CVP POROUS PAD W TH COVPONENT- FI LLED PORES FI ELD OF

THE | NVENTI ON [ 0001] This invention pertains to a
woabisslno42g pad suitable for use in chem cal mechamiusaios/008527

pol i shing systens. BACKGROUND OF THE | NVENTI ON [ 0002]

Chem cal - mechani cal polishing ("CMP") processes are

used in the manufacturing of mcroelectronic devices

t o f or MCMIEPOROUSHES WATHSEOMEONENT-BILIEY BOREST i el d
em ssion di splays, and nmany other microel ectronic
wor kpi eces. For exanple, the manufacture of

sem conduct or devirgED oFMHERINYENTMRN ves the formation
of various process |ayers, .selectjve renoval or

(008441 ¢ ettt Wgelamsﬁ%%ﬁesa Rofishingyad spiahl for usera chrapisdr ¢ i on

nw&ﬁmmgboﬁgg@t?gaﬁg process | ayers above the surface of
a sem conducti ng workpiece to forma sem conduct or

waf er. The process | ayers can incl ude, by way of

exanpl e, 'nSU'EEKﬁ&GﬁC%ﬁﬁb%ﬂ?ﬁﬁE?N@' \ayers,

conductive | ayers, ayers o or gl ass, etc.
[000] | sClgeén@al-amdcyard@é pelishing (f@ME’érpmesssesue psedaf thehe

t
marlf¥eBlaR 6P iBhiclBRAURPRIIR s A Rlcchfifttor waters
fieldlepioson displayst aiubapqulemmitraglent®nicOMPkpiscess Bak edxample, the
e AR o SRR Y st Bl AERERpdh b TR bbcess
layeps) kéladuieel retmbvpl (ﬁl’paftériiﬂhgtoh ﬁ(l)rﬂafseif tos¢ lagerosma ldie;ﬁttsltmh@ca &S
0 I n ca ces ris
a0 Pt G b SIS 857 o R kR g o

semlic@hGRtdP KRS Thé Bro6ess ldyers canfhc i€ byafaglof eI fithula@¥@laders,
a polishing pad. The carrier and t he waf er are rotated

gate¥ifpdaxete C?r@watweﬁ@yeﬁ% PRGIRYGgOiTBRIal N slart ciombt it seerally

des1Pe@>IIé i I%t'?aqn bt o the%vﬂ@} &HsMaﬁﬁéTﬁﬁ%hﬁés@ Ehrfa@!: 88the process
referred to as a polishing slurry) generally is

layarper henas a4 Bet; e dhe depesitian fisibrgqueat leyerandViFtgused taplppagize
pr 0%9% e%‘é Q/Her@ﬁda 0@ 5§1t@@ nfaﬁi?ialp 910 1%95 B&hdBEReS? ﬁlsu%{}ﬁ% material, is

I ng conpo ition typrcally contains
polisiizdtto planaziza thtesvakgrt thr swbsagierg progess sfsos-t i ons of t he

er f ' i
[0 odﬂsﬁ53| @gﬁ%@@ gﬁr\ﬁog/ X%ngrs( S%r%f%gg g@ﬂ?tgﬁ’ﬁﬁ?s%de"d%ﬁ%&%ﬂker h{‘aa&Mp
tooladdfotdegugek theruarr@r pmﬂthe anfebdowotad eﬂvalrd]a pdsishmgmed The
i on.or r.ecti o S,

canffs 5 PREF g DR BTG B Pl b9 B mAY B B S K81 g
poh@lﬁilig naﬁla miohéﬂ’hg c@ﬁ}ﬁdsltbh (za&r,]@efeﬁam gﬁe&@l ﬁoll%téig ﬁgﬁ@%&nérbley is

pol i shing pad on the_po ing.ta
mtrﬁasﬂa\a%ds Rpbue It oRGRE Dafer ﬁ%iﬁ??a FtEe pﬁhﬁa éﬁ%ﬂ?&uﬁ%ﬁﬁs
proc¥s€ m%ﬁflﬂﬁ%ﬁ;ﬁoﬂ%obﬁﬁbﬂ @pﬁﬁﬂﬁco‘i@flﬁs a2dhemidaDingt iR@fhcts with or

material s I C regnatedfabrlcs

disspives spiens 9§ thequaﬁr'm%gfe\?ffgn layer %gqer{dﬁ'éla rg3FRaicHakhg phytcally
remBs Y BRIonS BERE Buyerdd) A The wafer and the polishing pad can be rotated in the
same direction or in opposite directions, whichever is desirable for the particular polishing
process being carried out. The carrier also can oscillate across the polishing pad on the
polishing table.
[0004]  Polishing pads used in chemical-mechanical polishing processes are
manufactured using both soft and rigid pad materials, which include polymer-impregnated
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sintered thernoplastic particles. A pad containing a

pol yuret hane resin inpregnated into a pol yester
woamswowen fabric is illustrative of a PCT/US2005/008527

pol ynmer -i npregnated fabric polishing pad. M croporous

pol i shing pads include m croporous urethane filns

coated onto a base material, which is often an

fabrick Wﬁﬁﬂﬂ@h?ﬂlrﬁsﬂbﬂlu&r BaEmerl ﬁy@ﬁ@ n@ﬁ-lpbﬁiilb p@yﬁh&d&e&ﬁ end
cl osed orous filns, Cel | Iar

smtera%ﬁhp@mp.lﬁg% clesorft BAGPORtAH)REDRP %lg?tP %%%tfﬁl?fsgﬂaﬁ&emf’&

polyebi 0 el @Q)rﬂd M f1Q8tFBkive Of asﬁdlyrﬂéﬂlﬁ@rdgﬂatad fabti® p&&hing pad.
I mensi ons. Non-porous polymer sheet 0|Iﬁhlng pads

Micrapatsdug ﬁ@hsélqscnad%lmlﬁée BiFFIrREts HEsdens FiwR atel QU951 Bper
mater‘(f’{I ev%léh is WREL 5(;1} iﬂg}f@gn%d ledbhit bA®| T}le@lbdlisﬁi}ig bglsta"r@ﬂ&lé@ céll,

part | see, for exarrp
porols, f14189 Q@Bl}lar ptmelse ogwl fiodisted Pash coniaip a&LOS%f’r ellsipepisdhatys

xandoglﬁ}/ anci ngfogﬂwa%@g& A8/h0%e GRhdiodr %\ﬁ%r&d@ RblyRfef sHebt

o the pad purportedl provi de
pohslﬁh@p:ms ichfdera pbhﬂnr[msfa@pemaﬁe finugalig pglymen gheets which have no

eSS SRR BB B, £ CPEAEL B
Thes@scﬁ@?g?ﬁﬂng paiesieiertetratly m?fﬁ? w;tgtlﬁgef iraléce smﬁalltgtce)ves that a;e
cut n%gg;letswgztcg 198 ? g!g‘m)/\%edﬁbtg SQydde cg'rmne {01 t?x %gs%% ?qm!rrg]

durm% Qﬁéﬁl@ﬁl-mém&h@dﬂ lp)@l@dhlrigo Isuslha fEh-poshustpetyactr polhshsigl mad ipads

t
dislgredpe ScP AR ORaD oRIet i PRt R Rl e PoRgng pd
com &?sr@b@ves ’fﬂa@ue Bﬁ&ﬁ&i $ abvdaRat YoHoasily Gupkdes 58120’{(141’@@1{1 hse
i Shin Fa s with open-celled, mcroporous

chens@b«g{eplym@g %ﬁ@ﬂ&c%‘ﬁteﬁf‘ﬁ pe lﬂ’tué-gfl?aﬁé cqrﬁg}sm%ﬂ RELQys open-celled
str uc{u%f&ﬂ%e ﬁ[reggxgg]froﬁl hBANYBENNARLr r&inst F8r @bats, Ues Paiched

g pads are suitable for their intended
6 oaqg%&mé 126,582 digelowsmalipking pads vt eperpenliedHmiEpPpERYS SYoRiEEes:

mod&gﬁﬁggﬁfﬁ&éﬁﬁ%héﬁfﬁkggﬁﬁ'Zat'on particularly in

ces chemi cal - mechani cal polishing.
[0003]her altabuph seweral ofiecibderdasaitied nplisingaads #k sttaplegpohed

shing uni,formt t
1nteng%c} REPYS, as‘ﬂféﬂ reé%anés eétﬁé} pgﬁ%hltggaﬁg thghlgl gﬁ%?ﬁg%hg% oduced
plané}%tuﬁg pmaﬂaﬂ}em@vq@lqhe@h p<lﬁig;hec£j B0dehicEhmetianisak pobishing. There
provi des a These
oso gt 58S DneRE: VG B PR PO Ao, T iz e
numbé?"b? BeEME sh@ads léﬂﬁéon ¥ifdcts dae dBpipgrreaducéd auringhveorkpiece
e

escrlptlon of t i nvention provided herein. BRI EF
polisBWRMVARY OF THE | NVENTI ON [ 0007] The invention provides

[000@]0 POMix§ Iﬂiv@&dﬁe}goﬁ@émﬁé}ﬁd Pisiin® Pddy MEehcCankirot e aa}anfagesl ofighe
res and a conponent di sposed W thin thg_ﬁ % 18 of
mventnmlemw@hanadﬁltﬁh@ﬂd upqe@t\y‘{e(;f@%turgs et heaPrgfenp B PR ieacrép ton o
thepM%nﬁg%€§§M%9 Lihsing (i) providing a workpiece to be
of1s ,

contacting the workpiece with a
chem cal - nechani cal polishing system conprising the

