; } ~e3e, , TL864T". K CONDUCTI VE POLI SHI NG ARTI CLE FOR ELECTROCHEM CAL
MECHANI CAL POLI SHI NG CROSS- REFERENCE TO RELATED APPLI CATI ONS [0001] This

applica ed to United States Patent Appl i cation Serial Nunber

10I 033, Mm“"mmmmﬁ "m Dece%@% S&qigﬂfg\ (%rgtjct i ve Polishing
ticle ectro i ncor porated

here| n by r'éP8¥ence t@wﬁ?”:é NG ai ned aspects

and description herein. BACKGROUND OF THE | NVENTION Field of the Invention
*159159* 10002 The pr esent invention relates to an article of manufacture

and appar to | r Background of the
Rel at 28 Al éj é £ ; "ﬁgﬁﬁﬁ!ﬂéb &#E‘j‘ {r@ﬁ-ﬁzatlog I s one of the key

vor ™

t echnol ogiigygqf Or T"h"te c“rf‘dﬂkaﬁt%‘% afd| B0 o LUﬁlféH IRERR PHAbR A@Pﬁﬁ}tﬁd ®erial

(ULSI). The rrultl | evel” "I nt erconnects t l'1e at the heart
t echnol ogWNumeloeri 16/0333A32,i fled iam Dﬁcemhefr&'brﬁféﬁ:‘t éndiiedy éSonductive Poli$hi|gg1

rolabl & AellB o ElsEtorhaBie MebRid P dishiis’owhl B R JAGSHREIED eI bE he
success OfefdkSHcer sl the dientamdtt inbussisht Mith tHe tRfheaSRpRctCHhd d&@ﬁpwn and

qual ity on individual substrates and die. [0004] In the fabrication
i nt egr at etesgincui ts and ot her el ectronic devices, nultiple | ayers of

conducting, sem conductl ng, and dielectric materials ar m@@ a Mon or

-
=¥

sem condué al s may be deposit r of

deposi ti o$|é|gmwmen%wmn dep05| tion techni ques in nodet#1pr ocessi ng
i ncl ude physical vapor deposition (PVD), also known as sputtering, chem cal

vapor depd@ogl on Thevmesep inyention halatesi ta Renartigle efapanutanierei andAPPEEIVD)
and el ectr, [ 0005] As layers of materials are
sequentlalf(l?y&ggg%gﬁbeagé@%&?%% ," the uppernost surface of the substrate

may become non-planar across its surface and require planarization.

Pl anari zi iIBackgrouhdosf ther Rélatéd frt ng" a surface, is a process 1 where
material is renoy fromthe surfac? of the substrate to forma generally
even, pl arﬁ%“lsurfségequﬂt%rrﬁfq@%t‘mﬂﬂ ¢vel aetalization iARe ohdhe kar deruwiegies ace

t opogr aphye,angh Sl agendehien! ot uﬁ%hafg%t Sa4g lngé#gggt?)rﬁs(UL@W ofif ahBftilevel

materials, cryst trce tamnated‘%a ers or
mat eri al slntBrcmmectﬂtthah lies aalts\e tiseftubf ithisf dma:hnmjpgjyeabqumes piananzaﬂnmt oét e

by renoving excess osi ted sed to fil at. ures
oY ovi de. alERINEGH jEata e ERR Lo I RS 670 BPeTiwEs: INTENG RORAATS. ias,

processi NGnes and other features. Rellable formation of these interconnect features is very

renoved frpma Thin |l ayers of c

important to the success of ULSI and to the continued effort to increase circuit
density and quality on individual substrates and die.

[0004] In the fabrication of integrated circuits and other electronic devices,
multiple layers of conducting, semiconducting, and dielectric materials are
deposited on or removed from a surface of a substrate. Thin layers of conducting,
semiconducting, and dielectric materials may be deposited by a number of
deposition techniques. Common deposition techniques in modern processing
include physical vapor deposition (PVD), also known as sputtering, chemical vapor
deposition (CVD), plasma-enhanced chemical vapor deposition (PECVD), and
electro-chemical plating (ECP).

[oo0s] As layers of materials are sequentially deposited and removed, the

uppermost surface of the substrate may become non-planar across its surface and

require planarization. Planarizing a surface, or "polishing”" a surface, is a process
1



[ 0006] Chem cal nechanical planarization, or chem cal mechanical polishing
(CWP), is a common technique used to planarize substrates. CWP utilizes a
chem cal conposition, typically a slurry or other fluid nmedium for

sel ective \/UﬁéFBVﬁlgtc%r]‘alq?trEHo%dfﬁW tﬂébéﬂirﬁ&teeﬁr] thd sGBOYSAL {oo I gvgenerall)é
techni ques, a substrate carrrer or polishing head s nounted on a“carrier
assenbly awénposahaorsedface. coPlaaatizatidnh i ysBfuls v nenaihg rureddsieédappedses us.
The carrier assenbly provides a controll able pressure to the substrate

ur gi ng t hdoRe@aPh¥ianthguitacs detretsAUConaH §Oyatl SUrfAeeS REGIeMATAIRd Paledglsy e
to the su e n na W\Ng rc a@@’%%ﬁ at.us f S
pol i shi ngttﬁgtrgtbﬁl{%gea rr%@ﬁ?@%t %'%\E/éeh\e{gr? "t ﬁ@asu%nz;%@ﬁ]o he ’su storvatnzétaeggfst he
pol i shi ng Riadandition idi sipensefd im foehing Heswreo opas substrate byefdracting exaess|
activity and/ or nmechanical activi t¥| and consequenti al renoval of materjal
from the slapegiied dnateiial diassh il theotsargresnandrde aprioxidei Abrevan syrfpce for
Lt 2o I SBLGERALods el LB BEGTIOgoPPer due to [1s, desirabl e
el ectrical properti és. wever,  copper "has’ i 9 own speci al fabrication
probl ens. For exanple, copper is difficult to pattern and etch and new
processes [aovd] t ehemicak, mecitdnical pmasizaticn,oor derEmidahmsechvaniqal o pelishisg
are being t,o form copper ,substrat eatures. | anasce rocesses, a
feat ure L{CHER) 8@ PMTRTLISRIIGUE vapd: foxPIalingze, Basiales | y CNT | Biizas 14
copper. DiglegGt4 il | I [ fiid RREHIRNSH sdie@i han
about 3, ﬁeﬁg%iln%orﬁg% ﬂi'ﬁ'?ﬂ%%ﬁuﬁéﬁﬁ‘r@gﬂ?{ f!:lfcf)(?oper ﬂggh;ossrcseérlleeést{veBﬂgﬁﬁgﬂ

| ayer mat efindteriat frotepuassttades.c iméenvemtiopabGMmtechoidquesea substrate €arsienoes

