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85% or nore) of the pores in the first or second
region have a pore size within 20 mor |ess (e.g., 10
! L. A or_ Tess) of the sl
H pore Sl ze. Pr efill.u.'ii-. ‘s:a 90% or nore (e g ) b ..i'.. @ihmﬁmnnnng:i!
95% or nore, or 97% or nore) of the pores in

the first or second regi on have a pore size
BT ding e EXEt T Sl 6% 20 Amor less (e.g., 10 mor less, 5

mor |ess, or2 mor Iess) of the average pore size.

In otLe,%ZLS ?E%ofr' gfé ngeg,,n /oqu%?oqe o?gw?m%@egomg Fofds WL BF,

a_non-uni
secoR GBI LPorE HEE MIHP 0 pEare s SO PRy =5 som o les, o 42
um adilsst) o ftyort aveng@ﬁorpenzesf’rambﬂbh 80%e perrdeee §B Grerivegse, 5% or
mord, @887% BF MorelbDihe boreo it thfirsObr spahe sgicdrhase B Pore 82k idBtribution of
+20 gllnst;r rléspwé %Oq‘fm qug:ésﬁ:S ;,uLlQ)r fesd) Lete ﬁ)%q l&m%e@@;ﬁge Kée/%lze

[0012‘; rrgrhe rt|"1 s?fuﬁi sZcFond rf,glons can %é\ﬁ: a unlstgrm orra non l?l% form dhslpr%uﬂgn of.

porepn prsomg sgibpimgnts, thefifs BIOP B8 UGy SHINEEEO! Reyes 394 §m
second reg@mdps afest inéfoau disaripetipooposisze,a rmndin 508 distribegen of pores.
Ina fn%fegred eﬁ@%nﬁhént' 295 or MbreIOK0, @0%|0€E\S)e of 85°t Bempry esthe Pores in

the rs regc’xglg %8% a p%%l % \nﬁ\\{@:tﬁ) ;BQ ?le§§ (%% \Mé mnrbr%gs @5% |op§§s or

22 %%rqa%?é?%b"eavﬁ&gé RS 5127, 0 o e o] sy §50bg Pgss of
the poresge thsrsecond gigm have ¢ Rere gk Msthmr?a HIRer e Batrk0 gm or less, =5
pm dRUkds] orfmdah or ldisy bf thbaterape pofe sper es. The term

(0018fU! TAqdiRAGIy, ERRDr bOdhd Felg%nré)@m@%hsrhﬁ@l $28 chdBava aPAUle-modal

dlstr?bél%nan og%psrct:sr ITI?\ tt l‘(l’)ln %?r“l%'dzﬁ’ prgar%tth t%%%bo%s QngJHOHa)§ argore size

distréjugign RRMPTIFE aﬂﬁﬁ?‘@aﬂr |"§Pr‘f e LA O B O5FF8 Wk pinge) pore
size nsaxBa. GFypicabsthe @umber of Horgrsize anpghma in2ox less (8igz &5 gulebvurh pore
size Infaxf@drh ﬂﬁﬂﬁﬂ&l a3 afpR@KKinithe pdiesipodiarisutioa vhosd drederndizes 5% or

mor%‘@?gfm &2 thE 2 rr{uﬁﬁns,r &O@oﬂzrs PFS@Jr?ol)théﬁé@ﬁfe cggtrltnh?on is bimodal
res. Preferably, the pore size
(.S £ BRIE F‘&‘ﬁmia’é'"'g‘

‘nmodal  (i.e., has two_ pore size

[0049i 7B MYtOOdR! PRResizAMiStTiDHoA &P By @ISz MeERE Y FYfivle
poreCde atuee Podregarsplz.ehamxitirodd panyizs distridblien capbpes sfisepore size
maerﬁLrlrlQﬁ‘ 50 FQ&ror s &40 ;Irn 6r 1Y, 80 pxmbd fikss, POP® il of Bess) and a second

pore SlZC m:ixx1 ! Orf]S&a g'so%c % gf I’;O Q%&'eséOz oF‘ﬁ%}e”UPE\BB 1§&m or

m or €SS

morgy T*@é’é‘)“' gr?aa'apogee%%ﬁ#t“ o8 2 ?%Wﬁwﬁﬁmﬁe&fﬂ‘%‘d"’m %?e
maximn®e of @0 gm, or T3s (A& 1 0o €1 'GSSOOFni WP OfisF® AN SeOPRH PATD 612
ma)@rﬁumrﬂfﬁehm of red & 3smelad mp@f § (§h demdiesdrdvonV pm or more).

%Jét er’F)apL aYl?ltMe ﬁépom&ﬁld@eg@r{ &L’np@i@&%r&k%ﬁnanﬂ?&oﬁ@ﬁmeﬂg G.e.,

poreé) g'lg%vg{tﬂ tE%fré & sgcédnd r{%%é?n r&aﬁ]alls]p c%pnse olpergJ cel]g E’re?erg'gly ggéjﬁrst
or spgogd rmrg:orrggscmsoff O FHPTE (e.&r 1%@5’](11?15) fﬁlp%s:p cﬁléf‘r l@fe on the total void
vol§r) 20bre ygtrabll ) the fitsher fetorgitregion @@guineh 208gdonore deps B&eor
mor@r&%m RBMt b¥s00d SSeSle B8 clis. €., pores); however,

[ooigl | S*rﬁept‘nstfor s§cg>§8’ Ra%[jc{]etgé QEHI%%%Pa sy &M@E}c&@ oPPEhter (e.g., 0.7

9 i (30 ond 2?’ ss. (e 15% or

S/oTE DR PAB OIS Hspe o greger I HBPEY 5bls TS
lessharsaven 6% dr firss)t Giypicalipothel firsy of sepend ragierehas perk density of l<he

- celibkh3br @Eat&REQNTUOTR 04/6n° @ QRgitdr)s Efhe 200dawityroanebe(detegmined by

ana(’yz‘nlg% cr1Qs &Tinﬁg‘(g%gr(e E?E#?Elglrlmg&qfoogﬁ ﬁmt)f)regec&{d%fgn with an
|ma§c 6‘&% st @r%rﬁ? & aa%pamgqé)lmao né%oﬁwar(sya.gb ?m

greater, or even 0.9 g/cnB or greater) and a v0|d
volunme of 25%or less (e.g., 15%or Iless, or even 5%
or l'ess). Typically the first or second region has a
cell density of 105 <cells/cnB or greater (e.g., 106
cells/cnB or greater). The cell density can be
determ ned by analyzing a cross-sectional inmge
(e.g., an SEMinmage) of a first or second region with
5 an inmge analysis software program.such_as CptlnasLL)-jﬁ
- T —imagrng—software—and | magePro(r) imging 6 e

%:eﬁéo@%agmg




e

software, both by Media Cybernetics, or C enex
Vision(r) inmaging software by C enex Technol ogi es.
0022] The first and second regions typically W||

Lt Uy THE " COTpT ESSThT Tty
! YR Wi || depend, at | east:
, on the void volune average pore size, pore
size distribution, and pore density. [0023] In a
”Ee@ﬂﬂﬁmeﬁbddmﬁEWﬂﬁjthe pol ymeric material conprises a
first region and a second gegion adjacent to the
rst..reqi.o I
softwarc SD ebyg\élg oe‘rx] 8%6%“6% o, %gcsnﬁégn\;'gt\c}\gds gf{'l pgos%ﬂ(l/%n: tg/%l?!lijlg)b
1edﬁ¥5ﬂerss In some enbodi nents, the second region
[002pY ef dihalfirsy ahrbsscernd rawensetgeczﬁbrveﬂlétazeea differtot gprpreskibiisy. The
comp@sdibilitydP th) fogt ah@S&pnd lePioBMNIE Hepetda® BhgTBnpSt, oh ke void volume,
aver %@sieegérggtzpﬂﬁfr%{lﬁm Xn(h@(ﬁc aéhsﬁyef age pore.size of 1

1002 e §%&8‘°h°8 f%rgbddlmentn})?]golémg]lc materle%l cBmgrlseg ?rst rt{%on anlj a
secope Fagiag) aACeTt & 1 B Fegien. Uberelﬁéteeﬁraeﬁept i nga-paraYs A bg second
regicbiois @n widrdgerpespimtof 56 prhe lssec bnomeegibodinshtst the second region
ref&:%ll_y $bd HvBAge Bdre bREof 40 irf br REXRYI, 3B RN orREsSS. AR @bey
cmbzg}n{'?egtrs tﬂpge%orm‘ re%@ﬁ 5%@&%)/ hgls, atnra%eégec&mgs&@&' 10,![}“ h@i’@p@ (e.g, 1

Siz Amor |ess (e. mor |ess,

pm § ﬁV%f” é@bm]'#"TZ m or Iessé of the average pore
[002¢] z e TheGerRB repins 98b hpvsHiny §Uitshty VOfd oS, PPis(sizg JiFtriuigigher
poreelth€igi da3elizt sssaptboan aith yespanprths gsoral regbupfthe pylishingfpad of the
fi rst%ﬂ‘@o@t%ﬁtn d’r&f@rgblgn‘%% Ihxﬁox@ldﬁ k@l dobe¥ i0the kddohd re@th HRQE D Psle size -

wnhx OIE)#PT% 09 €SS (E gx nclrxess tcnegssa&r Jﬁntop%sé%ﬂh%caeerage

e polis or can e situated In an
Pm%ﬁ%%wnatlng pattern For exanple, the first and

[0025¢ c oritherpetjshorespadewy thsdirstand preondemagiments entinaal lyrrgmprises a
plurhlith @8 firsBliriSsecah@ RELGHSI Tae platalie) EirstXéNd scosdiegioadican be randomly

srtua?tpd gc%é the%[xrf&reh)? Eheﬁ‘fa grﬁﬁé’]ﬁadtoy Qérplﬁl l\tMaté’cﬁﬁqm alternating pattern. For
ads, . cont ai njn