BRIEF SUMMARY OF THE INVENTION
[0007] The invention provides a polishing pad comprising a polymeric material having
pores and a component disposed within the pores. The invention further provides a method

of polishing a workpiece comprising (i) providing a workpiece to be polished, (ii)
2



pol i shing pad of the invention, and (iii) abrading at
| east a portion of the surface of the workpiece with
woOheospo0493hi ng systemto polish the workpi ece. PTnAIS2005/008527
i nvention also provides a nmethod for producing the
pol i shing pad conprising (i) providing a porous
polyneric material having gas-filled pores, (ii)
contz@tihg the twonlgpiea ivdthraacthemical-mechasicyd peBshingsystiefnf compritingthe

RROIARC T T e T C e

workbpleee Wah ithérﬁohglimge:ry@ﬁﬁ;tte pélishl tbea@brkplem rThednveafiod &lgo provides a

res, .Qr.mi th [ t
metp s precige gt Sicomar Sgh KEm oy Hing Lpoput pemisge
mateﬂ@l%avﬁ@'ggf iR P Ghbjédind L'ilEd PRAVEINGS pk36108 Hiffetdntiall (iii)
IS a of water and silicon ojl uptakelﬂtoa pad

contagg s %1%? wErte g diednatginl S8 adprdiung PopRPTEnEANE pyRPnnt
@iv) eﬁBRillﬂgqge MREHETH ?érl&a@%t REdMa pbR1BA L tHeIpes; 2ant1 %v)éfoﬂﬁlﬁ@ e

wat er and silicon oi take into aﬁﬁa Wi th
polympm@atea@u qomprw@&cme@-fdgé PPEse inj nelish e Padsf i xed
soak time of 2 mnutes. [0010] FIG 3 is a graph of

t he applied vacuum versus bul k nodulus for a pad with
cl osed- cel | HMEE@%QK‘IPTI&)N PR A ERBRWINGS of 2 ni nutes

o] 167 P 0B AT L L L4003l

versysadalciomp af sfixeg a@plmdlvycmlm «)f(h@taeml al and a conponent

el e fro r.a mx e r
0003rer 615 & R S arict iishR o il iy QAR hE B bores
Vers&%pﬂdtﬁfdabuulﬁ a%i Brpdsedk tivhd & minhespores. The term

" escri bes void spaces within the | yrer | .
(001pE e 1t iaeeraPk of Haepai et putrodt i G adae
closéi0deflphrel WftbefiRalsyikaih SofMMih Biiied in whter. addi ti on, the

term " pore" describes both open-celled pores and

cl osed-cell ed pores. [0012] The polishing pad of the

i nventi on SERRIFSHESCRISITONOL THENNVENTION , or

consi sts of the polyneric material and the conpagnent.
[001The Jbkynventiian petissiashenigal-Bechapigalpalishing radsempriging &
polyF%}lg [daftki ?l MQL' cgﬁlhaglé{eg se?&%ﬁ'fw @ﬁiﬂl@ 2RB1id B b nfkiuf thereof,

f nose referab pol yrrerlc mat er i al
wheten the pbﬂgmnn@tnasnaldiapmlymﬂ tb? camnpohertt ipdienosgsbwifitie the pores.

The ge(glins‘g%)rg? d%srcggnﬁ gfned 85(’%1 Riith %ﬁﬁ% éc?lgllg& c%at@x‘?%l YiHil I!EQtna‘?é at least

al ¢co acet at es,
partigloy NMH&DMlﬁBy th[eq»bw&mrly hiaterialc i Lol addl‘p«m ykwdclm orafalescribes
pol P yl enes, ﬁpr@ Ienes nyl ons, fl uorocarbons,
bOthp%?F‘i‘; clied pores g 58%6 &PUCTROSy ani des, pol yi mi des,
[0012P! yl*I&lteqaaﬁémgrpaatohmeemﬁmomnpemmcmmremnmmbs;,f or consists
copol ynmers thereof, and m XIFF ereof .. Pr eE/]era su%dble

of the R DFEF EBBIAS 1 [BbrHERSSy T e Y HENTBREE 551

olygn‘r:ehg gioa?eslgf E}gﬁeanys HEHAGRAsE0 PSly et At taérmosdtypulyatchameserably
the polymeric material is a thermoplastic polymer or a thermoset polymer selected from the
group consisting of polyurethanes, polyolefins, polyvinylalcohols, polyvinylacetates,
polycarbonates, polyacrylic acids, polyacrylamides, polyethylenes, polypropylenes, nylons,
fluorocarbons, polyesters, polyethers, polyamides, polyimides, polytetrafluoroethylenes,
polyetheretherketones, copolymers thereof, and mixtures thereof. Preferably, the

3



[0013] The conponent can be any suitable Iiquid,
solid, or mxture thereof. The conponent can be any
weubisabde7| i qui d, such as water, an organi c SOPTEMIS2005/008527
(e.g., a nonaromatic hydrocarbon, an aromatic
hydr ocar bon such as mpyrol nesitylene, an al cohol, an
organi c acid, a hal ogen-containi ng hydrocarbon, a
thernitpltepoloneit @itind theynosg ablymenBiselected friinahe grotip émsisting of
| eHE%%)’ an i@g} anic acid (e.g., hydrochloric acid,
POLYWE#ITr ARC B hosphoric acid, or nitric acid),
(0018 | i waacmﬁonemrca@ayammlﬂaﬁqm solid, bt mﬁxwle tﬁdfaffewﬁe
For exappl e, Qﬂ hlggld can be a solutl nprisin
COMROZERF EAR b%\%ﬂ?/ SHIRYP (e s FPeN OTERNE 19 Ve&h S §i"PaY @aﬂc
hydrédafteh SarCirohitid i c@iboh kit iafl-pydslaResilehd) a8 Slcéiﬁﬂ Gl oBlic

above, and the solute can be any substance (i
acid, gdplogen-periainiag hydrognaon. ¢ halpenobipiningasganinrcd. &|ﬂ|n91 or an
ethex? Qb 4R aniid el (¢ (d r% Sh?/ﬂlk%l:lﬂoﬁi‘é Jiclﬂi fsﬁlﬁlrﬁ:%ﬁﬁeﬂﬁos I'Ibrﬁ aﬁﬁn&%n‘ﬁf:
enper at ur es i hed by the melting poin t he
acid)pgili¢anrmgl, pognytcombinatien eranivrs thereehk Feox axaminde, ﬂteﬂélmd can be a

oI R0, PO 25,05 Hpeslhtmanelil g B,

mixtere wﬁﬁqlsiés o as dhast doserippldabeveatndahe sige cat berany @ﬁbsmwce "

: | ug i .
sl ffsF i Pef b e per BRI RUERT: BB sprvntan
rangopiapdrytucds dfeﬁmtemh hygheangahg paitthand tle todinggiomt bétip eola¢nir Eor

cxaniff Fisp S GusRERTen SR B ST PRGo AGETSRheh C o

less, be kEIRET @&htbptise c@lldtssmﬁl@ ltﬂa& agaltahpamtuﬁe@ﬁpe P@btimere. In

.ran The thernDreverS|bI
addl@@aﬁ»ﬁ|S@1utlwa§1éawwwereaﬁal ;;ﬁ%g e theses Vﬂ‘ﬁﬁ?ie @Eﬁﬁ&h%m
"propélt)SGf EAMnPE gANVittSih E@ﬁkﬁeﬁﬁérhﬂr I (X&.UHhe g@[ﬁtl@%ﬂnﬁ@rature

solid can be a particle, and t e sol i artic
rang@awdﬁb@/@ewe@mlbla Bleanher 5@1@‘1 Pl falig|vehe F@ﬁ@fléﬁ'ﬁa‘fuﬁd%
outsﬁé(ﬁiggleEU ﬁ{%ﬁlp@éﬁfré‘&ﬁgé)af lk'tﬁérﬁox@'v&%teeg’el &fi‘irboﬁ%rl@@& mm
SS mm or | ess, 1000 mm or | ess,
eXﬂHﬁﬁ@pn’tXﬂd}B’leh@é@)X}’th ernatively, the average parti cI e
[OOI%]:SanEﬁig rcorﬁﬁcglregteals’lo %gﬁl}ﬁ{t&lé $o19: orr nﬁ%grggptsggdjrg‘?@ sothg can
bea pmhclel and rthecsohig lparttlckafcamhmo PRy $u1‘r@ble 3V¢T@8ﬁ| mgicke diamefess tFor
exal‘r&)ﬂe nlgegaglrerag% p%ﬂgim rc%‘}%mg e??s l;e)eSOg(i) Hm or‘c1; S Oggr25l0ﬁztﬁ*f orQesg 156H
um o ddds, e 50@ nelug tdsy)e AliEhatisdy,ithe aksge panclb diaareteabamlsi v@m or
parti such a nmetal oxi
morfeier B0 iy Gt 2308 & ooy ol h S5 okttt i
can (5[6931§_tc5t{fﬁﬁ$ﬁhi)pﬁft@wd %ﬁﬁngt mlfg%@tfdlam% of @ i @ﬂ&ssqgllg 0 BQMT?@fléss
e conponent al so can be an abl e u
0.5 gt o1 Ipgupich- hier a5 sl In pesfitiony iesplid canbg © rﬁ? %}H{ 33%9

can l?é 2 ddFdse pﬁ'ﬂi@lesﬁﬁﬁ a e?ﬁhetaﬂmﬁ&’é @l djunfha, 8iliShl Sﬁﬁlﬁbﬁ can,
016] The pol |sh|:% e i nvention conprises a
B

Zircqpés, gqman@, mYAgnSpip.ao- dr@OCb@ﬁSé@éf@Ofﬁéldﬁemégla%% thereof).
[OOISE Fipg %orﬁﬁ&féﬁtcrﬁw %ﬁ' [ Qﬁ}ﬁﬁlatalﬁé R386=CelihGd aRPEAR, FBF A

nbinati o ereo For exarrp e, t he pores can
exangBerpltd ®enppOSst oan b BuI(e agispersions ebqollmﬁlr @ DRSO BY

[001[(‘)'})r e)Tlle polishing pad of the invention comprises a polymeric material having pores.

