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2 purportedly to provide channels for the passage of
slurry during chem cal -nechani cal polishing. Such a
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material so as to reveal the covered portions, wherein
the uncovered portions of the polishing pad materi al
have a second void volune that is greater than the
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d
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anothef erfgjer;redlerghodlmem'sthnﬁrstrorlsemntiaegxen Gag an dveragetpoenstchei 1 um to
20 umF{E %f qrﬁlﬁ% ??Jﬂg‘g bl gtm tﬂﬁ}.u{lb r ty%e Se&g)ngéﬁ'eé‘@mQX htGE the first

8 size 0 ess an I on
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(i.e., catbsiee) d&ﬁ%mmomur picatly 260006r lﬁbrel’(erge)BO% oit therep40%r more, or 50%
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di stributiqon of pore, sz For exanple, 75% or _nor
more, pr83y6 or JsYR)GH thepires indhe Brvpbrechnd egiethavea nos dze digtribution of
+20 prhlve 1dsh (&4., 010 ERCET16ks| €3 p@xl’brh@é\éeolaﬂ)@ﬁl&)r%séﬁof the average pore size.
distribution of 20 mor |ess (e.g., 10 mor less, 5 m
or less, or 2 gmor |less) of the average pore size. 5



In other words, 75% or nore (e.g., 80%or nore, or 85%
or nore) of the pores in the first or second region
have a pore size within 20 mor less (e.g., 10 mor

- less, 5 mor less, or 2 mor less) of the average
pore size. Preferably, 90%or nore (e.g., 93% or nore,
95%or nore, or 97% or norej of the pores in the

first, o econd eqgi have a size distributio
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pm oi f Ie§s§ tgﬁ | garvrgnx%gg g?re sgz%t ?Jg%feo po o gqn(r c (é g §3f or?nore 95% or
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100174 st Flagylist el FcS’FO gions cqrhhaye Sy [OFTP OF 2 BB farm distribsgipn of

poresOln ﬁﬁ@erﬁ?ocﬁmcnt@ Offe @iFst PEi6n h&Y a GEESA disEb@lonQf ﬂoi’& and the

the f rst regl.on ve a pore Si
seconfl 26455y hika g pttor i el Pores " gy G st B pores
In a ptefgrsdd @nbdduacaty 5% ge nooe .51 8@%) oa ntbr§ QYB6Ys dresare) ef e pores in

the ﬁrépl/ (gl%él ﬂa$§ 3 go&hsm?é%}ﬁﬁ 1hh ?&H fess (:e:%e :‘H? %? o fés% he S Jim or less, or

ave a pore’ si
+2 m er lgss) 0£ @wrﬁvoragb P, SH@, amd &%loeé@s (8-, QO%noo tes$, @8 $)%odr less) of

the pdrE€inANSLRGRI R }ﬁﬂvé s oiéﬁ%tﬁﬂdzotmﬁ BAlesyee d | n@l of i Dk less, +5

or second regil on of pO i sh 1 ng pa can ave
Hm o lE$s; P F Y O %S&?Wﬁ@‘f%&ﬁ PATeS¥Ees. The term

[0018] nul Aﬂ%lﬂafbaly theER G or ke@ihdtrBgoR 6f ﬂl'é%ohﬂﬁhg)ﬁachﬂﬁx Have @healti-modal
si.ze | STUTr 1 on C Il
diseiFighg of Ptk RS g R TBALR ek s SRR IR o  por e

distrilgitipe cmmpnmng af.l'gepst Cairinyort e 2.0 8 b etorgfS q@ran@esirzgemd ommore) pore

size rﬂa§1r§ léaqgﬁth& ﬁurgb?{ ojfg: ?%s&e%%ﬁ%xmﬁs B 8§16S§ {efgt fg&&(lj l%ﬁn A pore

SI'Z€
size rrmt;g@n a$ é%ﬁr@dr&p) A ms@glnsh@ pere smwbstblyutmmb@se @reatchelprlses 5% or
more g?hﬁ%b&%ﬁﬁ‘é tofdl nBRbESef ﬂ:’oﬁ'@sf qfr@f%}a‘ﬁy iREHROLBe &shfbution is bimodal

stribution is bjnodal e., hds two pore size
(ie, hﬁ‘éi‘f"?rﬁ?re SZSCIHIRhe rul t i - m)dal pore size distribution
[0019]3 an Tlfh\lxﬁu]m%sdaﬂ ipd e dﬁ@ﬁlﬁﬁbﬁilorﬁéaﬁ Isive baR stze POIIMaSt &8y suitable

pore sffEutfi, FRLRERIE ik i P R Ree BB od e fithae g tirggpore size

Maxinpmn |0f pe s ¢rdesy. (e.24@0mmopr less $0 180 onless, of 88 gm arled) amd a second
pore st d@?ﬁhm%%oguﬁn 8F AR geoé,) M) ﬁl'nZoFf rnmr%ré :rdgﬁﬂa gfr g@)@ﬁ@{%gen 120 pm or
more)o dhe mﬂltéjmodﬁh ﬁorﬁﬁlzpudl%w}onrﬁéﬁe@mmla can Bave dolist pore size

maxnﬂlrh oF Qahm/&l 1¥ssqaf. h@\{ﬁn @r fe's§ ok SRRK sr RLD %nﬂrﬁ)ébé&h@p%f'e $8%e
| ess, é8r m or | ess)

ma"“%‘é% Bﬁé é’ @3’?46 gnﬁgn MR AR 1% 50 b PT THBRee O &g 7 “3’5 OHnor‘“’)
[0020pr Wall&pﬂlﬁfmt ofre¢oend o¢giey mﬁﬁewdeMEﬁily clds&ﬂ) 2€lls (i.e.,
pores)pﬁg\gg n:r,:ﬁéﬁ %Jt] Br %éé: i dre%cmsga%oa sdo cro(rerﬂnngg nger} el]lﬁ V\éef%rlably, the first
or secen@egmmonmsg&aﬁém moeg){ o, l:% cet imgwe)oahosed |cs]@ lmged]on the total void

volum%e |1\}I§re gPé'f@Ifaﬁfyame}ﬁrsttd??eédnﬁﬁ‘k% oft %oﬁﬁﬁ%‘i)oﬁ/e{%o Hore §[ |3 0% or

9% or mor % Of - mor €
more, 6949‘5 IBWetWeSq/BP’éWOVBF@SGQ/B@LFne More preferably, the

[0021F i I SEheTrstSRGeshdrEEbA Byl Lias & HerRip 110, 1@13 6f-‘gﬁater (e.g., 0.7
or ,50% or .nore

330% or  nore, ~40% oF 0
glom’ 3p preglery B 0 St | orfedien) B B NAUHB 6 3 B0 BRIy (1570 or
less, onedmniotoy lasf). (L ypicglle ti: fst gr eadvmt regondas a @cll dergyitgmﬁ 161

r V.

cells/cg‘P%? Jatei;(f%ég‘/;f gd: %gfgzrsng (0? %ea?err)lgt}?aéeﬁ q)enﬁ cal beodegemgbﬁd by
analyzmg a eross-seclippdl dmngs (etgheant S EMtimgge)sefadingt qresgcqmi agionavith an
image ‘éﬁﬁl:ymg SO A% p?(_f)gr!alga;)ucﬁ:% OphimAER Yhadhe 8 Bhark %mg Imaééﬁo@ imaging

cell's/cnB or ‘greater). The cell density can

determ ned by anal y2| ng a cross-sectional i rrage

(e.g., an SEMinmage) of a first or second region with

an inmage anal ysis software program such as Opti mas(r)

i magi ng software and | magePro(r) i maging 6



software, both by Media Cybernetics, or C enex
Vision(r) inmaging software by C enex Technol ogi es.

