terephthal ate sheet,

pol yol efi ns a | ene s t . and | ypr,o Ie sheet, and
f1 uori nat edwb%‘l%%?%#(l ac‘? %ﬁﬁe é@%* %p%ﬂ gl orvgie‘rlagﬁe%\%tlyﬁ

further noncbntmttwlﬂgtheﬂppﬁlsﬁﬂme,ofttﬁtebacmrsheétu NoadEniting eRanpled @ﬁse sheet
can conprise_a rel ease coating,t aireon that can he in %0 contact with the

adhesi ve neafResivRspRREEshegtscam b fakrigatgd fipmangganie pelirmen majeaigl, sueh #ssan.
Non- i mi ti ngy@RIRliRa 8 oryeétaeser I%lﬁg;% A1 1bfaGhid gmgélheé%ée@%ad pol ymer s

and.silicones. . The adhesi ve.neans I.ng assenbly can be
sel ectedSfr pﬂlwahﬁnad‘ne@mmle@gbﬁﬂwpnorshm amﬂp@spmpylbm/shect An aduttesi ve | ayer

b | K h
can b o000 b RO AR S, o (1
pol i shing pastembl)/ cah belvhosapfRym tHosé adiesivks ﬁil%mmcﬂfbﬂguﬁflﬁﬁém wih fehirdt O

pressing the O|IShlI’l pad_and cking sheet together t| ng
exanpl es of ¢ oatg‘ﬁég}i“??ge [ayeEr @%B?P‘?HEW%%“WS% d‘ﬁﬁ%“a@é'\g W?rr"i‘é SR astic

adhesi ves, ageﬂ cal badH 1 QABRPAMRSVesS qﬁ*a fﬁﬁh&qfonnﬂﬁmhg @élbs@knfeﬁt tier moset ting

adhesi ves. I n another non-l1mting enbodi nent, an adhesive assenbly can
conpr i sé0anadhesive gssembiyipanchet a sivesided m@ubbwmedeapmwhambuppehnau&éeu ve

| ayer and a r a adhesi ve
assenbl y ca(r#) e %%atgdg@?% ax%@%@%}gﬁ% f@ggﬁi mgg\/l @(ﬁ W’nm e back
surface of Thge qndl Spebialtiysrdisioand t he | ower adhe5|ve Iayer can bhe in

contact with the upper. surface backi ng sheet. -I iy ting exanples
of adhesive sup ishingped agsgm eoptﬁﬁpﬁeé%ﬁt ef‘?%‘%ncé’h gn"él%ﬁyrreri C

nmaterial, Spghed tolPikurtPl aﬁdzn'm@l S1RhRRY paa A5 REHI f7‘afF ?émnelude%yet hyl ene
t er epht hal at e sheet, and 5 pol yol e?l ns, for exa 3{ yet hyl ene sheet and

pol ypr opyl epelishingpad 3|3rhae(1rfgmntuﬁ>e¢r workrsurfaed 1] fmji lowist aaéwurfaqmle? @pper and
B R A T e
| n a non- | i hayer 3fgwhith adinteposed bbsveep pehstmmgjpddﬂﬂemddﬂblaag vlmet 39.

Adhesive layer 36 is in adhesive contact with both lower back surface 17 of polishing

pad 33, and upper surface 42 of backing sheet 39.

20 Polishing pad assembly 9 of Figure 2, includes an adhesive assembly 48,
which is interposed between polishing pad 33 and backing sheet 39. Adhesive
assembly 48 is composed of an adhesive support sheet 51, which is intefposed
between upper adhesive layer 54 and lower adhesive layer 57. Upper adhesive layer
54 is in contact with lower back surface 17 of polishing pad 33, and lower adhesive .

25 layer 57 is in contact with upper surface 42 of backing sheet 39. Lower surface 45 of
backing sheet 39 of polishing pad assemblies 7 and 9 of Figures 1 and 2 may each be
attached to the platen of a motorized polishing machine, not shown, by suitable
means, e.g., adhesive means (not shown).

In a non-limiting embodiment, the polishing pad of the present invention can

30 beused in combination with a polishing fluid, such as a polishing slu@, which is

known in the art. During polishing, the polishing fluid can be interposed between the

work surface of the pad and the surface of the substrate to be polished. In a non-



| ayers can each be contact adhesives. In a further non-limting enbodi nent,
the 10 adhesive assenbly can be a two-sided or double coated tape, such as
but not Iwoisestodd double coated filmtapes, which can becrarsopieeal |y
obtained from3M Industrial Tape and Specialties D vision. A polishing
pad assenbly of the present invention, can be described with reference to
Figures 1 and 2. The polishing pad assenbly 7 of Figure 1 includes a 15
pol i shing pad 33 having an upper work sggfaoe 11 and a | ower back surface
17, a backing sheet 39 having an upper rface 42 and a | ower surface 45,
and an adhesive |ayes 36 ich.i.s interpagsed, between polishing,pad 33 and
Dacking. sheBmitag crbodimapk, Bpp il RbR R iar HaNES fAalishRRaR i t h bot h
lover back gdtithaas thelsuBbtr@béing holkhe@aNoR JimiBRsl extRés STutitasle pditshafg backi ng
sheet 39. 20 Polishing pad assenbly 9 of Figure 2, 'includes an adhesive
assenbl y 48fluidgforcuseiin therpresepidnuentivacar ieluds slustigsgmpaigingzbeasiyebacki ng

heet 39. ' i j ve. . sheet
31 i oh 1 agted “NoRIARAR: Yhib o SATRIE Bttallein LI HEUSHRR
"adhesi vé | ayide, farticulinp elunsct) esd particelpersilicd. Nontlimitiogezatples 6fh | ower back
surface 17 of | i. shij d 33 N . i 25 | 70,8 |

cont act wi + Pl ShreDar ut s pOShing waticReNEE st AV s of
backi ng shee2oEhdalDasho Whidhrd 36nASERAY dvaiable 6 Rodef, Ié@pdreRd;landnd 2 nmay

each be attached to the platen_of a notorized polishing nachi ne, not

shown, by sSemiBpasse AvAI{Y and Sgmi-Spense 42 whichesp sommestcialyanailable fom
non-limti U@aﬁ&%fl%@fé@tmnfc?%a?&ﬂlsspmﬂorgad of the present invention can 3
in co a polis

0 be used I'nation w Ing fluid, such as a polishing
slurry, 1ehi ch i sln knowhiniitng dvebatimentDiheipotjshing pahofithe priekent polenén cagp f 1 ui d

can be interposed between the, work rface of the pad and surface of
Che subst r aPEOTEd BESBTRRLh A EAS e SO Bta PR RUEE a3
limting engoddirenin a filtthePAbd-Hhiities GhifiBmedNa hitcpdddeydresh BE usddaviiph i shi ng
pad relative to the substrate being. polished, n-l1mting exanples of

sui t abl e poPplishinggpadtp incgense the unslormity eheontackbeeen We@atishing padandibe ude
slurries cogpgcs 'oFglg?aB%ﬁté’@ icR A bdifig B3HishbPThd bl il BAPbERaR{ oS!l t DI €

abrasi ves can 1 nc iclulate ¢ partic um na, and
part i cullat ecanpicssible Nmterial napablecpfampaning sverf pressuraterths wbrksjunface efghé or use

uhi Ch are COYROME ST v ergar AP SR T e d B o > 1220

limited to polyurethane impregnated felt, and foam sheet made of natural rubber,

synthetic rubber, thermoplastic elastomer. In a nbn-limiting embodiment, the
thickness of the sub-pad layer can be in the range of from 0.2 to 2 mm. An example
20 of a commercially available sub-pad layer suitable for use in the present invention can
include Suba™ IV, which is commercially available from Rodel, Incorporated.
The present invention is more particularly described in the following
examples, which are intended to be illustrative only, since numerous modifications
and variations therein will be apparent to thos'é skilled in the art. Unless otherwise

25 specified, all parts and all percentages are by weight.

Examples A, B, C and D
Preparation of Particulate Crosslinked Polymers

Example A
30 Particulate crosslinked polyurethane was prepared from the ingredients listed
in Table A. The particulate crosslinked polyurethane was used to prepare polishing

pads as described further herein in Examples 1 and 2.



Sem - Sperse AMLOO and Sem - Sperse 12 which are comercially available from
Cabot M croelectronics Materials Division. 10 In a non-limting enbodi nent,
t he pol i sworg/opad7 of t he present invention can be used i RCTArso2/mmé on with
a sub-pad |layer formng a conposite or nulti-layered structure. In a
further non-limting enbodi nent, a sub-pad |ayer can be used with a
polishing pad to increase the uniformty of contact between the polishing
pad and the surface of the substrate which is being polished. The sub-pad
| ayer can be nade of a 15 conpressiblé:ﬁEFErial capabl e of inparting even
pressure to the work surface of the polishing pad. Non-limting exanples
of sub-pad | ayers can include but are not |imted to pol yurethane

| npregnat ed Tert, and foam sheet naueT§ﬂegatural rubber, synthetic tubber,
thernoplastic elastoner. In a non-limting enbodinent, the thickness of

t he sub- padnbmdihtscan be in the range of fromWeidht @rémgim An exanple 20 of
a commercially avail abl e sub-pad | ayer, suitable for use in the present

i nventi.on. can . i nclude Subs ' LV, whi~c¥8%L comercial ly avail abl e.from
Rodel , |acqfippiRlcativd( Present invention is nore pagticularly described
in the followmng exanpl'es, which are intended to be illustrative only,

si nce nunerdamingwdidtivedh) ons and variations therei&8wi || be apparent to
t hose skil ISlelgC itn St;lg art. Unless otherwi se 25 spec(}ji ed, all parts and all
per cent ages Feih i ght. Exanples A, B, C and D Preparation of

Particul ate Crosslinked Polynmers Exahatge2\ 30 Particul ate crosslinked

pol yur et hane was prepareq fromthe ingredients listed in Table A The
parti cul at éSQ?WB%%?f‘HWEBn, QFWF@%&% was used to @p%\

descr i bed g7 BRE AR B PR S oulat AL ind A BRI U021 0626
34 Tab%i A(\ ngreZ I ents Ight (g ' 2 g GATamnethurative (a)
22.5 di anmClendoalstinv,evi{it) d&cBbessitiad methglene bisfchibradietbiienglng.