The pores can comprise open-celled pores, closed-celled pores, or a combination thereof.
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open-cel l ed pores. The pores can al so conprise 70% or
nore (e.g., 80%or nore or 90% or nore) cl osed-celled
woaoBs004bhe pores can have any suitable void vetumws2005/008527
(i.e., the volunme of the pores). For exanple, the void
vol une can be 75%or less (e.g., 65%or |less, 55% or
| ess, or 45% or less). [0017] The conponent is
For dkamplesie podel bancoidpeis 096 sr ao@ (€088 od hidke driD0bRet hdte)

ui table arrangenent wWthin the por e o, THE .
operEl Tt K ROTS CH SNCREs 5B 0% Boreiloree 5% i morggr0gh or
mord)RIo8sd-E&H¥d PbresIOTIR, po%é%a@nava@ﬁ}esunalsle YooV TuniEn(.6) th@fvofuﬁﬁ of

voi d volunme of the paores in the yneric_ materi al

the PRIFS}- HEY c¥ARRIG |ﬂ?FeYﬂ1d VQlPF@e B hes7ﬁi’/q+§ 15%&6 -Bf 03" &r 1eﬁsféﬁ{o.oesn
less, Q,ams%gmgg)se a conponent uniformy distributed within
ores’in the polynmeric material. [0018]

IOOIN t er%hawmlémnt ig ﬁlépq;seqi wishin iy noaes 266 camhie disftibied rang an
sultapfa%ﬁ%%ﬁleﬁt &ﬂﬂ? %ﬁi& esdi "I‘ﬁé Ednﬁﬁbﬁl@ﬂ A B@&l?pc;s%@m%r’/e& hdle

Irst Tegion o polis The 'poli shing
(e-g.c¥¥poii mers, 5% prmpres 1% acmoreacpr %ﬁ(p@smwg) efebovad soiumaoéthe

pore??ldctlﬁ%&l%h?xj@ﬁ?t%ngSg%%%glﬁ;‘ %ﬁboﬁlﬂ#&ﬁqgg %oli%‘{i{qg p?é of t?g 5n(\)fgnt1on

carn @mﬁmecmﬁpmhﬂ vodbingh idisgibpd wathéh 1h9/ p@ﬁ%nahe bcﬂgmerﬁcangerlal

% O% O%
001§} Rirebfitfity, T Biping R st ngof 88k coRineB s R pERRY
distrfbﬁteﬂ ethprothe phviesiy et region b&thelpdlishind phy. lebepcﬂnplpﬁg by
ace.of the polishin % or | ess

d.a 50
COmeégeﬁa grs&ﬂ“/gaé‘ﬁ a0 QpROSINgFegog S‘r‘fé"’§g a%%&“g‘f“ets%%ﬁéw eegihasyy fg‘fes
A firkt@8gidn 6f thé PlishineGsa eaﬁbeczfeﬁhdruaoynﬁé fishiud@cdarthe E&l%hﬁng psd

,on and the second regi on can cqonpri se pores
and%‘ﬁ)/hawlésséw 407eroafase 2061 cwﬁf‘és 1@6<r0ré§<san€m5e4> Ortlﬁ@ Pﬁa gt

thlcl&1§§1'o@ the ﬁohﬁlu%%elgagg Q\( :{eﬁg«id}@glgﬁéf r;cg@fééhsﬁglg gﬁ@%ﬁl 1 déﬂhém?y the

oppqsx@gafaecoa@ susfege of the gelishingpad aml by S0%eexlessdp-25 4@%8>r dﬁSS 20% or
less, &g‘?:c)l eeeslg)? 5 %%ﬁ%@ﬁ%h&ﬁﬁk?&s g)g tﬁpﬁoc‘lﬁﬁm‘é"p'é@' ?1(1)67@1‘§ 1‘3%1on and

or nore or nore,
the @&l mglqrmae)comprlsefr@ras@ncﬂ candiammywmhi@v?i@mesFanf:xmhlele the

first ];elggc{%t the %&: n_ﬁ('i] rdeg olﬂe?rsn%ﬁﬂ&q ha\“?egel \%llu Obs (%1@ o& [1%9 éegé Aiorlzm or

one can
less, 30 chir’ or Eﬁ)so/&@)bmﬁmfless( H) go’ or %s %6 cnm DE],essSS%l@«:ommma)t can be

50/ o.the void, vol une o
cispose SRbinoT0% a1 L1508 vk, BB BV gy F AR oo B
more%) @B the V5ffHQ/Oh[mﬂEQ5f tlflel&ﬁes JfB ﬂ&hﬂfﬁnrég’loﬂ ﬁ&%,ecmd ré@@n msﬁgmh -
ess) of the ace_of the i.n e
(VIR A FHRg<h S DA e e FBROE B BB Sy SIsF e
(e.g.PR % ofl BIOEd, BYY dr@for€989ar éhord, BE%% bEmBR) f thy veRIVoRgheldd the
pores/cnB or r eat er pores/cnB or greater,

porep [ycgied wihiagog pmy dess éefg g7éP uwréw@@ﬁmordﬁssg%@a%% less,

or 10} @leg 5 BF 18 shafe OF tht RBlidhg§AL on can al so have any
I'tabl e” average pore di aneter. For exanple, the

[OOZQ}\/er d@e pplshingdiad nethe inveatipn can have any suitable pore density. For
example, the pore density can be 10 pores/cm’ or greater (e.g., 15 pores/cm’ or greater, 20

pores/cm’ or greater, or 25 pores/cm® or greater). The polishing pad of the invention can

also have any suitable average pore diameter. For example, the average pore diameter can

be 0.1 um or more (e.g., 1 pm or more, 5 pm or more, 10 um or more). Alternatively, the
5



be 0.1 nmor nore (e.g., 1 nmor nore, 5 mmor nore,
10 mmor nore). Alternatively, theaverage pore
wdizeosaver7can be 5000 mm or less (e.g., 2500 nRCDMUS2005/008527
| ess, 1000 mm or less, or 500 mnmor |ess). [0021] The
pol i shing pad of the invention can have any suitable
density. For exanple, the density can be 1 g/cnB or
aveta@6 Por Giagheter BantoedF000BRMMY 1456 &g 01500 i @16881000 phP§Idss, or
Al ternatively, the polishing pad o# the invention can
Oﬁﬁbgqﬁgben3|ty that is 75% or Iess of the theoretical
[ooﬂZnSI e pelisHiRep4aQif YHBBhTdntioREM Hadd ard ugable @éﬁwrpdr%%nple
% or |less, of 45%or |ess). [0022] pol i'shing pad
the dgnsityean; bevl e ot esa e Hed- &g@al ar @Pﬁeor O} g/@r;t progssd-l y can
Aué@@atﬁatyetﬁe balsﬁﬁgtpaa? bf RO kﬂvéﬁnma@ﬁ@be RS a,tmﬁ iPPok S Qb f the

pads are nated pol i shing i ntended to cont act
theqreiicalgepgipi o dle noévmlcp@atﬁr@h - 1%/ eslesssSI%er lsed, pshidngr less).
yer e
[OOiZE‘lll pa”lc}'xe\'ﬂé'hklﬁn Iga% ci‘?ttﬂ%exﬁnegﬂé% ?I Stﬁ%g&g%?ﬁo% &ycﬁj%ﬁﬁzﬁl}lcgg be mated
to ancn:h@rmmh@mmd E@lea tsQ p@lwhlnghpads arsmpietlglle pdishing pad intended to
confiRHERLBREL RRLRNLAT. DA% YNGR ROL! ShAGe SHEL B8hine
pad patvessdsitlegsubpade For &latpie) ﬂielp@hﬂtjng ptalie)f ﬂmlm@htlmgcqnaﬂ aGhbpad

the in entlon ca ris hi rfac and
that g ot Y Cn S G o TR B o R o e it S e B i
con(é@lﬁwﬁg lﬁ)bl@hﬁilg pﬁﬁ kdredyi 29 gleg:];@dsﬁlﬁg':\ltayéie %\l‘tﬁﬁlaﬁﬁellﬁ tfidibﬂlaﬁih ng pad of
UItaGOISIn ads or use as thne QL1 shi ng
the [nyeRtiOfGAheRRRSINe M?‘I‘F’flalgﬁa’f freenpdgensas te peh%m}&qlwws ﬁan Lbe