cxarBE B RO FTRORE O e Na g B RP i Bt bl  gpreniric
circlgg| XYrerpsiieh, spitplecyr eﬂ*et %ﬁ%{\? &Gy e%'fgé'acwr-t@ﬁm oy es:
Polikhifhgpeio rpadiealg pactqyudd ssifraeg ob@dionpleavingrdiffetemivold volumes are
cXp&@éa\&S RhveORGtased POMRSg phdRREbmphred RAJJIisHIhdEhdp PaktePhedtwieh
q% second enbodlnents optionally further

es’ a th|r i on haV| a third voi ]_@ H

(003 1 Ry e B < AR 3 gg E o ers gAY Yy comerises
a thiyo Fagime, hagine e gyjed \mct eoluing. eTheybirg regiopeapihaveran gitagle, volme, void
vol IRy, BvdigiiFlotesiARSpdlt sietlSisRiBuBdID¥epan ddusitespigsstd abdve with

resJektrté theatid ﬁ@ GRBS Fe@%lp?nﬁ addifoRqeH tH_Ir_@ Fbglc;nrb@n b&héporous.
[00{739 ff}}cSROﬂg\hﬁlag Ra i forngoana sl;con% ClanOCPIgCYRQCOH%H'ISQSgT g(?rgmgrgc

conventlonal

econ

matpwgle FhaPoly e HRFAthepT EomRitse PRaT etlh P%‘b’ﬁﬁ’r'ie%'% "L polymeric
mat@tid! pedféreblp obryprizes a eslymer Ehie sgedtydfiean the gnatpeongisting of
therﬂfo%fa@ﬁ@@iﬂon@c@ﬁﬂfdrxﬁ@;ﬂas@c pOly)MFanésesdiyolsisesdlrardonaas, t he

pol @H&@%ﬂsmé‘msna &tmertchﬁtmtaﬁemc%o@m% BOBLSmatics,

ﬂuogs%wwwﬂ%tt'%@ s, °'f?g={ G\‘)ﬁe @Pt?@}%?vss”"ﬁgr Wk polyolefins, polyethers,
polysisess potgacrydates blastomeriapalyashiilencppoyigsiaguor S%‘hya‘teémat i cs,
pol ditipdreRelpiielats, Hosliviidas, peBarantides pollyankeds, polystyrenes,
polypnq t Fn%{hgg-pﬁés c%f)&§§1exjs aﬂéfﬁféclpé?dp%%ﬁié tﬂ@reo?mdyxﬁtxnﬁéssand blends
%ftF g g lé 1y ﬂf’;é 0 leastl 0 urecrh yethyl enes
mcﬁ% JrEErRP e PYSTRLICEA & TSI SRV Ehet Er apht hal at es,
pol yi m des, pol yaram des, polyarylenes pol ystyrenes,
pol ynet hyl net hacryl ates, copol yners and bl ock
copol ynmers thereof, and m xtures and bl ends thereof.
Preferably, the polymer resin is thernoplastic
pol yuret hane. {,. 7

SRR

y : ; iy
ittt .umm@iﬁ%ﬁl@t‘ i




[0028] The polymer resin typically is a pre-forned
pol yner resin; however, the polynmer resin also can be

. formed in situ according to any suitabl e nethod, many
...--.'--UF'ﬂHTEﬂT!ﬂffﬂﬁﬂﬁﬁ?'rﬁ' Eﬁe TT (see, Tor exanple, i

ifthanes CRC Press: New '%“”““Wffﬁﬁﬁﬁﬁm

nm...u.lmn.mu, SH TG

Chapt er 3)'m. exanpl e, thernoplastic

N urethane can be fornmed in situ by reaction of
e uﬂét haHe -prdpditimdr s, such as i socyanate,
di -isocyanate, and tri-isocyanate prepolymers, with a

[002@r ep?h%/gg‘?%;mgrqg;lf’il llcqrgy an dr§ ?&%@H GBSchF&%' ﬁfcﬁveﬁ/gxl, ﬁ{eypolymer

socyan I NC am nes .
resin 343 By BFESH Fadyeorits CaGaL HBE BTt eaw(j%rﬁ”a@"C’W“ "
the agti($de, depample, Spycperrst Hanghoakaf Pofrersergs ©RCthsess: W yieeh 19
Chapt@3i).NForRAgaplegyiermeptaktic fdlpwethetleawn b fophediinmpak presaction of
urethgﬁe Evrepcﬁ?rhergles%kpﬁﬂ iStyhdatl, dSisodyRRate, \th&é FrQ%b&)bénété pfepolymers, with

t
a prcef)lymer c%ntamué%%n 1s?cy\é|{ra¥tbl%a£tﬂlteln90|g§ g\@rﬁablc 1E0%g§ﬂ?ealrea§¥vg frteties

ress r rate
mCWGFa@"mSWe1Q%W%? gradi ent, dy/dt) However, for
[00290Nn- Nipwtederitiam of the |pg|ls'mest¢elarwﬂl deneadt inipeit.em trrgrheology of the

polyfn@i dedih €RhdolSYy i6 ARaTow Bhevibhiflaniongne; peau dor Ibashiao fluidaythe
vmcocfttg Wa cokﬁaﬁmgﬁhcdr@tﬁe rakib| 'thQ‘chgth@ dxar strctsb@ eV kg Oftlal Yress, o)

and ‘}BF 6%3?%6;({ \F{]\Aa{(c %(iliy 1esn|é,rligléir% ?@;\NCE/%S IPorr] non ﬂg\szvtomaenf’]ﬂutds shear
rate thidkenifigbstifatea iop ghepreraty. thinpixe ﬁlt%i"b)np‘aﬁ"ﬁ} BEY PEHT I SBPH G
thinPROERES 88 .viskosity@iectedset with dherdabihy siteheragr it is ¢ta$ proegriothat allows
a poglt'ne?‘ ReRNo B@Lth rmn@ﬂ ieAidicatidnGe & NeabRey, Bfecti®lemplingiPfocesses. In

ordeag)tlgenrtr}lf%{hu cbtlca? re(/gro eqrf qh&l?ga‘te tIE’n?u hﬁ,@ r%yvaqﬁ 38 trn%olymer resins

mushs| 4ATHISH y et Tl o= B U IFPA Y S iR e
molteh p@luglhr @sig aplorded ngdesfa ﬁaecbaqe@qucq}hmugq] éﬁgﬁtllﬁ’:lry o partrcular length.
By ;m)tﬂhé {ha@ppdnént sipAfa@ Nerssl @BEositpbedifferesiismpdrsioos) thy reddtionship
bctvgeen th% v?slazm & ?Jnﬁ}e%rﬁ@ cart lh:edefeerlnﬁﬂteﬂ omﬁé"!{ﬁ’eol tPERBsi kI Bdex

(R_Phh%ebl)aﬁwéltgyr g%tééegtlrrﬁas tﬁﬁ grréica eftge poqymer rg m %pc REI is the ratio
of thiedhdgsbsifyiats rqfwenertrmpqsapreﬁangvwapﬁtyr?@emrfvﬁéf‘r i t%@P?ramfe equal
to 209TefoRPixédbshedtaraeatWien tigf polymeervésscioshermoplastia pobletieangethe RP1

GOREL 2 0 3th @) ¥h&CASIsh¥d af 4 #eardaRAMYEY/S 4hd a temperature of
gg?% Egeratufge%qua )to ZOCSfor a fixed shear rate When

ttie polynmer resin is_thernoplastic po
{0030, @?(éll‘eé rpabgrrser yrgcoélt)( Bleis(t)rr n 1s the\gtel(;J ¥ fMFIt) quch
recargabel areoura bf mokéreotymet(ia arﬁmS])ES*@it 15 axtryggyl fzom éﬁffépw’ @k @siven
temBératu?c%@pre[sgggg\}eréﬂlﬂ&@%om bytiae. Porseaspleywhmmabe pameert resin is

Abohhte sAdBABased
therrqpp kQltc A\éﬁyugetf\:;ln%vgr iﬂ?@r)éth(amz c!c)powmepté rae&Qf
copeldmcf |aé>|o&yu§ltha ngpelr rﬁ:q:)a? rda 8r15{ners ot anpd) % etHg\%@rlg){aQ@s@gmented

essur over
copbiyren, tadifitpraferably ig20 <rrd¢ssé<5<anb§ @ lesgheyer d ha %r%@ﬁempem“fe

of NOKE fnd Sload HEX1G0R| Agten chepwilyurretsraisen elastpuwesyie payplafiwor a
polfoq g?rym@?(e% ’a &p@@n}ép&fnﬁﬁﬁﬁfgan $ihlyiea®B&sidfasdh as elastomeric

or n&:rg%{ é’g 6396 Ipé({pﬁ%ﬁé }ﬁtfnea}tegerfel é{g I%e e%gl%egldQE@mle gﬁééﬁomenc

Sxane-seghe copo %

ethyyie qopelymenabpde fram ggtadpcqng §ase éat@’ysts 1% aé’P‘yrp Y ; GoRpene

copd ¥t 8SF e farabBrip £ palkess(e.8., ¢for EEOOvant) minuEsadt pfemperature of
2102é§9d gioamgﬁ]] dohe Watn/ime bolyfn@ﬁﬂeﬁﬁnh§a afoebaslyeaiohae, the MF1

pre eéarg%yf v%f li]e:ss {rp% 5 gqu%PJ)\%t‘ Illﬂmlq &layg?ermpfeﬁrtlge of 810°C and a load of

i'sing an et ene a-olefin such. as
2“@Hastoner|c or nor nal ethylene propyl ene,
et hl ene- hexene, ethyl ene-octene, and the like, an
el astoneric ethylene copol yner made from netal |l ocene
based catal ysts, or a pol ypropyl ene-styrene
copol yner), the MFI preferably is 5 or less (e.g., 4
or less) over 10 mnutes at a tenperature of 210C and
a load of 2160 g. When the polyner resin is a nylon or
pol ycarbonate, the MFl . preferably is 8 or |ess
7 (e.g., 5 or less) over 10 mnutes at a tenperature_g B o~ e L Yoo
210C and a | oad of 2160 g. 7 8 B R Hi