(b) VERSALINK P-650 poly(tetramethylene glycol) diamine curative obtained from

Air Products and Chemicals, Inc.
(c) PLURONIC F108 surfactant, obtained from BASF Corporation.

15 (d) ARITHANE PHP-75D prepolymer, obtained from Air Products and Chemicals,
Inc, which describes it as the isocyanate functional reaction product of toluene
diisocyanate and poly(tetramethylene glycol).

| Charge 1 was added to an open container and placed on a hot plate set at a
temperature of 90°C until the contents of the container became molten. Charge 2 was

20 then added to the container while still on the hot plate, and the contents were
thoroughly mixed with a motor driven impeller until uniform. The contents of the
container were then poured slowly into 400 grams of 80°C deionized water, with
concurrently vigorous stirring of the deionized water. Upon completid’n of the
addition of the contents of the container, vigorous mixing of the deionized water was

25 continued for an additional 10 minutes, followed by isolation of the formed
particulate crosslinked polyurethane by means of filtration. The isolated particulate
crosslinked polyurethane was dried in a 130°C oven for 2 hours.

The dried particulate crosslinked polyurethane was classified using a stack of
sieves having mesh sizes from the top to the bottom of the stack of: 40 mesh (420

30 micron sieve openings), 50 mesh (297 micron sieve openings), 70 mesh (210 micron

sieve openings) and 140 mesh (105 micron sieve openings). Particulate material was

collected separately from each of the sieve screens. Particulate material collected



i socyanate functional prepolyner (d) 68.5 10 (a) LONZACURE MCDEA di am ne
curative obtained fromAir Products and Chemcals, Inc, which describes it
as net hylwoasls®fthl or odi et hyl anal i ne). (b) VERSALI NK P- 6 QT/US02/40626

pol y(tetramet hyl ene glycol) diamne curative obtained from Air Products
and Chemcals, Inc. (c) PLURONIC F108 surfactant, obtained from BASF
Corporation. 15 (d) ARI THANE PHP- 75D prepol yner, obtained from Air Products
and Chemcals, Inc, which describes it as t he i socyanate functional

reacti on product of toluene dii socya'na‘qt e and pol y(tetranethyl ene glycol).

Charge 1 added to .,an,open contai ner and placed on a hot plate set at a
t enper at ur TP gf) exampley the RQ mesh PURTL VS &“ﬁ@ﬁ%egirﬁ’ glf%ee? pgglglg ﬁﬁe rrréﬂgte é)ﬁ.
Charge 2 wagomaBoita0 t¢dodeshiérend, BescdUnttBé sieve sfentre sbdek bf thHers0tané 7bot pl at e,
and the contents were thoroughly mxed with a notor driven inpeller until
uni form THeediRvéRts of the container were then poured slowy into 400
grans of 80C deionized water, with concurrently vigorous stirring of the

dei oni zed water. Upon conpletion of the addition of the contents.of the
cont ai nes, 'vigorous m xi ng of the ddixample® water was 25 continued for an
additional 10 m putes, follo by isalation of e formed .. .L.cul ate
crossl i nked pol y%?%‘f‘ﬁ%fﬁér%§hﬁaﬁgﬁ'8?°’?fl? W?%P’ieg?{e& ?‘ﬁgl tﬁg 69%?dé%1q£pgértﬁlcul ate
cr ossl i nkedipPRblds eThepativaatetrdssinked palyepbiide was uéedrto prdpaterpolisfing dri ed
particul ate crosslinked polyurethane was cl agsi fied using a stack of
si eves haviPrgs sedescebedBirtheihgreindn Exgmplgs #@8d ot t om of the stack of: 40
mesh (420 30 m cron sieve openings), 50 nmesh (297 m cron sieve openings),
70 nesh (210 micron sieve openings) and 140 nesh (105 micron sieve
openingsy. Particulate material was Table®cted separately from each of the
sieve screens_Particulate material coll . 0626
35 from fleeredieatdrl e, the 70 mesh screen was WEISH AN t o have a particle
size range of from about 210 to 297 & f£sPPS, based on the sieve opening
sizes of the 50 and 70- nesh sieves. anple B Particul ate crosslinked
pol yepoxi depolpanine epatieel(§)r om t he i ngredients |iste4)9in Table B. The
particul ate cross)joked pol yepoxi de was used to prepgre polishing pads as
SRR G te

descri bed f rein in Exanples 3 and 4.
15 isopropanol solvent 15.8
solvent (f) . 11.9
. Charge 2 '
epoxy resin (g) 58.1

() VERSAMID 253 polyamine-polyamide curative, obtained from Cognis Corp.
20 (f) DOWANOL PM propylene glycol monomethyl ether, obtained from Dow

Chemical. '

(2) EPON 880 epoxy resin, obtained from Shell Chemical.

Charge 1 was added to an opeﬁ container and stirred with a motor driven

25 impeller at 60°C until all of the components were visually observed to have dissolved
and a uniform mixture was formed, followed by cooling to ambient room temperature
(about 25°C). Charge 2 was then added to the container, and the contents were
further mixed until uniform. The contents of the container were then poured slowly
into 300 grams of 80°C deionized water, with concurrently vigorous stirring of the

30 deionized water. Upon completion of the addition of the contents of the container,
vigorous mixing of the deionized water was continued for an additional 2 hours,

followed by isolation of the formed particulate crosslinked polyépoxide by means of



10 Table B Ingredients Wight (grams) Charge 1 polyam ne curative (e) 40.9
surfactant (c) 1.0 15 isopropanol solvent 15.8 solvent (f) 11.9 Charge 2
epoxy reswp 03g34088. 1. (e) VERSAM D 253 pol yam ne- pol yam deceursat/ioseq
obtained from Cognis Corp. 20 (f) DOMNOL PM propyl ene gl ycol nononethyl
ether, obtained fromDow Chemcal. (g) EPON 880 epoxy resin, obtained from
Shell Chem cal. Charge 1 was added to an open container and stirred with a
notor driven 2 5 inpeller-at 60C until | of the conponents were visually
observed to have dissolved and a uniformmxture was fornmed, followed by

ot ho con RGPS ThESPIAIRE Al E CnanBRY botf s VB AR ARIA FEY v e

contents of 100t€ went ai ner were then poured slowy into 300 grams of 80C
dei oni zed water,_w th. concyrrently vigorous stirring of the 30 dei onized
water. Upon conp ¢ i R éea@aﬁlt%ﬁgew Sfa_am @?@gﬁ%éfusmé% ©4i ner,

Vi gorous m %kng a9lediBed & M@A‘!‘%ﬁicu%éc&@d?ﬁxk&yﬁﬁyéﬁki&r\wﬁ%lléétéﬁ‘a' 2
hours, = followed by isolation of the formed particulate crosslinked

pol yepoxbdesdapgrataby fromogachnof the/s@ya 60FerBCT/ US02/ 40626 -36 filtration. The

i sol ated particul ate crosslinked pol yepoxi de was dried overnight in a 100C
oven. The dried particul ate crosslinked pol yepoxi de was classified using a
stack of sieves as described in Exabypdmepld.C Particul ate crosslinked

pol yepoxi de was col.l ect ed separate from eac f the sieve screens.

Bampl e C. Par {1 coERAte BT R SpET Ao R RS T G BT F5 L e

i ngredi ent sjpl Tapleed, The P_Iﬁ%hl%te%rosgﬁﬁkda olyurethletw sy 8§ td prepste Bolishiget hane
S - pa

was used to prepare_go |nﬁ) 10 -pads ‘as described further herein in
Exanpl el8. "pads as described further herein in Example 5.

Table C
Ingredients Weight (grams)
Charge 1
15 diamine curative (a) 810
surfactant (c) 30.6
methyl isobutyl ketone solvent 822
Charge 2

isocyanate functional prepolymer (d) 2112

20
Charge 1 was added to an open container and warmed with stirring on a hot

plate until the contents of the container reached 35°C. Stirring was continued at this
temperature until the ingredients formed a homogeneous solution. The container was
then removed from the hot plate. Charge 2 was warmed to 55°C using a water bath

25  then added to Charge 1. The contents were mixed for 3 minutes with a motor driven
impeller until uniform. The contents of the container were then poured immediately
into 10 Kilograms of 40°C deionized water, with concurrently vigorous stirring of the
deionized water. Upon completion of the addition of the contents of the container,
vigorous mixing of the deionized water was continued for an additional 60 minutes.