matbd'l AtdBvenabhal F@l‘ishﬁfgrp@&l ShaPRrded b €4 Bpgd. PAGEIbIeFBNShiY pads for
which are well known in the art. Suitable subpads

use phibp pelishinglIapsr wrqombEatiomivit applissing redpf by ﬂateéféonf igplpde solid

or péfbﬂpﬁ(g?meﬁ{hﬁ &89'&1% oP%)éH %?et\k?@ﬂ%o%thﬂ)ﬁfé%rt ‘Sﬁlta?dlé‘m{o&@

ur et hahe subpads. e polishi 'ayer and/or th

lnclgdmwr@lpﬁtnpm $15bp@dsnwmr@steé if ioubeads.ahigrpnerogs pmmrrﬂzhww

sub agirg],tdb e%dvﬂr&f: &‘@%ub@@? r h:ﬂaf ;%F"]ishngé‘ﬁ '&ﬁd/'o{ #€ subHag o?ﬁ’c@?fg}d

i xed yer by any “sui
compumgrool’?esr, cmnaﬂtgl I@,llowtsectpm matriomy, dpasperes, andl thedtspadiha an

dhesi h '
subg@l A &e étg %;e ﬁu&)hsﬁ' 14 Eas : n9 .fmga%c ab?eanfsi.t fg%cexgnqpl\é,l tfle
pohlsHih@famdhablﬂ)pb@M Hegafﬂb&xdelﬁrosg]mlﬁlha@vea or can be attached via welding
i sposed between the

yet Ien erepht halate fjilm.i.s
or it SR, Sy Bieehan eHEEABUE R B RRG B+ shi g pag
pol;@fhytelﬂ@tetepmmﬂe@mlql1§d@gﬁisadbeweea teOpOliglith g Rl anAdhd @bparalg
he con503|te pO|IShIn€ ad also 1s c? |dere%
Wh?ib‘th gwfsh@g@a ofihe imEntiglERETEH 2 (yBionaipeli gﬁfll% B g
COIAp@M%rpoﬁﬁﬁngO&d%GIl§ Ediabd Rybfidnh@ Al oE@BGivehi ng, such
nmovi ng the pad agai nst an abrasive surface. The

[00%% ef elemhabm&lgywa% be madisied by bufHpgipt GopAitiaging.ssugh #F byk
mowéfﬁgo h g 8£§a%fnt§l;a% da%ms%e gﬁrffeﬂ:}; ‘”I*de MRER a15r§51@sr s%@ﬁ&é“‘imr ¥ond1t10nmg

I anon Z e inth r ang mm
isa ﬂmk @Jhsvhmrprefambmnaial and Vdminlis prfefmahhgembﬁddbtbwaib ddtumn@ajof a

size' i} {htqul N ﬁP’ICtS O%f nf n?g{]&ﬂa 1%%%10&190{1}\1/%&& be%&%u%{eal?lll thed

ased
presence of a conditioning fluid, preferably a water-based fluid containing abrasive

particles.



particles.[0024] The polishing |ayer optionally
further conprises grooves, channels, and/or
woeodsanedr ons. Such features can facilitate thecrasenaooss2?

transport of a polishing conposition across the

surface of the polishing |ayer. The grooves, channels,

and/ or perforations can be in any suitable pattern and
[002¢]an May polwhmgswet a;ktioaalcgemﬁheranﬂlpmdétgkbové@ ehapabls,shiog

r ent ove atterns
pertfgfongs S Erwe marsiteiea B ArgeogPbouash RadsRaion
acrogrtms\heﬁcea@f thkesutishing thybm Tte Broobed, Eitinnéis, 48802 g3 foratibfs can be
roov can be in the forn1of | i near grooves, sl anted

in ang B d6

PR BE AR 1 grbBiiakle daph g v - cheqglighing pad can

haved#8 Q¥ BiSre @fferdf gtde PR &d) fR LRI o c&’ﬁﬁﬁn&tﬁﬁ dParge > grgoves and
conti nuous or non-conti nuous i n connecti vi ty E ]

smalirgrgoyssiap SeCHEFdRY DPaiene> #Bat iTon siopressaabe in thefrmer
lineaf 8ABYdsS QntOGroMes r%ﬁ@enﬁ*&%r&d“e? V\Flr{g o ALPRA: %movgse g} g9S,

of transl ucent regi ons ows as descrribed in
crossujatsh pHers and @Womus mh@nrqqnﬂlru@umm cofinestivity.
er
0029051 63 AL Bk SO o RRLERI
aperfueed, tsubigirend tagidns, dr rabducgsiedgioms (©@njvinbiises dwctlhechn U.s
Patel?t t&l}]% gll;%%q%%‘ils 0 I51tlc ra!gre]e r'gsﬁ & rrglhgu%agt lje-:gl%asa %r tollﬁltrlceally
transﬂﬂﬁb/lem@mrmm1S\Aie§11"abtérvﬂle|nalg£pdhblaﬁgl pchsuf)ﬂfatdﬁB to b wsedén or

conj stiPR A gh JuTHAOR PREs Sef e SeheRizh s Mhe Sftphrian hays any

suitaBle sHAPRAAWN2R Be D&daM yorﬁMhetta)hlvﬁthvmraﬂ@gy chavme): fof minrhiethg or
are known in the art. For exanple, the ogxlcallﬁ
ehmtnﬁ%&gs%%% ipQldst 1%@081190%%?11 %fﬁﬁ plishing Sgitagss The optically

transRRYsWEREDES SAviRE cdnRlank SuitaBRATHEGY, and Rt MRRK W §10Rh in
t he polishing pad or may conprise t’he Sane pol yneric

the apta £at ¢xamples Bi§ optically drapwiipsiyedegion pan qeeppiss # ElRssry Pplyaner-
based. %51%% ¢t i VinsetB@inCRLtal &%Jr& Mf tthE g&'f?sm g?aa &r ﬁl%%d?ngrlsQ theSate

transmttanc or nore,
polymprusm%ﬁnal ustﬂrle)theanem@méercnf ﬂmmélslmadde rTgphslbb drovaptipally

transﬁl{lgmlpjrc?ﬁ% %g%%oa l]f%t Qr%gsgg%rfcg [ 0‘4» rcnf) @nﬁ%g‘é o rﬁnb% otr 35’855 ‘3%0%

or m{)@ﬁ)aﬁjne thmorpravekhgtis bertwmmﬂam il Yenm égy1 BP0 Ocram (ehaviisona hH0
st ture 0., Gr I |i ni density, and

am (3450 ot SO 1o ity e S0 i 7B e OB 05 LY
[0026egi Qhe 6ﬂiba2ﬁtr&@h11$§iv@ regd@t €l $a(ecany. smtamla:s;tm}cmra)(ughor

orous hayin ver a or e Si 0 ess than
cryS PGP EY- 4B DOISTiRe FapereaiNe, Jhe PRl fteBiy s g R Sprkbe
solids#® |pb1%u9(e g Smf@ﬁﬁbllo)ds Mahgpdrﬁlsg}avmﬁ a8 a@régélpﬁleV@ieLUif%SQﬁlan 1

3% or | ess e optically transm ssive reg

pm).oPyefesabay, I“}P %P%lhé’fan%ﬁﬁl’? @é@n paiofifl oF eyl 8@@9 éfag fhaggvoid

voluﬂ@ by 8%or RRE TRE @ﬁtlcaﬂﬁ&ﬁ&ﬁﬁésﬁ/e 992’1(511 &PtRRally¥0fher comprises
onbi nations thereof. The optically transm ssive

pam@legﬁeém?ed dronopriYinsy bedistesi inerepte BaticlPD ey gomtHeatiops therapf y
The I&]{}%Qﬁ%iﬁ%#@ivé ?@i&%pﬂeﬁdlﬁlr&@hﬂa%s bagt her conprises a