Coppor matEaIS: a6t auted oBp Gamich Frocmy 400 payiethin praGel W a
sur roundi ngbishifgdpa EMP GppRRatus ] | Tholcalie S8@hbigprovias |/ chrgdlldote |

excess copper material, or overburden, on the 2 substrate surface that
must be r greseutetto thesubstrateppaingitheisedstrate againstrihepelighisgeuad. i therpadiis al

chal | enge Tt 1€l 1 nfedtbsPEt blinm s REEIIE 1528 IPR.CMRPRbaites
i nterface difictepolishieg op eI rRoveRiatibdtwesn thesurtadd bFthel sutrate and the
general ly nonpl anar and residual copper material is retained in

i rregul ar iRQligBingopad vile disperingiaaRralishing compasitignta géfect chemie ARtVitY e
mat eri al ' or ;

curface st Dreheics] sERETIT BotiRrialrorRaR Yt Rl fort sl e
mat eri al hofiting substeateed as resi dues on the substrate surface. Additionally,
t he substrate surface may have different surface topography, depending on

the densit size of features formed.therein. per terial is renpved
at di 11 or 0% oDt Mot b GRg e Tl dnPostieR 20l an Bl dion 8 soopRe
substrat e gud taGR) deBirgblenBleefical ipspénties! HBWEler 0tosHRP Bls N &virRlspeerRim
the substrate surface and final planarity of the substrate surface

di fficult fabrieationenroblgreldiorarempeueernertis diffifuly & pritedt andetele sndatew
conper malghlaldr A IR AHR CALE oS Y AGE S 400 M HRPAI AN BosUB! bl ©
surface. wever, overpolisShihg of Sone naterials can res n e

f or mat i on &fing apedtafirntedppefstbsiatesfieatures. concavi ties or depressions in
features, referred to as dishing, or excessive renoval of dielectric

material, referred to as erosion. The {opographical, defects fromdi.shin
Thder osi AMPTEEn T8daASqeRIORRsRST. ol BRIVER 1675 iRkt aptenial an

mat eri al s, i it bk } eg ; duce
a subst ratsg% Eﬁg#’g’ﬁ'f ﬁg(%/(? ‘r?gtha @eg.”?ﬁ?rl]éﬁggirﬁg% g%pgltf\gﬁ\wﬁ%ﬁa%ﬁzgﬁ ??&5%%11]
Anot her prigh| less wham abloet Solars heing v$ed oppe mManufactere off copserf damastanasse
of low dielectric constan l ow k) dielectric materials to formc r
s ceneBaTEL IRveE THald RS e dedbsted sartoriraaut e sibges & dhé dhBfres

car bon do i i ; s ; i :

ool Fahi g ormed i %N IRKARE 1oy BR prigPLONEEEIOH BF babFer tiafidh ONEPr Hakrial

det ri ment d$ tyemtiepositenibger tiecbarokr Byeyaadithe sandugding fimldt Hioweveaf, fespiper

device forpmtion.. For exanple, relative rotational npvenent Qhetween the
subst rat o Ml OrecispRlre BURL reduitsh eSS Bodf PasPRel & Qvgmiuriety b ite o
surface and deformthe low k material to formtopographical defects, which
can detrimentally affect subsequent polishing. (002] One solution for

pol i shing copper in low dielectric materials is by polishing copper by

el ectrochem cal nechani cal polishing (ECRP) techniques. ECW 3



t echni ques renove conductive material froma substrate surface by

el ectrochem cal dissolution while concurrently polishing the substrate with
reduced mechani cal abrasion conpared to conventional CMP processes. The

el ect rocheni di t| I S.+PRL T HB?% b Vi [ bgt n,

cat hode a%gbgﬁétgt %Qﬁgkgt}bggm&&sﬁo%e@ove goﬁoda‘gﬁvéeq%’g g?i@ég fera a"‘Flthe
substr at e diglettaieenaterial and prepae dhe gubstenibrsurisce fof Hdsbquient preessipgdi ment
of an ECVMP system the bias is applied by a ring of conductive contacts in
el ectrical communicatjion with the substrate surface in a substrate support
devi ce, siR9%hs £nachalende hat s dresriad IMRRYSRING GappeE Jnaterials isnhakdke
been obser LAk tinRO0s AN istribut dan,. of. ren h )
substrate lﬁs(tgﬁe g@eﬁ%?h hthgeé;buwdgft'?%%ngfne? H}iaﬁ (t)!rf#]%d?%fsngf 3%¥é(;rn|% %’ﬁ%ﬁ% glgp

abr asi on iptarerdrat residigl coppeachategal iseresaihed iatieegulbiities tarmezhby thelnon-

pol i shing pad and providing relative poti on petween the substrate and

pol i shi ng PRNEr 'N@\K%@Srf ek dhe cenavctys matar wg apddhe befrisr matarialepea-ehten yt e
flowto t t et , i shi Ry
be. composea™r ot nan AP SRl shffaCe AAHHCIeAR fetek, bblIF oPRricH) cBl BT
of bi as t extbss sohdtictites nmtefiaicleeiagdreta@ined tas residues)ionf thensobstrate i safaze.

di ssol utian, of terial fromthe substrate rshlérface %é0014) As a result

there is adddionaly, the subshotyy 3G MgYanave| diffeent nedrfasevigpography,
conductiv i t ; r i H : S
hopeots oPePRRamEton Mo ey 4o B e I e eoRhe el 2
appar at us rémovel eatadifferery remaevpbratas alosgbtber differerdi suyfaxleetipogedyhy ofilthe

deposition techni ques, el ectrochem c i ssol ution techniques, .polishin
Febhnt quesUbSalRoRUTaHe WNTbAGA TR 5PV Jomval fofiephrsngineridl ko ¢ ng
article f%ﬁbﬁ@b!éﬂﬁ%@aﬁ&ﬁﬁélrpﬁé@aﬁt?@f WL SulBstRAE Sur¥E REFfiuls 1y h@sevadapt ed
to polish the substrate and at | east one conductive el enent enbedded at

| east partially in the body. The conductive el ement may include fibers
coated wi {09181 cofngtsahdioratereanovey alloRfitbei desifed | eappesr meirisl niiemotize

t her eof { . SPO L | terial. n | . nt
. § el udaPSlpE duntld |SROGHI bl iy 808 IR Eitftb; HbEVER AUbbIKRifG B
mat eri al eohaddagdteriald east rgmiltt irmlthg formiakien botdYopegraphieasidefects, fsubkr as
coated with the conductive materjal, conductive fil|lers, or conbinations
ther eof , &£RBCAVIHEHQEAEPEsRSiANFiR feptures, eiersed i aBicishing, or exressiygrempval
conbi nat i ; : : i : t I § a6

That oxt ehai9aE thateliaf ERATUIL) Ao I MEndTohdepSh Sl abib o it it
conpri se andadrbsionn@rofurtiner é&ddoiopsgn-onidoron rempealsifraatditionah matetials wewamas

fabric of materials r.conbinatians thereof. A plurali 0 erforations
and . pi uPArey RS el Tyt MR elEEeT AnowtoBhs Bisuhdrale Ffasy Bhving
faci |itate jebotha desiraié pblishngeaalignd across the polishing article. In
anot her aspect) a polishing article i's provided for processing a substrate

surface, such as a conductive | ayer deposited on the substrate surface. The
pol i shi ng (@M1 c| &noterurreblerh¥di therprlisbinggofgonnes surfaces efipes frgm the use

conductiveefi]l £ i i teri.al, :
conbi nat | ShiW fiBoyic dffstarfiaRe ) Meichilc SRABHEN! Kitoff ey defifasgenes i,
perforati ¢t subdtratelswrfacer yoof kgdieteotsc meatehials{ @uechdas rcarben ipesihsitigon
article to facilitate flow of material through %2@ around the poli sBi ng
article. OXdgSoMay defoppar fragigrejgndelironyentional nodshing P(S@S%ff@%g’s%da AutH
appar at us r | I i i i : | !