30 The wet particulate crosslinked polyurethane was classified using a stack of sieves

having mesh sizes from the top to the bottom of the stack of: 50 mesh (300 micron



Tabl e C Ingredients Weight (grams) Charge 1 15 diamne curative (a) 810
surfactant (c) 30.6 nethyl isobutyl ketone solvent 822 - Charge 2

I socyanatwofoanstoponal prepolyner (d) 2112 20 Charge 1 wa®caduezi4dees an open
container and warnmed with stirring on a hot plate until the contents of
the container reached 35C. Stirring was continued at this tenperature
until the ingredients. formed a honbgeneous solution. The contai ner was
then removed fromthe hot plate. Charge;2 was warned to 55C using a water
bath 25 then added to Charge 1. The contents were nixed for 3 minutes with

a notor driyen _inmpeller Ll .uni-for.m The caont.en of. Lher were
Chen pour echr Tt iiee) g 1A el BiElon s BREENeTBripd e AL
concur r ent | grosslighedpislyaiethanié frgmathe 1 HEmeslewanddetowaiight in WI80PC ooeml et i on of
the addition of the contents of the container, vigorous m xing of the

dei oni zed water was continued for an additional 60 m nutes. 30 The wet
particul ate crosslinked pol yuret hanegpgspllmssi fi ed using a stack of sieves
havi.ng .nesh sizes.fromthe top to .t,he,bo{)tom of .the. stack of: 50 nesh (300

mi cron WD 03/ 054Baticlae/cuseliked ppbyuralianesyas\peepsprst oy dhe ingredientsdistadsh (105
! : . | . _ . : i3 (
from the 140 TP waeapaelab R R R EMAE fun e WbicRiE ROy " ot Nane

Parti cul at epailsas déscribedifiptheyhereinliaframple 12t epared from the ingredients
listed in Table D. The particul ate crosslinked pol yurethane was used to
prepare polishing pads as described further herein in Exanple 12. Table D
10 I ngredi ents Vergnt (grans) Char geth,dippm ne curative (a) - 1050
surfactant (c¢) 31.5

10 Ingredients " Weight (grams)
Charge 1
diamine curative (a) . ~ 1050
surfactant (c) 31.5
methyl isobutyl ketone solvent 860
15 Charge 2
isocyanate functional prepolymer (d) 1570
aliphatic polyisocyanate (j) - 446

(j) DESMODUR N 3300 aliphatic polyisocyanate, obtained from Bayer Corporation,
Coatings and Colorants Division, which describes it as a polyfunctional aliphatic

20 isocyanate resin based on hexamethylene diisocyanate.

Charge 1 was added to an open container and warmed with stirring on a hot -
plate until the contents of the container reached 35°C. Stirring was continued at this
temperaturé until the ingredients formed a homogeneous solution. The container was

25 then removed from the hot plate. With stirring, Charge 2 was warmed to 55°C using
a water bath then added to Charge 1. The contents were mixed for 2 minutes with a
motor driven impeller until uniform. The contents of the container were then poured
immediately into 10 Kilograms of 30°C deionized water, with concurrently vigorous
stirring of the deionized water. Upon completion of the addition of the contents of the

30 container, vigorous mixing of the deionized water was continued for an additional 30
minutes. The wet particulate crosslinked polyurethane was classified using a stack of

sieves having mesh sizes from the top to the bottom of the stack of: 50 mesh (300



met hyl isobutyl ketone solvent 860 15 Charge 2 isocyanate functi onal

prepol ymer (d) 1570 aliphatic polyisocyanate (j) 446 (j) DESMODUR N 3300
al i phat i cwpeByss®eryanat e, obtai ned from Bayer Cor porati onPCT@sayiwgs and
Col orants Division, which describes it as a pol yfunctional aliphatic 20

i socyanate resin based on hexanet hyl ene diisocyanate. Charge 1 was added to
an open container and warned with stirring on a hot plate until the
contents of the container reached 35C._ §iirring was continued at this
tenperature until the ingredients fornmed a honbgeneous sol ution. The .

cont ai ner : ed. Jfqr . . (it h Ll N arge 2
was war mdvﬁcégéﬁél}gi%ﬁéﬁ[{g%m g4 %t%%sﬁ?%%%l alc)fggelgv% C""%?%gﬁj ?[.lso%ﬁ%icgont ents
were mi xed fperticRlabé crusstinked pdlywrethams particilate droni thedKD etesh mas riedhi f orm  The
contents of the.cont aj were then poured imediately into 10 Kil ograns
of 30C dei oﬁi"?@ﬁé\i&l%?%‘ﬁ?' concurrently vigorous stirring of the

dei oni zed water. Upon conpl etion of ghgwaedigi on of the contents of the 30
contai-ner,. vigorous mxing of the deionized water was continued for an
addition® 30 ninutes. The wePreparatios of BplishingBadsi nked pol yur et hane was
classified L stack of sieves having nesh sizes fromthe top to the
bot t om of t%?%k of . 50 nesh (300 WD 03/054097 PCT/ US02/ 40626 - 38

m cron si eve openi ngs)A paisting4ad wempriihf paricolatecresshinleedqpdniretae andhe

i solated parti,cul ate, crasslinked pol yurethane,particulate from.the 140
mesh was dr F@&Sh‘ﬁ\‘iglpﬂ}y&ﬁe?ﬁqnﬁ bglla_gb?fgﬂ% ?‘reé%&WI}_‘_Eg‘gr 1?’?’%5‘&?"&‘??@4 igfhe

Pol i shi ng Pésibwilx Jabled . IPhfsipalldath oMbk poifbhi@Han iof ERSmPRI dr6 WrAthSrized
crossllnked,polxurethane and crosslinked polyurethane bi nder was prepared
from thé0i ngtE&leAt s sunmarized in the following Table 1. Physical data of

the polishing pad of Exanple 1 are summarized 10 in Table 5. Table 1
I ngredients_\Weight (grans) Charge 1 :

Table 1
Ingredients Weight (grams)
Charge 1
15 particulate crosslinked polyurethane
of Example A (h) : 52
isocyanate functional prepolymer (d) 1.23
Charge 2 ‘
particulate crosslinked polyurethane
20 of Example A ‘ ‘ 2.0
diamine curative (a) 0.41
diamine curative (b) 0.16

(h) Particulate crosslinked polyurethane of Example A that was collected from the 70
mesh sieve screen of a series of sieves stacked top to bottom: 40 mesh, 50 mesh, 70
25 mesh and 140 mesh, and which was determined accordingly to have a particle size

range of from 210 to 297 microns.

Charges 1 and 2 were each separately mixed by hand using a stainless steel
spatula until homogenous. The homogenous mixtures of Charges 1 and 2 were then
30 combined ina suitable container and mixed together by means of a motor driven
impeller. A 6.5 gram portion of the combination of Charges 1 and 2 was then
introduce;d into a 1.6 millimeter deep open circular mold having a diameter of 8.3

centimeters. The mold was closed and placed in a press under a downward force of



15 particul ate crosslinked pol yurethane of Exanple A (h) 5.2 isocyanate
functional prepolynmer (d) 1.23 Charge 2 particul ate crosslinked

pol yur et haipe3atioof Exanple A 2.0 diamne curative (a) 0.2CT/uSvanicae
curative (b) 0.16 (h) Particulate crosslinked pol yurethane of Exanple A
that was collected fromthe 70 nmesh sieve screen of a series of sieves
stacked top to bottom 40 nesh, 50 nesh, 70 25 nmesh and 140 nesh, and

whi ch was determ ned accordingly to ha§§ a particle size range of from 210
to 297 mcrons. Charges 1 and 2 were each separately m xed by hand using a

st ai nl ess [, spatula . until ho s. The,h enaus 4 xt ur.es of
Charges 1 ?hgiéo apﬂéﬁem%a@a@ggﬂgh aé)ewptoggﬁ lﬁ‘bﬁst'aﬁheerp&gr%asm xed
toget her byeBAISHéth tife presstnd Allbwedtd doetd ffibiek ok tehpetataey eban of the
conbi nati on of Charges 1 a 2 was then introduced info a 1.6 mllimeter

nd
deep open &5t@uifellovradity demaldins af thepebishipg pad fom theweld- neters. The nold was
cl osed and placed in a press under a dowmward force of WD 03/ 054097
PCT/.US02/.40626 .- 39 . 907 kilograns.and a tenperature .of 135C.for .a . period
of 30 mnutBxampEZ nold was renoved fromthe press and allowed to cool to

anmbi ent room t enperature (,about. . 25C | | onwed, b | of the

pol i shing pad f oRPHHIISRA d:prn@n%ragr%ﬁ)tgu%?%crg%{ﬁpléﬁ/%og%g%x %é(;grrlﬁiri si ng

par ti cul at erassRs&ipokrgoRiat pindet Wayaepited fromahs ingidishtpaintagived dethel nder
was prepared fromthe ingredients sumarized in the oll owi ng Tab) e 2.

Physi cal ddelowingilisbleo| Thysicalflatmef the pedishing padpfdxampleh3eisyaanzef Tapl e 5.
10 Table 2.l Rgfedi ents Wei ght (gans) Charge | epoxy resin (g) 1.1

10
Table 2
Ingredients Weight (grams)
Charge 1
epoxy resin (g) 1.1
15 polyamine curative (€) 0.74
isopropanol solvent 1.9
propylene glycol monomethyl ether -
solvent (f) 1.44
: Charge2
20 particﬁlate crosslinked polyurethane
of Example A (h) 7.2

Charge 1 was mixed by hand in a suitable container using a stainless steel

spatula until homogenous. Charge 2 was then added to the homogenous mixture of

25 Charge 1, followed by additional mixing by means of a motor driven impeller. A 7.2
gram portion of the combination of Charges 1 and 2 was then introduced into an open
circular mold as described in Example 1. The mold was closed and placed in a press
under a downward force of 907 kilograms and a temperature of 120°C for a period of
30 minutes. The mold was removed from the press and allowed to cool to ambient

30 room temperature (about 25°C), followed by demolding of the polishing pad from the
mold. The demolded polishing pad was then given a one hour post-cure at a

temperature c;f 120°C.