[0027] The optically transmissive region optionally further comprises a dye, which

enables the polishing pad material to selectively transmit light of a particular wavelength(s).
The dye acts to filter out undesired wavelengths of light (e.g., background light) and thus
7



enabl es the polishing pad material to selectively
transmt |ight of a particular wavel ength(s). The dye
weacetas/mevfi | ter out undesired wavel engt hs of | Pgitus2005/008527
(e.g., background |ight) and thusinproves the signa
to noise ratio of detection. The optically
transm ssive regi on can conprise any suitable dye or
impréwRy tiecigneal Deoie caiotif detdtion. The d;}t&ﬁ].ly &nstrﬁdsive re:gycﬁScan

compy 3E it i B eE gk ooyt et FRrHE bt afts SRR i B

polylﬂytﬁﬁle dpédt ﬁltaaid tﬂsae;ame%ainte ldgess] wlaf&nala%ﬁe@ 08 ma@%ﬁaﬁmalagaes aza
nt rag one, dy Su r an t he
(18) %@é}f@%a VS5 n*’t“l‘iféf &f’%ﬁ@m ‘§Y§?a SIS Exqsr %Z:%dé?s Fﬂéraa%one deyes

sulful By NeR tRY 1i1QY Pdsidbly, Wd thinbhRsiv@yRtend bhtheldyé mahkhesused
for 1n situ endpoint detection. For exanple,_when the

overlppsgwith the iferelonash ok ekt wied S i itiendaeint éﬁﬁecpew Or S ATRIFn
whed the ﬂgmgﬁcé for e enﬂfi&%e&ﬁt@&f’(@?@) Ws%e'npis% HdNEhhseRawlidto a

wavelrength of 633 nm g pr ef er abl % is a red dye,
prodyges yisibleslighé paybnga mvedqngﬂasw 3 mﬁgthp dymhereiesapibhig aged dye,

vV [ g pad of the
whicRBRIOb ook U ne P EDR AT ERAG
[002&]ar t Tbeé peilshhngtpadmﬁhc myertjpooatiethly noraamhlearpdbsy pagr, particles

that 368 rlvﬂ%é)%aﬁ d-liht% t egégblllﬁelzrlecsma er?al b’?he%? rrt??ﬁés c?u(\ BELS, Es% ;?amcles,
polymaq&ﬂﬁﬂldsaécmbopm parﬁdl&s@ g., emagpm]atecnmrmdlisb emgamcmart@wsj c

mor%gllctpramc S cl'cg %1{ g]g% R re}ﬁ é?llggl? ’pa#%%e %8? %%{srleg thereof. The

polyRaf ﬁah*tﬁﬂlé@corﬁ@ﬁi@@ﬁdrﬁcﬂesp aighihic b&ticleQ iighaguinic m&tcﬂdspélai?fymg
i norgani c partlcl lari fyi artlcl S, g

partiglgt, &R WRPUBIIN1p Bftc 3 080 TS AR DB OB R OB D Frd)

natuf@® Non-abrasive, in nature. [0029] The abrasive
articles can be of any suitable material. For

[0028 anPhe: abrﬂzﬂée paAsicies ope bp ak any snigdleaferia mbey %malen@ﬁ gbrasive
partiQf¥d &6 coﬁlg a?ﬁ« ofl &;@aeakuc%g H6c88beat &4kcliddqnt e gffupup
consi st i aumna [ica, titania, ceria,
conszstmg:@ﬁﬁhamngﬁrilmnmtama malgfn @m?calla g@nfamanmagq@rslw@cﬁogned
producgg @g%of a@cﬁl?oo oﬂ?%kx%gf’" of :?ﬁfl c’arb%e 901’8% %ﬂtl‘é&w dlamond
gamabasra:feramc ataheve matenarh @ha@rwe\mnpéﬂsmamb@lsybménometal oxides

o U G BB 5 B SLBor RER 5 f

polyﬁlanpdammhmeffmmhtama@snmnymﬁ PmdamtcsrB ldr5é2 deslcas bed
in U S. _Patent 4 512 u ene
polyHeRs Birtiles. BOb R RN ORE POl RS FREFIEE BphmersgL.CP)
poly%t%éi@ﬁ}z@ﬂk%ﬂoﬁ@ (ptEEmF rp‘ért(c'uﬁl%)therﬂ@blﬁﬁtd‘rﬁﬂﬁlﬁdite(elge,tpaﬂ&alate
S artil Cc

ate thernp stic
thermperiasic ap e ey FISAUIE FE- POy PUVHERdS b BpelGepiabelinked
poly&lrej‘rl’lﬁﬁe b ﬂ%‘f}%goﬂ@é)}’%rc%nﬁ)ﬁraﬁon thBRbL. 'I@’ehle%t)ﬁ)@ FeO&Sraht hisexeh]
ol yur et'hane or "pol yepoxi de), or a comnbination

compms@ss @plymef resinethproihp gelymer eicladesirakly 895 ainelibapriniiay iy

[ as
hlghgrq 1&’11"[?@ 1r{eﬁﬁlg'2>o nt Bﬁﬂt b&gmﬁl ﬁgﬁf tthﬁ g&tohﬁgo%rrr#e Q?llle E&Q{E%slltﬁt
panlolks tdmd)eploy yllrtablerpastldc c@htamrr@ porous! deatar cqiiag.c berasinple

the composite particles can contain a solid core (e.g., a metal oxide, metal, ceramic, or

polymer) and a polymeric shell (e.g., polyurethane, nylon, or polyethylene). The clarifying
8



particles can be any suitable particle containing a

core and an outer coating. For exanple, the conposite
wQanisiiodes can contain a solid core (e.g., a nBCaIUS2005/008527

oxi de, netal, ceram c, or polynmer) and a polyneric

shell (e.g., polyurethane, nylon, or polyethylene).

The clarifyingparticles can be phyllosilicates, (e.g.

parti’ﬂe@ as suiylleslidataspeign atied sm}{h’éﬂuoﬂlﬁﬁﬂe@hﬁuéS aﬁdléilblysasﬁch as
kaol i ni 5 nt nor.i torl | ass

t e,
talcffliaB'é‘}@ IR EOLRiLE ect%ﬁf%?n%}m thest i beads i R iess
carbdf ibéBQntl keike[ 0030] The polishing pad of the
i nvention can be prepared in any suitable nanner.

[003&1 ef efedalishdigrd of gie lﬁYeaa%?aﬁ@ethF@arﬁé 1} & %b}@akﬁ%@a@?er A
prefbi@] théN&Mot HRJIEQRPHE %ﬁﬁshn{g phd Ef QY hrﬂfleﬁ‘t%n‘%oﬁﬁhyﬁe r(f) ?rowdmg
material conprising gas-fi por es,
a polyeris anajarist ?anmr@rga&rﬁll%pcaeﬁo ﬁlé suipcing kfefréahemricanaterla toa
presgdré HPffeFe%ﬂEla %n%ﬁ%%t $20 SurfAE bAME 891 18 nRRki }{ﬂ%ﬁ £
mat er i al mn m conpri sing a conponent sel ected
medfiumnp paraprisingu stmpan@d; kélesteddronaa Hisdtluar solid e rawikiurg fherpof, (iv)
L o .
allo%lentg?nl%garﬁ&il&rﬁ %PHEH ulfglhg %gﬁédgﬁhﬁg p% %at%%?feggg gg)oﬂgl)% of the pores
of t}quloyylrrwm cnabaitab ahd (V) fcannlngthé pcﬂmnnmcrugaibhﬁ cpmipyising canponent-

LhSin ntfiJled pores into a
1ﬂb§a%ﬁ§g§1aﬁg P5’%1 rggﬁﬁﬂép%%d [ 0031] The pressure
[003dj f f erbempidsalre dﬁ“feaenpalas 8 Pfessubdhit is greg:eletaareo: lédaahano r

| ess. t han at herj c pressur For ex
At R E [T | PO SATPlsy R RS GTpeeial GAEP] GaseLrs frgoigs ten
1 at@t @g(, @ din or F108d, Bl of BOR, 1 (Pat@ld e, FPL@atmlé) Bé8). Gh another
nmore, or 20 at m or nmore). In anot her enbodi nent, the

embgdigieaty the ragspyre Adferoniipl 0@5 ke paressupy lessdhanel #tB(E-p Herptm or less,
0.2 ﬁ&ml (85,91 ath @ 1851065 ath&@? $oss, Or 3 0@5 mnocgr 1£85 3}" he%i‘ynﬁbhm
less, 0.05 atmor |ess, or O. atm or | ess)
matwll gareheiceniagiedwith thegnedivye C@nmsmgttb@cqmqﬂewémh@@ubnmtlng
the (SRR G 1% FRNRACRRLRE) Blark P BHRLAE D hSFe mpteril o
a presabf differantjak he pol yneric material to a pressure
pff ntial. 2 h
005} rponEnteln sord Rl FESIRAHRE GBI e bt
polyllm:he ma&lrlabb'y thé erqsm&lf&ennhlf Fﬁfe&ﬂﬁaphl the Ex&dlum«am’mrlemg the
i,.sj ng. the.conponent e _uni
compEel T4 aB T T SO ESRE P SORMER G Y e
1x%hﬁeﬁﬁ&mmﬁassure differential. [0033] The polynerlc
mat er | al npri si ng, pores, containin e conponent
[0033] . ¢ Theipp “t‘?&‘ﬁﬁ%ﬁtFé%{ E@?Hrw@a PEiGP 8%r)ta‘g‘§ﬁt}fé:of"d?f°ﬁeé’a (e ths
com@oﬂ%‘fﬂl{ ﬁﬁéﬂ Mesﬁ 8h beSdfhed@fitod ﬂéﬁéﬂlrﬁéBaGQSL@Eds 4 PE1lisHEE phd'for use
hem cal - mechani cal pol i shing s%stens The pol i shi ng
RplS

in CWCWCWI eishiag .SYSémmSe Tép (mg.ngd carchave gpyfuiighle Shape

(e.g) LiR&®H br 1idddr)2 88 Lddi9sh, t}felibslyﬂﬁl'ly Hfekial d"éﬁ{p?irsfnélcomponent filled
conpri sing co onent - f pores can be nodified

poreg eirpglsa by medifs morm@mr@er bernire@rmm igtoz mélﬁlingzu Py F@aaxample
the J%Wen@@éﬂ%@ldﬁed to leave solute particles inside the pores, and the polymeric material
comprising the component-filled pores can be compressed to form a polymeric sheet by
molding at a temperature between the glass transition temperature (Tg) and the melting

point temperature (Tm) of the polymeric material.
9



the solvent can be dried to | eave solute particles
i nside the pores, and the polyneric nmateri al

woaopgriosiong t he conponent-filled pores can be PCT/US2005/008527
conpressed to forma polyneric sheet by nolding at a
tenperature between the glass transition tenperature
(Tg) and the nelting point tenperature (Tm) of the