di sposed ipfrslgt ﬁgnﬁggﬁ?\!m?ﬁg' pol i sﬁ?ﬁgdéatﬁﬁe?gé@g?ﬁ?cﬁgﬁaﬂéﬁaﬁ @%gg?@r?ﬁ a%'?(ﬁr e
di sposed dletrirheniadly naffdxit edaVicek foraratimine c oo daxathipieo sdativen rotatiobalsimovbatenten

t he perneabl e di an he bottom of the basin, .and a pglishing head
ndapted T QenEeeh theraihsts A Scpelshint PaRetd Elae0atatedinlcite igto the
aspect, tRepRRAicS Bhﬁgcé‘rér{oc eforfXh®9oWSR tnaferia) G6MBHAL !o‘b%g%@iﬂiéé]' dé¥ects,
article in a nethod tTor processing a substrate i1 ncluding providing an

appar at us wduch aanidetriraentally laffeot sybstiqsieot polishingonduct i ve polishing article
in the enclosure, supplying an electrically conductive solution to the

encl osure at flowra up_ to about 20 gall.ons.per, mnute. (GPM, . .

bosi 41 oni ib1ehe. Sk EPlfia’ Tor BoBRNG rEPReTn BN IRRELE RRIdtASI b peishing he
el ect ri caldoppepnsiycéle¥PositnichPMe6idrieat bBisHing UH@WIP) ofechfyueebst EaMP
with the conducti've polishing article in the electrically conductive
solution, applying a bias between an el e@trode and the conductive polishing
article, and renoving at |east a portion of the surface of the substrate
surface. Q020) In another aspect, a polishing article is provided for
processing a substrate, including a body having at |east a conductive
surface adapted to polish the substrate, wherein the conductive surface

o o, o,



5 el ement conprising conductive fillers, fibers coated with a conductive
material, or conbinations thereof, disposed in a polyneric material. (002e
I n anot her aspect, a polishing article is provided for processing a

ubst r at o e R SEM B E e BB b R 7 sCESPAB sk PRekBihemiceb e <
Coat ed i sl RNV Cof@irReity BB HESSEbETAMENE RdacoRANAIENICAP22

So that the manner in which the above recited aspects of _the invention are
attai ned @hesan cempsaded stmoepnvendienal |CME nppeessas. i culhe elesttechirmisal of

enbod nentls DR RerBHTER.bF PRATRLr a PRy OueRD, & safolh i sbsiains
It is to kerfaeeed remeve\@hduting nidierigis pons adubserataggrfate b BadBrautding
typi cal enbodiments of this invention and) therefore, are not to be

consi der e@leqtralyteng of its scope, for the invention may adnit to other
equal ly effective enbodi nents. [0024] Figure 1 is a plan view of one

ST e o SHE°EBPRER, 47 SROEISAN i B £ AP ol < 2
conductive contacts in electrical communication with the substrate surface in a
substrate support device, such as a substrate carrier head. However, the contact
ring has been observed to exhibit non-uniform distribution of current over the
substrate surface, which results in non-uniform dissolution. Mechanical abrasion is
performed by contacting the substrate with a conventional polishing pad and
providing relative motion between the substrate and polishing pad. However,
conventional polishing pads often limit electrolyte flow to the surface of the
substrate. Additionally, the polishing pad may be composed of insulative materials
that may interfere with the application of bias to the substrate surface and result in

non-uniform or variable dissolution of material from the substrate surface.

[0014] As a result, there is a need for an improved polishing article for the
removal of conductive material on a substrate surface.

SUMMARY OF THE INVENTION
[0015]  Aspects of the invention generally provide an article of manufacture and

an apparatus for planarizing a layer on a substrate using electrochemical deposition
techniques, electrochemical dissolution techniques, polishing techniques, and/or

combinations thereof.

[0016] In one aspect, a polishing article for polishing a substrate includes a body
having a surface adapted to polish the substrate and at least one conductive
element embedded at least partially in the body. The conductive element may
include fibers coated with a conductive material, a conductive filler, or combinations
thereof, which may be disposed in a binder material. The conductive element may
include a fabric of interwoven fibers coated with the conductive material embedded
at least partially in the body, a composite of fibers coated with the conductive

material, conductive fillers, or combinations thereof, and a binder, embedded at

4



[0026] Figure 3 is a partial cross-sectional view of one enbodi nent of a
polishing article; (0027) Figure 4 is a top plan view of one enbodi nent of
a grooved polishing article; [0028] Figure 5 is a top plan view of another

mbodi f | i,shi icle: 002 i i |
oo o et arBRROT Theh Boty."a Bo Bkl ieiofs, thefien, T4 cbnduledal et ifdy - a
5 210D ViRl 8fceniBEnURLLHCIel Rofotts LRYERS AR8HE RASITRRY 8y neS poldg

Figures 7B and 7C are partial cross-sectional views of polishing articles
havi ng a sorfiecai and s0ay oenpinepai evihgore Obria leapsc|ateh oormoérghsirands,0a32]
Figure 7D.i.s par ti,al oss-sectional view of an enbpdinment of a.pol.i shing
rrtiore DuenBpRY Pls 8 Rt sfRnai a8 anddndt suTally Soplifgons

Cr 0Ss- sectdn@ing PRraNE dfCgroo8s mAyEBe §6fmMeE iry thedpoliiting BRRIE tRicilRAtedflow of
polishing article having a conductive el enent; (0034 Figures 8C and 8D are

top and croateriskitrough sod@cmssctheipmlishingerpelet i vel y, of one enbodi nent of a
polishing article having a conductive elenent; [0035] Figures 9A and 9B are

per specti | e of gt her enpadi ts of. a palishi article havi a
onduot | vifurbmete BnpBietsrBlt & uSTRlidy &gt BbaReldothiacBrdd bilRydte
anot her ersyefdcBeRUCR! a8 PAUdnSdbhe: Asydrcligpodik@3éh fHedBuBsttB Egrfdcdar Thél
perspective view of another enbodi ment of a polishing article, o
polishing article include a body comprising at least a portion of conductive fillers,
fibers coated with a conductive material, or combinations thereof, and adapted to
polish the substrate. A plurality of perforations and a plurality of grooves may be
formed in the polishing article to facilitate flow of material through and around the

polishing article.

[0018] In another aspect, the polishing articles may be disposed in an apparatus
for processing a substrate including a basin, a permeable disc disposed in the
basin, the polishing article or the article of manufacture disposed on the permeable
disk, an electrode disposed in the basin between the permeable disc and the
bottom of the basin, and a polishing head adapted to retain the substrate during

processing.