15 polyam ne curative (e) 0.74 isopropanol solvent 1.9 propyl ene glycol
nmononet hyl ether solvent (f) 1.44 Charge 2 2 0 particul ate crosslinked

pol yur et p@3of40Bxanpl e A (h) 7.2 Charge 1 was m xed by haad/tse2/eeswi t abl e
contai ner using a stainless steel spatula until honpbgenous. Charge 2 was

t hen added to the honogenous mixture of 25 Charge 1, followed by

addi tional m xing by neans of a notor driven inpeller. A 7.2 gram portion
of the conbination of Charges 1 and 2 was then introduced into an open
circular nold as described in Exanple 1.” The nold was cl osed and pl aced in
a press g%(%r ?egownward force of 907 kilogranms and a tenperature of 120C
for a peri 0O mnutes. The nold was renoved fromthe press and
allowed to cool A @oRsHMERId iR pattituitatiosdinkebpoliepdaide antlol | owed by
denol di ng of the poli shi n% ad fromthe nold. The denvol ded pol.i.shing pad
was then gicvesslikedrpolyrpoxi 55&%%@@9@ froanihe ingrefienty summpezedyipttys/ 054097
PCT/ US02/ 4 . . s R 1Gh L) (hdnfizad ©

crossl i;nkegg%@?gg@?d?@ﬁlékﬁﬁgfﬁ glcag%og eepom gﬁ%ﬁ%ﬂg% was %?Jepar ed .
from thesirgdebiednt s summarized in the follow ng Table 3. Physical data of
t he polishing pad of Exanple 3 are summarized 5 in Table 5. Table 3

I ngredi ents Weight (grans) Charge 1 10 epoxy resin (g) 1.2 polyam ne
curative (e) 0.82 1sopropanol solventagde3 propylene glycol nononethyl
ether solvent (f) 1.6 15 Charge 2

Ingredients Weight (grams)
Charge 1
10 epoxy resin (g) S 1.2
polyamine curative (e) ' 0.82
~ isopropanol solvent 2.1
propylene glycol monomethyl ether
solvent (f) 1.6
15 Charge 2
particulate crosslinked polyepoxide
of Example B (i) - 72"

(1) Particulate crosslinked polyepoxide of Example B that was collected from the 70
mesh sieve screen of a series of sieves stacked top to bottom: 40 mesh, 50 mesh, 70

20 mesh and 140 mesh, and which was determined accordingly to have a particle size
range of from 210 to 297 microns.

Charge 1 was mixed by hand in a suitable container using a stainless steel
spatula until homogenous. Charge 2 was then added to the homogenous mixture of
Charge 1, followed by additional mixing by means of a motor driven impeller. A 7.2

25 gram portion of the combination of Charges 1 and 2 was then introduced into an open
circular mold as described in Example 1. The mold was closed and placed in a press
under a downwad force of 907 kilograms and a temperature of 120°C for a period of
30 minutes. The mold was removed from the press and allowed to cool to ambient
room temperature (about 25°C), followed by demolding of the polishing pad from the

30 mold. The demolded polishing pad was then given a one hour post-cure at a

temperature of 120°C.



particul ate crosslinked pol yepoxi de of Exanple B (i) 7.2 (i) Particulate
crosslinked pol yepoxi de of Exanple B that was collected fromthe 70 nesh
si eve scrwer3pf40a7 seri es of sieves stacked top to bottom Pe@/Useym6260 nesh,
70 20 nmesh and 140 nesh, and which was determ ned accordingly to have a
particle size range of from 210 to 297 mcrons. Charge 1 was m xed by hand
in a suitable container using a stainless steel spatula until honpbgenous.
Charge 2 was then added to the honpbgenqgys._m xture of Charge 1, followed by
additional m xing by means of a notor driven inpeller. A 7.2 25 gram
portion of&%gfuggjbination of Charges 1 and 2 was then introduced into an
open circ f d as described in Exanple 1. The nold was cl osed and
placed in a pres"spohsind@pwiQmmmmgam@@t@cromkkdpﬁmmee@ﬁd a tenperature

of 120C for_a i,0d, of JULes ress
and- al | O%&r?sgpﬁlgglpo%}glr%%e dex 6o %r?p3§8E° }%’éﬁﬁ%@%ﬁ%ﬁ%ﬁg&&aﬁ%& 'P'ﬁhgled by
denol di ng gblléwimgableshi Piysivatiddis ofthe pelishifl pad of Exbhplete amlstmchapiatd shi ng
pad was then given a one hour post-cure at a tenperature of 120C. WO
03/ 054097 PeRAPlsd2/ 40626 - 41 Exanple 4 A polishing pad conprising
particul ate crosslinked pol yepoxide and crosslinked pol yurethane binder
was prepared fromthe ingredients summarized in the followng Table 4.
Physi cal data of the polishing pad ofTﬂ)laﬁpI e 4 are sunmar i zed 5in Table
5. Table 4-ng ent-s—\Véigh , : i nked
pol yepoxi dé—&%rrpl e B (i) 5. 0 [ socyanate 3 Srat>pr epol y
Charge 2 particulate crosslinked pol m&g&ilde 15 of Exanple B (i)
di am ne curative (a) 0.57

' 10 particulate crosslinked polyepoxide

of Example B (i) - 5.0
isocyanate functional prepolymer (d) . 1.5
Charge 2
particulate crosslinked polyepoxide
15 of Example B (i) 33
diamine curative (a) ' : 0.57
acetone solvent - 2.0

Charges 1 and 2 were each separately mixed by hand using a stainless steel

20 spatula until homogenous. The homogenous mixtures of Charges 1 and 2 were then
combined in a suitable container and mixed together by means of a motor driven
impeller. A 7.7 gram portion of the combination of Charges 1 and 2 was then
introduced into a open circular mold as described in Example 1. The mold was closed‘_
and placed in a press under a downward force of 907 kilograms and a temperature of

25 120°C for a period of 30 minutes. The mold was removed from the press and allowed
to cool to ambient room temperature (about 25°C), followed by demolding of the
polishing pad from the mold. The demolded polishing pad was post-cured for one
hour at a temperature of 120°C.

30 Example5 ‘
A polishing pad comprising particulate crosslinked polyurethane and

crosslinked polyurethane binder was prepared from the ingredients summarized in the



acetone solvent 2.0 Charges 1 and 2 were each separately m xed by hand
using a stainless steel 20 spatula until honbgenous. The honpbgenous

m xt ures WD oGlatoges 1 and 2 were then conbined in a suit &orasovmicaé ner and
m xed together by nmeans of a notor driven inpeller. A 7.7 gramportion of
t he conbination of Charges 1 and 2 was then introduced into a open
circular nold as described in Exanple 1. The nold was closed and placed in
a press under a downward force of 907 ki%ograns and a tenperature of 25
120C for a period of 30 m nutes. The ofd Was renoved fromthe press, and

el i ng. of NS DR 2 PRisifR Aniog MDDk a0 ShEkeraile P s o ek ﬁé pad

was post - cuinephbi@s one hour at a tenperature of 120C. 30 Exarrple 5A
polishing pad conprising particulate crosslinked paolyurethane and
crosslinked polyurethane bi nder was pﬂeuaéed from the |ngred|ents
sunmmari zed O 0 2406264 oo -
Physi.cal d he pol i shl ng pad of Exarrpl e M-(%%rl zed in Table 5.
Table 5 gngredlents Wi ght (gramns) kdig pe 1 particul ate crosslinked

pol yur et hane of Exanmple C 918 Charge Isocyanate functional prepolyner
(d) 265 1oparieylgnaraselingsd poboestaangte (j) 8.5 additive (k) 8.5 acetone
sol vent 62 ¢§Exap@BCDUR N 3300 al i phatic pol yi socyadk} e, obtai ned from
Bayer Corporation, Coatings and Cblq@EEéEZE]V'S'On whi ch describes it as
a pol yfunctional alrphatic isocyanat esin based on hexanet hyl ene

di i socyanat Bocyakjte famutiondlipt&flymnen (d) oni zed nodi fi ed2¢fol ypropyl ene wax,

obt ai ned ”ﬁf{)‘hltrffp&%f)éfa%&e (Sor por ati on. 8.5
additive (k) 8.5
acetone solvent 62

() DESMODUR N 3300 aliphatic polyisocyanate, obtained from Bayer Corporation,
Coatings and Colorants Division, which describes it as a polyfunctional aliphatic isocyanate
15 resin based on hexamethylene diisocyanate.
(k) Lanco PP1362D micronized modified polypropylene wax, obtained from The Lubrizol
Corporation. ‘
Charge 2 was mixed using a motor driven stainless steel impeller until
homogenous. The homogenous mixture of Charge 2 was then combined with Charge
20 1 in a suitable container and mixed together by means of a motor driven mixer. A
1040 gram portion of the combination of Charges 1 and 2 was then introduced onto a
26” x 26 flat mold. The mold was fed through a pair of rollers at ambient
temperature to form a sheet that was 0.100” thick. The sheet was cured at 25°C and
80% RH for 18 hours followed by 130°C for 1 hour. Circular pads with a 22.5”
25 diameter were cut from the sheet. . The upper and lower surfaces of the pad were made

parallel using a milling machine.



Charge 2 was m xed using a notor driven stainless steel inpeller until
honogenous. The honbgenous m xture of Charge 2 was then conbined with
Charge 2§0b3joswoa7 suitabl e container and m xed together byCramiz4@e a not or
driven mxer. A 1040 gram portion of the conbination of Charges 1 and 2 was
then introduced onto a 26" x 26" flat nold. The nold was fed through a
pair of rollers at anbient tenperature to forma sheet that was 0.100"

t hick. The sheet was cured at 25C and. ,80% RH for 18 hours followed by 130C
for 1 hour. Orcul ar- pads vvlth a 22 5" 5 d| amster wer e cut fromthe sheet .
The upper ' e illing
machi ne. WO 03/ 054097 PCT/ USOZ/ 40626 ? Tabl e 6 PoI i Shl ng Pad PhyS| cal
Properties Exanple 1 Exanpl epglidpiadPAEP @S@glaw@ értids Exanple 5 Density 0.96
0.89 0.94 0.92 0.95 (9/cm (1) Pore Volune 46 0.330 0 253 0 246 0.170
(cnmB8/g) (M Percent Pore 23.6 29.4 23.8 22. 6 16.5 Volume (n) Average Pore

36 33 16 21 26 D anet on Sho 9 98 ess
Shore.D. 58 50 .65 60.58 eé’iﬂﬁ Pl E%‘?J&‘O%f) CEfaf lggmiﬁ’%ﬁtpie?ﬁ] CEitfig3ess (P)
accor dance-w-th—-Areriga ds ; q

vol ume was Qﬁﬂ%}’m ned {i n %\ or danC‘

|11 mercur y(&s8FbE) metdr from M cromeritics, and under the fol |l ow ng

conditions: a contact | angle of 140; a nmercury surface tension of 480

dynes/cm diede Noljuwssi rjg ##246he pol 0340 ng pR2Eanpl e O a vl of 50
m cr omet er s(cm?/g)w&n)cury.