[oosppl Y TRE pélishig @hd af the Q&aﬁlonw@r@@he{rmum Radseh cblienction

ention | s ularly suited for use in
with @RISR LoPHec A PRGN TIPSR SRS Cmmoes
(2) 2 PRIl RhidB, whkyith 68, lsYin ndofi6n ARPRAS aklél§01%ﬂﬁﬂrrb§1ﬁ§ oM orbital,
pl at en mhlch when in use, is in notion and has a

lineaoF GEGHL2y THGSRP: (b BOiSSIE Peshy e iy EAtIOnIR prsgaet Wigh the platen and
movfak; Wit pla.R ’wﬁéh in(tRIticR, BRI (b afihr Hﬁgh&lﬁs 5 @rkigﬂe\é@ f{eOn

in contact W th the platen and novi ng aten
polisiprbly Goptaging and meying ielefivatodhs surfage qfﬁm pddﬂ@hlds pad mtended to

conté%’ K/Bﬂ{fofe@e foooeﬁﬁhgl%ld' 59 901 ){mggﬁ{h@%o'rlﬂngecgl?ﬁceg&\éb{%n

a Ive to e surface o
worlqp@cc:MIu@nltaced inootigsit adth therpobdmpg)padsahé menmaepqmmmg hadhgoving

K b
N i R
abr a‘ﬁﬁﬁt leg$tiarpgrtpadf thewvorgpiced tapolish theowbdkpievo F]HﬁICE{ZIE ,appa_ratus can

Wi t h polis ositiogn th ebet
be ar U GV pitafis ok i iibn SETRORR  eeto The prishaEd{ of
the 1mhmcsihlstoi%r\1/\geuMIvﬁﬂﬂaneIﬂ‘@lﬁl\ﬁg RpRar at us caE be any )
ui t appar at us are known in the
0033}y gﬁ*f?iﬂep%?r S8 S5 §has SN lzfrpoﬂlﬂgd.“ﬂ@% podishigg serl elthe paention
includs ﬁl@mWytsJ?orbger&@fcep %la!s§§iib§tﬂatés%hﬁory[o@§l§@]dls§'é' &bk €e.g., noble
wor kpi eces that can be poli shed with the pol i shi ng pad

metals), nggaeticigadsy ingH-1ayee riwkfétrlﬁéﬂc@r) Qaygs@:pcd)g@erere%r@ég 2> 12aRis
polyﬁb‘r‘?)S H\?\)aélﬁism gmm@&}ﬁc 9511 'Ea!ngﬁl%sdfeﬁ Bélec‘uq@st ﬁ‘lll(ﬁ‘o %%c@o-rn(elaﬁaggcgl

magnetic he i nt er - l'ayer dielectric

Syst%ywé)p@lwwﬂu@mfmfm, fledd gissior dsmiixs, ol o mygroeleaionic
h f
Worlﬁlﬂsgersb%sgpec ﬁ%ﬁ%ﬁqgﬁ‘?g gil%h%f&:es c'ol R}E%gsﬁlgﬁllégﬁ]ﬁgék gﬁ ugt,tme:tal

0x1dwaﬂle<ursmtrfcﬁee¢rdow mh@@trmnaicM) alyd#or etel-@htagring layers (e.g.,
r kpi ctronlc
U

n e m.croel
copper %af(l%ﬁlm glgnggtelrlr,parlurrémﬁ g née?“t%a a%mgl?ﬁslu }gnalm P‘Péi Uiy,
1r1d1umglsﬁﬁ‘,r, golld, latioys thertaf] ﬁﬁl migturds Wrﬂjf)el"lﬂettdfrnﬁ iy badigil disk”

refe1§ %g h?g?ect ’t%lljiﬁ%o’{l]aé& Idlrgg,l ggh‘% %glfn gl&l&& dlSkt f F %ﬁqlw}:ﬁ; information

in elq2tranhghetie formt MedthérMor Fibid disWsypichllythaveh seifdcé @hiat c@fﬁbl‘ﬂses
al | oys thereof, and m xtures thereofz The ter

mck@*ﬁﬁ%@lﬂv% uf the Seriage i cqmpriss anyiashes syitahleqmaerial 8\1@1}@16 metal

ox1dé‘ﬁl§ﬂat91'g9fi‘yer§ ih@lghk, HrkampPlE, 2TRNRE, léllféb SHadiD ceriL LRI
|n ormatlonlneectromagnetlc Orm I\/Ermry or rlgd

germgnia Kaaangsin. ¢agd pcynlwaa,t@natl@rppf deaddifien, theowiqykpisesscan comprise,
consist (ﬁ&%{lalw heLMSof QH} JitBe fidfal o@ﬁ’@ &9&3915 Rl Mposites

ot her s I'e material. Suita msta oXI
incluile Sorl exeinplg, metylem@ldph@wd@talﬁm mlte&famrtﬁneun pilridvi o, tungsten

B L R By i S oSG
tungxtarsﬂmimdsmannmomhmdt) eiskadphosphdrys, ahumm—bcmomhcaew of
borogﬁ%ﬁoéfés%ga osphos1 1cate glagm(ﬁgé)t %oroghos})t?o%}h%ate g‘ass (BPSG),

silicon/germanium alloys, and silicon/germanium/ carbon alloys. The workpiece also can
10




include, for exanple, netal nitrides (e.g., tantal um

nitride, titaniumnitride, and tungsten nitride),
worb@lioear bi des (e.g., silicon carbide and t ungerais2005/008527

carbide), netal suicides (e.g., tungsten suicide and

titani um suicide), nickel-phosphorus,

al um no-borosilicate, borosilicate gl ass,

compmsm@igﬂ dsée%ﬁ&l@ it @&%nilé?%@)ny smmﬂ@ M@d}ﬂﬁétbt 16eR¢ Brafkidlss

é% G)., silicon/germanjum al
Suitabjlg se&waww&ﬁﬁwt%l? %wd%mpa%ystaﬁﬁee silisPRgrobecEy silléns
silichi® @ﬁl@f'ﬁ%lhs%@hcoﬁ mﬁoﬁlonﬁﬁﬁ%ér' Aldl gé11Rn ar®inide® 'F’%f@ﬂabl?f th&ny
sui tabl e sem conductor base material. Suitable
worlgigep é@‘ﬁmﬁ% o metsh lngerymoes prefeesblyrdneialdayes ﬁ%%cﬂ‘iﬂsﬁf%n therggoup
COHS%Sh}'l% Spﬂypg&%}{gﬁéﬁs fatabind ﬁ)lﬁl'nlnhCﬁﬁ}nlnﬁfﬁoérw&%nﬁklbh&tﬁ&eof
si|Tcon-on21 n3ul ator, gal 117 um ar sen
EverPmefegrefbriayly. thiaeeted iayptl wowriseseppreses a netal | ayer,
re I
10038P} & TRE BRI i BodBhAir HENFRNAE W Eal d T LR BLOHD
polishingmad efribe mmwrmpmaty qs»mprlsdsarlfqufd caffiee (. gmwaer) and

b T L e e R L R R
alunfifd) silli€a, tismdh, \Mrtahzﬁd@ﬁxapgﬂrmsﬂﬂa nmgpeeﬁh afd d:dilﬁ)ma‘nMﬁmthlemnt)

RSTICITRC IR - E IR R AT AR

benzt@fr%hd@lep ; einsfshdintOagehts ahg. apd YR Bylic@cid -and pd)lymllﬁﬂesuﬁbrgb 8&d),
Itanta, cerita, zirconia, gernan|a, esl a, an
complsxing ARSI frg-» P1BPeAF) andmyaqa&wghc( aémga r%loﬁ@}mn&ga&fls and

sulfdHid éb’fds I—ﬂﬂi; llﬁl‘hf%@ﬁl%ﬂi i, %ﬁlfurﬁ:%fdoﬁlhdgﬁhorlc acid, sodium
i nhi bi tors enzotrlazole m form ng agents
hydrpwidg, potagamy drymde, g REEREIH %ﬁa éwé%un& e (@s+ d)
phos%ﬂ%fg lb\?ffér %c&%@ Eﬁfaf%rlg %gg smlﬁef(ﬂ)@%ﬁ ers),Muirfact@fi(e.g., nonionic

car boxy onic acids, and sul fonic
surfwn@,)sgltqihbraqﬁ, ust c@nrgnr(aQO@ therpgid Tbe Bﬁlmﬂp@ ofibE gomponents of the

poh§°h fc%{nlpgm?(gﬂ (gﬁp IPCB31§ BQ’? ([)111 ﬁle%%f ﬁﬁ%&gé‘t&]%@g@?&hg&

oxXI and r oxl
[003b]Jf f @asm@lﬁgMMP(a@pagatps ﬁh@sxmmatpesdmﬁfnesz& poélslsngt:@point

and uffer fact n
delimsgriv Spraoridh € oI PR AR e frert
mon'itb@ﬂigetﬂé pol'Ehﬁlg%ﬁice&tbyQiﬂalQﬁmg lighto® nmmmaﬁomlfeﬂédmi from a
pol i_shi conposi ti on depen t o
surti ok B LR T IO el oy SoesrieBals wE sy begh P Eigmete. i