[0031] The rheol ogy of the polyner resin can depend on
t he nol ecul ar wei ght, polydispersity index (PD), the
degree of |ong- chaln branchi ng or cross- Ilnklng, gl ass
'Tolyner resin. WHSFREL polyner resinis a B
pl asti ¢ pol yurethane or a thernoplastic
pol yur et hane copol ymer (such as described above), the
LT avidaleling [Hsuh & dwei ght (My) is typically 50, 000
g/ mol to 300, 000 g/nDI prgferably 70,000 g/ nmol to
[003}1‘?0’ Wit trggofw'ﬁgo Rt mpan e O riuREaget. 0
polysispgraitenpean@Dbe Bi§ 19y pres ofHa@g ghay) b&%’sc*‘t"g&h%mtﬁ 5iking, glass
Ummﬂameﬁammnm:@g)aﬁﬁnﬂowmpmemmaﬁu)@Wmehﬂwhmansmt“@nnme
polﬁnmrrﬁg Hﬁﬁrrﬁcﬁplélsaggolyﬂ'et%@%r a\eRopliRic ppRLYEIRRe EPBiykher (such -

as d s%ne @ﬁ tﬂé@tc' glaﬁtva@mqm sq%lmty%foloao GARALY B 000
obebeily LIRSS B oo R 38 ey 2 0.
Typmtlt 0oothegmeplastic aﬂswfét% |0yp°m1rffb@°gfphqirmfrdtasee'ammsmon
tem@éramte, of @0 tChtod 1P} argifa rleldtrdnsitid@ tenpeefes albl2P°Qia2501Q. When the
ol))m&mesxﬁ 88n QIQJtUrﬂE{c FoB®lidTini o alﬁMlly@l@ﬁﬁ) EofdBinyes alubofadetaribkine

ot BB b i

LI I LR R AR

the Bolymerfresif @}O@B]n oT helygrobapeisy the asight W@B@mablcgﬂaha@ghf M
typie@iitiabnooeghanioaab,opr gper, preaabli-00,0exanpl ©,1000b@ g/ ntdievith a
PDIPR 1%WE% &@§hmbt§ma_thernnplastlc pol yur et hane, the

[00{ exu{‘lbcotz?lymcr ean O‘; Agl&g/ly%sgog taf%&gg%@? gﬂz&%egg—% %?ﬁple

whf(réh@poimgaewpé a t'ccmse‘atﬁGGOI@lgtcjhaP% tffo‘ﬂ &Y P790)

prefesib)y iaR0BBIPE)~30t00€ paiy tor 2§@ MRadohiysi98 orihpY 30f 9 (¢8> 75HMPa

(~5b @66 psi) thheoEMPE 2980200 phpiBa° €5 thdavangedn @anpriessiANEHiOT or less,

the ;U@rag%h/@ Fé%oQaJ‘i@fs? BES SaréANIM- D224 0875 hartiSesé Oa STt 19040-95) is 40
0033] The polyneric nateri al

to B¢ oh%‘ﬁ%’further conprlses a wat er. absor bent

[0084)] ynhe polypicatteial aRFORERIP T SPPRETSS Q€IS AbPiPepispolymer.

The ehterctbeatbénit polly inkiedegirabiypis cdnsédsirém theaFoumrpongidtioa 9f amorphous,

cry§:t5M§$ %lr !:xlogkehnk@(ﬂ p&]ﬂl&ﬁyﬂar’nide kRt ap9liy a6d, poBRingRIcohol, salts thereof,

an at‘%)l ma tﬁ:ergocfl gte ﬁ%l l#JWAt@J ?QJ?QABH p(ﬁ?rln[erg aIeQ@lregtgcﬁ from the

| na I ons t
e e L
polpingiiseliohgnéixpigs hiefeph ah propsyliftey paliigs desirably are water-
absefb@sishuk ivilked mpaloy dissojtel it caamnon orgards selvantsk &dther, the water-
absBmeMtVdJ%e@J SMNQIpon edihcivith WaRS (el @RRfuid QWG of a polishing

cosr Q885 |nked pol ynmers deS|rany are water- absorbent
%ﬂt not nelt or dissolve in co

(0036) v e/TP PO RE PE e GPUEE Bt SIS SPEIE TGP APEogR o te
bodypefithecpdt Botferatily, thaveprténies(age djsperseddroughent ghegrbiniegic mpterigh.
Th®PArti&Bd da be ERBPASHaricdR) pol I PdsticEReompbyimpaiticlesater i al
enc%ﬁgdla%}ﬁdaln}/clegp %Fg%hn@%aﬂi@feg 'n%r%% id Paici@r &arﬁfﬂfﬁ@ LRQIERS, &Hd mixtures

t he pad eferably e particles
theggok di sper sed throughout t he meric material. The
[0038} t i dlhegbresive Heeticscas pe/f aﬁé?‘t‘faé%é%a‘”}ﬁ‘bl yample, the abrasive
paidlef t?ﬁﬂcﬁﬁxpnﬂﬂﬂ’pﬂsﬂ dxidepauch hd mstal exidy, selectedh ﬁ-g_pghﬁ gro@glconsisting
of Bﬁgat bl‘ﬁtn?rﬁ) cerig) rzgr@&'nﬁ: Bantih,GloB Dxidk,HAE gaAbiatAE tHefb€Sr a silicon

car%ﬁia qu n mtgldg% %deg rne‘?rl)q g%l)lﬂc ?‘ﬁélvem&;lgpf’l‘he L’xgrg?i54 particles

rasi ve any sultab
material. For exanple the abrasive particles can
conprise a netal oxide, such as a netal oxide selected
fromthe group consisting of silica, alumna, ceria,
zirconia, chroma, iron oxide, and conbinations
thereof, or a silicon carbide, boron nitride,

di anond, garnet, or ceram c abrasive material. The
abrasive particles 9 can be hybrids of netal oxides
~and ceram cs or hybrl ds of - ﬂmganker_an@wm il
e rerTale ey




The particles also can be pol yner particles, nmany of
whi ch are described in U S. Patent 5,314,512, such as
pol ystyrene particl es, poI ynet hyl met hacryl at e ,
. POl yNETS (o, € U, ] ,
; i "' I gy) ! it ;;'Itl'mzitispm giitl%n} aé%
her et her ket ones (PEEK s) particul ate
. t hernopl astic polynmers (e.g., particul ate
T e hekFoprast: e tﬁtdﬂt yiur et hane), particulate cross-1linked
pol yrrers (e. g parti cul at ey cross-1i nked pol yuret hane

can b&ggnd%ﬁrr)n%)t(altl ﬁxn &s z1nd cg'amlc%%??%trr}%ts IoP ﬁoggggtrc%{xé 01§amc matcnals

The pastigles aésotﬁa@ H"ePo't"H%'rPaf‘t‘Eé‘P M9 r’(ﬂ’ ‘B’oﬁ’ﬁt‘csﬁfﬁ HRU-S Phtent

5,314612y seshias pelmttecheaparticiéie Pl pmpibglimethaprtaq rdriédese bgridh eryataljine
polySiblis (BOP & ) AV deirab @olyB@ i fednh Citgh Gei0) il @ttt ratierioudres (PEEKs),
partx&ﬂ:?t& 'tl{égno;ﬁ'&[m 3@1“91]5 e.gl E‘ﬁt &M{P%hﬁcﬁnk@ﬁé Eél9ur@§nar§@rbantculatc

Cross lérﬂcgﬁ,'pglymgrss(e BI’ aré: cu)laqc grasglmke? y({),r‘é'ure hancho qo’ly(:gomgc) ora.
comtpmtwﬁ@qrmngwﬁgtyowe pete/m,sbwtétlhptSe@rfajltmwmdh%ﬁ Highayghan the
meltip@mpbincbBBe payméres mirgtidloThe capamtosits paracies can bpgyastitgble harticle
contﬂﬁm% b lé@fe'aﬂ@ﬁrﬁ&:téﬁ co@mng. &Bﬂeﬁlrr%y& tt&%@ﬁ)paﬁtetpa}tﬁles can contain a
solid ci%Pe ds%l gtdgmnr\étéll (%%ntn 1@’ %@%QF)' atng)a’polygteﬁg’ §thl| (@%r S,

polyvrewéne Fbl@gé:]r peﬁﬁgt bl ng’l; Elaxﬁfg{ngrpaglcpeg ?r? %entg]yﬁbsﬂacages (hg
micag @wrhasis flgosrstadiinisaspanict dlats such a3 ¢aip.rap e de'ﬁt"@”KWé‘e Brstpyite),
glasOfibet ) glapatetadsPdefnendpriicles, babeofitdnd, enpthe fikel es are

[0036] sthhg %glyFr\Grn@HgtlaQMtopttbrﬁl QbME”ﬁg Eubl@BdraEit Bihcorbtefd into the

bodyt ?%J tl%lci ;Iaa% r})’gcrférabcl% e & bl {rc Gi Ej@ée@ttﬁjoé(ghgbtstﬁg LXI?mEnc

mategigl j $gh é‘l’té‘i’t‘? g%r*clﬁ%mtyem B‘F‘ie Ive n@fﬂ @81’ Fﬁa"th%f the

polishglgiongopten ducing shemigd-mgsherricad B‘P’tﬁbl“@ PAPIERLR} s solpple particles
are WXaPlBle faheles OF odxempil th ebiatse paticloecaarty agy sdi@bleavater-

SOlu%&)%lClC? gllg:gisggl?gfets blelngt%na@ %@&t@&r&@fh%'g%u%%oﬁgtstmg of dextrins,

cyclg%%{rms,r{ganmtg Ft8&ee§¥5ro>lg1y§)ropr¥acgrh%f>§)els rh%y]?elfupog.cs gtarches proteins,
amow@pww%ytnls@ ol alcohpl amArehops fon-goas!nked gplupay!
pyrrplidiinej potyacry ierarigh ipolysthiiene oxids svatersidable pbotgsenpiyive resins,
sulf@\‘la?e@tﬂ)glytsoétm RADHSFORRBA S19iSSprérentispslyRneil. yihe Byluble particles also
can BYin {no a}ng %gel’r s&gt%]l),(?& |¥l|e§ %u(ﬁlcés%amgfég X?&\Mllﬁp%l%d%m the group

osensitive

congigiing |°§B‘|H?5éh'€’ acaﬁt& RURS SRR p°8f"\§t %‘8 P%ﬂ%"“ 88‘8?5'%r
bicaftpeats cotast iem shlotifie [Petgssyns romige pbréssv%fﬂgcethtaée magnesium nitrate,
calcWit &drb&@lelddeo@antbeticat, Vehtmhhaiybdy paridlesiisblve, the polishing
pad B} & 1@ﬁlk~§m% éﬁﬁ&&%ﬁt%& HEto&E@HQe ofGROSII S FtiMs.