[0019] In another aspect, the polishing articles may be used as a conductive
polishing article in a method for processing a substrate including providing an
apparatus containing an enclosure, disposing a conductive polishing article in the
enclosure, supplying an electrically conductive solution to the enclosure at a flow
rate up to about 20 gallons per minute (GPM), positioning the substrate adjacent
the conductive polishing article in the electrically conductive solution, contacting a
surface of the substrate with the conductive polishing article in the electrically
conductive solution, applying a bias between an electrode and the conductive
polishing article, and removing at least a portion of the surface of the substrate

surface.

[0020] In another aspect, a polishing article is provided for processing a
substrate, including a body having at least a conductive surface adapted to polish

the substrate, wherein the conductive surface comprises at least one conductive

5



(0038 Figure 10Cis a partial perspective view of another enbodi nent of a
polishing article; (0039 Figure 10D is a partial perspective view of

anot her enbodi nent of a polishing article; [0040] Figure 10E is a partial
perspectiy I i i $hi.ng i :

Frgures. 1T Bt cOineRRic EondRAE AR, Mer? Rted Wifio UohbBtfe nidlgty, or
cont act i ngopmisingtidredingeest, dfspasedlin alpongnerid¢ ndteriglescri bed herein; [0042]
Figures 12A-12D are top and side schematic views of enbodi nents of a
polishing article having extensions connected to a power saource; and (0043
Fi gures 148923hd i@Fagﬁg\ﬁfs?%e@ch%rrﬁ@'lsb'%oﬁfﬁﬁlﬁl Rl clropisiedpdert iRfecesiNg f

anot her e@%@gﬁ?@ptina dfAgCY !bgkig%a’?/ﬂ'i@eé spﬁaee%a'ﬁ?& WPSﬁ%]H ﬁ'{ee%ut?straté%(?f&i‘% To
facilitate understanding, identical® reference nunerafs have been used,

wher ever possiublive ¢lentadi gompeisinderd ifabtic ebfnptdraovbmt filbers coateah with tée
figures. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENT [ 0045] The words
and phr as@ONgEebvaBIAeRalshoul d be given their ordinary and customary
meaning in the art by one skilled in the art unless otherw se further

defi ned. B BEIER DN OFPPHETYRAVINGY! d be broadly construed and

i ncl udes, %ﬁwrﬁrreg—nr%rHGmn T ; substrate surface by chem cal
act ihvi ty, l[mmhanismthalltﬂué marmelrc'ml r\?midnmﬁi atafj\jetgrecgéd lag{)bctsimmh@&ivgatidn are
mechani cal actiyity. Electro i shing shoy e broa constryed an

i ncl udes, %@ﬂ“?‘z ar'iét CANnPe e‘HP‘fedﬂoﬁpaﬁ‘ath%'zmga dnershPaFtigudary e%wt@ﬁppfjé'aei on
of el ectr gghsitional Iy h W ' i i ;

El ect rochgm' calog]heb(:r%;&i %Lz,a %pag?i%gh?ﬁgve?lzmé ?%ﬁggl ?8&%&@%@%%?%@ Sand

i ncl udes, tbetedf svhicit ate fusteateton tipd appendedchdrawingdst rate by the application
of electrochem cal activity, chem cal activity, nmechanical activity, or a
conbi nat i el ectrochem cal, ,chen cal mechanpical_activity to repnove
mater i al A0 o dEE (80 NPy BNETBG rpt ENE AMGE R B lkistiap S
plating prtgﬁ@éls ebffddiinenshofl tHisbmvenaesl| ahd; ometréfersl ard nohab Uske corBidferes

not limted to, electrochem cally depositing material on a substrate and
gener al | y liptitifgr o iitsg Scapeddpbdheeinvientien alaybypdniie tappthesaenvallywfeffective

el ect roch%g@infe(}‘tt' vity, chemcal activity) nmechanical activity) or a
conmbi nation 0 ectrochem cal, chem cal, and nmechanical activity. [0048]
Anodi ¢ di ssolution should be broadly construed and includes, but is not
limted tgyozdhe dpglrectis anplah dAewasfoshe ehitaslimenitof alpybcedsingliapeatdtys @f
indirectly which results in the renoval of conductive material froma

subst rat e EIMEWORnd i nto a surrounding el ectrol yte sol ution. Polishing
surface is broadly defined as the portion of an article of manufacture that

at | east peddsi al IRigGren? &ch Sedticridlsldwrbeose ehAseRlirEhi HarPECHES Statbnor
electrically couples an article of manufacture to a substrate surface
either directly through contact or indirectly through an electrically .
conduct i vd0GA8Hi urigure 3 is a partial cross-sectional view of oné embodiment of a polishing

article;

[0027]) Figure 4 is a top plan view of one embodiment of a grooved polishing

article;

[0028]  Figure 5 is a top plan view of another embodiment of a grooved polishing

article;

[0029] Figure 6 is a top plan view of another embodiment of a grooved polishing

article;

[oo30]  Figure 7A is a top view of a conductive cloth or fabric described herein;



Pol i shing Apparatus 8 [0049] Figure 1 depicts a processing apparatus 100
havi ng at | east one station suitable for el ectrochem cal deposition and
chem cal mechani cal polishing, such as el ectrochen cal mechanical polishing

ECVP i 1 - . i shi . i
Statt on 10085 s pddades T8 ArfhTh A% paRRY BRSRE AR RISTE! Bpiitihg diffoes,
may be adapivird) & polishiagisurfbte rotipeisiny @ebhdoctive cloM diRébhesa T'~ chemi cal

mechani cal polisher available fromApplied Materials, Inc. located in Santa

Clara, California, [0050] For exanple, in the apparatus 100 shown in Figure
1, the appefddt us Figurei He Iuafarialeresipeational yiew aben §thQ9ﬂféebbq)f|%ﬁPH§“'”9
station 1Q6;. at a.be used for processing a substrate surface.
For exarrp%Zt,'c%q@ﬁ@é'ﬁbaélc}@%h%&%ﬁhg feature definitions forned therein and
filled wwth a barrier layer and then a conductive material disposed over

t he barri quosBpyerFigaeshdfe dh¢ SGBndare Viepnedrel | eloss-@eotienl schématist ejgws, n
the two ECMP stationg 102 with the barrier. |ayer polished in the polishing
station 16%39%Ptf‘/§}>’m0 Oﬁﬁﬁchﬂ@@%efﬁa{’@é?’mp(%‘1(}'9%%'%&9!‘%%“& amghtis
100 generally includes a base 108 that supports one or nore ECVWP stations

102, one Ggo3aPr e;ﬂ@?ﬂéhis@ ahat !8@155113@6&0@3 érfoanérfo%-s%lt’:ﬁéril O@CHéfgaﬁ@?V%WS

carousel 112." Th ansfer station 110 generally facilitates transfer of

subst r at esedfdectivelyaod ohe @mbddimepp af atnedishiog ariicle davirgok ngndudive elédentThe
| oadi ng robot 116 typically transfers substrates 114 between the transfer

station 1 d a.facto In ace 120 that may include a cleanin dul e
122 o metfiaRgy FafRc ARG TR HE aftenbrive TR I 0B Reiesitials: et
118. One wAsRIng #icle HERANPA ealddstecaleddmti s a NovaScanT"" | ntegr at ed