U.S %&%{ §t19!§3§3uutsh PhteRHIOTI3, @QSU@nPatanslaog spplw smaﬁ@t 5,643,046,

d
. sfar%ae‘r’lg'@ P T LA U S S

dan%wgmv 00 Phtehls, 40292 Z4nad 1. b i dnt 9664 Desirably, the
ation reflected froma surface of the workpi ece

mSpem@n lonmanitaringtof thearogress g€ e pelihégreaess Wik cespase®,a f or

L 196. - S.. -
wor1e i pbiitt hapfelufHesehin BBt fishipFBAERYins, .. the
detefmiG4Bin®E6hetUiSernbaste Hte (B]ifHE& MBS ss witlSrespest toret particular

.730, 642, U.S. Patent 5,838,447, U.S. Patent
workpieess" 633 U.S. Patent 5,893 796, U.S. Patent

[00:@] 94 918 Zdovdnglexdniples Partlen illuSy A6 the Gd/Bntiddasit, redllobyrse, Shmaild not
i ns ti.on or ni.torjng of the progress of the
beCB%WQ§¥¢H@aﬁxgggg@ﬂ“Ffﬁ aﬁgpect to a
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wor kpi ece bei ng polished enabl es the determ nation of

the polishing end-point, i.e., the determ nation of
woheos/ et er mi nat e the polishing process w th PEsuSed05/008527

to a particular workpiece. [0038] The foll ow ng

exanples further illustrate the invention but, of

course, should not be construed as in any way |imting

its scope. EXAMPLES 1-4 [0039] These exanpl es

denonstrate the upta onent into a polyneric

foam specifically CQSQ%Qnggggplnto a pol yol efin foam

[0039# nd efhééaé)tdﬁttﬂes&ﬁﬁldhétﬂa&ﬁﬁe uﬂwkeeﬁa Ro@porteheiatm eep’cﬁtymdzrﬁﬁoarﬁ,
oam sanpl e wa ced. i di um cont

speci G AR DA BRSO b RPBATS A RIS TH B fn 625 ofhese

exambls, 3 MBAA YuApIc haTBREed il A %e@ﬁ&rﬁédnﬁanﬁﬁ @@&n@(ﬁnehhﬁﬂ&hen
exanples are set faorth in Table %able [0040] The

subjegfed ecwrewegqfto SdriBd vRGUUR, cha@'a‘ﬁp iThe digifs ofgaqlmf thhese
forth in Table 1 and indicates the
examggggrﬁfs@ﬂ?hﬁ&gibz@%f the carbon black into the pores of
the foam The results of these exanples denonstrate
Tabl Pat signi ficant amount of a conponent, such as carbon
‘bl'ack, can be distributed in the pores of a pol yner |

Exarfpdam CGloAlVBpk. A divprdgoationnechafiomabngmolni sh| ndapwte
conpri sing a pol ynmeMahatat er | al aNgdamconpopénivt. Gain
selected fromajliquid, a solid, or a mxture thereof

1whe

com
pol i

el Olotddecepol!
ponent i s di

y e Cositifmtier i
Sposegtuwint hi n
shi ng pad of

C12880 o 1hrWh

2l 5% agbqolsleck ian

the popyesl 2.
erei n the conpo

d t A® %
The
nent i s

708 JHRITE

DT 0 BN afRh Bfick OF

Cat adio,

701 ST
Wit

0SERsdiLdeN! N

nin 1000 mm or Isgse, pflrth(n sqﬁf@g@,l@{e t he polishing

EheY;

eI or a
claim 3,
er noset
ng of

Co. @A@a&on%@ﬁ e

opliasttigael ym
i shing pad of

ymer or the th
group consisti
III

zpad
pol y
t her
whet

pol

naol

3 OpLHEelPO! |
neric materi

noset pol ym
ein the thej
mer is sel e

S%c{hﬂm%%fPT
ab 4¢S 13, LIAET |
T 51Eeof ﬁnp0|
‘m) I?g;égé&- pol

rom i he

L fqui

i
“pol )
pol
nyl ¢

Fa¥
ugu

@86'3 S oha

' 116 %

e’éc‘fgqat(

acr yl am des,
ons, fl uoroca

pol yam des, pol

r Q%"/ 'bi‘a‘&é”
25, o : B i c acl ds,
0 El hy1%8hes 58? opyl ewes
AT b&@ ple ters, poI yet hers,
' etr af | uor oet hyl enes,

e(
ugmére
i eRRe
Ilf)()| et her et her ket Jn?ﬂwélnetd}}% ners—thereof ad

m xtures thereof. 5. The poi i shing pad of claim 4,

e d ?h@ pdB&nt W%ﬁﬁ@a@ﬁeﬂ‘?f d. Csa&%iey’w galn) ?&Qa&m@h{ﬂlﬁ@%et forth

4
[00 i s selected fromt group consi sting of
in Tqbtﬂl ymdenqhgaj@ssthgmerp; of yqutl@qu ﬁ@ carbon black into the pores of the foam.

The results of these examples demonstrate that significant amount of a component, such as

carbon black, can be distributed in the pores of a polymeric foam.
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6. The polishing pad of claim1, wherein the conponent
is aliquid. 7. The polishing pad of claim6, wherein
woheosltiogerd is a sol ution conprising a sol vent PanaiS2005/008527
solute. 8. The polishing pad of claim7, wherein the
solution conprises at |east two solution phases. 9.
The polishing pad of claim8, wherein the solution
conprises at |east two SUlAIMSOn phases at 400C or
| ess. 10. The polishing pad of claim7, wherein the
solution conprises one solution phase. 11. The
pol.i shiAghgmidalahechhrd¢abpdiBhingped einprishig asgilythdrizimaterial and a
conprises . ane sol ufion.phase.at 40C ar less, 12 The
compaERRPEA FaR ofan &nRic o TP fepeek isais Mg hopaness
matetiigletras\rhtpmey _&ﬂidStihE b@n%ﬁﬂent ii&ispoﬁt?vgfﬂﬁlh Itlfelmdi*@ pad of claim
ein the thernmpreversihle gel conprises .
pof-yet hifedilshipgpadaf gt 1. poer R EesErPeRinh s qipgsegiwithin 70%
or m6ledif MelporaSdaidRvitie]1 0 85 of fhe BugRbeiod th_]egyoligﬂ?l?g pad.
pol i shing pad of claim 14, wherein the solid consists

estent i Hieineligingpadiaf elabs 1akereiy the nokimpsistmairighistaer  of

thernko ie[oolbfﬁl%lsoraliﬁcrmw& eg,h{eﬁh! ng pad of claim 14,
erein the solid is go ductive. 17. The polishing pad

of 4.c| aiThepplishipgpagi of claive 3 sgherein thertbdrgoplagegwhtnicaior fheof

Cas] . . e : 7.
then iAo RO dchiditom h ol SpRRkng B ARG (Eb RS
polygieylelcoleds, foolymnyhectgtes pplycabmiass.ipolyacfyliaheidd, palyasylhngies,
L M M g
polyibfdes] pdytprhilwhictylqmag pofycthéraihmkitonssd) espeiymedrhdereof, and

.t%%IhshiFg pad has a density of 2 g/cnB or |ess. 20.
MIXHFE Y56 shi ng pad of claim 1, wherein the polishing
pasl hasTha potbidny pddwTelagh 4,Abér€ih tHe@B&moglhsticIgo8/mer or the

pol i shing .pad of claim1, wherein }Sﬁ polishiqg pad

therrposst RPIYIBYTdS B TiPbihe gtoup GPrsiTiBaB! RYY GFiEAtce At pIyoleftns.
Pog.i ShiTye RachiRs pAll ACE 1, WL R coh@oRhelsadRuROr €
diameter is from0.1 mmto 5000 mm

7. The polishing pad of claim 6, wherein the liquid is a solution comprising a

solvent and a solute.

8. The polishing pad of claim 7, wherein the solution comprises at least two
solution phases.

9. The polishing pad of claim 8, wherein the solution comprises at least two
solution phases at 40°C or less.

10.  The polishing pad of claim 7, wherein the solution comprises one solution
phase.

11.  The polishing pad of claim 10, wherein the solution comprises one solution
phase at 40°C or less.

12.  The polishing pad of claim 7, wherein the solution is a thermoreversible gel.
13.  The polishing pad of claim 12, wherein the thermoreversible gel comprises
polyethylene and xylene.