{00 trzz ::'ng1 1% g%a en’ibl are%?esr’tdgfwnh he%%%h{eppetsaso%%oltjﬁemi g)rmed

b1 Car assium C
mtorﬁdtoa%tlmwbﬁfﬂ&n% paiststea&,af RSBSOS 1Bl harplisting ppd can'be of
any Riitab&t dmenstoal (€gu dlagarehdengthe or witth) o0 shapen( g spberical, olpag) and
can b ﬁtc§%hﬁ@d3nt@@fetdoﬁls}ﬁﬁg pdS s ahy&uitablBempolti S dx@mpRathe padticles

can?ﬁve aspaI 1%\4[ 51 ersQ(ﬁﬂe ord?a e?é?rlc:r?g‘cﬂp%p dchRQ) qu rt:nhgr rﬁbr%%n@/gr 2 mm

or legs g &y tt%’do "t’ﬁ taHkS‘ ?Fg?‘ be §‘F RE’E%‘FS fa®R d‘mc"fsf‘)“ e lé nm ot
more pb@omS49oin eHEside-swbed 'i"m“ew MR eliameter)- cT‘@sPaftt‘féFF aﬁP &an be
covhleﬁ::(yf RRR@{Ee pdyBeridratpadli shing pad can be of any

It a?}l;e% nﬁ@?ﬁ%a@&la( @ptgmall)dé(ﬁms%ﬁhd LRNGK hhatQre WestpBrated into
the P?ﬂ%’d{}a}gﬁ]‘ egglfcﬁ?biyp t}he sogg r:a‘l lﬁgs aregizsggln %d tgﬁoégg%? {he*ﬂo eymenc
anount. For exanple, the parti cI es can have a
particle dinension (e.qg., dianmeter, length, or w dth)
of 1 nmor nore and/or 2 nm or less (e.g., 0.5 mto 2
nm di aneter). Preferably, the particles have a
di mension of 10 nmor nore and/or 500 mor |ess
(e.g., 100 nmto 10 mdianeter). The particles also
can be covalently bound to the polyneric material.
9 [0038], The polyneric. materi.al_optionally _contains
T '“""—SUFFd—C‘at‘ﬁ'l—ySt—S that are |ncor por at ed |nto the ‘boty ==




catalyst is chosen fromnetal conpounds that have
mul tiple oxidation states, such as, but not |imted
t o, netal conpounds conprising Ag,

[ W_-W_V_N |

) ) ) P %Y o= [ VUST]

mat eri al opti@ﬁ@ contalns chel ati ng 5
agents or oxidizing agents. Preferably, the chelating

) agents and oxi di zing agents are dispersed throughout

b1 "thé"b@ﬁVmeerﬂ“hhtErlal The chel ating agents can be
any sui tabl e chel ati ng agenps. For exanple, the

matenal ﬁtelcglglg %ﬁr‘? Bes mgt%pl.c dnoncrgvgtpi)%( ra%o%gllg]lgtllsdn tgérgc?fr 998%%4%19 the

cata 5 OB LT ROHREH g B2 Tl OB B e HES S B
- limitbestoowie @ eimrguedslcompusing H&i @ Lengr, Fot Bd. Mro vyl Bloeli, Os, Pd, Ru,
Sn, Tigldudi ng iron salts,. alum num salts, peroxides,

[0035 HO’IEL Sﬁ?{y elp(,ell;’lgtg 8k ﬁ’&(ﬁﬁd{ly Q%Jm%ﬁﬂﬁg%enQ%F §th¢ﬁltgeal§ents
t

PrefeH af % ep&; af'%l%’ ﬂlénrnggécﬂ)gs ar% glsg rse% thronrj]%louptﬁe polymeric
mategipk r?fmcé@amtgraawgpwéﬁtaw aiebla §helarngtaﬂaﬁ§| e ermrieghons
chel{ting ggentwdan de warbagylid esids, idivebokylicldei@s, mRasphnmic acids, polymeric
chelating ABenfS Qdles tﬂgﬁ&f' A8 kiesiken Taé o5diging ap@itd dah ®8 oRidizing salts or

oxnd¥z€n%nr§ét¥l %Ql leg(gsq})ﬂ&ﬁné §orpsed§5 raﬁprl ﬁurﬁ‘@?ﬁ@ ﬁcb&ldegoéhllcﬁglkpg

e used 1 n con tlonvvlthanlnsmuCl\/P
PerCB‘PB‘&"és%c”ﬁﬁ‘?ﬁa’t‘aé?s S‘ijfé'c?ﬁ’r# a[}E ikeThe aperture can have
[004ghy ke palishingPadgdesaibgd herpintpationsdy ﬂrrfhebwrﬁaﬁveow Rre h
apertlifd| @@ parert Rpiume) @ thostudehiegives (Ag., indovis s destripeg in U.S. Patent.
5 899)§’§®S &hgmcluﬁﬁh RYsifel Hpé}ﬁﬂrésb@ ﬂar%ihct:rh@eé?@{slﬁﬂ’ﬁsﬁ&l& whiage.

poh%hhnr%apgd 1S (S> blélgse rc}tm n?l!mﬁ:pono&/ltl\i{(mapm W W]P r%ct%g}ﬁoﬁg(])rgn%k&c@mlque

The @REATHE @@ hevfeaw ﬁ@@lﬁf&%ﬁﬁanﬁéﬁv SR Uﬁfgd“ &MF?‘?@ vy thfjryaege
charme!s oyl nyimerizibg see inphaiigstehedss padishing seppastiion n e papeling sustace.
The %nsﬂxﬁlﬁn@@élbﬁ&l Wig)dpa ChnQe AR YuiaBRPYih&ey, infudy ®AwBich are known in

the Q—Pl ﬁo%£dn9lee§Fan§hceH§r%dlon ch écjﬂrﬁ)nsg faEEdcﬁ" o@%euagsed plug that is

mseBs{ Jgr)??g Ira?%[u?ﬁi? etP% B9 15%%%? o) é%ay(canglsqe tg% 't;ame aqoll%/ntlcrlc material used
in theremaindes of the pelésgingwad (b) a first porous region, and

[0o4apt i analthiyd e(rm)odan@emlm@u@tmegc@nprlscmmrewmwdty
trankfidsite fepn /(@ ARBpRQIs@E4iS] ahd Stichie @P4 tecdd porous region,

whe;r)%n ASTU N two\/r@%ar%%'fefaaed ﬁbmﬁe ﬁ&wm anbE QL oa.regﬁsndﬁélego@m

resent

e g T T N e
tranpition neledogs st inedudgratrpgpurdily distinst baywdsraatyonelpetpmed embodiment,
the GtRABY trREmBI0O glBRRhd first b@om’egxcahﬁ\ys the anepobsiey €ormulation,
and rtt?eq}agg}m@tnget\fvégnﬁﬁe m%gwstrz{ngrglsgoe R38R ahf&rst Muspl@bl)ﬁfmf)es not

mcltl$a%grﬁhcgjga?lyglstmg%oun eﬂ,g rI?Qﬁc’olttﬁelrérefe*%%%%%odlhgﬁt %gofé@rlenx

BOER0oE

Ion orous regli on
matpripd [T §PRrIseRcy %?Ffmdlpyf%'ﬁ SRt Hi5t ARhIeyOnd TRE'GR BT TP same
polymiee ffermubgionnibd diermengitiort brewgpoltynfinst and seraneé regiin dogy ediénclude a

struEFang |d§sﬁ§ct BoFRG/N T hP GEL tgidne@l 8dtond RQiohi(Whdn @ad@nS esode any

suxtflbqgvcg %ELJOH%\B%%{E? eQ);B Jg@errQE gy{i:lgthb&%n, émjdpot‘éq@ensny as
s o e e L B oo R b A e R Bobmen

matbiigi stn ceeeirsnam theanoerply éagériied eten present) can have

[o0dd)Y BhH dpablie thabmieBye Mpiodl typitallyrbas alight agremiteamee sfi W& or more
(e.gP 308, Sfefe, q)l' §6°/po oleHeggv o R MBRY avdRASthS YerdSen S 60 AB G
10,@0218%% evl’ge'h gnm tﬁgg(god‘"{ﬂ On%m{thr 860 and or 280 ggllqo 780 nm

ms I'c materl a? can
conprise any of the materials descrl bed above. 10042]
The optically transm ssive region typically has a
light transmttance of 10% or nore (e.g., 20% or
nore, or 30% or nore) at one or nore wavel engt hs
between from190 rimto 10,000 nm(e.g., 190 nmto
3500 rim 200 nmto 1000 nm or 200 nmto 780 nm. 11
[0043] The void volune of the optically transm ssive
10 region will be limted by the  requirement for optical._gy
-7 "~ otransnsstvity—Preferably, the optically transntssive®
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substantially non-porous or has void vol une of 5% or

less (e.g., 3%or less). Simlarly, the average pore

si ze of the o.tlcall transm ssive region is limted
* ' [ og 1Ll (Tansm ssTvrty. ‘pivwwvw?mm

”wjy, t he optlcall?mﬁmaésn133|ve regi on has aniifsiisng

ge pore size of 0.01 mto |l m Preferably, the

average pore size is 0.05 mto 0.9 m(e.g., 0.1 mto

O iy BRI Shdt wi shing to be bound to any

partlcular theory, it is baghieved that pore sizes

[004%heatfge vond vo ume oFthIenoV\{ %al ?r%ﬁ]stxﬁ ?sq‘]fe rQ@bﬁ@m bd l?rqfte%tgﬁne

ile _
requirgTRETY éhtoPV%i’dFa‘isF’ésﬁ‘v"éﬁr qr‘?blhdi’e PUgt! yetFa"F'Hgs'vhf:elgd’é’ﬁf
substaagilytrionmpoesus at has veideebing QP¥erdess §e-£-h&%e opfsst)c &imiarly, the
averdgdePOEIBI£II R dpEigh! @ Mransrbibsiee dgish isdrhieddygheeqofement for optical
transH@sRﬁlQa'i)?erF&){bly [tpé)éllﬂfl]cal{y EInshgkiablegiontHa€ adPletdga b size of 0.01
um t8][la)ﬂ'1bnb ?erzx)gy thegﬁgera € &%T gze L?gbISy rryw(f&[x (gl Sbrlé,%lljtd %3 pm).