Percent Pore 23.6 29.4 23.8 22.6 16.5
Volume (n)

Average Pore 36 33 16 21 26
Diameter "

(microns) (o)

Shore A 98 94 98 98 98
Hardness (p)
Shore D 58 50 65 60 58
Hardness (p)

(1) Density was determined in accordance with American Standard Test Method (ASTM) D
5 1622-88. ‘

(m) Pore volume was determined in accofdance with ASTM D 4284-88, using an Autopore
I mercury porosimeter from Micromeritics, and under the following conditions: a contact
angle of 140°; a mercury surface tension of 480 dynes/cm; and degassing of the polishing
pad sample under a vacuum of 50 micrometers of mercury.

10  (n) Percent pore volume was calculated from the following equation: 100x(density)x(pore
volume).
(o) Average pore diameter was detenmned using an Autopore III mercury porosimeter from
Micromeritics, under the conditions as recited previously herein with regard to the
determination of pore volume.

15 (p) Shore A and Shore D hardness were determine in accordance with ASTM D 2240-91.
Shore A hardness values in excess of 80, and Shore D hardness values in excess of 35 are

considered generally to be desirable.



10 (n) Percent pore volune was cal culated fromthe foll owm ng equati on:
100x(density)x(pore volune). (o) Average pore di aneter was determ ned

usi ng an wotoase7 | 11 nmercury porosineter from M croneri PCxajSourmses t he
conditions as recited previously herein with regard to the determ nation
of pore volune. 15 (p) Shore A and Shore D hardness were determne in
accordance wth ASTM D 2240-91. Shore A hardness val ues in excess of 80,
and Shore D hardness val ues in excess (af 35 are considered generally to be
desirabl e. WD 03/ 054097 PCT/ US02/ 40626 142 Exanpl es 6-9 Polishing pads
conprising particulate crosslinked pol yurethane and crosslinked

pol yur et hane bi nder were prepared fromthe ingredients summarized in 5 the
fol |l ow ng mbﬂngegﬁ -g°hysi cal data of the pol i shi ng pads of Exanples 6-9 are
summari zed in Table 8. Table 7 Exanp 6 7 8 Pﬂi edl ents Wi ght
(gans) Charge 1P0§ahlpgee#sﬁq0@nﬂswg§1amﬂ9 gresslink le C5.72
5.39 5.06 Qi eﬁ%ﬁ)ﬁ%?%ﬁﬁlefﬁfﬁlf&% re@ecpfi@ﬂ%é’ ﬂ%’i‘e(ﬁ&ﬁs Qun%ﬁarizeé% 2.04

3. 32 acet.one solve e 2 particul ate crosslinked 20
pol yur etshattiee llowingipitde T Phypgcabdata oﬁthacpoi_ashmg pafisafibxemplas$t9 at¢ (a) 0. 45
0.56 0.68 1. 11 dg .geb gratlve(b) 0.18 0.22 0.26 0.43 acetone sol vent
1.1 1.1 1. PUPMEUZET aré% 1 and were each separately m xed by hand using

a stainless steel Table 7
Examples
6 Z 8 9
10 Ingredients | Weight (grams)
Charge 1

particulate crosslinked

polyurethane of Example C 572 539 5.06 6.51

isocyanate functional

15 prepolymer (d) 1.35 1.69 2.04

3.32
acetone solvent - 1.1 1.1 1.1 1.2
Charge 2
particulate crosslinked ,

20 polyurethane of Example C 220 2.10 2.00 252
diamine curative (a) 045 0.56 0.68 1.11
diamine curative (b) 0.18 0.22 0.26 043
acetone solvent. 11 11 11 1.2

25 Charges 1 and 2 were each separately mixed by hand using a stainless steel

spatula until homogenous. The homogenous mixtures of Charges 1 and 2 were then
combined in a suitable container and mixed together by means of a motor driven
impeller. A portion of the combination of Charges 1 and 2 was then introduced into a
1.6 millimeter deep open circular mold having a diameter of 8.3 centimeters. The

30 mold was closed and the contents was leveled by pressing. The filled mold was placed
in an oven at 120°C for 30 minutes. The mold was then removed from the oven and

allowed to cool to ambient room terﬂperature (about 25°C), followed by demolding of



spatul a until honpbgenous. The honbgenous m xtures of Charges 1 and 2 were
then conbined in a suitable container and m xed together by neans of a

not or driwere3/os4epel | er. A portion of the conbination of Craergse2doéand 2 was
then introduced into a 1.6 mllinmeter deep open circular nold having a

di ameter of 8.3 centinmeters. The 30 nold was closed and the contents was

| evel ed by pressing. The filled nold was placed in an oven at 120C for 30
m nutes. The nmold was then renmoved framyghe oven and allowed to cool to
anbi ent room tenperature (about 25C), followed by denol ding of WO 03/054097
PCT/ US02/ 40@%@)01&15@&)3& ﬁBﬁl t'hé lﬁldl'& ’Pﬁ’@'pafdr Wi thEerBhel to HhE oRGcht WG C fan
returned to the oven at for an ‘additional hour to conplete the cure.
Table 8 5 P@Ilhéditlwgﬂhaﬂﬂpmmpﬁﬁhpmmertl es Exanple 6 Exanple 7 Exanple 8
Exanple 9 Density 0.91 0.95 1.01 1.05 (g/cm (1) Pore Volunme 0.236 0.185
0.069 0.019 (cnB/g) (m,(q) Percent Pore 21.5 17.6 7.0 2.0 Volune (n)
Average Pore 32 22 27 56 D ameter (n‘i'[cabw@) (o0),(q) Shore D 53 55 60 62

Har dness (p) Percent Slurry 21.1 2. Absorption (r) (qg) -Anal ysis.
conduct ed for pores having ap?féﬁbﬁgPéﬂé’Mﬁléﬁlé’fPPPﬁl% range of 8-150
m crons. 10—r)j—Percent—sturry absorptirom was determned—usingthe

followng nmethod: 1 inch X 3 inch specinens of pad material were cut and
pre-wei ghed to the neafesExdnflO8 gr arfxamphe7speci Fragpledr e t eaniple®@r sed in
a container of CW slufry (i.e., ILD 1300,

Density 0.91 0.95 1.01 1.05
(g/em’) (1)

Pore Volume 0.236 0.185 0.069 0.019
(cm’/g) (m),(q)

Percent Pore 21.5 17.6 7.0 2.0
Volume (n)

Average Pore 32 22 27 56
Diameter
(microns)

(0),()

Shore D 53 “ 55 60 62
Hardness (p)

Percent Slurry 21.1 7.6 3.7 2.2
Absorption (1)

(q) Analysis conducted for pores having apparent diameters in the range of 8-150

microns.

10 (r) Percent slurry absorption was determined using the following method: 1 inch X 3
inch specimens of pad material were cut and pre-weighed to the nearest 0.001 gram.
The specimens were then immersed in a container of CMP slurry (i.e., ILD 1300,
Rodel, Inc., Newark, DE) maintained at a temperature of 23+/-1 °C for 24 hours. At
the end of 24 hours the specimens were removed from the slurry, excess slurry

15 removed from the surface, and wet specimens immediatély weighed to the nearest

0.001 gram. The percent slurry absorption was calculated as follows:



Rodel, Inc., Newark, DE) maintained at a tenperature of 23+/-1 C for 24
hours. At the end of 24 hours the specinens were renoved fromthe slurry,
excess slworog/039T enoved from the surface, and wet speci mPaI/UsSomeseat el y
wei ghed to the nearest 0.001 gram The percent slurry absorption was
calculated as follows: WO 03/054097 PCT/US02/ 40626 - 46 wet weight - dry
weight Slurry absorption, %= ------------c-mommoo-o- X 100 dry weight
5 Exanpl e 10. The polishing pad of Exang%e 5 was fabricated into a

pol i shing pad assenbly by applyi ng a doubl e coated filmtape and rel ease
liner to one surface of the pol.i . 10 Exanple 11 A two-layer pad
was constructed by muntindct Kes toTa’g'h‘?’%n%% assenbly of Exanple 6 on a
22.5" di ane?lélffyﬁ’gﬁ‘ifﬂ Q.78 et oam-shesr Bl ease liner of the polishing
pad assenbly of Exanple 6 was r Syoveighte texposi ng the adhesive. The 15

pol i shing pad assenbly was then firmly bonded, with this adhesive, to a

pol yur et hane foam di sk having a dianeter of 22.5",a thickness of 1/16" and
a density. oExd@mpl61§/cn8. A doubl e coated filmtape wi t h reI ease |iner was

applied to the r surf Ingane le 12 A
pol i shi ng pad coﬁgBP%rifsﬁa] WB%@BP%#%@ ot 9?} a?;\sr?gl%lirp
crosslin kedb@ﬁ}i}ﬂ}ihghhi%ﬁslekbbﬁlé@ ﬁlrvmperahe pélesd lineo1d dnb surifagrof theqitlisShing

sumari zed in the follow ng Table 9. WO 03/054097 PCT/ US02/ 40626 47

Table 9 | ngP@dl ents Weight (ganms) Charge 1 particulate crosslinked

pol yur et hane

Example 11
A two-layer pad was constructed by mounting the polishing pad assembly of

Example 6 on a 22.5” diameter polyurethane foam sheet. The release liner of the
polishing pad assembly of Example 6 was removed exposing the adhesive. The

15 polishing pad assembly was then firmly bonded, with this adhesive, to a polyurethane
foam disk having a diameter of 22.5”,a thickness of 1/16” and a density of 0.46 g/cm’.
A double coated film tape with release liner was applied to the remaining surface of

the polyurethane foam.