[ 00221 The first and second regions typically wll
have a different conpressibility. The conpressibility
of the first and second region wll depend, at | east
in part, on the void vol ume6 aver age pore SI ze pore

ot B2 SRRt RSH bl By

T%dnﬁmnsﬁsreglon and a second reglon adjacent to the

[0022 T Sﬁﬁ{ £91 2 se(‘ﬁﬁﬁﬁ@?ﬁﬂ 1&11%%11 L é)@iffel%np%hlg&gsgﬁiﬁgr The

e second aver age ore sl z
COmPlreﬁﬁbl(lﬁy ofdhe first and ﬁ?@nérﬁg@m wildepend, ﬁteleg%é@ Rertraghe yoid volume,

averafd fire k2 O@brehﬁﬁe ABrduBHR G8d @@fc&leﬁmﬁe of 40 gmor |ess
less I n, ot her %W%Eodlnents t he

002335 dnip FEYUSPIo0EPET e yolymerigmaleral semppRise Wt eeign agd a
seconthrégior?@jmefetoghe ﬁﬂst regidn) wherefithedirst kegivh & riﬁﬂ -pdrous and the second

re glOI{ Qz%&%ﬁ]avyag é&%% g {J%{]%rcl?%o I'Hil %8 g ”}ﬁgéaﬁmc?e € sgé:oq'ld region

preferdblydas g@@lvmrwmof@hw less (Q ge3& enmrdeasbghmth@f
embo&ﬁﬁen{%ohﬂe%géoﬁg r@,%in Bieférglﬂg fhgé %’g hveedde gfn{» of 1 pm to 20 pm (e.g, 1

Prefefab of " nor e pore e second
Hmtor]égﬁ&rf’fﬁa%‘@t%l%é -size within 20 mor Iess (e.g., 10

[0024PM OThe 868 rogiBica hzh%sa% s@fatfle v oluns sa;req,ﬁzetdmnbutmn or

pore depsify b linslsy ﬁaﬁ' bt L e R Hi%l@rgeﬁﬁﬁppfgsgnspad of the

first epibudiadeint. yPreferefhly,SZS %lmdetBCc!fnhie p&gs rthe sebbad pdgisrahavieys pore size
w1th1n LZJ o}éxéso% %e%g Ee u‘? Te:g 1(‘23‘@6;9 m fo??% 3155 nch kfgss T OJHI Yr le%s)bolﬁﬂée Qverage

€ pol I shi hg pad ‘or “can
Poresmet uated in an alternating pattern. For exanple, the

[0025j LT Sf‘he%ﬂ)‘ﬁsﬁﬁg ?5}90{ £8P0 I%YcohE eh@oﬁlﬁfen{sq{ﬂfﬂoﬁél%compnses a

[ternatin nes, arcs, concentric circl

Pluralgy aéﬁw&e&ﬁws&ﬂ feglogs. bhe plurality phifirstanssecqiyl egiany cam bejrandomly

situatddacEdB HIRCHutfaLe ¥f thb pElid@duesad orRReh bé BitRgediads aqit@ﬂiaﬂhg]pﬂﬂ%m For
urfaces.of r i fferent voi

d
examfg B ipES el BB nioy a0 19 TP SAEEHPBGIS i Sopoentic
circled, e crossiparhegpitals, podthetpatigrisagiscyibtused recbmnkdtion with grooves.

Polish%%e@g @ﬁﬁlnggir g&\ﬁﬁg 'Sl(lj\lf%%%?% regn)t%ls gl%g glaiff& rﬁ%i@éolﬁﬁgs are
expecied ip havedscregged pphihingpadolife wampﬁ@déo polishéngsidd peitsroesewith
convdﬁmgmlghbdﬂgeglon can have any suitable volunme, void

ver age e Size ore size distributijo 0

[0026]por ﬁqﬂg@ﬁgmg B gﬁo '%-e fiext apd a%ev eRppHmepEspEepal lyo&eﬁsr comprises
a third riefzidh haviglg agﬁﬁndolﬂe@hmmﬁ Tﬂe(r)tlagg ﬁlid:g-_‘,}_m)dihn l%ahe ﬁhﬁ bwichble V(?ume void

n_can be non-porous., [ e polishing pad of .
volumy fefike SBFE i, BRI ST i ot A Bors QP s e ol Bt v
respectrnt the ifiadt and bezopd kagiwrsi dn padigon,ghe thind reginpcirsbe aoryporous.
001 B B BB o B o0 S04 R Ay L s
materigh olhs R?éﬂ%@‘sﬁt mpigrigk cantqampmmas&qﬂe blgpabmaraesin. The polymeric
matenﬁh}]ﬁémkl) &r?ﬁl&@ la){:'él}%é?@é‘ﬁﬁ sel&ﬁéd’f%lﬁfthé‘ Sroup consisting of

onat es yyin ohol s,

therm it STy, DA lotid D EebaRgh DieP Einn dopearoREice s,
polyvihylakrobgle)] rwirﬁrssdasnolhlynmlﬂnbsl:s ﬁymﬁﬁ:-ﬂollﬁkﬁd, polyaromatws

t h
N T T —
polyespass, wpbtamafﬂat@ao ::kaaptrgche meb'ethyinmlesgenphwtmﬁhmme&mmw at es,
polyetﬁﬁlaﬂ{ét@aﬂﬂﬁalab@ wlﬁl%égeﬁolcopo &E rreﬂ SiLs | nt%l, géﬂ?&@f&@@s

ryl ates
pol Ym@‘é‘pﬁ%ﬁ‘%}ma‘@héﬁpﬁﬁmeﬁﬁl drhladk sapelvaras Weesefisndmiatusey and blends

thereoPr BV, the f)dﬂ?ﬂi@ﬂfﬁéﬁﬁ@ tHeR@bplabtfc pdIRIBMBAAST i C
pol yur et hane.



[0028] The polymer resin typically is a pre-forned

pol yner resin; however, the polyner resin also can be
formed in situ according to any suitable nethod, many

of which are known in the art (see, for exanple,

Szycher's Handbook of Pol yuret hanes CRC Press: New

York, 1999, Chapter 3). For7exanple, thernoplastic

IOOZSE?L%/ 1 néecﬁgtﬂgr r%?ﬂ n%ficglf%(rlrsrg%ré Ponﬁﬁ'e%ﬁ;o@%ne% geas%{ lhgwe%r the polymer
resin gfo c@d@/ﬁna@dsm &mcactscrrdmgsm @mamatablepnqul ymys:»f whii¢thare fnown in -

the mP(s@é"f%xyéﬁ%& ‘P@%g;?c' P E@aﬂ&bd&%?ﬁ@%ﬁﬁh&&?@ﬂ?’ﬁg%’ Nt/ York, 1999,

ate react|ve noreties I NC am nes
Chaptgpd). Jisr gsapl e{ Bonplasie Pebuethanssap be farmeg ér sineby reagion of

urethahe |ﬂrep3)@ﬁﬁét§i subl aPRbdyane, difiSodvhent, agy n@ﬂsowﬁatdo@émﬁhers with
a preqx?&r{ler c'ggg r’@ﬁ%ﬁl o hq%lﬂfa%fgl\\/ive {q}e?geat;rlvgglggyiq pggyagztg reactive moieties

1mﬂwknmmhanmmﬁmmmﬂed by the ratio between the shear stress
[00295 %e 881[? {t.)f ﬁle |pa ﬁ&%&m@%l ?‘%la%n{l_‘gi Hpd e’rg}{ tfhe %e%logy of the

polymes nesmvmmml(wy 1fs |thﬂ fitwy beltwvior of a golymenimsikte fion Ylewtonian fluids, the
viscodif§iis 2t6Mkdnt %ﬁﬁ&?@ﬂhé if) Bl &Rl RYsHAS SHAQ R, q%geﬁalalrmss 5)

oCcur. In shea hi nni n cases, the VISCOSI
and thesheas zate i Yeaomwoger@agmtn@v/étme pwegiefor ppnNevitpian {luids, shear

rate t}ﬁﬂ&ﬁﬂffgf(mlithﬁ oPtHeaMite mﬁﬂ{g/@séudbqﬂagﬁc} RaPBcdFeth iHear rate
xtrusion, ect

thinnifl Sisgt B VISpary Getieasts il nresies e o (1 Sapil pegiens that allows
a polymiersdssaato beatsed irnmehifatgicatibre{e dcodtimgiyn Oihjectien moldin®processes. In

order [d) @Eﬁﬁ[yn s dér%tu!%?re%? tﬁ{f‘&@ﬁq%te Ilﬂﬁmglg,etﬁ!e 9%&}10%? e epolymer resins