Thi ckness Mnitoring system available from Nova Measuring Instruments,

Inc., located in Phoenix, Arizona, Q0052) Alternatively, the |oadi ng robot
116 (or f4ee36ly imgwer 484 1529) Padipl therpReives gyt Chtandther embasimest ©fod her
processin otliQRilng e(,ﬂ&%.shown) such as a chem cal vapor deposition tool,

physi cal vapor deposition tool, etch tool and the like. [0053] In one
enbodi nent, the transfer station 110 conprises at |east an input buffer
station 12e037hn dligyret 10Bf fsem padial preripéctive viean sf eanatbeoenidfiiment of & oad
cup assenblé)?{. 628. 'I.'hle_loadi ng robot 116 places the substrate 114 onto the

i nput buf PAHISRING:aTYG€124  The transfer robot 132 has two gri pper

assenbl i es, each having pneumatic gripper fingers that hold the substrate

114 by theossgpst Rageres 10898 albarthl pdrspasther vieth@f dicthéi fensbddimentistaat e
114 fromthe I nput buffer station 124 and rotates the gripper and substrate

114 to pogiolipbingtatticleubstrate 114 over the | oad cup assembly 128, then
pl aces the substrate 114 down onto the |oad cup assenbly 128.

[0039] Figure 10D is a partial perspective view of another embodiment of a

polishing article;

[0040] Figure 10E is a partial perspective view of another embodiment of a

polishing article;

[0041]  Figures 11A-11C are schematic side views of one embodiment of a

substrate contacting one embodiment of a polishing article described herein;

[0042]) Figures 12A-12D are top and side schematic views of embodiments of a

polishing article having extensions connected to a power source; and

[0043] Figures 12E and 12F show side schematic and exploded perspective

views of another embodiment of providing power to a polishing article.



[ 0054 The carousel 112 generally supports a plurality of polishing heads
130, each of which retains one substrate 114 during processing. The
carousel 112 transfers the polishing heads 130 between the transfer station

siations 1084 ond SR SRRt Tylcel g RiRetinfBlels Pobe PokRilsec

I nvent i on witereesiescddiie dRsdddide idenitial erbniérit evatRat edmmbn t& tidfighed)
i ssued Septenber 8, 1998 to Tolles et al., which is hereby incorporated by

reference to the extent |t i S not |nconS|stent mnth the cl ains and
di scl osur &hbAk 35)54 : EMBODIMENENntral |y di sposed

o The P, e AT et gt S o T

the arns b&&tdﬂﬁmwchﬁ;émn”g fm abé aarfl bysonetsidiiedMn sife tHratinidee dthensikerfusthat i on
110 may be seen. The carousel 112 is indexable such that the polishing head

130 may bdehipeddChetmigalirimeefaniealindishingoshould bedvrgatlyecansimedeand ingtudss, 110

0, 20U I 0] VRRC, i ol D 57085 B el Al BBl

station 1Ggtioity, eld sbimbhatiodtdfWbtA @Pemibsl fid megRaRibs| @étwtt SE[elYBpslistingns
106 and polishing stations 102 on the apparatus 100 allow for the substrate

114 to be sbeylé e ézrqwdlm%qr@érueﬂ pod i ispki@esy bbvis naptt aited bigs rrleeanzpgen
head tnat SRsTaR0 e BpRicaldh, (e ehtfochBcd BN ARdY I Mg "

carrier, mﬁnudﬁnﬂured by Applied Nhterlals Inc., located in Santa Clara
Cal i f or ni a. [ 0057] Exanpl es of enbodi ments of polishing heads 130 that nay

be used wiith the _polishin ppar at us, 100 d r|b ein ar escri be
ni ted. st 400461 paEleptraaengodbaneohanicat. eaung ndrsIY. BBt denbrersy ' o
al ., whi clohgtriig eQMdnﬂewtdagrﬁ@d.gbho qtrﬁ.t&ms td ﬁé}&uﬁj‘t 'Eub‘s}rates bPthe
i nconsistent wth the clains an |sc osure herein.

facilitat @prpdmatrccn ooSfeletkteoqtnemlsaiu aqlxmppa;hatmmalJal:(mvmy;drnmcbaesaescmetyf @rned
t her eon, ntroller. 140 coppri.si,ng,a central oce53|n it ((CPU) 142,
ooy 14 £ORRA AT . EleatOR RS EranTeal st HagchEmeAe st i nipmove
apparatusnuw%nawngnﬁfguggﬂnggwn@@epne of any form of conputer processor

that can be used in an industrial setting for controlling various drives
and pressures. The nmenmory 144 is connected to the CPU 142. The nmenp

or conput é?QVbadgé?%trcPﬁﬂﬁ“m‘ﬁ?' Wﬁ?hB@'CéhBI%'PQnWPSG%ﬁ (EGMPW&SB%W%P@%I%W

such as r Ca‘?ﬁ nFEﬁFBr F@Np, I PW A

har d dlsk%ﬁbrﬁg§§ ot her s bl 8?@@ gﬂgréggﬁ @%2 deﬁ%@%ﬂ@ ﬁkﬁ%i
support ciancaistibstidie mcégemerlaéxcpmarmlrtgttélempomed inwatedapmpothe ayplichtion of
processor in a €0 onvent i e Ci rCU|t i ncl.ude cache,. power

an

suppl i es, KFSrAChEMica| aivi atVnBrd?mtﬁﬁ’g @&BV' ¥ rrgggtgqryc QA Ynd)ComineiRN Of ke.
[0059]  Povdécttabh@paEat ehé,ttﬁ;amoédosmeeaaﬁeaaéaw? 100 and/or the controller
140 is provided by a power supply 150. Illustratively, the power supply 150
is shown connected to nultiple conponents of the polishing apparatus 100,

i ncl udi ng (04481 t r afBedic dissalbien should he Hraadlyrepnistiuedfand incharles; Huit liHagk ng
[obot . 110 flfbd B8 0 abpHABh ol ahGuBIR PARAMLIRE! Brt 80 Hr R Sich
suppl i es are provide oF o ST ABPe componen of the |7 shi'ng appar at us