WihilpgpEsbinE 85 Gy PBR LR s R R LT B4 o
than tiryam s/l scstwencn@gt wdiatiery evhile poresizs flese thdp 4t YLk scafiter dfss
incidenbrallaén, bes sl r(o@sc@ttcrﬁh@mﬂﬂdem radi®@Ra at dli, tikrddbyprovidihggs)

opti lly'irgx?sng%s ea}ggﬁorp& [ifa %Eszr%ble BESE@&QQ:Inypare%Q)A) or nore

(0044}, o dj&ff:régﬁyl Sl?e f)?tgﬁg%%r%rgfr\/séuv? éeﬁxom%aﬁ)a heghd/t J]n?foprrq rdxs?nl:;uﬂon of
porecizst.r Tinieally/ SYoeronae f§-&r 84%85mpeE: §f. E5¥orandfeint R g he
optiéhliz tiahiisdiessgionhave Iaeao&vsezeaky& poioe 05+ & pmi@Qess (e el .3 pm or
less Qm.t'()@mnll ¥r lte§s§18§tm: Seekape pbx%g;ﬁz@n PEeddtath A\@Yadtym & (d.8p9¥% or more,

or9 Aa r mor ﬁ h pmﬁs in t'h%Q[%CQPIy tréMsgnb ve @&‘i’orﬁ ltyvggﬁgr%%)ze@%qlbutlon

SUI ero
ot PSR dr £ 203 bt it B o o8 s re
[0045( ans?hempgeélyrn@gqrww@aﬁg%cw ha¥han %“Ha‘t‘h%‘"ﬁdf P%sn(ﬂ ﬁg‘e“gth
widhlirfdaRkiths)tah@apaluitatic sigppeeds., con be annbevrlesresetcfangar,
tnax{gu% RQk 's? Bxl))n g"h@ Uﬁtfc@ﬁ)etrmsmugﬁ'e P&ghdrﬁiah ]2 ﬂﬂﬁ\dmth the polishing

surf?Cé: é‘glgegn&h%(}}nwat%he cétla : agzlézesse# ﬁ?xﬁm ;ﬁ) 1&'9 s%gf‘agep tﬁc polishing pad.
PrefegOlyshe PRECAp sl 1) S PRI TSGR fP‘E—S‘dP“on% 4Py phing pad
[004d)r t hEle apaingdlyi t&esn1aslda/leglowhptmnlaémﬁmhggcorrtpnecsrg&ypsﬁ igyenables
the B@Qhﬁ@tp% hn@derikiQo SR BOLIY BRIt lighf 6N parlidlitwadtledgth(s). The dye
actsqo gﬁter olilJlt grﬁde\é\@e\éewa%elgg%‘ss%f I g}l;h{ﬁ d%@ckg?&l‘i‘n@ ll%ﬂ) Er‘ld thes mQ}r'&ves the

sxgqaf @mo)se éﬂ@ g Hatgctlo%p 8%11Cf1{#gtran§§n Sﬁ aF ‘reigoonncga? é:%mPrq%e any Slfltab[f:
dycgeimeg comprise Frrembpriieatfidyes raae ggqsv@'vdégﬁoaﬁ‘eé%e dyes, di-and
tri-dF QIR tHi e ya £ iz Batia logldsexf ddysemethingrlyese @m:(ﬂ $)sendene dyes, n.atural
dyeg elonel 5‘}@5 'r@tposgfd éjsy £ dyl'.slvI |a1t1tﬂhlh@m ed, RGIFLASeH ahd/ikeliRE.Nne

Desdl%glly ﬁhﬁé ]arh sesma sgec?ruxl 1(%@ ?nagc}h@ %rﬁé%@ﬁp@%hqu%v&éngth of
llgiﬂyggl forhlrztsyberdiyglgt d"-‘ﬁ‘fcf‘P‘b g’gyﬂ Xg%t éource fgr t%e endpoint
detétibh (BRI spoere ida/dee bgﬁr,f\upcldygguceahnglb eh\egh} hayving a wavelength of
633D§§'th@@e refbABly i 2138 A& SHhadh iS ppable bmrafsmittieg tyte having a
é@ﬁ?% 9§ Qverlaps with the mavelength of Ilght used
WaYOT Bl STt U end oi nt gﬁ%ectlon For amB all
100FTlght ToouSBoF B1ot s~ BRUFOT A ST B T DA RS Gyt el
theipslishirtdaind Wikhbeeirculghirchapy @eliscsed piratpR| R@“Fh rgaﬁooma?f ‘ﬁ'éf b
prodadse & A GoBediineaiidl (AW uicden tyer polshegadlly. is a red-
|00ggﬁe WL ?(ﬂlsh?g %Q&Qﬁkc@nb@é hdrEigReve 4 ﬁdh@ﬂné bighke Rarh l'bgtléhally

ur@ggmp’s T HPED ﬁg’anéqcls hélél\gl}é))r gflrfor 1on%) %Icﬁ I?ziajﬂqn%tgg%‘;‘lﬁtgral transport of

- Typically, the polishing pad will be circular in
shape (as is used in rotary polishing tools) or wll
be produced as a |ooped linear belt (as is used in
i near polishing tools). [0048] The polishing pads
descri bed herein have a polishing surface which
optionally further conprises grooves, channels,
and/ or perforations which facilitate the latera
transport of 12 polishing conpositions. ACcr0ss. Ihe_;

: surface—of—fhe—pe+rsh|ng pad Such gr ooves,

Y

..
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| arge grooves and small grooves as described in U S.
Pat ent 5,489, 233. The grooves can be in the form of
sl ant ed grooves, concentric grooves, spiral or
T, Zrrecat—be
{8} _ng;ﬂmn connectivity.
Preferably, the pollshlng pad conprises at |east
smal | grooves produced by standard pad conditioning
SetRedys /0089 The pol i shing pads of the invention
can be produced using any qgitable technique nany of
whi ch are. known Pr ef

pohsbglago%?f)%s tbqnaaﬂgﬁdgeb rigee ofIt e %ohgtupg E%c{j ﬁé gioHB%s vf,hanntgg or
perfqretiane darcksrip ERSIUALIE PFS5R BA AN AR Rnp ovitadls q’?@‘“pﬁ‘éﬂ width. The
polisiiigead adn laeapPYd ginnge ddfepmk ynoeye pagsing, fanckamaiel mgorabmatlon of
largd érB@Jes HrQi ﬂna\ﬂ%rdﬁ@s as(dekgribetl ] @St PAight 51189 031 i Bk digoyeadan be in

the fgr%‘ gf Ala%te ggoog Hg)%ﬁ&ll& Igt'dogéé pﬁtaaf'?ractnceigr Sjog\yegt R4 crosshatch

<S‘l@zl§ aul refh ;iﬁa k:ié

i

b t SN IoVe c Oeaml P?j‘cral tgo ghshmg
pane;swnf b sPRLs S SRMHY E;‘;‘ RACEY YIS PSSP iy S 8T N
pad ¢dveprisengddgasitsmell gefovereoPsEd Bhiterslarsarad warditiorane whads
[004DE NP amhaplidinglpateofttheingdgios cirr @nsoducehusirayype rsaitabletechnique,
mangf Eggvhfef] a;eh@lo@ﬁ’tﬂ tﬁbhr@gPﬁ?&laU@att&rdoﬁkhmME @lelproduld€d by a

pres§ué zec? %as rgl c non nreglsod cowg{1§n§9 r§\hhi@ng a%%ﬁsh%;%d n?zlterﬂ@gcﬁnﬁlsmg

a pobiee s aﬁﬁéawrsﬁ)’étﬁ] VD V%‘“BFéf é?“&tﬁcvng ¥R BOIEBngsﬂ%F Hg“e“a‘ toa
supepaiisalagae apmathyeted pisysuge. prgdidseiegting glasmingjoae pt mare portions of
the m&rhagpmnmms b theteaging the \tdrbipefgura opthlelpshshlhg faddhaterial to a

tSrre a@éveﬁﬁé@ﬁﬁs%‘aﬂ&uﬁi PRbyABRre (‘T%S:Jf BheddflshifBYddNBatérial, wherenn
coverl n one

the s&lccf[eﬂ &0 18[1% %fﬁ{n nlgo!?léléég Pr%d[ nel?teréﬂl ha Ve % ﬁ%c%n L’Vé)rEPVO?ung{hta{ Q Igi?'eater
thmﬂ%ﬁ@ﬁiardhﬁvmﬁg a desired shape or pattern, (|||)

[0050)1bj Eibierpgeferhlly bt palishing ppcire pradisedl BY a prsswrized gas injection
metmﬂ:ﬂlk&lﬁ Gifprogdmgal poRbhifd @daﬁ:ﬁdlaﬂ) E@BHibirg, a f{diyher resin and
hav1n§€rpngP|d v%lu%cgégg\?e%nggw{!‘é &%‘ %moké"'@ftf?@ﬂ)dléﬁhg gacpx%gtenal

0
B A AL e
mat¢rizg jo Dfupeisetiggbdsshimejeysers nies e @) foaemag (h\f;)un?@ ipgjions of
the pEIRhiRE paNAlakal byRilgedtimk tieopolishit Hpadevaedal tdretempemueglabove the
glasg%nélmstcmwﬁﬁr@(@ )tolﬂﬁle%ﬁgl\(regr&q ¥ ial, @ﬁd;(\@fenﬁ(h@ng the secondary

mat rhaalltso ag tggﬁveglatﬁe covFﬁ:d Honinﬁnsa \(\{%Cl‘% e B vd Ji orth is%ﬁh% polishing