["ar e In
must prpdatermingsi. yﬂmrhﬁéggylcmsbef@tmm capilfary teghpigee muwkich the

molteh PBBH‘E&'P ré&lri:ﬁ %}cle@{lﬂdé?fa fﬁ(eﬂ ?[‘ésblfrl:’ kibu PR Sdpitlary BY a partxcular length.

ot'ting the appar ent shear rate versus VISCOSIt

By PW% gwma&eéhﬁs@araﬁatﬁ%SUStwo $i) %ﬂrf&sglmtgnp%we%eFﬂétlonshlp
betwedh 8R08sdoYitpal fefippRinat @ﬁlﬁb@@éiexﬂﬁnaﬁt"ﬂ{dmmtgym}@cessmg Index

(ReD) S R Fi URF e ek he P s bt I SR s bt P s horaio

of the Vimeo s atiagefehance &inipmeratofe tb hiee vis@sidy aftgr aacthaage_r aftemperaimre equal
to 20°tef3p EHIbY Lifeal Patd. h‘@/h}l:h ﬁ%g@l#r}{eﬁfegig (s & Sfic :pB{yureﬂilmle the RPI

erature equa | Xe sriear
prefer@m ipd e Hete-g-e3 Hnd)i whentraeasrs ab rsheap ity of BYthignand a teaperature of
205°CRPI preferably is 2 to 10 (e.qg. to 8) when

10030} it Tobang N stRsonBE R %s/tﬁse S oy RS Bk wion

recordsshd daodvilof n{ﬂlt@ﬂlpb@_ﬁ&% (1&1%8)\/&‘#153@6}{1:%@ Iﬁ@ﬁn & &q)llﬁfp |hd given
mol t.en mer  Li ra hat _is extru

tempelru il BeksSfte V! o Bk AT bLBARE Funeriiield 3iin i B hger resin s

therméplastt pmippurethams ortpolmpiretEane @palypice (c.phe polyharbpedty sibicone-based

copol)'}rﬁéxj tgﬂ@mre&ﬁ‘a%‘é RRLAS bl &drbghéﬂ t esh g{‘ﬁ&l nea afid 5 Eg&ﬁﬂg 'Segmented

po ycar pase
copoljgggaﬂ

ey paefgﬁq’bw aPwalss fe-2ol T peletid oxer Kopbluasest 8 temperature
of 2109C #@d raqbamsiezmrge Whé@mriﬁhsﬁ@r;@sm Rtn e@a%ﬂﬁﬁéﬂieic)lyoléﬁ}ﬁor a

polyolfli sPRPBEr (e o CURBER AR BrISUE o8 FeIoH - aleRB Siciogs dastomeric
or nor@ikbethylendbaspylene, @bﬂey%&xdne&myleﬁe-mmr&i axd thiedikieCan elastomeric
ethylegg %%T%ll %{}gg&e fom %%tgl?gc%n% ﬁasﬁ@ Eagl l&ntg,lrogf r?g\srp ﬁrlg%e—styrene
copolyherytt Hlpre grabbus ﬁrajr 1@5 [ geﬁ er ppsepyiee g minutes at a temperature of
| zlooceinhlaqasd bex Rh&GBEn 1@4‘19‘)11?1? s#)a 1§ Eubifhte, the MFI

el astoneric h Iene poI mer mad | océne
preferahl¥ isS erkess % > orolps o8&l Wp@,gﬁs She [HIRFF NS of 210°C and a load of
2160 gopol yner), the MFlI preferably is 5 or less (e.g 4

or less) over 10 mnutes at a tenperature of 21OC and

a |load of 2160 g. When the polyner resin is a nylon or

pol ycarbonate, the MFl preferably is 8 or less (e.qg.,

5 or less) over 10 minutes at a tenperature of 210C

and a | oad of 2160 g. 8



[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-chain branching or cross-Ilinking, glass
transition tenperature (Tg), and nelt tenperature (Tnm
of the polyner resin. When the polynmer resinis a
thernnplastlc pol yur et hane o8 a thernnplastlc

1003190 y;hﬁegéhﬁgagg %f@%'@@g’&n% ésg,gg%n &‘%peggéﬁ :E}Iéqbrﬁo e OV\g il N€
Polyd@msity isle3 (BDDOthe dggwo bflqmgsﬂlendtrmgchmg @a@osgnmng; glass

tranmﬁél@t @ﬁl@{*}l/‘ci)ﬁfg Ilﬁe téﬁ%r%ﬁ:ej(l'fl) Bpﬁhg 4P Whén 1R

I cal ane_or
polyrrﬁ@ [rv.'-;,sm Jét ethpie o1 @ﬁ%glop%mpq lywgthane copolymer (such

as descABREARIVEY, @h@afv Iﬁcﬂeclzl&%a (FL,)R typtomf S0,b0® B/mol to 300,000

o S el s&%@@ﬁ@eﬁwlewtﬁa&w e

&)Beggp to 4.
TypicaByithe dermes asticppiyurethamesyr, pol heetheegdopoBwes hgea glass transition

empdfBfEaH e S O ki it sy 7 S 8lo 5. When the

polymgt mesin 1swntelastpnmnc polyolefin omn ncﬁyolpﬁ@ fepalpher (SuchsH@scribed
abovey\hﬁ@ wdgﬁ? a@ﬁ%ﬂrﬁﬁleﬁﬁﬁ Weilahit (]'M‘ﬁ)q i2h 3P8'5)0Q}'®0 @ltt? 8’405 880 g/mol,

prefersly GG b, oo 0SS0 GIROL WA PBE of bt 13 praciobly Zorkdh When
the pdlﬁné&@snﬁ @Qnﬁbﬁe Igol%eﬁrﬁbrﬁd:e ki wg%htlavkrdg@ niledlLvaigR(M,,)

typieallyit 57 HO0% Benete L8R el nreranke PO S0 e Yo Tian wiet, i o

PDIoﬁ@Hﬁnﬁgp&ﬁ&ﬂMyQﬁoa thernnplastlc pol yur et hane, the

[0032!: olﬁ@%ﬁtegiﬁ f%g EWB? %ga ﬁécﬁ%?hé)tr&%g?e%o M?QXample
mqw!aer 1¢siBds Q0Brpeplysticpolpoethnma ﬂ(el@@m@d\dpémlys éﬁs’m D790)
prefer@ly it b&o mf QQ@ 0% ﬁﬂw BR9INIPA tlIWS'(ﬁ)OE:g? fat ﬁ@’s@’( 1 MPa

(=50, mw%ggomm 0350800850 6, e awagee%gcomps@s:eoﬁit? is 7 or less,
the aveRige % 3ddd KBS RQryH@! iikl/sthe Shade I RirdAER (A TMIDEDMY-95) is 40

onpL,| a wat er absorbent polyner. The water
togoéﬂ%b&%@ﬁinpolyner desirably is selected fromthe group

[0033F onsTlst paigmeric mumah«smgmally furtiteabbinpeses arwaterabsorbentlpetymer.