100. [006QgstHthin ¢he reldpielt of eorsdmtnvermbtenade\tromfh d bebmﬂtesetumeh&raﬂ irtaCa
supported above an ECVP stati on The EC%P st.ation 102 8enerak y
i ncl udes SUpFsiningoelecknlyés éetut'eae olishing suriane i beeadiy. defined asthginastion s

and a cov
108 of e o) T uplL MEnGERRA Tl ot 53R fiRoly GRfctE LURERe a0l liSG
cont ai ner procedsiig ooleléctricallyl couplm|auha|a1cteooﬁmanufa:ttulattajasstdj$tmse garface
Iectrolyte 220 can be confined. The el ectrol 20 used |n roces t he
Subst 1 at 5 O CHPQY JHBYOnoCRRBEbST TAACHYSHIRUGR @b ppleetiCal: A heve
tungsten, goljgm.silver, or any other materials that can be
electrochenlcaply deposited onto or electrochemcally renmoved fromthe
substrate 114. The basin 202 can be a bow shaped nenber made of a plastic
such as f|Ralishingyheparatd&FLON, PFA, PE, PES, or other materials that are
conpatible with el ectroplating and el ectropolishing chem stries. The basin
202 has a bottom 210 that includes an aperture 216 and a drain 214. The
aperture 216 is generally 11

8



di sposed in the center of the bottom 210 and allows a shaft 212 to pass
t heret hrough. A seal 218 is disposed between the aperture 216 and the shaft
212 and allows the shaft 212 to rotate while preventing fluids dlsposed in

he b 202 f i h h th 006 Th . 202
e Do ) BB P SRS, B el BB e
article 2Qpjtgblees efbctrdehémical BRlpbsiioR SRy &hé?hﬁ;a?%ch%ﬁél ﬁéIlﬁ'\lﬁQIéL&II}lI &

pad, is disposed and supported |n t he basin 202 on the discC
el ect r ode efsptracsemical umeaenhapicat t polishing @(élVlE’Q:bstartlane 1024 aadd/abr Iqast i &E ng

ticle 205 t b f Th l'i shi t I 20 t
cast par CORNPSGHARETOE TG STRoTGL05, diHosBR oA SHOIEGHBNPHER C6io% t h

the subst i3 pAISHING tGdIQRbE ﬁ%@é %‘apt&@&?ﬁéﬁéﬂt ﬁé&%hthésm%ht%rﬁrst & QtipgRAT 2l
mechani cal plating process I ncl udes el ectrochem cal

deposi t i oMesal™cdhemicall mﬁebamalcmhsber amlat@e from épplied dgterialsalnc. located
di ssol ution P Iecg @de .204 may be an anode or cat hode dependi ng upon
t he p05|t|v§aﬂiﬁnggn g P”H? negati ve bias (cathode) applied between the
el ectrode 204 and polishing article 405. For exanple) depositing material

from an elgsby ol For eRBrmiphe inUhstdprattis 16T eholhan Higerer PdReZibaatus #60 an
anode and the substrate surface and/or polishing article 205 acts as a

cat hode. Wdledes RGP aietiensall O2 rand ane pedshing staliot 466, The Rtationpynay

di ssol uti ' bi | od 04 N tio .
and the s sI”%g‘ﬁneI%ELP?BQ%éSGI&% %?JbSISF@s%Pﬁé‘E% Fgﬁgxfbﬁ) ?Cm@ g@ﬁ%&gaﬁaﬁ
for the difsésioreitdefimitorecdomned OBerdin Thed efilsd roite 20arrier degper anldy then a
positioned between the disc 206 and the bottom 210 of the basin 202 where
it may be CORAEEUME] m@Ief'ﬁIe %meﬂopy% thepbarrigs layvertmavehaR thencerdycive
plate-li k‘?n%ﬁgfefem GRI lettwa' EgW%IéIIo% i IIURFI thB&SfHidr %yEI“
or a plurality of e p| |spose I'n-a pernmea nenbrane o
cont ai ner .pofsiped rretﬁblm)hs’emﬂgrstaeor( nae te favwng pimyarireddsfaceed bet ween t he
di sc 206 and the el ectrode 204 or electrode 204 and polishing article 205

to filt bubbl h d b f h f
oduce. qefORT t ohe e AR SRbmBRS, Lo BeRSialy M Pk 4 fraf fnports
pover theicpebihate ECHFOLiiRnseI62! R8I oot RRIIBRIAGAENSs 4D, 8l faksrere

204 is nade of the materi al e deposited or renoved, such as copper,
al uni num sgdian 1301 ged atqmg@seim Bdhd .T_Qe trangfer statiosy 1A0sgemerally Janilitates

el ectroch I e t C e I
Cenova st SERIRGET 18q 1%, FERE M hErdrifys, T8D oy BOlROER;MES 116

i ncl ude ammaumglrr@bbte elee eypicaly «trtanefelmtﬁrbs&iatéé et etwedém ehdepansfeed
material, for ex tinum carbon, or alumnum for

di ssol uti @Iﬁt"{rbﬂ)%@]a”ﬂr%?%PWs‘ﬁIQ@%HQ: thatongy dagluge aaCIﬁaB'”ga’Ig'\‘REHIeoIZ% el t
of mat eri a I h

o ocesel nanerdBLF R AR, End drinidte St otf MGV BALAS 118, (One

pol i shi ng eexetnptda eoR0b rngtrologyuldaviden 1i0dr ris aadeaSbamWeMtegraﬂted urfpmknesml of
t he basin upported on its | ower surface by the disc 206. The )

pol i shi ng ‘P"t"IQﬂr@ gwenh@\(ﬁyéglea{ronbmvaa%w'ag| stymants; Iﬂ&-’sIIIOPIsF&e Hf a
conductiv¢%g%h@[¢@20n§uch as one or nore conductive elenments, for contact
with the substrate surface during processing. The polishing article 205 may

be a portion or all of a conductive polishing material or a conposite of a
conduct i vd0q5a] i slﬁtlmg\atwely ithe learhingl detbti Hi@ (ordiastony édtedace 120h veat transfer

l'i shi F I t h duct t I be di d
" backi nGUBREPIEE; 0 Ot F SO0 BENBEICTRIGICES S SMIOTIRhER g SRR
205 to ta'\Ia‘ébrHBBO§96NIG@I”@WS%HI/V%O#IH§;%§M&I todl, étBR towildnethegikar ticl e 205
during processing 0068 he basin 202, the cover 208, and the disc 206

may be novably dlsposed on the base 108. The basin 202, cover 208 and disc
206 may bd0asRl al Iy anevembodiment. the tiagsterigiation, Accompeses at é%asérﬂﬂelrtwtt he

pol i shi ng e

t he ECVP éngﬂgoﬁﬁghlng EI §ﬁ%ﬁg§§g?%ﬁéwgpq?ﬁé§é%ﬂ%ﬁ%&@ﬁbg?é spose éd%ﬁﬁI
basi n 202 ménmgpwtsdTh@ldaImg Feiidt 1ABpladbe tirhaibtistate 118 groenalinput butfel ed
to a notor 224 disposed bel ow t he base 108. The notor 224, in response to a

si gnal fr &i@lion 'I(%ntTIlﬂ Iteansiero robest 482shasdwai §EPPeNs assembliesdeaeh nhavieg

rate. [00 Fatyi fr
mat eri al %&Ir%ﬁ?qﬁ %"IPIB%III@‘@%P"VQI%Z&% (PFIIGI gu%%q%ﬂnéh%ﬁsg no attag?ér%ﬁ*rén% |y
affect polishing. The disc 206 may be fapricated froma polyner, for
exanpl e fluoropol yners, PE, TEFLON, PFA, PES, HDPE, UHMWor the |ike. The
di sc 206 can be secured in the basin 202 using fasteners such as screws or

ot her neans such as snap or interference fit with the encl osure, being
suspended therein and the like. The disc 206 is preferably spaced fromthe



thus reducing the sensitivity of depositing material and renoving materi al
fromthe substrate surface to the el ectrode 204 di nensions. [0070] The disc
206 is generally perneable to the electrolyte 220. In one enbodi nent, the °

di sc 206 i p it ¥, .of ral} of,..chan .