20 Example 12
A polishing pad comprising particulate crosslinked polyurethane and

crosslinked polyurethane binder was prepared from the ingredients summarized in the
following Table 9.



5- of Exanple-D - 2337 Charge 2 isocyanate functional prepolyner (d)
410.4 aliphatic polyisocyanate (j) 102.6 catalyst (s) 0.25 10 acetone
sol vent 1W0 03j0540DESMODUR N 3300 al i phatic pol yi socyanat e, PaFtisones2¢ r om
Bayer Corporation, Coatings and Colorants Division, which describes it as
a polyfunctional aliphatic isocyanate resin based on hexanet hyl ene
diisocyanate. (s) dibutyltin dilaurate 95% obtained from Si gma-Al drich
Corporation. 15 Charge 2 was m xed usifig-a notor driven stainless steel

i mpel l er until honbgenous. The honpbgenous m xture of Charge 2 was -t hen
conbined with Charge 1 Tn a suitablepggpbali ner and m xed toget her by neans
of a notor driven mixer until uniform Next, a 930 gram portion of the

conbi nat i oningfediénéy ges 1 and 2 was 20 i ntroduc@dighh{gramsich of three 26" X
26" flat nolds. The nolds were fed thgou hla pair of rollers at anbient
tenperature to formthree sheets that——l?v@é%e—o. 100" thick. The sheets were
cured at 25arffiflat8 Ofssinkb@poRBretmes fol | owed by 130C for 1 hour. Grcular
pads .wi.th ayfAZampléiDamet er were cut fromthe sheetsjshen the upper and

| ower surfaces of the pads were nade parallel using a mlling machine. 25
The present invention has been descri®igedth reference to specific details

of particul i fnlt is not inte that such details be
regar ded a?s@#gaﬁ}ﬁ?@ﬁcﬁﬁ@&l?&nﬁﬁ{rﬁ%(@cope of the invgﬂﬁg‘}on except insofar as
and to the aiphetit pdlpsdcyahdteyj)are i ncluded in the acd@panying clains. 30 WO
03/ 054097 PCT/ USQ2/ 40626 - 48 We claim 1. A poli 2 ng pad conpri sing:
(a) parti c UFRIEt () ymer chosen fromthernopl astic p(z #i cul ate polyner,
crossl i pkedyRmkisslvtmt € pol yner, particul ate pol ynmerpg 5 conprised of
i nterpenetrating polyner networks, and mxtures thereof; and

(j DESMODUR N 3300 aliphatic polyisocyanate, obtained from Bayer Corporation,

Coatings and Colorants Division, which describes it as a polyfunctional aliphatic
isocyanate resin based on hexanﬁethylene diisocyanate.
(s) dibutyltin dilaurate 95%, obtained from Sigma-Aldrich Corporation.

15

Charge 2 was mixed using a motor driven stainless steel impeller until
homogenous. The homogenous mixture of Charge 2 was then combined with Cﬁarge
" 1 in a suitable container and mixed together by means of a motor driven mixer until

uniform. Next, a 930 gram portion of the combination of Charges 1 and 2 was

20 introduced onto each of three 26” x 26” flat molds. The molds were fed through a
pair of rollers at ambient temperature to form three sheets that were 0.100” thick. The
sheets were cured at 25°C and 80% RH for 18 hours followed by 130°C for 1 hour.
Circular pads with a 22.5” diameter were cut from the sheets then the upper and lower
surfaces of the pads were made parallel using a milling machine.

25 The present invention has been described with reference to specific details of
particular embodiments thereof. It is not intended that such details be regarded as
limitations upon the scope of the invention except insofar as and to the extent that

they are included in the accompanying claims.

30



(b) an organic polynmer binder chosen fromthernoplastic organic polyner

bi nders, crosslinked organic polyner binders, organic polynmer binders
conpr i sedwofosiontoer penetrati ng pol yner 10 networks, and m PCOrese2/4dses eof . 2.
The polishing pad of claim1l wherein said particulate polymer is
substantially solid. 3. The polishing pad of claim1l wherein said

particul ate polyner is chosen from polyvinylchloride, polyvinylfluoride,
pol yet hyl ene, pol ypropyl ene, 15 nylan,,gpal ycarbonate, polyester,

pol y(net h)acryl ate, polyether, polyepoxide, polyam de, polyuret hane

pol ystyrengg, %&\li/\'}? m de, polysulfone and m xtures thereof. 4. The polishi ng
pad of claim erein said organic polyner binder is selected from

pol yur et hane bi nder s,A polishiypopdddentpristhgr s, ur et hane-nodi fi ed pol yepoxi de
bi nders, (meth)acrylic-nodifie ur et.hane_.bi nders nd m xt.yres 20
thereof. 5. The poli Bl ng BBHIFY fﬂ‘gB‘Pl ih%ﬁféfre?’ﬁﬂwa a5H¢ parg Liétlee pol ymer
has an average particle Sjorfn&f chEsPlﬁik&deftﬁﬂ%%oI}@ne?%rﬁ'&lﬁit@ﬁélynﬁr The
polishing pad of claim1 wherejin said particulate po present .

sai d pol¥shing pad in a na]ompna%@ﬁptemet@mgd) %rmeémprlss, L miKuERSer | s 2
5 present in said polishi qﬁeg In a mnor amount. 7. The polishing pad of
claim1l wherein said polishing pad has an average pore size of from1l to
1000 microns. 8. The (ppl i shionganiapolpmecrbiadenchosdndiramn thesmoplagi@mrdrganit at e

pol ymer and said organic i nder .are.distributed. supstantially
uni formy across worKking s?ﬁ??é%z’m‘%“@mﬁﬂ“l%eﬁ OREgiC ) ?36“?&11%‘? G a
percent pore volune of fr sk c rpg@aufrﬁlté &Qa etby vol une,
based on the total vol uneqjg}}arslal d pol ﬁ?ﬁ ng 0%40{{9‘1’%l
PCT/ USOX) 40626 49 9. Théle]EYbQ*%WFlﬁ@“is%lﬂesd er@‘I’fal m 1 wher ein said organic
pol ymer binder i  prgpaGthih ggéd btllaitPs W-BQFeup&lld 1&9atgg>gy&’r(er? ai'm9
wherein said in-situ preéeparat conpri ses an or anic p i nder
precursor. sﬁbstantlanysobd)l i shing pad of claim 10 wherein said organic polymner
bi nder Precur o 1S GRS BRHY PLARRS B8 FSheRRS AR

chosen from polyvinylchloride, polyvinylfluoride, polyethylene, polypropylene,

15 nylon, polycarbonate, polyester, poly(meth)acrylate, polyether, polyepoxide,
.polyamide, polyurethane, polystyrene, polyimide, polysulfone and mixtures thereof.
4. The polishing pad of claim 1 wherein said organic polymer binder is
selected from polyurethane binders, polyepoxide binders, urethane-modified
polyepoxide binders, (meth)acrylic-modified polyurethane binders and mixtures
20 thereof.
5. The polishing pad of claim 1 wherein said particulate polymer has an
average particle size of ﬁom 20 microns to 500 microns.
6. The polishing pad of claim 1 wherein said particulate polymer is
present in said polishing pad in a major amount, and said organic polymer binder is
25 present in said polishing pad in a minor amount.
7. The polishing pad of claim 1 wherein said polishing pad has an
average pore size of from 1 to 1000 microns.
8. The polishing pad of claim 1 wherein said particulate polymer and said
organic polymer binder are distributed substantially uniformly across working surface
30 of'said pad, and said pad has a percent pore volume of from 2 percent by volume to

50 percent by volume, based on the total volume of said polishing pad.