The th&J]r b t%érﬁgbgr?ner Qg%yaﬁgf n% Isél% t?cg @n% ﬁ% :‘@(cﬂpn%b t?xgwcﬁl al“morphous

crystallie, orgress-lited mobmerylanideenodyasrdicssib pobuinytaenhoh éalts thereof,

and cAERBIHRIGR @ﬁér&éf‘ TefRfabfy, ﬂﬁaswﬁtbf‘mgrﬂéﬁ{ ﬂ(ﬂ?xﬁ%ﬂs@ﬁ’@ fscted from the
Cr 0SS- |qu on crylic acid

group ﬁgpg}@:} aﬁldaqwggpmi% ’é:rqu &n@g@ p&mlc acid, cross-linked

polyvmﬁrm‘li@th rak@ mlpmjresrmérmfd Swich ah:lsy-hak@i péeligers debisdlpatwater-
t,.or, di.ssolve in co

absort) il AElnelier it 1B FepiOn e RaRT ol JRRE: sapefer
absorhﬁpbpolgmtmelhmﬂoh contiaetrwitle wgter (¢.pe tHeilouidicaraenrdferpotithing
com &Q”hghlng conmposition). [0034] The polyneric nmateri al
opt1 naIIy contains particles that are incorporated
[0034] nt olherpolymerigmaterigheptisnally eendnias awtiples thag agsanearpgrated into the

body ¢¥tBe gacs PRYesR4b] hh@gﬂlﬂi@lé& afétﬁsméenrmfdughdmw polmericlf@terial.
ahrasi v articles,

rticle
The pfiipls Gt e SRBRIEE R RO BPER aur s Combee Zptisles B8
encapdattd phreisles), or@aid partpded, irrgsic pmclga,mlmfpmgtpmiom and mixtures
therem@;larifying particles, and m xtures thereof. [0035]
he abrasive particles can be of any suitable
[0035hat éiticabrastusrpastidentas betof enbuiteble/matepal thioe leamplasthe abrasive
parttClEQEﬁ}f c':o%zprﬁ"e Ehéht S144 %ucl’?‘é%@ Qxﬂggélﬂzcté’d(frgﬁ thé gl%‘ﬁg%gnsmtmg

fromth gr.oup consi stin [1ca, alum na,
of silics, pigHI% CCHRIZdIFPRI2; ‘Fhf%‘ﬁw@%”PE@md&n%Pdc‘Eﬂ’i*ﬁ?lﬁaé’co% ipgreof, or'a silicon

carbidt, 6@ hitri®¥, deansdrld, S8fet, 6AERLER: abbAI R MMetisll dRie abrasive particles
dlanDnd garnet or ceram c abrasive material. The

abraS|ve particles 9




can be hybrids of netal oxides and ceram cs or hybrids
of inorganic and organic nmaterials. The particles

al so can be pol yner particles, nmany of which are
described in U S. Patent 5,314,512, such as

pol ystyrene particles, polynethylnethacrylate
particles, liquid crystalline polyners (LCP, e.g.

RN TN N AT T A ———

The peitielesalsb @an bepqﬂginynparﬂc](e& rgany qfamltlclm afeaesribed in U.S. Patent

5,3 14%*1‘? rJIek la?;?&l&é‘tyl%ﬁé }géi{p@%:%ﬁfb?}m tl?al&l‘r?aﬁtg paﬁ{c&%,frééﬂ]&‘ Engétallme
polym@rs %&IW SigaxXy Qm@ p@iyraers @@nb(iﬂvat(&%ay)t p@yﬁbﬁeth@@itqr@b (REEK’s),
partlcﬁlgt?e tH&ﬁb?gd;] tlf’ Iy hehSeRaSafti it ﬂﬁﬁn&‘ﬂhﬁfc ﬂoﬁ%eﬂ‘lﬁle), particulate

melting p0|nt of . t he yreric

Cross- @rﬁ%merﬁﬁ%g@ B?fﬁﬁ‘él?ieeﬁr?r%ﬁr linked @9 Y&lﬁ‘ﬁl% 053913@%1%# @a

combipafidn tkefof, CDBeiu&bl’yl &@ Rl EAEepadticle Bik OutRing poait it is Iﬁg]ier than the
exa

meltmcg(ﬂ, (oz"tlée polymi n(I[) 68% p@{et (f?%l{p%%ltg g%P n%a%l lgei, 5 oﬁ“@ﬁ%lF })artlcle
contaiaing aa:qv@hlgdmr outerstoelihg. (Borgexampfeo thﬂnoatphatmpamﬁlewmn amtain a
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ol ubl e particles ch as i.cles o
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or és correspon Ing to e Sl ze
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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 naterial.



material. The catal yst can be netallic, non-netallic,
or a conbination thereof. Preferably, the catalyst is
chosen from netal conpounds that have nultiple

oxi dation states, such as, but not Ilimted to, netal
conmpounds conprising Ag, Co, Ce, Cr, Cu, Fe, M, M,
Nb, Ni, Gs, Pd, Ru, Sn, Tijpoand V. [0039] The

| | . opt | | t hel
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10, OOOTﬁiﬁ (9 BL i1 6@hinYtot¥580 B, 260 ¥ tbQ90DO Rl MPQ@@HnMo h8s na).
|ight transmttance of 10%or nore (e 20% or
nore, or 30% or nore) at one or nore vvavel engt hs
between from 190 nmto 10,000 nm (e.g., 190 nmto
3500 nm 200 nmto 1000 nm or 200 nmto 780 nnm. 11




[0043] The void volune of the optically transm ssive
region will be limted by the requirenent for optica
transmssivity. Preferably, the optically transm ssive
region is 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 optjical |y transm ssive region
th ir nt f.or. optical
10043] 7 LR &7yt B iy Eo St e i direed e
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incident mudsatios sirweillmey sattehiths igcideng tddyatmm at all rthelieby piolvidingthe

optlcafnig traﬁ%ﬁs%é ﬁon &XB %%él# %ehge 8eocgf t%%r?atr% yg 80% or

opticall

[0044} 1 arfisaferabily,dhe qucgﬂy trawmwmmcm hee adighly npidermodistpbution of
pore spae§ MEaﬂ)ﬁ 95% & fore (Dg380%Yr mérRSH 859% oPm%réTbehe'p%?e%hn the

he average pore size. Preferably, 90% or "nore
Optlcatlg tr@nsm@e% HiSiofhaye a nofe @sexélémwﬂ%yf oF-> R Opl5P§- G- 03 m o1
less, ofr |El:6 2%1&1'0‘13 @ésk)yoﬂth@m'g%ﬁiol/@mﬁ@ ng@fbrzﬂﬂy,G)O% Bﬂﬁl@réqe%e 93% or more,

or 95%% s}t 4BE pesd i g bRy BRIz Bay® g Fpigbution
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10046] 50,281 CPHGH BpEEN T PR R Pl G B BRidye yhich enables
the polishitg pad vetepinl wesleatidle fravdmit hgktnell pesticuldravayelength{shg The dye
ot PR ikl QuSALGEN Il (BB s mproves
signal @@,g@@p Fadig qﬁ@@@c@%tﬂge Qj_fncp]iljgh'gm(n@ssgve regg@kcgp@gmnse any suitable
dye o th&éomprid atmlﬁm%@fq?est %taﬁ]eqyye&. icRid8 PoBgneilahé By di-and

tri- m@ge@;{eéﬂ&gﬁ ﬁ%&? g é}bg g% él}évlm q@%é\é‘%ﬁk i Iélggulene dyes, natural
dyes, iaoliyagitessoalyes) yes dydsy aﬂth:iak]emdyedyesmﬂﬂd dyan hydrdiehikee

Desua%Y)? ?heI g&qsgns%wnt dsgl})l tfal{n\fl gﬁ(e%? %%lag gécgla n%\’l&%ﬂg \Sva?élength of

light udgdg@r imitu endpping detnct:qno Jor ﬁy:ggpleawberdgheg},lght source for the endpoint
detectﬁaﬁt(ﬁpﬁg Fgﬂ&ﬁ &s leﬁﬁe 128 St Bduce? %151? ‘ﬁghﬂ ﬁ%ﬁmeg a wavelength of