FI St Vol

pad paiis} BV SeQoRE EIB VP WHIer BRt See AR AN B TSV N o
[0031)om Prefesdlyathsmelishiapad nrterinsigméaced/glgaqm tempggature into a pressure
vesStH PERLCIupdrGiithl g8 %s ddde@ddrevdseel tahe theasssel is paendirizéieto a level

suffv g‘n? &l fo¥c% aRr$ &Ea‘tezﬁgoﬁpofathé £X6hto tM&fe'&lﬁz@of{t}% ;ﬁc@irsl?lﬁg pad

matslflalt e E)'BPlimé HF agoécgvednlﬁtﬂ'ée pioé?mng].[%;]ad materla‘]%%s arlrfectéy %roblc?ﬁonal to
the dprisd Ipresthrd wcvrﬁ@gmﬁp@msdgw pAlkF pratsueappligdgvilfidepgndap the type of
polph&ROAAtE@N plesdndin thé golaspiplzipedimpredsismd ehegpproriduprycritipal gas.
lncxlégﬁné/ th§ tén@ﬁé‘fatu-w 6t tRE BSISHING pAP Plaichdl ibrtdse P eaclomifflidien of the

gas 'Xg?}hﬂtto eynpcnlc%mt:“enaf bm seordeglle?sgg ﬁl%%mountrbf 'ggkethQLQJan §l}'s<99e in the

ol cR P i b S PTG DL o g Siiped he poishin
padradteridl ahe paishiemp@bmathgalistemondd o fhegirespurized veseel. gdesired, the
pol{sRing phd@alRAIERhd Guithy BEdidl to a Boftenad somdewrseaseprithate cell
nuczilen?on gncﬁogro S T‘]Q p%@aﬂjrﬁ bEBHhO bcyI%han phdRiateRR das BE PHErRRY using

s . has su |C|en
anww%&a‘rvaues% f“g@ thRécIpary R L i pagicon pr
pol i shing pad material is renoved fron1the pressuri zed
vessel. If desired, the polishing pad material can be
qui ckly heated to a softened or nolten state to
pronote cell nucleation and gromh. The tenperature
of the polishing pad material can be increased using
any suitable technique. For exanple, the selected
portions of the polishing pad can be 12 13 subjected
to heat, light, or ultrasonic_energy. U S. Patents o
"5/ 182—367~fwﬁ$45-684 055 descrlbe these and addi~ti-orat=—

c . Y a1

o - o



13 -

”l W

supercritical gas can be any suitable gas having
sufficient solubility in the polyneric material.
Preferably, the gas is nitrogen, carbon di oxi de, or a

LD

IIIII r=zriyt Yo -+tre &S

gs or is, carbOdy fEl de. Desirably, the _
supercrltlcal gas has a solublllty of. at least 0.1

g (e.g., 1 ng/g, or 10 ng/g) in the polyneric
Bnathnmaﬁfunﬂemwmhq condi tions. [0053] The tenperature
and pressure can be any sui ft;abl e tenperature and

re t [TH { U u
A A L T T TR
theswm adéé}?eﬁcfeat‘éfﬁs ?fé%ﬁsl?“*ish“zﬁérgﬁs mﬁﬁthanéOCF@S of the -
[00520| i STHerpglypedresiteer badny of Yipipobiriey jesinh destolertiabgve. The :
supdrEHYREr @k YAebd sy aRRYR dabiRaviig soffictenesaniiits M thE pP@sleric material.
Prcfgxa‘)sr Jhglﬁ?s E%rog&%a@ﬂ?{)& d\ﬁ)hge t)roémrﬂgnan()ﬁ [m?ero"fit Wbfe preferably, the

gas f%gF%PU a(b[a edlo\ggfed%{] Ill)gsx nyg g‘ﬁlsﬁpgem[slé azﬂe gﬁ%{\aé% sg‘ubnhty of at least
0.1 migteHoggh nw/g onh) me/s) vipepalymsts materal padeaHisvenditiensTm of
[0033)e pHeyer@pdrguiBtepicsiureaas be anycaatietempediurciandipcabiry., The
opt\mﬁteﬁﬂg’r@fhgdnﬁ|p?€§§ur@@'§l kit d?ﬂh@@as%%ﬁ@ ubed. TR AT RCe@berature

will dcaenqugrlc%stqg ar? o lfeoﬁg e%%ggi mate;l'épcf’%g%aﬁ;glae%ammg .
temB%rPt)xre(xéalg)ve thg Igpét po :f 61a ﬁn :
temperaty @ dvitaraply ngb):@wmm)e Tepng @emmﬁtxr(g.tgtg%atuigg‘l}) of t{lq)@gwfmg pad
mateii, 586G KB te@ipetlture At i€ eE it arf\thespil ¥radylcematerial also -
can %@L?erdl ":}"lyplcaﬁgfr th@&@ﬂmrﬁlcaltglaﬁabs&%f;&nﬂ@ ¥ c&ﬂlﬁ@&& aa te@Perature of

20°§ é‘?%ﬂ é??rﬁt pg éfr{eﬁéog C’Smrtme ré, aslsure i mﬂh( Li& é!% tﬁ_ﬁb Pa (35000

rial,

 siidegondiia/REVNIthPS VA (At Paihy” SUMPARTAEOL S 0P (3800

psi3ome enbodi nents, the secondary material preferably
(0054 | nTﬁJ@c&h&’@&mﬁfnaDm OpFRiady CUnRbRRbtéral. Firegirgsie,ahe
secGlary mAd R §£]13Joﬁlan&3at ;Scﬁi;rﬁ]cncl rHaté}talf' %fm&ﬂh@{#.bﬁﬁm §ccr£rhﬁ material,

or aZﬁeoC Q{the Eﬁe t"llhﬁ Isec% gary maanI can Fl'zrve arﬁ)asusftaglgglaagg knn s%me

tectio
em'iw'l"t'c"tﬁ[ gossondaie "ﬁtfr'rﬂscﬁf ﬁ@b‘pfa%ﬁ ”&Fesé‘éi?‘? %@ae ﬁfe'r‘%"eﬁ%%?ﬁ"'c
cirdda od sl Yalrassigatarpadphi bnethdrgmbedimionts,ukescersiarygnaterisd peeferably
is ik s}ﬁan‘HA\&ig diR¥Rons bnekRdom@ldptidul BippREldetdctibn psanpl e,

[oogﬂg DKPL 1skrﬁg% E:ﬁig ges%ﬁgecﬁ'%relﬁ?&q be uEdea%B’@ loP %t‘o‘ﬂ@l l))/\éatnl'i)e Qdsed as

swta

onesy ¥ A0 B riBgEAGESkep AEIIEE ) IS R E™ DU GhBpiz g be eed
in qombinatiorf witlma subbprh dihefsploned Regleyagy @araﬁlfrsamadnjﬁuﬂab‘e subpads

inciuaPpagirathedt bah subpadynads foam wbppe fromR qgeds Wloretrdtang

impt UQ‘QQQ ?elt sQpra%E nﬁl@{ogg'ou{ &ilﬁ@{lﬁan@ WIHPAES or sidtBRd SkRAE subpads. -
The y\.t%gacfry%%allg 1asq?h:r t%a? hc ollsthm Ql)ftﬁphﬂlgmgﬁqB?EeP e 1s morc

ressi
coraprr:%ﬁw&answ Blowgy %*r?é%%ﬂrﬁ’/&%@ %Cﬁ%ﬁ? thepelishipe B ?fa h *3&8“5?“
Fort dxempleytbatubpad canfBaye aXtznph dardn¢se oE3hie Q- é‘HW“T%W@Oﬂ‘mC“tS the
subpRPIsBardct) &/ 16K3 @6Bpr@ssibig ah®hBH Q. higher Sienehedrieedthareht $olidhing pad.

Thﬁ%ﬁ?cﬂoﬂé‘%nhg gﬁlﬁmsc‘s%rdoegssciﬁgmsr ﬁ§l§iv&bie@t’lor§r\d1nh&$s @penures and.
har d n

theéﬂfgpg/d]e% p8hsé‘|lr| § mventtlon ar% usedsm c%rgblggtron w%;\ zr Tubw\d
typirally fheregs aminisapekate a;&é u‘i’Yéé SUCéﬁa a PPH%‘“Y‘FR"émRM&lP‘? foﬂé“
codx@nkisdriviigy arpﬂd&et@feext the pblivhargtpad mdathesuppad] Alternatively, the polishing
pacppfrfpé RAHOR cM tehisé SWRRBKhd in EdARInGAdH Vit HEI@ert®n@polishing pad.
I nt ernmedi ate backi ng |ayer, such as a
pol yet hyl enet erepht hal ate film coextensive with and
i n-between the polishing pad and the subpad.
Alternatively, the polishing pad of the. invention
can be used as a subpad in conjunction with a
conventional polishing pad. 13 14 [0056] The
pol i shing pads of the invention are particularly
suited for use in conjunction wth a
chem cal - mechani cal polishing (CWP) apparatus
Typically, the apparatus~cenntlcﬂe~a- ate—hieh:
mhen Imuse; |s*|n HULIUH ard nas a veTOC|ty tnat'“

T o L 1
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pl aten when in notion, and a carrier that holds a
substrate to be polished by contacting and noving
relative to he surface of the pollshlng pad i nt ended

oSt atce IU Uc . [JUTIbITEU III'c
g of the substra gkes place by the '
e being placed i ntact wth the pollshlng
pad and then the polishing pad noving relative to the
" s ubStias e, typitgal ly wth a polishing conposition

t herebetween, so as to abrgge at |east a portion of

[Oﬂsélzeaﬁ‘g%)sél{sgég pt S onne 1n\$c|'r]\{18rg1’xere %u lzr;r"flt sunte(?rpor u% conju?cnon
with mhwcalawhwnwolrﬁh"tgHEWQ fPPafaiys. JdPP@‘ILPi s 3BBY atd%{ CQrpRyIses a
plateinWwiginlt, ivaven &l e, is ammbtéonummd asw Yetodiity Haarespits frasinprpgfal, linear, or
mrmﬁé?%o‘ilon [ élindes ofalkd ifventibeinChhtaappiay it piateh @hd f@wing with the
platcn 'ﬂ%l’n | x%%né%n axlxcpa S tH‘ tipaQ ln!)lgpél ms@ﬂg{%%cryollsl‘g@%$€$ﬂt9ﬁmg and

eS
mOanér’eli"h‘%ggf %/LHEC%IPI OI € Pr%l ﬁ‘.lr\&ng IpacP Wpenﬂed to antacﬁ a subs%%égzg&e gé;
polishyd. g npXibtreg of tgmubétratmah@rplqcaav Hhei Sa‘i’ﬁtﬁa@fheté'étpéa&c‘? F‘cﬂ?f“éc‘
with3hy [fo’rll@lﬁng pdd dnd ehenohkypilisitieg pademéviogwslatime tortbe subptratGetically
hfﬁeﬂo Qﬁl 0@3§§fb’e¥é@&weér@ ko @X%a@Plags atildhstd SrtiorRsfttRedubstrate to

poh% écbﬁibgiai ’ti}. gMg§§§a%u550aﬁ§§ rgSQL\taB-ljc eme %‘p%tus many of which .