t herein. 3@4%?@??%qu?%?‘fﬂﬁd@eaﬁgﬁg{ﬂ%tgs?ﬁ%3@9, {hgpﬁﬁuﬂ?slﬁfeﬁs%ﬁgc&g?gsand
formed parrot#tes thergrippep| fidekbsthateunny e pebitieat thessisistate tha Galri thgi 168 d
article. The perforation size and density is selected to provide uniform

di stri but i@ assamklydZ8; then plasesdbe sHbsligte tHedawsonobhe wadipsagsambly e
114. [007Qg#aeone aspect of the disc 206 includes perforations having a

di aneter b en about 0.02 inches (0.5 mllineters) and about 0.4 inches
(10 mm). The perforations may have a perforation density between about 20%
and about [g6¥4p OfTH&QaﬂﬂJSeiihlmggélﬁéﬂaﬂi/%upfioﬂgfé PFalignodpordHing Gleadlotso,50%
has been observed to provide electrolyte tlow wth mninal _detrinental

ef fects t £ PENYhigh getries e subsikatal 114 dusisgppracessinbond hef camusel 342206

and the paqli,shi rt r i j : Lavipde

aurfi ci ent AdeRArE e Bedie FHEbbART IS, RabeGebBa R et Shr mpre
article 20BCMP ttatioasi9lr ik tisaibha @ mdrieepdlishirghstagons 06| €OROsarcisehe12
di sposed on the disc 206 by a nmechanical clanp or conductive adhesi ve,

[002) Whi ItBat maypbeiasiarirg e bepetikframsthe ihyantien is genpeyally described in United

el ect rochegy yga | & SHhi ; S iavant i P
contenp|a?g?ﬁ%%PﬁgQ?HQBb§ﬁ%ﬁ%§¢369%##5§%5#399§f?cﬁgg?ﬁbgﬁﬁgg alﬁﬁQQdeﬁ
processes harebl incapetated byakeéarenat tathe extent itGsamtlivcorzistentokitip tioe edas

usi ng eleg%gf herical activity include el ectrochem cal deposition, which

i nvol ves t é@ OSHI&Be"&iRi cl e 205 being used to apply an uniformbias to a
substrate surface for depositing a conductive material w thout the use of
convent i oNghsspi asGaRallf afHeCbardRiBar 4123s &Hﬁﬂllﬁ%i\%&%d(‘&mr@bﬁse ApB8. The

el ectrochem cal nmechanical plating processes ("ECWPP) that include a

conbi nat i crarofisell £t2 rtypinaly ddludrspasplurality af darotee tid8alEachcammi 38 generally

ol i shi ng. 07 I n eration h LShin ticle is. dishaosed o
Phe ai'sesmRflond oL BhiiPing hesag T ahs Breyahtishk, G dediclEl s Eid"
pol i shing iBasst diowh sBosRE the tidisf&l setibr! Ve nidyd beosderctE vhiduskha12 is
polishing article 205. Electrolyte is flowed through the perforations of

the di sc 2pgexghietsichpiat $he mplightnachead d30amayi ke Mevead batwaenothe gtations
substrate ffge : rel fr source is
t hen appl iggz’to t @Eﬁ@%ﬁéﬁ?{éﬁggﬁﬁgpﬁgale%érquleﬁ%e %@egrrpaptpﬁg)%f'ectrode 204,
14 and conductive material, such as copper, in the electrolyte is then
removed by[oess) anddecerdily stbieupolishingthezdl 1B00FethinEhthecisabsiratey tt €4 2@0ile she

fl d f ir .233 ipto,th .23 i | 70. h
ol aetr ol viaByste S0k aissced i B SiRi 108 G oraltBassiafion 208 cThe; 1
of hol es” 23famticrnesest the ECHIF éttatiaﬁélqoé%dfm@ﬁizr%ﬁaawn@ton. tﬁé%l‘ﬁp@?atggz

path through the cover 208 for the electrolyte exiting the volune

and fl owi ntPq attewfaetheosihstyade tlildntoose seauentisily pated oxtpalished by rpevingdhe of

t he hol es |k Ve: DQS] & i 0 u f e
dopr ossi o SRy HE SREET SRR RRESE R f YR SauROBORTRG FEaf dd'y
hi gher tha@nthgollshivey headf hee A3¢ b adbptedeps ensiinveRih id heTHIAN tHBAD®
220 fills the volunme, 232 and is thus brought into contact with the
substrat e 3URtratR) capiers Manyfaetdremrby doplieuMatarials, dlngs tiecated in Hamla (felarans
contact w mehﬁ el ectrolyte 220 through the conplete range of relative
spaci ng between ?he cover 208 and the disc 206. [0075] The el ectrolyte 220
collected in the basin 202 generally flows through the drain 214 di sposed
at the botooesn 210Exarhpleshef drmbodintkeits \oé mpplislyiay dveads21 30 kteatfrhay tedededs edth
system 272 typically include e reservoir 233 and.a punp .242.. The

o octrof yr BRSNS RRFTENS T Qb iiRGH Bein % desqited Bdnfed SAlee Rt ¢
the reservebl 623k, c3pe iguiEa PABnIArgnSs eoo00 1B SheRLS! Kt %1 22bhitk OF! héieby
reservoir 233 through a supply line 244 to the nozzle 270 where the

el ect r ol ytieco2@ratedyby aefarénecai g théyexEINAL $3 aot dncarGistent withttbe daiond and
general ly 'sBosed bet ween the reservoir 233 and the nozzle 270 to renove
particles HRHOSHE BFFELt ed material that may be present in the el ectrol yte
220. Q0076) El ectrolyte solutions may include commercially avail abl e

el ectrolytes. For exanple, in copper containing material renoval, the

el ectrolyte may include sulfuric acid baggd el ectrol ytes or phosphoric acid
based el ectrol ytes, such as potassi um phosphate (K3P04), or conbi nations
thereof. The electrolyte may al so contain derivatives of sulfuric acid
based el ectrol ytes, such as copper sulfate, and derivatives of phosphoric
acid based el ectrolytes, such as copper phosphate. Electrolytes having

. B - o " o o -



[0077] Additionally, the invention contenplates using electrolyte
conpositions conventionally used in electroplating or electropolishing
processes, including 15 conventional |y used el ectroplating or

el ectropolishing.addjtjves, such a ri ghtepers anong, ot hers. e source
for el ect A5t e sfﬂ u{@FB' eugﬁﬂtr&oro?eﬁlfcﬂ‘ﬂ@ﬁm c%paﬁgwéegggs 0dc RrALSE6Pper
pl ati ng, ANpel i i i | I St