Desira transm $sion _spectrum o 1y
633 nipgthg as pfﬁferab/lérw apd dyer whichds gapableed grapsmitting gt haviggg
waveléxfgthbﬂéﬁﬁxﬁ endpoi nt det ection. For exanple, when the

i rce fo he poi.nt detection,(EPD) syst .
10047] ¢ ¥ ¥ neR e nfds et IR ban e Gk O RS dpically,
the polishieg patytvil Tod c1rcﬁl&3 imshape ligs id yeedimabrarapdlishirg taols e will be

produ&:\éed's a\"l@%}feﬁ ﬂ?:‘ agtagg %L}F%%W%&ﬁéhﬁ%gjﬁbﬁ t pggw ng a

{0048]d es %emhslneg eachs deagritiedhereimpaved E(dﬁh?éig@illffé%‘h’blﬁh optionally
ﬁlrtherTéﬁthﬁ?gek ¥roovEd) hBleisSIHaAS Iﬁ:@fgra\ﬁdn's u@&ﬂa&ﬂi‘kﬂt@fhe'lﬂeral transport of
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,




pol i shing conpositions across the surface of the
pol i shing pad. Such grooves, channels, or
perforations can be in any suitable pattern and can

" have any suitable depth and wi dth. The polishing pad
can have two or nore different groove patterns, for
exanple a conbi nati on of ﬂarge grooves and snal

polis ooves lg)ﬁg %%S%Sir%ﬁeg .arclzf: 8If %e il eg% P%d @ue&%’g’dvey}:%annels or
perfombmsman tbedn gmyoswitelle psitémand gan hwecmlbfamt@l@dnp@s andyidth. The
' pohsh‘fﬁoﬁxﬁ% Hve AR &Ghdte d?f’?&eﬁt%? E‘?E :ng];ﬂgnﬂﬂ% a combination of -

onti nuous 1 n connect i
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large gyopyesHang gmal FHOQVEHPY @@é@be&tln|%§sﬁ‘at§tﬁéb489
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e i nvéntion can

pol pads of
patec i3S S CaluB o A e % EORRr A oRBERA A polishing
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evat e Iess
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f the polishj mat.eri a erat abov
the pofighing pad @alFial By b ads DB IFIFRPERET e BPIALE e Peptgo 2
tempel&ﬂﬁh’elmt)% iha |glas§\hatseﬂ10’n tetnperaagt €L eflthpqolisling paf matesial, wherein
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|rs VoI &V EIPte
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provi |ng p nate Sl ng .a
method foypeis .nﬁo‘a%g 2palisiHae pad material gmprisge o lymey sesin and
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with oo i et ey CLTBP Bt PHELAR SOPF QAT Bagpbine pad

materiabtoar supkrciitical gasi peancd] évatelgiregare, 6v) foamidgethatiecbvered portions of

the po’? Elfﬁé ﬁﬁc?ma{e'né ‘tﬁé%h%ﬁgcﬁﬁg ttl{%ep Llllb@ﬁﬁ%ﬁﬁc? gla?&%{a{ iooa{@m%feradljé Gbove the

glass mlsémnatbmp@ram diperthe pp shatngmgi mhfénalgmais ) (HagTEng ﬂl@r&iecondary

materfaP8PE 18 kel &EQ%V@Q@d f)(glﬁoﬁ’@ kiR %eﬁﬁgom&ﬁdrﬁbns ﬁrtﬁe polishing
V) renDVIng he second ary . mat eri al  so, as t%Brevea

(
pad matggaldsys asacodroibrdumg it i sreatrethan He s tewid 8l msns
[0051Pf tHhefepbly, Sy mshjﬁg(ﬂ)aﬁﬁia@éﬂaais ]ﬂ@déﬁ aarcﬁ)ﬁﬁﬁﬁﬂ)emmd into a pressure

vessell AR TP il B SO0 IO Yoot SRS 4 PR toa leve
sufficighioddrcatin lappmpnamamoanmfethﬂ: gasant the frse uolemevad slsepolishing pad

maten-gh ef'l?ﬁ”rﬂﬁglﬁft zfsadlssgg%d iy ﬂé‘lﬁﬁ%f@ pé(buﬁa%ﬁﬁfsﬁ ldiregt‘i’)?}())xtroggﬁional to

I'S .pressuri z I Cl ent
the apahedamrswm ac&w@hrm@diﬂmﬁoﬁ lavhe Themrepsvroanmhied will depeid apethe type of
ponm@flc Hh@erﬁ?bfééﬂt Wﬂﬁ%hslﬁﬁé Bhd ﬁﬂatenlhﬁad&ﬁ@%% oPbukaéitical gas.

di ssol ved in s in erial is dire
Increaging hit EMpREFUTE Eotteipe) iSppe 8@@%}8@&@%%@6 Ay ifglsion of the
gas intdathé yo]‘.itdeﬁWmaTé’r&i ﬂﬁl@ﬁl%d decragiel tl'@damlmdnt ofkep ¢l cam diskeive in the
pohshlry %%gr{l%?lfl)ﬁ YIRE bz eﬁ%zs g%' %lg)?lgmf%g £ tho rouglﬁlygé)atﬁ%nedqge polishing

and
pad mhilfmﬂle thei podishing pademppteriat aremoved ﬁ:@nﬁhﬁ pxg*ﬂungeqowsel If desired, the

pohshﬂ%[]faﬁ'lﬁéteﬂﬂ ChirBe &&cﬂ%e&é& o ngﬁiénfe{i gﬁeﬁgtafqu pr&ﬁ&e cell

e po nmeric teri al ecreases

nucleagiop @nd servihadhe kempessprefshopalishing Haﬁ natengp P@hbwcwaed using
any suifabletéchhiqueN €6r &iehplia $hddfectddl forEbniflthe f@isBing pad can be
t hor oughl y) saturated the polishing pad material, the
polishing pad material is renoved fromthe pressurized
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
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subj ected to heat, light, or ultrasonic energy. US.
Patents 5,182,307 and 5, 684, 055 descri be these and
additional features of the pressurized gas injection
process. [0052] The polymer resin can be any of the
pol ynmer resins described above. The supercritical gas
can be any suitable gas haviipg sufficient solubility

il gL BLABE LAl ¥ BLEL o %8230k PS5 e
these Mot midticmhbfeatuirgs, oﬂthmpregwmzabgqmnﬁetmn m@pcdss., car bon
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SUI 'e te erafure and pressure

gas C@&ﬁfé%é’lf i €20 2o ispesles dPeaioly heiaspisrrntisl %éla@ é§°lBE‘|I%°f at least
0.1 mg¥gde.g. ,Thﬁg/gommﬁgftg? DPRE polifreericwhdtérid aﬁ@adhe adnditgast

of the polishin mat eri al
10053} PR 1y Byl prsprding < B Rt B g et by The
optimaltempedatushambpresaireratlbdépahd ofrthe gax bejpp @sed. HEhef foamingemperature

will dg@ﬁgfét%atﬁ{ 7 2 é{ﬁ'ﬂ?ebiigrof*tﬁe cﬁ ﬁﬁ%@ {lﬁﬁhéiﬁm a*i*g%&{lﬁ/ the foaming
tempefgipig s @boveéllnt L) Qéﬂwepdlsiaﬁg ped metepak diog ﬁléamhlﬁt the foaappg e

tempe?ﬂ%e%f@fabiﬁ@ beRVeLAREd T ﬂﬁttﬁé hﬁitm%ltéﬁperﬁﬁl&: 0.,) P &f polishing pad
i.cal as SOT on step is

he supercri
materil oty opmipa Emperaas et raboso et @35@)?1@5 o mpggiel also
can bd wsed 5 Typikaldy) (ﬂhéis@éﬁfﬁﬁluﬂ%a@ bbsbriptim sfeplid Qofdiic)edtad a‘ﬂ@nlMi’ﬁure of