14.  The polishing pad of claim 1, wherein the component is a solid.
13



23. The polishing pad of claim1, wherein the
pol i shing pad further conprises a polishing surface
woanprioeiong grooves. 24. The polishing pad of eC&ius2@MdS5/008527
wherein the polishing pad further conprises an
optically transm ssive region. 25. The polishing pad
of claim 24, wherein the optically transm ssive region
hass.a | Tightolishiagpat f'slagn 1dfwletreih drsolid OMsiats essentiadly of
arﬁ%rﬁavwave;ﬁgn tcpas kgea,t epngrrl%@ 190 nmto 3500 nm 26.
p ® pérfgl% Er banaeo ”almi wherei n the polishing
p anI6 f ur Theegolisidngpddse slaa 1 dsvheeeipietsblid BsondigtiveThe

att o B REPe wll oy Yo R SR b Bl MPE B Rir sy

abragoa@rﬁawg of alumna, silica, titania, ceria,

zi reoni g, rnanl co-fo ucts

{ haf-oof Th B Rl gﬂiﬂﬂ?ﬁ%fhe a%aswer %m&m Faprisg metal
oxidP8dedd SRk glc@upvaaﬁﬁging of RRmRRY, Sifick Gl &Ria/A0Rik, Mor e

open-cel l ed pores, 29. The ollshlng Ead of claim i,

germghiss BRENSsecpioFBed RIBMHsES téfes%ofm%cemb ignsdhgedd- cel | ed
po F €S. 3Phe U‘l@hl RO bddSdFicin Rafh@Ein GhedioTisHing YRETS b Redsh§ of 2

I shi ng pa has a first surface,” an opposi ng second
g/lemsor fesge, and a thickness between the first and second

S u% aCeppe q@lﬁlﬁﬁgﬂada&f ciaﬁﬂslt whQEh 1 othgﬁn P&ﬁﬁs @rvgld yolume

| ocated w rst reglon of t I ng pad
of7i%fon teed by the first surface and 10% or | ess of the

cotonente b pREs e 1R o L P ot ety of

IOpUﬁls/uméoﬂérezttae pores within the first reg| on. 31. The

olL| shi d . t

P e por B Bieniie pfd Jut RS Thirer BRI iiom 01
umﬂ@qloo@mnng pad defined by the second surface and 10% or

hE ok el b Br BRSSP R B PRl

pohgh@dgdsuyfg&%pggmgg@)op&r es wthin the second region. 32.
pol i shin of claim 30, wherein the first

r egfon "ﬁlassptﬂlslyl@g pafeofetaimd, wheeinthg rdighingpad firpther comprises an

Sy %alg f claim 31, wherein the second region
Optl%%g/ a vo ) %? 10 cnB or less. 34. The net hod of

poR.shi hie Ia)lsmbg padaafelaio 2R Whsireig the optically transmissive region has

a light transmission of at least 10% at one or more wavelengths between from 190 nm to
3500 nm.
26.  The polishing pad of claim 1, wherein the polishing pad further comprises

abrasive particles.

27.  The polishing pad of claim 26, wherein the abrasive particles comprise metal
oxide selected from the group consisting of alumina, silica, titania, ceria, zirconia,
germania, magnesia, co-formed products thereof, and combinations thereof.

28.  The polishing pad of claim 1, wherein the pores comprise 70% or more
open-celled pores.

29.  The polishing pad of claim 1, wherein the pores comprises 70% or more

closed-celled pores.
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(i) providing a workpiece to be polished, (ii)

contacting the workpiece with a chem cal - nechani cal
weoabissloo4eg syst em conpri sing the polishing padprof/usk@snovss27

1, and (iii) abrading at |least a portion of the

surface of the workpiece with the polishing systemto

polish the workpiece. 35. The nethod of claim 34,

whao.ei nThdlisitihg pdu qulapmd Whereihelre pbintpng saskhaa b st iswgace,

an OE%%%%%%%S E?erfa[ecg,lt a@s a thlc fnegsrb tvgeeg ltllpe rg&%d%ééoﬂg’ 518“ aces wherein
at lepAkbh€ bhie poved z&E -ldmﬂedl b/hthm[mmﬂ reglels of tha doltshmglpadidcfmﬁré by

L N R A

comb&ynfis AikPoded Mathsi 709gordhordlofithieVaid Wiluniecdt thd pdréswishin the first
cerlia, zi r coni a, dger mani a, rTagneSI a, CO- f or ned

regigfr-oduct s t hereof, and conbi nations thereof. 37. The

meghod he 6d lﬁhlﬂ% gé’d of W 80 whdR€in AEleid orhidisftthepores are located
conprises detec gﬁln S|tuapollsh|nr§{}d pol nt
p

within preschishiegion opfhe gabshing pad dadaed by the e < agg) 1% s
of tRAERIPES 1Bl rs%ugl% %acpz{rfa%ﬁ&r&g 1R cBRbNIERI ik ispBHe Within 70% or
conpri sing gas pores, (ii) subjecting the

morpof fheepidooletteentitlzel pores veithir e seroad ghizioner ent i al (iii)
cont act Jfl”ﬂ%)(?ﬁhllngﬁ‘s doﬁneﬁm%lér WRGEIn e £BE L0 ¥AES \!’d{"ume of 10

3nraterl a ium conprising a conponent sel ected
cm”fot G33.2 Ilqwd a solid, or a mxture thereof, (iv)

Sle:’%gﬁ.atn gh%{)o }sglglg p%‘%f%‘? rﬁlsbvf]%elﬁ'lm‘?e 5%8598%‘%5:& 1t1 sga volume of 10

( i'oh 0 he pores
cmp)@ﬂ@éﬁrerlc rrate_rl_al and (v) form ng t he polyneric

ri rlsn..o oe ed pores into a
chégw calh t%cﬁIS%nggﬂ? ateﬁ%‘BP“ > The nethod of
cl ;':uhmt ﬁ@ \M; eﬂd tarva)rmboertebeponmecen al is contacted

erremmaters bj. ecti, or oys .paql rLic
mat eri alidt o %P“fﬂc%%@FéVO F’F‘T"EP"’é %gmeg]Omec%ﬂ‘é‘gﬂé%ﬁ%é"
claim 38, whgiRhfedndpeisg bePlisingBidesticRlm il sangont act ed
wWith the nmedi'um prior to subjecting. the

pol yrer (&) ratterding atlepsia prréaseliiee A fabsplaht Takpicge yith the
The met hod OI) hi@g 5B to"mrsl?ih@ wWoRgikeessure

differential i s a pressure bel ow atnospheric pressure.
42 35The Tire tiethdd of clemaan@srelrva@lishlneméd Bridesqpmyprises

abradswefp%rrt% Wi8led S H{eeg‘?étif)rc%nﬁgﬁlﬁ%f A HARSPREAIS, PEIFRSYakicles,

composite particles, water-soluble particles, and combinations thereof.

36.  The method of claim 35, wherein the abrasive particles comprise metal oxide

selected from the group consisting of alumina, silica, titania, ceria, zirconia, germania,

magnesia, co-formed products thereof, and combinations thereof.

37.  The method of claim 34, wherein the method further comprises detecting in

situ a polishing endpoint.

38. A method for producing a chemical-mechanical polishing pad comprising:
@) providing a polymeric material comprising gas-filled pores,

(ii)  subjecting the polymeric material to a pressure differential,
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43. The nethod of claim 38, wherein the nmedi um

conprising the conponent is disposed within the pores
woyodsheoqressure differential. 44. The nmet hod e€TaISA081008527

38, wherein the polyneric material conprising

conmponent-filled pores is conpressed to forma

pol yneric sheet. 45. The nethod of claim 38, wherein

t he conginerbnteing at leagtiode subface diitke payen: mﬁtelidlla\?i/ith 38,

wherein the |i idis.a solution,c t
e o Dol ut anedib CoppisfheriYottionRehe PR B BBl Yo o
\cl:\zrrponenthi snidtugtheidof, 48. The met hod of cl ai m 47,

erein_ the solid con .Sts essent of npar S
R s R IR s R g P g R
met hod of cIaqjomcﬂﬂoftwm@dmﬁetpalya@rmehauteslat;aﬂ«uuct i ve.

50. The nethod of clajm47, wh th lid '
essent|@D|yf@@“@%ﬁﬁ§Pb€W68PFF%$Eehﬂﬁﬁmgfagphﬁ?ﬁg@g i

cl ai m 50, WhgkaiRehitel-Abihasicyl oRdidg gaies conpr i se
nmetal oxide selected fromthe group conS|st|n

al 8% naThesnethechof claimag wheregia thespolymericopaterial &épﬁf&ﬁﬁe%wﬁh
the 1?%(%1?1@ %PQ" sugjgctfn%rtﬁgaﬂ)rws%w&c e8Pk 2 REGue ARk Ons

40.  The method of claim 38, wherein the polymeric material is contacted with
the medium prior to subjecting the porous polymeric material to a pressure differential.

41.  The method of claim 38, wherein the pressure differential is a pressure below
atmospheric pressure.

42.  The method of claim 38, wherein the pressure differential is a pressure above
atmospheric pressure.

43.  The method of claim 38, wherein the medium comprising the component is
disposed within the pores by the pressure differential.

44.  The method of claim 38, wherein the polymeric material comprising
component-filled pores is compressed to form a polymeric sheet.

45.  The method of claim 38, wherein the component is a liquid.

46.  The method of claim 38, wherein the liquid is a solution comprising a
solvent and a solute.

47.  The method of claim 38, wherein the component is a solid.

48.  The method of claim 47, wherein the solid consists essentially of particles
having a largest diameter of 1 pm or less.

49.  The method of claim 47, wherein the solid is conductive.

50.  The method of claim 47, wherein the solid consists essentially of abrasive
particles.

51.  The method of claim 50, wherein the abrasive particles comprise metal oxide
selected from the group consisting of alumina, silica, titania, ceria, zirconia, germania,

magnesia, co-formed products thereof, and combinations thereof.
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