precursors, urethane-nodified pol yepoxi de bi nder precursors,
(meth)acrylic-nodified polyurethane binder precursors and m xtures
t her eof . WP.03/0h®9pol i shing pad of claim 1l wherein said polpcghisez4@ael has a
work 10 surface, said work surface having surface features selected from
channel s, grooves, perforations and conbinations thereof. 13. The
polishing pad of claim1 wherein at | east one of said particulate polyner
and sai d organi c polymer binder furthersganprises an abrasive particul ate
material. 15 14. The polishing pad of .claim 13 wherein said abrasive
particulate matgrialy - LR SR @ BB o h& DS i de,
titani um di bori d%., boﬁl;ﬂg'}&igfgrﬁg?g&ej?fél?ﬁ gon neirﬁ}trlgglugéf,gq?lg g%ﬁ%@gf%e,
titani um camrepaged inelitanond, boron nitride, garnet, fused alumna zirconia,
silica, iron oxigde, ronka,. Ceriae, zirgoni a. ti.tani. tin . oxide,
manganese oxi de 1g)l’ld mlé’t@‘g@“%ﬁa‘?8%‘fl?mk whereinyal HBT‘ﬁ%E{F%%% of claimil
wher ei n sai @nipeidessdissrgitc bolyme? borider pro€ifsdry vol ume of slurry based on the
total -vol.une of the,p,ﬁg.r 16.. A pol.is jncg pidug:onprﬂi sing. ,Ea), Barti culate
pol ymer Thosen fhlom t ing pp Oé%lm Qaersin 53¢ grganIC pelysass ProdRe d
par ti cul at g pOlyR! choR@ frbin ARl MELer pRRUGBPpbISEMxRle Bifdr Penet rating
pol ymer nefpvr\or ks an%l °m' xt ur _gﬁ;u?ehereof. ;er_gndu( bl;gpgrggrg)ixc epéﬁ‘{/mer bi nder
chosen fr orpredvesons; pretbaneemodifedhpelyepxtidenhinddyipretorsers, (methyiciylicedodifiehni ¢
pol ynmer bi nder i nt.e netratinag polymer networks and conbi nations
t her eof 3d’°€éﬂ‘sé"r’”e"f‘“r?%§%‘|5%%6?C§‘E§Rfsca“gc¥$‘§/‘h%?s‘E}‘Frr?a r is fornmed in-situ. 17. The
pol i shing pad ofi2cl aiThelflighiag padioBéelaith pauhictetiisaid polixhingpaid Has a waklosen from
pol yvi nyl chorjde, .pol yvinylfluoride, polyethylene, polypropylene, W
b3/ 054087 Pevassl oBls Brlass hanpe éﬁf,facﬁéJP%FE‘%QF PRI EOmshpRRes, grooves,
pol y(neth) %H)Sl-a?ibﬁs aPloretiR&ions BRkdgM de,  pol yuret hane, polystyrene, _
pol yi m de, "pol ysul fone and m xtures thereof. 18. The polishing pad of claim
16 wherein said 3ar t i'winelishipg pydref cluas | atercavairleasbopofisaid parti¢ulade of from
20 m crons ﬁoﬁg‘ég‘%ng‘la&ﬁ%@gamcspo]l%he;r&gdg%ﬁﬁ&'cg&pggg a%fab?alsg/'enﬂaxlt%u pEr el n sal d
or gani ¢ pol*ymer binder i

material.

15 14.  The polishing pad of claim 13 wherein said abrasive particulate
material is selected from aluminum oxide, silicon carbide, titanium diboride, boron
carbide, silicon nitride, tungsten carbide, titanium carbide, diamond, boron nitride,
garnet, fused alumina zirconia, silica, iron oxide, chromia, ceria, zirconia, titania, tin
oxide, manganese oxide and mixtures thereof.

20 15.  The polishing pad of claim 1 wherein said pad absorbs from 2% to
50% by volume of slurry based on the total volume of the pad.

16. A polishing pad comprising:
(a) particulate polymer chosen from thermoplastic particulate
. polymer, crosslinked particulate polymer, particulate poiymer
25 comprised of interpenetrating polymer networks and mixtures
thereof.; and
(b) organic polymer binder chosen from thermoplastic organic
polymer binders, crosslinked organic polymer binders,
interpenetrating polymer networks and combinations thereof,

30 ' wherein said organic polymer binder is formed in-situ.

17.  The polishing pad of claim 16 wherein said particulate polymer is
chosen from polyvinylchloride, polyvinylfluoride, polyethylene, polypropylene, -



sel ected from pol yuret hane bi nders, pol yepoxi de bi nders, urethane-nodified
pol yepoxi de bi nders, and (neth)acrylic-nodified pol yurethane. 20. The

pol i shi ngwpad/osfoot!| ai m 16 wherein said particul ate pol ynePCrasopu@wsent in
said polishing pad in an anmount of from 51 percent by weight to 95 percent
10 by weight, based on the total weight of said particulate pol yner and
sai d organic polyner binder; and said organic polyner binder is present in
said polishing pad in an anount of f[q¥}§J percent by weight to 49 percent
by wei ght, based on the total weight of said particulate polynmer and said

organi ¢ pol yner bjnder. 21. . The polishi of. claim.,16 erein said
pol i shi ng d{y&orhggiygﬁr ongte, RALYSSIL B @’ebgg ©, PRI RE PRy microns. 22.
The pol i shigniadia®d, F@iy@fyﬂénb?pdl@ﬁﬁiﬁ%'po%%hlfo%dhﬁﬁtures therelsf.sur f ace and

wherein sai'd particulate polymer and said organi ¢ _polymer binder are

di stributed subskantTha pojishinsmed of glabe 6 3descn spidpakCUlalerabanghagan d pad,
and said pa&eﬁgﬁg%%&egi%e&fr&ggg L0l WER ?ﬁoﬂlfc%ﬂs.z percent by volunme to 50
, on t t

per.cent by..vo ase e total volume of said polishing. pad. 23.
The polishing pak®.of Thepolishiigwiad o claim b wherajymsaid oygahigmetynir ireler iss

prepared in-sity.. 24. The polishjn d of.cl.akm 23 wher ei idin-situ
prepar at i orﬁefeeﬁ?ﬁﬁf%Belyaﬁtl%r“ﬁz?m‘f@“gBF@ﬁ% “Eﬁctﬂﬂé S’HF%iém eé%?&ﬁ%g 25. The

pol i shi ng palydpoxidedintiers aid @hethyrcsdicdnadifedpsly@ethyn@r bi nder precursor is
chosen from pol yuret hane bi nder precursors, po ye$OX|_de bi nii .precursors,

|
ur et hane- nodi f i e&P- pol Yespenlishimeed @€ Flapp 46 whetsia said patiny'aiemp X%E@f bdi i ed
pol yur et hagﬁaﬁgpﬂesraidﬂ%ﬁgﬂfggﬁ{aa i@&&’mﬁbﬁﬁt%%n{ ?ﬁéf@ént by Weiglt & P9héreditng pad

of claiml rein sail shing pad has a wo 30" surface, .said work
sur f acelhavbynweight; based dngh¢ total sveighteof sad partismatspolymérand grid ovganic

perforations,and .conbi naiions therepf [ 054097, .PCT./ 4 - 51
27. The pol PUHPFPIRSGE ?ﬁaé %f‘g?rﬁ?lllg pﬁﬁ'&e\é\?ﬁ%é lslpéea?grtlt lg%d;g? Plél{érll% particul at e
pol ynmer andagdind oPHoms Serbétt biareigtitnel9 pérdetivgrweaightisassdeon dr tofal asi ve

particulate material. 28. The polishing pad of claim?27 wherein said
abrasi ve paveigbinisall partigilate palymeg a%‘é?"égf’%nﬁp&ﬁi’%qrhﬂﬂd%&m oxi de, silicon

carbide, titanium di bppd A8ishB3 A of claim 16 wherein said polishing pad has an

15 average pore size of from 1 to 1000 microns.

22.  The polishing pad of claim 16 wherein said pad has a work surface and
wherein said particulate pélymer and said organic polymer binder are distributed
substantially uniformly across said work surface of said pad, and said pad has a
percent pore volume of from 2 percent by volume to 50 percent by volume, based on

20 the total volume of said polishing pad.

23.  The polishing pad of claim 16 wherein said organic polymer binder is
prepared in-situ. ,

24.  The polishing pad of claim 23 wherein said in-situ preparation
"comprises an organic polymer binder ﬁrecursor.

25 25.  The polishing pad of claim 24 wherein said organic polymer binder
precursor is chosen from polyurethane binder precursors, polyepoxide binder
precursors, urethane-modified polyepoxide binder precursors, (meth)acrylic-modified
polyurethane binder precursors and mixtures thereof.

26.  The polishing pad of claim 16 wherein said polishing pad has a work

30 surface, said work surface having surface features selected from channels, grooves,

perforations and combinations thereof.



carbide, silicon nitride, tungsten carbide, titaniumcarbide, dianond,
boron nitride, garnet, fused alumna zirconia, silica, iron oxide,

chrom a, wermas402irconia, titania, tin oxide, nanganese @KTASIAMB26M Xt ur es
thereof. 29. A polishing pad assenbly conprising: 10 (a) a polishing pad
having an work surface and a back surface; (b) a backing sheet having an
upper surface and a lower surface; and (c) an adhesive means interposed
between and in adhesive contact with tfie_back surface of said polishing
pad and the upper 15 surface of said backlng sheet, wherein said-polishing
pad conprises, () p %ﬁ’i}r%g RPLYdR Ic?%é‘i’%ﬂx' ?éa'sPoxi%aHftshﬁg:'a@fcﬁla?@' ymer,
crosslinked partlcula e po P particul ate po yrrer conpri se 0

i nt er penet rp@lymg apdIsgideirganit puiyrlns: bmdm‘ fuither eomprisdsanabfasive@adicdlafé i ) an
organic podx% bi nder chosen from thernoplastic organic polymer binders,
crosslinke F‘Eﬁim c polyner binders, organic polyner binders conprised of

i nter penetrati n@gpol YIRpolisighgpak st clﬁﬁﬂzmhéﬂéfrmld a{lﬂésﬁ‘w‘ partiénlal®. The

pol i shing pad assenbly of clalrm 29 .wherein.said. adhesive nmeans...is selected
from arP adraieialas selecéadoirgm eBmmippm;oxige, ﬁhc%ﬁébldﬁzdﬁé@PWéhb%ﬂ@rbqrﬁncont act
with the ba I er in

Cont act wi th s aEntidS Rl M HiapRy obids VEEmBRT TRIAILANE. Lo
support shesatnet, rfumdpadmnnha Ize‘bme,rsﬂmaamh opife rchmmniaJ @y Zidhiasiitanial iyer s; and
an adhesive | 30 31. th paring a polishing pad which
conpri ses ﬁér“fyg’ﬁf‘%?ngse ?)’8?1? mHﬁ'&‘ ﬁ]geipgani ¢ pol yner binder, conprising
the step of reacli ng Apokshiapad AEnthly 0oMPEsing’CT/ US02/ 40626 52  pol ymer

bi nder precursor in the essentjally_ imed at egiwrggnce 0 | d particul ate

pol ynerl0 32, The net KaM ofaquéhlﬁg@Edhh‘éP%PIhW§ eanta ?C isurfae ect ed from
the group consisting,pf mﬁﬁ%ﬁhe&hsﬂﬁ%m@msﬁﬁgde%dangwépsméees

thereof. 5 33. A nethod for c cal nechani pl anari zat1 on
substrate and

(c) an adhesive means interposed between and in adhesive contact
with the back surface of said polishing pad and the upper

15 surface of said backing sheet,

wherein said polishing pad comprises,
1) particulate pdiymer thermoplastic particulate polymer,
crosslinked particulate polymer, particulate polymer comprised
of interpenetrating polymer networks, and mixtures thereof;

20 and

(i)  an organic polymer binder chosen from thermoplastic
organic polymer binders, crosslinked organic polymer binders,
organic polymer binders cbmprised of interpenetrating polymer
networks, and mixtures thereof.