20°c {o R 1 B3 Adqiceotagn ) ity bisduse B bAvtadad o B ) 48 6000
p31) (¢ QDSMPa'I(hSO&p&l))wdifr MPlafd’f“ﬁi(]OapsﬂpwﬂQ:Miﬁ’pl&%@Oq;rsQ to 26 MPa (~3800
suitabl e materia or exanple, the secondary
si)). bl l. F I h d
mat eri al can conprlse a polymeric nmaterial, a netallic
[0054}mt eFheatecondapemaieriel ¢racemipaise anyouitableamierinle Fomnexample, the

second¥§ ne@drial TRECARGRRIA Ny HBEShb@HalC A BulANE ndftiab W deAlhi€ material,

enbod] nent s he secondar.
ora cwh@ﬂ%ﬁ%ﬁﬂsrep The %W@%ﬁ@t@ FHihayE %F@yaé@ﬁ%ém fsome
embodlhfeﬁisﬁﬂae @éc@ﬂa%ﬂéﬁﬂ%iﬂ&%ﬂblyp@ﬁﬁ ﬂiersha}ierbfainb ®[‘ more concentric

c1rcles or %‘ape c Oas\§/lill%é1 Hati??:c;gﬂx (?[{égrse%O%%“i‘lgllt% ore %en 1 %ng.te%ai Ig}eferably
is in a@hmamngdhmmlomup@bhe fo @0GHical Rindpeiot d@mtwg podds
{OOSSEeS Ofﬁeg)%ﬂsllﬁﬁ% ﬁhﬁ c&@@nﬁ%‘a Hé?&ﬁi %1 Wthay eld?lgto'r ggﬁé’ja}ﬁy(&%‘be used as

e use r
one layen qf @Hnyly-lpged. stacised %@8 gepat Her ponipsithgpishinedads g be used

in conﬂﬁﬂﬁlonlvﬂﬁ{)@émipﬁét TR sW¥pall can Eélmitaﬂ_lﬁ@»uﬁbﬂﬂp 3xhitale stehads

inctudd AR 6o A (e T o G ROBS AP tise)
impregiegel &t Cobyrds ahicosyorousi popyweethadeetibpals oﬂhﬂhipﬂd&rethane subpads.
The s%gﬁ &g)%aﬂl}% Qoq{e\( %%a% &H?ﬁ&xs%ﬂ%op%qsb’f )0 IP?éI{HO aﬁg %&B@Q fhore

comprps:ﬂlbls hnmgaacﬁam@t Shérs h Bt Yadure tanmﬂlermhehlog ead of the dnvention.
For ex‘éﬂﬁiﬂﬂ! ﬁ?e%u@beﬁ:‘l ‘%%dak}éz s%o}eomard%@r& 3@% gﬁeﬁsdfﬁ‘é &ﬁbéd?ﬁ@nts the

I Ng he 1 nventl on For exanp

pol i sh the
Subpaé lfﬂﬁé‘gefdé JeSh 0B PEesSitlsy Bk driuss Shere hasines: gn e polishing pad.
The sibpae opﬂiﬁlﬁﬁ}y @Eﬂlﬁ)&sest $6oves) L&Iﬁﬁﬁ’eﬁ $hollawdestions Swindd®s, apertures, and

e SO TR B 08 12 B S oS RS I W,
typically deves anchiammeliste badtihglayse suchorss, pql\yerhlﬂyimterephthalate film,
coexte%ﬁl%s[: WHihGR. 1&%%&9%‘1 eﬁdhi%hmg\g) n@ (P&le%ﬁi)]éma%h '.lﬂgerf?ﬁg’% QP the polishing

nvention are us nation

pad ofitheinyaptign Qaﬁéaeélw@ agih Sybpae e ecion adik m@nwalgt&nal Ralishing pad.
as a polyethyl eneterephthalate film coextensive with
and in between the polishing pad and the subpad.
Alternatively, the polishing pad of the invention can
be used as a subpad in conjunction with a conventiona
pol i shing pad. 14 [0056] The polishing pads of the
invention are particularly suited for use in



with a chem cal - mechani cal polishing (CWP) apparat us.
Typically, the apparatus conprises a platen, which,
when in use, is in notion and has a velocity that
results fromorbital, linear, or circular notion, a
pol i shing pad of the invention in contact with the

pl aten and nDV|ng with the jplaten when in notion, and

bstrate t | i shed b . .
10056f o e ARG R roptich 5 earls i <ifed B2 S eppiumction
with qxdienmml-mgacbaﬂcal mmhsidﬂgi(GMPit oppasatts. dl wubdlyr tie@ppavatne comprises a
platengg}h c?}h%e E‘{]L?S g@?ﬁﬁ (ﬁa géeégfvab'&gﬁ t%%tér?s&l@kfﬁﬁn ? AGE linear, or
clrculmvtsm ﬁgmbsldn&p@ﬂ eFibn mm@tuprom eomtastwish thawlotien gnd moving with the
platenr\?llx&itlh\fﬁoﬁcﬁl bitea éakﬁ%éxt fhat lﬁ)ld§ a/aibgéatlexo b%&l‘ihh@d By hb:ﬁﬁ&tﬁ@ and

osition therebetween, gfra e at | east

movinggefigh (ke wiBcs ahde rpa%l@ltl%mdp@rfq@ﬁ Gieondishe srbsirate trhe
polishied/PTRY p@lﬁﬂﬁngsoﬂxﬁa sl traealdes plaeb b ﬂ@@b@@ﬁabahg @lac%ﬁl)/contact

with ¢ oGk nad o S R pilishate Bl oypE rithiedp B afed qyvically

with & jpdisking [cOOPESitiDe ﬂler@ietwﬁeni $oeas@vVebmydp ar lebi 8 portianhdithe substrate to

pohshctﬁg?ﬁ sﬁgt% %e bfgzﬁ' s e&SrEIB %}f%ﬁ% I\g1r3 gﬁ{;ﬁ%ﬁ%ang of which
are knpml ip ﬂéﬁpﬂé’bt %mp@ﬁamgmad iof Sheiinyention ajsolces b Bepdovidh b@,@r pohshmg

tools.PY analyzing light or other radiation reflected fronla

: surface . of the workpiec e known in the art

10057ro Hogreaie ted P apperates dith SATIPESES;aY igysigt po lshingidpoint
detect%n]sg'ﬁtﬂﬁﬁ thanVYoBwhidt £8 kndwdt83the 2k, TckmiqiRatfeninspecting and

momtgﬁ%% ééhngg grocgsgstbgl% grzg'%éi g%ﬁ gf otHfi%adi'gE?}é ﬁe{ﬁected from a surface
of the S5y BRHedlate khb®n iPticaent Shch nRIERB ard HeScribddaferkample, in U.S.

PatenIgS %3%23} &a@ent‘gatfs%tsl%%“%at%ﬁi 5,68 66@§IP§S Fﬁérﬁ%tm 046, U.S.

Patent $1655} B (bS Pasent SHBORi WIS, Ratept SRR P?é@ﬁésﬁ7%t6§3 Us.

PatentaS 867 K9y, LS. BRENG, 949@2’73511‘?qu gn PQdeﬁtSS 95%6!??“%3@&9@1 ih@nnspectmn
etermn i.on, of

thei%ﬁllshln QF ?
or moyYIFPE QIghe BRIFSTA LR l&wg E’Eﬂcﬁ?j Wbﬁf‘ég%ct it # Wopgre being
polished embﬂ)@rthb dedeﬁﬁmﬂ@élk@ﬂ the @ohs[h@x@&]d pdigt, pel ilehiergmpadsn of when

descr ein are.suitable for,.u 0l 1 shin
to 1erfERG O BSlHHePrlok SR G uRrid PG iohBBE T 01 00 For
[0058k x arfficgrolishing pods ddscripddeden @msuueblasfeﬂuaeon polishétg many types of
substr@€ heid HibSfrard WRRLS e?or'e&ﬁ%gg' ﬁﬁ §(?so(,raﬂ%@ used to polish a

evi ces, Ssem con uctor s trat

variety eﬁglbﬁ%i@té%mcagimmméowg%\fl@@WS&%mndslﬁiOﬁ gubgfrates.tapd glass
substried. | Siliabie M@ﬁatb@fﬂr EQBSH@WM tled Scdiishin rpaag ﬂwﬂidé lSemory disks,

netic h evi ces con 0
rigid disks) mogprticdie eSS GRALIOTY Eirtso e an displays

and othethﬁichail@fononﬁssmbcﬂrabd yspRoialiy Eﬁbmtesanmpnsmggnsulatmg layers (e.g.,
SlllCOI‘l &?k’xdgt élﬁ%n rﬁ%gé’ed?l(lﬁwgqlelectﬁl | a%gﬁalg aj%é)og gl’etasl cohﬁﬂﬁng layers (e.g.,
coppergandilueio hmmmjumm}m siqkel, ¢itaniun gplplérum,tratheaiugpyhodium, iridium
thiURBR §Bald! um num nickel, titanium platinum

oro rutheﬁﬁuﬁfgrhodlunl iridium or other noble netal s).