are "8‘08'58“ ti\ggrt hegpol Pg‘["é qu %f %@v%ﬁlﬁn aon gan trgaltsec?vath linear polishing
tool6, 838, 447, U.S.- Patent 5,872,633, U S. Patent

0057} 893)e2953ly,U:eSEMPabﬁdﬁtuéSfu&ﬂ& cOpriseanma iAkiB. poPgtimgndpoint
dete§ &%st%%ar@%ﬁf'v&%‘ afe krtcn»@] 1h %Q%Ct’ﬂe&nnqlﬁg forRibésting BQ Of

ro pol i shi .
monétouﬂ)é) tl? 8%1(1;5 ng éwocess a/oa]nalgﬂg%[]%t% ?tggrsr?%lmﬁot I'e}egﬁsz?é?jef?ém Lgurfac
o ko i A S e Bt o e s Pl Ly
Patenh® 096,353, Uer: ﬁatnratﬁe43t3h’»él OO B Rateinh §6p2.5tle 'S Rptept Sr%?’pﬂé‘ét us.

'Patetnps 85 pg3 UBIPaentwordopueaes. P05 8R38T, pis. iPstehtg8 TRas, U.S.

Paten?§ géilt %dulke?géeﬁ 4B, 9%‘7” 48R € phRht 4166 443 @élsuka?ow & inspection

or W&ﬁ:ﬂf geoféﬂ?el,];gogsﬁs 02 tf a¥ ir&?zpr}dccésu %5}2 rreggge tv‘?gr'(aeée beF%r
polivigedjeabjesdhie @@ﬁymrraatﬂes thpeelising ﬁané?fB‘r ye tb%?%i@*@mahon of when
to t&ﬁ‘n‘v‘da&&ﬁe pSIBHing prodess voth reybstis apassulanvdrigliess

|bSt %shx?batdgQ%&rl@éﬁhﬁ?ﬁﬁr@ﬁr@ﬁuﬁaﬁfe fE{leb &h;bﬁjdlgh\‘i%m’z\ni B@es of
3 HGi U L)% i s o polish a
subﬁg é{uil % atc matew qurm?l th boﬁhﬁ 8% 85d QLI pOLsE® polish

evices,  sem ¢ t g%a%es and glass
Va"FWé’lf autérﬁ!tg%ﬁneﬁd*ag gﬁr*ﬁ%stma%ﬁq‘if%%% é?‘“‘ﬁ?’lf‘.“% 87 BOP &
subsiipst Baitabs, subspesifer Holistinhwith B eslidigpriisinplyde memory disks,
rlgll:l Askd, %gﬂé}:dh@é@ﬂﬁE(\B dkvices, Strhicaainctdi exfedeficld einission displays,

andr})tl%crrl gt)elgé’trohx@é’ulgslug!e? e Rlvehied c%)npﬁE‘iQé Hsulating layers (e.g.,

Slhfcﬁf %nps; '%"Wﬁfnﬂr){%w g‘ﬁé"f”‘g {ria erxaloﬁzpn%ydr lme@al tc%téﬁmng layers (e.g.,
coppert mmqsrmturxgﬁeruuammvma fU?kt‘jH'taﬂW"bPHBP”'Prd Bﬁhémh’é‘t thogdim, iridium
or dkher noble metals). - _:.- _- - '0 15 CLAIMS | . A polishing -
pad for cheni cal - mechani cal polishing conprising a
porous polyneric material conprising a first region
having a first void volune and a second adj acent
regi on having a second void volune, wherein: (a) the
first void volunme and second void vol une are non-zero,
-(b) the first void volune is |l ess than the second void
vol une, (c) the first region and second region have
the sane polyner forrmulation, and (d) the transition
between the first and second regi on does not include a
structurally distinct boundary. 2. The polishing pad

of claim1, wherein the first region has a void vol une
of 5%




to 50% and the second region has a void volune of 20%
to 80% 3. The polishing pad of claim1l, wherein the :
first or second region has an average pore size of 50
re of the por es%f,:-’,“;, second
region have a pore size within 20 p.mor |ess of the
average pore size. 5. The polishing pad of claim 3,
F AR erid s tde fi st oy second regi on has an average
pore size of | mto 20 m 64 The polishing pad of
claimb5, wherein 90% or regd% the pores in the first
or second region have a size within 20 mor |ess
of 1t he Aweligine nsdfer chppisal-mrechatigal polish iR CPYPIFARE porous
polﬁhaaicmalgnamhmfpensmgw%t odgiandreingt firhecipopiemeiand & beofd adgdcent
regibB HhviE XRYEhd& oROVoRunSd, #Bedint hin 20 pmor | ess of the

caver age&as)or Ghe hlzs?vﬁdl dolmg Eﬂjsgc&g%o%rvoiu%%%re Q(In {el;]cg

pores i the s e th|n 20
mor [efR ofth ‘fﬁ[e“ é‘{)‘é@g‘@e Ed?sé“?i"%e Seg’"d'?‘ﬂzé‘ Vﬁ}ém i hi n\% .
pad of €Dai nthafirsitegiosjand sekendfregign haye thesampgolyegt A Hakon.
a nuliti - nodal pore size distribution, wherein the

fuia ‘ E !
& 5 :§
s nmi a’ st

m'” ti- al t‘fflk §ErfsiitQthE%crhﬁ\§ fiddd alt scf;&‘dﬁégi&ﬂ!c%s fbiZfclude a
krﬂ'ﬁ}urady f,,stmct Q&’Jnha? I gg pad o{ cl ai m 8, vvher ein the
or e ution is a .
i Ze. di 40 PUGEPBRM TG CwBEPT SR T A BF AGP R R o 5%

to 5@bre ped the sdgend riegign hasra voidyieme HFO0HTORES- a density of :
0. 3. g/ crBe polishing phesf.clabh. 1, Whaeip olid frktiongecpatiregfon dksdnmverage
porg-mzé/\@feerq.lnnortle% first or second region conprises 30%

or Jror eT% ?%gmg%u ?f cla]ft% m&d,ﬂ%*/osd? aé)fqge &Il'esclt‘l%{erﬁmt or

1, mhere I on
Seca‘é‘dsg‘t”yh"lj‘f" 2Pt Sczél"f‘g‘/"b%fﬁ“ﬁf" lﬁ?seoglt rAverpss p"f?w%zepol i shing

pach. of dhepetishingwhdpldlgim3hwherpinghe fﬁré‘giréwoa%ffg%é‘éﬁﬂ" average
pork €@k 6N ave2@umdi fferent conpressibility. 14. The

pol 4 shi Rge. B@lghﬂ’\% pQJl @qu:li 5 Wh&%ﬁ'%%td}endp@oﬂtﬁ@ 0$1°3 lﬂ@d: first or
sccf@rel')I %Eﬂé’ﬁ aj:_v%gpfrg}e Sfa vAth I’f 56 Lium of %% EJPheha%grlagengQe § cl, r d VOI d

t he’-pol iTSRPAFhPEPaE 8‘?1‘[5?‘1“5‘e§’%%f°‘;5‘l Taraarinsre gflfthe PO et
regimdovich pazgsigneithii 80 Liitre lgebi tbhavepep agresize ardayvhgraig 50% or less
of N’@Fér@s i tl‘ich@ccfddﬁ&élorr gt afo@NRide SAADINDY ey les3 ol eie@average pore size.

§ er en[the r@l{n%ﬁ)ﬁh Qf&lélf'ny] V%Zrcm-m@ﬁ@pdr sSdohd & oRACha®h multi-

mogFItngersézteldﬁgl uilgn W-Pﬁléfm t F muhl modjal A ég'%]utlonl 2y 58 \'?f’e@/ repore size

maghier ei n the first and second reg| ons are |n the form
of al t erMatpoligirg paésf drimch mbemtrthemgltirmddasporg gize Figigibution is a
birkYal S S8k AddoAfoncl @i m 1, wherein the first and second

r egll(PnS ﬁx%'EB{ sn%% p%fi opﬂLW rwhEr%?h' e ﬁf%{ &%E&)Qd frtfg%n b & density of

group consr's er rmp aStI c el astoners,
0-309¢y A &fI¥E,  pol ycar bonat es, pol yvi nyl al cohol s, .
nyl bhs, Bleastignrgriad of ebiyelghesstry i@ Historsesapfaion comprises 30%
or WPeWsMIBcs f1 uoropol yners, polyinides,
cross- | ifileemd)i ol g/pat 6F BAaRe s wheredSthe Hsﬂ&%dcond region has a cell
density of 10° cells/cm® or greater.
13. The polishing pad of claim 1, wherein the first region and second region have a
different compressibility. :
14. The polishing pad of claim |, wherein the polishing pad further comprises a
third region having a third void volume. .




pol yol efins, polyethers, polyesters, polyacrylates,
el astoneri ¢ pol yet hyl enes, pol ytetrafl uoroethyl enes,
polyethyleneteraphthalates poninides polyaran1des

i rs thereof
ends t hereof. 20. The pol i shi ng pad of claim i,
wherein the polynmer resin is a thernoplastic
I TpolyEideEhanel @1y, .The polishing pad of claim 20,
~Wherein the thernoplastic Iyurethane has a Melt