25 30.  The polishing pad assembly of claim 29 wherein said adhesive means
is selected from: an adhesive assembly comprising, an upper adhesive layer in contact
with the back surface of said polishing pad, a lower adhesive layer in contact with the
uppér surface of said backing sheet, and an adhesive support sheet interposed between
said upper and lower adhesive layers; and an adhesive layer.

30 31. A method of preparing a polishing pad which comprises particulate

polymer and an organic polymer binder, comprising the step of reacting an organic



conprising the step of contacting said substrate with a polishing pad,
wherein said pad conprises particulate polynmer and an organi c pol yner

bi nder whwohi3los4eds said particul ate pol ynmer together, ang¢CEsoEimw2cai d
organi ¢ polyner binder is prepared by chemcally reacting at 10 | east one
organi ¢ pol yner binder precursor in the presence of said particulate

pol yner, and wherein said particul ate polyner and said organi c pol yner

bi nder are distributed substantially_ugyfornmy across working surface of
said pad, and said pad has a percent pore volunme of from 2 percent by

vol une to iRl

pol i shi ng A?ﬁ%@ﬁ&ﬂeﬁ#ﬁ tﬂﬁthg e?%ﬁﬁ@f *i’n:%%ﬁ%\tﬁ g%%!ﬂhc\ég)glg rglfélt(::gfr%gegr S
sel ected frpolymee group consisting of nononers, prepol yrrers resi ns and
m xt ures t her eof Q | onpris artic mer
wherein said pat¥i CUTQ?% h\?ﬁ ﬁﬁnﬁ IFZ?P{"E} BWEDI? 5‘5‘1?%8 R RS %5@?5 ‘%{‘SI ly no
sintering Oérotlﬁeor[s@dtihgfbk’ﬁfon@fners§§te§o]@ﬂfeﬁ edsirataad Paikiuf®itherdl. 36. The
polishing pad of claim35 further. conprising an organic, polymer . binder.

37. The Dol i shi n3p-padAdrethedfarchemigalaneshanical plansaization ofa bHES mer i s
chosen fromdpie Eqé%é%g%fe@ﬁtaét&#psafd%uﬂa{ag@%{m a oﬂaﬁh M%@%} keﬁ&” ate

pol ymer, partic l'ymer corprised of inte enet t|n

net wor ks armhdmommxs%parﬁaﬂaﬂa @obofer ag@an Wmmp(ﬂol}sme'vrrb@qﬁawbmh bmth@l smd36

wher ei n sai dé& ni ¢ eb'ang is chosen fromthernoplastic organic
pol ymer bi nEEPETaE Py 8’ or'g4ni ¢ pol ymer binders, interpenetrating
pol yner net wor kszrdmrﬁaidmaﬁcphlgﬁeeBmd&&s fdparedoby etiunticalBadactingat ai m 35
wherein said particul ate_p é“ng IS SOCosenfroEn 8IyV|nyIchIor|de
pol yvi nyP IIGWPB%OY%%H%PQJWW T BECYISPoR e Aresench of gC Pﬁapsletsr bonat e,

pol yester, %ﬁ&éﬁ%ﬁ&'%@fe}’x{ étl@ arHQ&lXt%thIy erBHJl ¥Aado nlc

pol yepoxi de ol ystyrene | m de | ysul f one a ures thereof WO
03/ 054097 Rﬁsmbstag/smmallsgmfmmlyah@smbﬂ@m suyfapadf saﬁd pddaand $4d pabr ei n
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pol ymer bi nigiged tnstheStédaE%l&&efolf@ﬁd@@hg&ﬂﬂigapat&ane bi nders, pol yepoxi de bi nders,

uret han% modi fi ??/P The method of claim 33 wherein said precursor is selected from the
group consisting of monomers, prepolymers, resins and mixtures thereof.

35. A polishing pad comprising particulate polymer wherein said
particulate polymer is held together with substantially no sintering of the particles of
said particulate polymer. -

20 . 36.  The polishing pad of claim 35 further comprising an organic polymer
binder. ,

37.  The polishing pad of claim 35 wherein said particulate polymer is
chosen from thermoplastic particulate polymer, crosslinked particulate polymer,
particuiate polymer comprised of interpenetrating polymer networks and mixtures

25 thereof. ‘

38.  The polishing pad of claim 36 wherein said organic polymer binder is
chosen from thermoplastic organic polymer binders, crosslinked organic polymer
binders, interpenetrating polymer networks and mixtures thereof.

39.  The polishing pad of claim 35 wherein said particulate polymer is

30  chosen from polyvinylchloride, polyvinylfluoride, polyethylene, polypropylene,
nylon, polycarbonate, polyester, poly(meth)acrylate, polyether, polyamide,
po‘lyurethane,‘ polyepoxide, polyétyre'ne, polyimide, polysulfone and mixtures thereof:



5 pol yepoxi de binders, (neth)acrylic-nodified polyurethane binders, and

m xtures thereof. 42. The polishing pad of claim36 wherein said
particul awe opob4per is present in said polishing pad i n aaTarsoumic2ef from
51 percent by weight to 95 percent by weight, based on the total weight of
said particul ate polyner and said organic 10 pol ynmer binder; and said
organi ¢ polyner binder is present in said polishing pad in an anount of
from5 percent by weight to 49 percent By wei ght, based on the total

wei ght of sai-d particulate polymer and said organic polyner binder. 43. The
pol i shing pad of 46/ ai Thﬁ?oﬂﬂﬁig%aﬁ &%laﬂn@@lWl%?élﬁgaﬁ%grtf&ﬁﬁlt@]?blylﬁgﬁ{a@% pore
size of from1l to 1000 crons . The polishing pad claim3

wher ei n sai avepgetpactidiesiee pbfrgme0 raietbns $a 500 origars. ¢ pol ymer bi nder are

L o e S A b i G,

?ﬁr cenlt b% s@édﬂéﬁ?&oﬁmlﬁdlrﬂhaﬂef%nmdem , pblyepdkidebintiersairethpd- msddéﬁ@ldpad 45. -
ep0|S| cl.aim 3 erein p ILnder. is .20
pr epar ed>i npﬁvgnfm indgrg (B’Sﬁi)%qwlifgmﬁ eﬂw&ug«?aﬂﬁn&é’%é BMEES | n-si tu

prepar ati ongerdfPri ses an organi c pol ymer binder precursor. 47.- The
polishing pad of claim 35 wherein said polishing pad has a work surface,
sai d work surfacéZ havThegpelishingnadiod glaim36 vwherein said Pﬁﬁ@matﬁmimﬁsls grooves,

25 perforat | ai m 36
wherei n at t%g%é‘?ﬁmh%aggﬁf‘ﬁ %Pﬁ?t dfﬁ%%?ﬁ grchﬁ sal 3$§gﬁglfc ‘%‘m ymer
bi lnple[] fur th;eWefghfmfaSéihm the tcahirwaglwte)fpaﬂtpaﬁtwumepolymbleandadald @kgama' he I
pol i shing padq o erein s sive partic 30 terial is
Dol ot edtr FONEETRRAERPEL A CTea TR e HIER 5 DreRE Lo T B e T on
carbi de, si jh6@Ht oFiffohd §?ercéﬁtf%§eﬁgn()tQ@ﬂbg%enttﬂiﬁ\ﬁéight”’b&é& Bh @ig tofl armnd

boron nitride, WO 03/054097 P 2/ 40 garnet, fused alum na
zirconia, sweightof saidpartisulete pobymesandsaid erganic polyreerbindert i tani a, tin

xi e, manganese,9xi Oy apckidliag it o8 ner PR pORARST pIRTHs 02/ 40626 1
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average pore size of from 1 to 1000 microns.

15 44.  The polishing pad of claim 36 wherein said particulate polymer and
said organic polymer binder are distributed substantially uniformly across work |
surface of said pad, and said pad has a percent pore volume of from 2 percent by
volume to 50 percent by volume, based on the total volume of said polishing pad.

45. - The polishing pad of claim 36 wherein said organic polymer binder is

20 prepared in-situ.

46.  The polishing pad of claim 45 wherein said in-situ preparation
comprises an organic polymer bindef Precursor.

- 47..  The polishing pad of claim 35 wherein said polishing pad has a work
surface, said work surface having surface features selected from channels, grooves,

25 perforations and combinations thereof.

48.  The polishing pad of claim 36 wherein at least one of said particulate
polymer and said organic polymer binder further comprises an abrasive particulate
material.

49.  The polishing pad of claim 48 wherein said abrasive particulate

30 material is selected from aluminum oxide, silicon carbide, titanium diboride, boron

carbide, silicon nitride, tungsten carbide, titanium carbide, diamond, boron nitride,
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garnet, fused alumina zirconia, silica, iron oxide, chromia, ceria, zirconia, titania, tin

- oxide, manganese oxide and mixtures thereof.



000000000000000000000000

1/1

N0

QEEW}@
| g/{////////////z