15 CLAIMS 1. A polishing pad for chem cal - mechani ca

pol i shing conprising a porous polyneric materia

conprising a first region having a first void vol une

and a second adj acent region having a second void

vol ume, wherein: ,$ (a) the first void volunme and

second void volunme are non-zero, (b) the first void

volunme is less than the second void volunme, (c) the

first region and second regi on have the sanme pol yrmer

formul ation, and



(d) the transition between the first and second region
does not include a structurally distinct boundary. 2.
The polishing pad of claim1l, wherein the first region
has a void volunme of 5% to 50% and the second region
has a void volume of 20%to 80% 3. The polishing pad
of claim1, wherein the firgg or second regi on has an
average pore size of 50 @W ess. 4. The polishing
pad of claim3, wherein 7 Store of the pores in
t he fi Bspolidhingpad dorcthemidabmeehardca pplistengcongprigiridn pord0s
r
polyn{gng m%tglfi\’aﬁ o&fn %Qgﬁﬁéﬁgﬁ?ﬁﬁg\gnghﬁ (’g rv%isde‘g L P ?ﬂlé% ?géh& d adjacent
reglomhﬂvmaaﬂgendp@deromnzee“dferelmto 20 m 6. The polishing
pad of (gl ai %er’ﬁrsé"&b?& %1'&:1%%%&&%%1@%1{1&% aféor[cﬁxszér@ 20

the first or second regi on have pore Size Wlt

mor | &s oﬂletﬂfétw%ff%}g@egakés magéhe spconchgoig yp} ugrﬁ ng
pad of (gl ai Eﬁe]ﬁrsmgl fiafid 48%n@kediB Bavdfthé BEndSSI9Met formulation,
a

the,first region ve a pore size within 20 mor |ess
of* ‘?he average pore size and wherein 50%or |ess of
the po(ds i thetthmmsision batvaeaghofirshadscaopbregionidoes mottinelade a

Zg?ggtﬁlrangﬁ&%g&fbfowﬁ?m?ver age pore size. 8. The

'm 1, wherein the first or second
r &gi on Thayolashmg pad-ofekedml 1, pcveeeiss theefirgti region bas # vpid volume of 5%

to 50NGHIRHhE sdcBfd %&ﬂ hdﬂ%%%lﬁfr{e'o?%‘y% 095 20 or fewver

pore size ISIn%TI of claim 8,

wHer ei Ahg n@hsfbma radrpd gtaimplo w@egqnz the §&qussmnﬂaﬁglpg has an average
pore Sb,gerﬁf@alunp@fgs@ ze di st r| bution. 10. The poli shi ng pad

of cla er ej n t t con 0

dénsi t Spbh#] :}’gPNj’&f 75%%?“‘1‘}{ g{he Pgﬁﬁsﬁﬂ?he first or
seconf aghiaf havical pmelslzewbwﬁhm 20 pinevr fiess of theravemge porerségl on

p ggp E)If %@? g ﬁ&ng%%ﬁﬁl%%?&lﬁl %%ﬁ%recff? esﬁrst]tﬁ‘ 3¢ % %l)h %g%%g average

erein t or “'secon on
poresazeccélllumae?-a@utry of 105 cells/cnB or greater. 13. The

pgl i shiThg ppRGhi paal (ﬁ"cfﬂlﬂﬁ 5 ‘Mll%fe% Dodg rhdrb %f tHeQBk QMo Afirst or
econd regl on havegﬁ &gpr essibility. 14.
second-FREITLIVERNOEC HAHW méfﬂawm% AYCARE PYIS| ieh ng
pad furhbeslitepsddsdeiam K, h\l}feﬁbnli g8t nmfv ofithedokddiindhe first
of c

region foF affrd e pbinaliig Cp et BblRAvEdg® Borsgsdnfffein 50% or s
of thefpbrestin thedsesipelongion bgveompore bize Wiktan @0 |uins b legs qfetlie aferage pore size.
t .
ave  anepHREE fhd o lehin S e B2 HYLraEaR poréﬁﬁ o
modalgpde gige 1smhwl% whgep éhwnuhtampdalschstah@ncg&aér?@ ot dgveripre size

maxm@ge alternating. 18. The polishing pad of cI al m 17

e(EJllelt %g&ﬂ%‘g‘asl%ﬂﬂa %Blﬁl'%gn }r:ﬂ? h}%r}ggl?lg{elgéaﬁ] pore size 1st?113ut10n isa

bimodal pore size distribution.

10.  The polishing pad of claim 1, wherein the first or second region has a density of
0.5 g/em’ or greater.

11.  The polishing pad of claim 1, wherein the first or second region comprises 30%
or more closed cells.

12.  The polishing pad of claim 1, wherein the first or second 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 1, wherein the polishing pad further comprises a
third region having a third void volume.



19. The polishing pad of claim1, wherein the first
and second regions conprise a polyner resin selected
fromthe group consisting of thernoplastic el astoners,
pol yol efi ns, pol ycar bonat es, pol yvinyl al cohol s,

nyl ons, el astoneric rubbers, styrenic polyners,

pol yaromati cs, fluoropol ynets, polyim des,

cross- i nked. pol yyr et hanes, .cross-1inked | vol ef i ns :

5Pyer R BOSyBE et T ORR 12 Bl iy nR{Ns S £ Brovaty of
first agbsependwdgames, pol yt et raf | uor oet hyl enes,

pok yet t , I 41, & I .

B ar e PARERARATRIBh 3, whbH Mk AR resR UL BB gion have

a diffegesph spypiresssbdify bl ock copol ynmers thereof, and F

M Xt ur ehe %ﬂﬂshﬁig%ﬁ%ﬂcﬁﬁﬁqgf whéreBthe fik@ aRPsdcohd REiRRGre

of claiml1, wherein the polyner resin is a
alterngiigr nppl astic  pol yurethane. 21. The pol i shing pad of

cl&i m PRe polivhirg padtofielaithdrwhéreii the fipd bydiseebhd Regridigiradin the

t_lpdex of 20 or |ess, a weight average nol ecul ar
form @ tEEipS oF SR GRS 1o 900,000 g ol , and a
ptt.ydi Shepdishingimadet claBbdl]) wherein the fiost@nd 2&:ondnegions comprise a

pomEE e A St RS E3b
polycagberigtesopalyvinylglsehels nulens glpstomens mbbersasigregic polymers,
o Al ol P35 D AL i RAEAE S

: I | yur s S
polyolghiss AP RETRBARN HE O OGRRAeT GRS PADAATES 24
polytefthuqrotthglendsgppigetholeneteaiphthaliesyeyigiides) plyaramides, polyarylenes,

| ast,i | yur et hane, has. a | ass transit, on
polyst LI ARH BB ARG fnd Bof® Fongl B Hefbb, and
mixturee apkblgnds thersbf. 120C to  250C. 25. The polishing pad of

Ch@i m [ l4i shi ' :
2% e CER B B EIaAR 1, SRl R ol HRln SR R pRestic
polyurgthgpen 25, wherein the water absor bent pol ymer is

Sgl.ect egk pdlishifgtpat ogbl'aliiﬁ 2(k}9ﬂﬁér%ﬁli tAg 1REmEplasti-polyifé®ane has a
0Ss-11nNn acr

I rylam de, ¢ d pol Y, ] Cr 0SS-
Melt el F0lu i yrahCeree B omasn M o Shipegitsi3s 00,000
g/mol, Hnd agpolyddpersity padbxdPDE) ef n1 406. wherein the polishing
f . [ . t] t Q