I( %Xo?f@é%ﬁ%n%;}eaﬁtsﬂf cl@tsn 1190%‘ t\{me @?ﬂ?fg'ng PH &%%[sey\fplgra}ity of
firstpod ydpwiregisnt y i ndex (PDI') of 1.1 to 6. 22. The '
polié.shi Tig gashind padloficiain 03, wheeirethe fitshegioh endisppbraistgion have

ad,ﬁg[e,}{lgg,g},,lg@ngmpas a Rheol ogy Processing |Index (RPl) of

tzeh,geg'a}"}berpeo%s Sll’bge%é)éc a% é’%ﬁﬁ\%lfelrgﬁﬁgﬁ# g’nd%@c%gﬂ r?gxo s are
alterpgtingpher ei n the thernopl astic poI yur et hane has a

FI égur aThdvidisiinspagfof 200n WRavhetsin D Grsvpy sgeondOegionzare in the
form BEatRati sdlidg opatcatricdimiesn 20, wherein the

thep) mpﬁ'ﬁéﬁdln@hxﬂ% %Lﬂ‘f%tahﬁmewmn the 104t ARG sebb@NSEibAYdImprise a

r at an

o RSP B G om Tt SRyt LB Wiy,

polyshePRAteEgPOl HBARFFIOISHRY 191 §ISHMFG' SRR UTYHET PYYREF ses

polaromite flualosaybent padinidee crosgBnkedivelypisiioats Hgsspadedf

polﬁn'le?inm pdBetheR ey eitetsNEolyuatyddiesadlaasiie iatpopelhy leees, | S

polﬁara%&% y&ﬁcﬁ%oﬁﬁ%y@n@t@& ﬁtﬁeﬂ&less?)b@gm@és Ml%?ﬁnlhbﬁb&giarylenes,
| pohrsryrs%i@ap[ys Reuy RSB corireRamt Bk byt thatiOasy

mixTiyes 398 [bfesds thejepfad of cl ai m 19, wherein the polishing

pacof ur Thepolshinppadeslaipdr Wharkie shespol vt eadinfip o fherrpeplastic
pol@lr@Hgheconsi sting of abrasive particles, polyner

par t i cl q%e %FHQEJ @fcl rﬁrzbl\'Gllle?én tl'le t}Qe‘r'rlngplastlc dofﬁurethane has a

MeE%dgégrzosrc?{ées&&el AR d‘hod?cu ﬂg&;ﬁ%mﬁ%o ng‘?mﬁpro 300,000
E% H°s5es abrasive particles

g/mpbland i pelydiprgsity indet 6D
selxmct edhé palishing @acgcfozth:)md@mﬁlestih tig tofrmgpladtic olyatetheingbas a
Rh&%glyq)roc,@%gqﬁ’dmkﬁﬁb'o@@% 10 ResRf rated®) ofA5P 0L wsihd @ pgragire of

20308 CMP conprising a polynerlc mat eri al conpr|5|ng a
I'rst non-porous re

iQn us

adj Becent'he BOltsﬁ weppd gf?dﬂﬁ‘r?%p‘ﬁ?edﬁg € tS‘i‘Sﬁ‘?‘ W W EF Og i tha"f ke
Fles@eOviddulegif 800 M&s ta 208 é0%or e si ze of 50 p. mor

| essy, t hﬂﬁeﬁ)bliﬁtngrpe@bfxmxﬁxm whaenthertegmopissticlpalyerettipge has a

glasssq% Ao %%Eratfu%rdﬁib% tON 0ok 4 N8t frirBfiSh tenPRralied VEENCC to
25(5; first and second region does not include a

ructural ly distinct boundar 30. .The [ishin a
of % ai Mre@dlishingrer AT Fxm 9y “hoFe Py ﬁréngp’gal%efg g ?’Hgnsesa
wagegpndentpelyien have a pore size within 20 mor |ess of

t hex@verag@olhing pal sEclaitil2s, Whereipahd whemfysqoieit pélymtrais mlected
fro%ﬁhe é@% @dn@xsﬁx&%f RRJs- ﬁhﬂeﬁ%oﬂ%l“aﬁ“&eh&&sqﬁﬂwgb(ﬁ}%@ry&c acid, cross-

/i d vol une.

1‘“5“(5’IH°§'HI"H8‘I'C6E%} %’%Icg%mnn%%mevﬁ}er ein the poI i éh
conpt.i Se’@\e@obqhmgaqap p?clalm 19f whereingpegrlishingepdr éxalpedﬁgmpnses

particles selected from the group consisting of abrasive particles, polymer particles, composite

particles, liquid carrier-soluble particles, and combinations thereof.

2 e ey o




33. The polishing pad of claim 32, wherein the first
and second regions are alternating. 34. The polishing
pad of claim 33 wherein the first and second regions
i

35 The pO|IShlﬁfﬁ§ﬂﬂ of cIa|n129 wher ei n
the first and second regions conprise a polyner resin
selected fromthe group consisting of thernoplastic

L1 e Tl B s 5 pigEolef i ns,  pol ycar bonat es, pol yvi nyl

al cohol s, nylons el astonerniyc rubbers, styrenic

g;’gggg?{ﬁm B Ba bR, Wndh tﬁglf,efmﬁmg pa B ¥ TR cs
abragjit mﬂ@rsgl,ectsfgfrg%r@é%ee%rgup BBFE Pl Sl T rombrations
thergo@l yet hyl enes, - pol ytetrafl uoroet hyl enes,

pobyet hA( Ip@lnsﬁtn@rpacp Rirltahat @sprisp@laypolyinteis ,rnamiay@j‘namsdlgsa first _
| non%gljoxﬁ éeﬁgﬁcﬁa sec% [yo?‘&)ér %‘&Sadﬂé%xmk yds B - B@%ﬁé/rle@t)ﬁswhcrem .

the ngfg'o 6%/%%%33 #ha eragfe pog;bs ﬁ Bm ortleﬁs gy ffirSt d—@%? C aglég%r gg'gxons
havethe pasjepol yeer &WW@P“ r2pd thg tragsition l}?évyci?ﬁb}rea(gftl apd second region does
not ipolbyel stueanaly dgfincthopmsiahod of polishing a substrate

COBYr i STRGPolisHifg pAdF\¢iathh DY veheRitbEd% ai Rote@f e poedsiis the dgcond

regnc(n %é%??ﬁ;ﬁ& Q\ch‘n% Mgﬁkgs%f%evﬁvgﬁg@pﬁphh@h' ;g system
p0|3 shi ”ﬁl@a %lﬁm%‘?a(d cg’ﬁ au'g%%, V?](?)-e”bbh l!lshmgé)fad | uerglsexi compnses a
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polishing pad in claim 1 and a polishing composition, and
(c) abrading at least a portion of the substrate with the polishing system to
- polish the substrate, _
38. A method of polishing a substrate comprising:
(a) - providing a substrate to be polished, '
(b) contacting the substrate with a polishing system comprising the
polishing pad in claim 29 and a polishing composition, and




42. The nethod of claim4l, wherein the gas is carbon
di oxi de, the tenperature is OCto the nelting
resin, and the pressure is

. g@gq fhod of clarm 39, wnerery
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pol y & ydrevidisg a pplidhirgtrpd entesial roinyivee bypblveteh sasinydnd thewing a first
copol ynrisvauae bl ock copol yners thereof, and m xtures
and gt!)esﬂg_)%cﬁng ee&}zllsmﬁé padTrngtelrmttg'qu&tcn@lt:zﬁ'g% 2%3n elevated

wher ymer resin is a thernopl astic

pol yur t'ffané. a“35 The method of claim39, wherein the
secofaeipctingheiopmingioge phmelsosiaapel b Pelibinggad mpesial by
concentinéreastrigltbd @Sperdture ditiee paishing paf meteeirlrp 8% mperature above
Wher ei Npt Eﬁss&?&%gﬂ&afcﬁpgﬁww oﬂtﬁc cﬂxsfmh@ pasdhaperigf an

Whelim tge se?ec{eh n orrJn t%e gohsﬂ{nérpa ﬁ-n ge 9 eQ%L@L/gH %gl'ume that is

I mensi ons
8rca§u§*‘f‘%lﬁleé7r¥th‘da"r?"6'ﬂﬁl cal endpoi nt det ection port 48.

Theo. met Fednahodcdfaiaim 39, whenein diergas Beesmetgapnin 6fH bepsls.

poki.shi Ty harbedfelsmlsechhdréih yhe dad asreptisey nicogey, targort diexide, or
comgggtloqgt o selected portions of the poI i shing pad

er I heﬂa?t{}%q,a?‘fc af%%glnhd"%g%f ng}ge as 1s car dbog(rtfr 91e§emd%erature is

0°C tchtée mainugémmgatwa@ g Pebmsr reS@nerldrth\fff%ng i hdMPa to 35 MPa. -
seghndariye mahet ofallai®39awhdrein tieedymdrhesirsiglselettedifrom the group

cons@s@iBE .bpﬂ%mo‘blastic elastomers, thermoplastic polyurethanes, polyolefins,
polycarbonates, polyvinylalcohols, nylons, elastomeric rubbers, styrenic polymers,
polyaromatics, fluoropolymers, polyimides, cross-linked polyurethanes, cross-linked
polyolefins, polyethers, polyesters, polyacrylates, elastomeric polyethylenes,
polytetrafluoroethylenes, polyethyleneteraphthalates, polyimides, polyaramides, polyarylenes, .
polystyrenes, polymethylmethacrylates, copolymers and block copolymers thereof, and
mixtures and blends thereof.

44. The method of claim 39, wherein the polymer resin is a thermoplastic
polyurethane.

45. The method of claim 39, wherein the secondary material is in the shape of one
or more concentric circles.

46. The method of claim 39, wherein the secondary material is in the shape of an
XY crosshatch pattern.

47. The method of claim 39, wherein the secondary material has dimensions
suitable for an optical endpoint detection port.

48. The method of claim 39, wherein the regions of the polishing pad are selectively
foamed by covering the one or more selected portions of the polishing pad material with a
secondary matérial having a desired shape or pattern, foaming the uncovered portions of the
polishing pad material, and removing the secondary material so as to reveal the selected
portions. '