7 5up DT Esfol S 30 YherEh BEEEhSilage i thane has o
RheolggyrRroe¢ssiog Ladsr 8T &f 2 joa0tat @|Sgga;r rate goiod 150 l)s/ and a temperature of
205eccarrier-soluble particles, and conbinations thereof -

- ----_=-------- 17 28, The poljshing pad of claim 27,

vier ei hhe prlispigeipad of glapa 40 wﬁ%rﬁ@rth% tepnorladic nohyuethgne has a
Flexurpid¥oiiglue 61 3 BPhas 1 20®0MMahe 3gT@up consi sting of

sjjic al ym na, ceri d conbi pations . thereof 29.
2ot T B hiag e B i bR B e pB Ry it BT Rretbiti has o
glass trapsition &mmportpre ofi206C do 1 1 0°€t andromel craosisorn egiperataeneaf d20°C to
750°cS€cond porous region adjacent to the first non-porous
rigion, wherein the second region has an averaag pore
si%ze ofhawlishing ped 9f claithd 95 whereinsthe pelishingcpaddther comprises a

water 4R8IRASpol}A¥Ee the same polymer fornulation, and the
i 1] on bet wee first and second region

t ki h@'vwélslamgtpﬂg e% Eﬁgp Ry wherer{Be VRHsE ﬁ'asg?t'gﬁnt polymer s selected

from the group consisting of cross-linked polyacrylamide, cross-linked polyacryhic acid, cross-

linked polyvinylalcobol, and combinations thereof.

27.  The polishing pad of claim 19, wherein the polishing pad further comprises
particles selected from the group consisting of abrasive particles, polymer particles, composite
particles, liquid carrier-soluble particles, and combinations thereof.



{ 30. The polishing pad of claim?29, wherein 75% or
nore of the pores in the second region have a pore
size within 20 mor |less of the average pore size. 31.
The polishing pad of claim 29, wherein the polishing
pad farther conprises a third region having a third
voi d volune 32. The polishiing pad of clain129

srel @é@gll th g%gﬁgldzf ‘EFIHg %88 urald %%thrcompnses

abrasxyb pariicER ,selad:ted §bm thherduprostsistig cﬂ’eﬂwa,ohlumglaocmaamm combinations
thered t€rnating. 34. The polishing pad of claim 33,

wherein the first and second regions are in the form
0%l t ¥ palishing ped HeCMIP osmEishEa Rolunerig iagterighcompsising a first

non—pléﬁidﬁ?l&galﬂﬂgse%n& GOk %Fiony c@ﬁtﬂo iﬂbeﬁrfsﬂ kot pddBek re fg‘lon wherein
h %%10 g}gl ons conprise a %&%‘1 sel ect edd rH
the seg R HhAYLIgERYTOHIZE AR Gl a%r%%n second regions
have me |s¥rﬁb ﬁf)llyﬁﬁr forﬂmlaj!mﬁr dlﬂrbthé aansitiel be«weanl tBJls gieh @ahd second region does
ons ers, styrenic polymers,

not ing gﬂ%? @g(amf ‘g hers, polyimdes,

c B@s s- [iha kelishbrg p)acﬂrcé"tcﬂmme@ uthﬁm?ﬂ% okebre phthy pbes mmme second
reglorpﬂ+\5é%t4§|)?1§ size Qﬂhﬂﬁﬁ ;%%r léég by feh ¥E%€§Eore% Astoneric

enes etra | 'uor oe
pé|1yet P@ﬁléihérr&mﬁﬁltqf 129, wihstoy e pelishipgpadhiuatheirogmprises a
third fé@io}‘lq{ayingrﬁﬁlrd v@i@'%ﬁhﬂé enes, polynethyl met hacryl ates,

20 bl dRe BoRHIERR. otsGmTeh YGTTSHE G s B G S pluraliy
of firsnhaed &lclndi‘eglqﬁel ymer resin is a thernoplastic
ureth t.h 0 ol i shi bstra
Caor 1 SraBoEnypad TG, IncRBLYS B4l GURT L b ape
alternéting. cont act i ng the substrate with a pol i shing system

c gm)r ' %9 90134?1 Ilﬁﬁl dg%ﬁﬁ@%&o ?fiiA)ef §Pai|1d @&%nﬁ regxons are in the

pol 1 shi ng corrp ng at | east
form ofcplternatinglines @ coneRGEECIGH t h the poI i shing systemto

paki S h Thb BolBdhnsd it oF.cla?B: 29°\w'l'i€1teﬁpﬂie FrstRAl is8ddnAFe@ons comprise a

s BSRRl SRR e L Boti g 8 sttt LR B
olycmbbmaid?ﬂ p@lysmytamsholsnwlmg Bbstbhﬁnc puibiessh styeenpegh lymers,
polyal%g?aug} i gfﬁ)%pg%eg?'ﬁo%g C&@%@%&%@m@{iﬁ@? crtg{s)lir%kﬁ%
polyolséing, gl wethesy polbastens, pqlmqrslhtes,méasgumqmﬁﬁethﬂ@ww
polyté@i%ﬂﬁ&%eﬁ?ﬁdeﬁé gHﬁ’bﬂ@’lél@ agvmﬂaﬂf'ésnﬂoIMng pSiy@ia@ihaes polyarylenes,

npri si ng: ol 1'sh ad rmat
Polyst&a‘%?: .pglmgfﬂy @swwat% §‘1‘>H?1.‘&H%FS ABY M@g aomlr%lﬁrs tb%ﬂe%f and
mlxumsglaﬁﬂmenﬂbﬁwﬁdébj ecting the polishing pad mat er | al to a
SaPect e %%?Rﬂﬁ‘gof&??ém%eﬂﬁﬁégbt&? e o hélmoptasi
polyuthanshi ng pad mat eri al
37. 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 1 and a polishing composition, and
(©) 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



i ncreasing the tenperature of the polishing pad
material to a tenperature above the glass transition
tenperature (Tg) of the polishing pad material,
wherein the sel ected portions of the polishing pad
material have a second void volune that is greater
than the first void volune. 180. The net hod of claim

_?_ge VnQ rein 8{;1'&@ n%a%le%gteas%gg%gptﬂt ﬁubstrqe Wl@’ln%llg poléé'ung system to
nipbﬁd‘génsubsan@on di oxi de, or conbi nat i ons thereof.

439 The ﬁﬁ%ﬁx@@ of odﬁl:lﬁ @?1 ?ﬂllsmgﬁﬁﬂl Bf ﬂﬁi?n 9%8mhﬁsﬁ§f bon

di oxi de er at

t enpl@) mcma@n&ﬁ PP én%pmatefl@ls@ﬁmam atrrwrﬂﬁé%u @ad haying a first
1 MPa tvgldaﬁ)huff@ 43. The nethod of claim 39, wherein
t he cted.fromthe

oo BE i g tﬁwl#ﬁmse' ateial & pweEorttioabbas gh puleyated

pol yur etdsamresandpol yol ef i ns, poI ycar bonat es

pol y géﬂa&lv%ﬁh%a%mg %IJIBI BSnorE! ?].%toggr(e)€ tllh% gP ﬁéﬁaed material by

styreni ¢ pol ArORat | cs
pol yi rmm@mngrtb@;mHerﬂt@@ off diqmﬂleluhap&@mambwa teripergture above

ol yol |
gl agt ogieér‘%]%s n%?lkﬁéits {%hﬂ%ﬁ atﬁf% T Wé}?o}lﬁ r%?ﬁﬂ enes
whergip thgseligted periony aﬁﬁh@a‘aoaﬁlégg p%myﬁeﬁ«ﬂld@ge aﬁéwérvg vrdgme that is
greatd@qhaylahyﬁgﬂe@d vom_ghe/st yr enes pol yrret hyl met hacryl at es,

A o SR el i 5 VR T B8 s nef eitin 6 H BondS
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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 material 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.