Leonel, a ivig}on g¥ &gﬁﬁ?gﬁﬁmEEQQP%ﬁgggﬁﬂg??gFggél%&%ﬁsﬁggéﬁgﬁggufﬁaz
Pennsyl vamemonyddd, ehe suppds cameitd N 46 alsi ddnn2etl toAheepalishling agpaaatusi 1Gibl e

el ectrol c sition i,s described in United States Patent i cati,qQn
Sort a1 - No THEEERE YaBaByi et sandar of Comouer prpcassrt AICaTLbe doet 1By
ref erence ; i i i i ;
ot ai - EarnbbSt RS Hing ol coREARTY BafBls Witk b8 pRRRRFeS TlEniidTaad is
provi de a abyinactad fd the CRU=142, The meabwiry 4dd, sucbapaterreadabeemetiuen, may

substrate surface and an.electrode.at, a flow rate up to about 20 gallons
i3y Inds

per m nut & @BfF) O LR K Tsadile Ayalablg: MenaorepRk afYIRCBRESHE Gmory
exanpl e, AAPL YE ' ' i | Fdigigdiyt e
evacuat e 35 I shi na&ﬁ%e‘g}i orﬁ(g@@h}eﬁn%?gytdﬁ ﬁ%?&%wé%r? Iic} tcﬁﬁ%ﬂg&@scﬁdé 125
sur f ace arsforaigeowneatfargehiatg ofheekeppordicirceitardd6raral cdnmectathtothedCpb 148i ng
rates. [0Q79] When using nechani cal abrasion in the i shin rocess, the
Gubst T at e 191 SUBRBTIR HBR GOSRSHc o o §3n s ena) dPEHN PRl ShevR SH6URRAnGHEE her
to renove dmhe! ipdwdr Qippiies, SlRR! sifduitsS WP aeRitp MBESIRAMNE Ak ulsdYststhe NaR@ithee
provi ded by physical contact with both conductive polishing materials and
convent i odée. pol i shing materials as described herein. The substrate 114 and
the polishing article 205 are respectively rotated at about 5 rpns or
greater, as 0 :
enbodinenﬁ@ﬁglhidﬁ§&§$§??@%§#£g%%@ém%ﬁwggﬂpﬁgﬁg%ggggéRﬂg§h%%§%§gggr$H§'ﬁigh
rot ati onalprevieed by ot ¢ower slppiies 500t diustativélg, tios ippwergs@sdly ci5® R0Shawna
pl aten speed of about 150 rpmor greater, such as between about 150 rpm and

Y Ip g N L )
about 750 GOPRECERH 1@ HBUKIDISS Cerpenents ahhePolishingearraralils dPAt inghiding ged
bet ween a | a e t 0. nd
about 500 PSR RE 198, 3R ok Rdfiac 1207 g IoBY TR 180, 2 he
process t faintnodler 140udpdthert dmbbdinpits skpamtapower asipplie ass prsjdeahibr two
apparatus descri bed herejn s di crl].osed in.U. § Pat ent Application Serial
No. 60I308?U§8V9?WP@B”SHSfﬁé@ﬁ?@@iﬂ”%ﬁﬁp@ﬁﬁp§l98; "Met hod And Apparat us For

Chem cal Mechani cal Polishing O 16 Sem conductor Substrates.” O her
notion, i notdefi noFigukl Labiepiets ansedtiodal WRAPIoTRhE0HOIMIRS Hesd 136 stipbsktedt e
surface, may al so be perforned during the process. [0081] Wen contacting
t he subst ralavesanfkeMP statioasiQg.e Tdie BSMP afian 192 gererally jpgludes ghbasin?
psi or le j J b : | SBhAJ.,a4:L u te
Cur face. - 205 ARRAGRS B TIhE, Bl 2083 %ike 208 S oLE6ler Se HERE
gr | ess i ﬁembedimnththaSina%@Q c‘r::soomlax?led Eg thevbaﬁee’llmtorfitn%mﬁshiagta}pmzaubal f
etween the suhstrate, 1 and t polishing article 205 ring polishing o
the subst . Tie iﬁé'réé@_c@eh%aﬁf getnee aogP{RE’é'PPra% eqyolyty e"ngYVEt?@ug
0.2 psi MeprdficHsedIdi® s@@h!a%“b?%%%l%tfél?f@??@ cHrf g?sso ek W‘Fnepé’lbbﬁé‘lkf@220

articles as described herein. n anodi c ution, a potenti al
di ffer enceussd I gwocessipplthedsubstrate i 1dhear| ke tusedet@ @aocassr metals ngpcls aa

cat hode, and the polishing surface 0_.0f the polishing articl 05

per for m ndbanpernadnisien, MiedeBrt csiercon, S0t ' Afeh oAl fefl agn be
articl e i selpekr@eheriibaly debbSits® BALS bt \eleddchemisdlyStEr el fohi HeesgBéirate
the sanme tine the bias is applied to the conductive article support nenber.

The applichlt4.on of the bias allows renoval of conductive material, such as
coppercontaining materials, formed on a substrate surface. Establishing the

the subst rfe s, TAE L3R 907 balbera il FriBf. Rer¥ dheds of @ Bl 48731
nmay be useflidropdlyffetsy FEFOONT -FRPAL PENIFES Bf othe mbldiials ifatsaresesrmbatible
surface and into'the electrol yte. The 'bi as may al so produce a current

density bevilk@lecimplating andielectronsdisbing chemisbias. Fbenbagin 2GZshas@, beltom
between abor 0.k &iBRs 4% 859Hire?P RS o 8aif 229° THE SWRRLFELT6 is generally

11



[ 0083] The signal provided by the power supply 150 to establish the
potential difference and performthe anodic dissolution process nay be
vari ed dependi ng upon the reqU|renents for renoving material fromthe

substrate aryin n

provi ded t c{? %‘gérhdﬁgt fééﬁ[% ﬁf ! i Bgﬁn%%l uz)rﬁn 2%’5‘% %ﬂé&’g éggﬁéfrtmng‘y%qgopggs
appl i ed bxhéﬂeﬁ%mgﬁalArs@bsmawms@bs@d HedwbBh ahe aipeftire ehecind thel shufl 3¢2
modi fi cation techni que conprises applying a constant current density or

vol tage ow#d @W@N%mﬁs@h%ft @'12dp ratate matilerpresenteng idids dignosgepnthadagin 202
const ant r I r.th trate for a second tinme period, and
repeati ng f&ﬂﬁ pﬂgﬁ'@g tﬁﬂfgfgé‘ X‘%n%oegﬁ'é%?qg%r exanpl e, the electrical puI se 17
nodi fication techniqgue may use a varying potential from between about -0.1

vol ts and gyt -THe Wasihs20DtypidaNgpanclebes th elect@des2@4)dhahdiss 208, Wad tthe
[ 0084] Wth the correct gerforatl on pattern and den5|t(%/5]on t he poI i shing

nedi a, it Rodishiag; aliste 2R td'ﬁp%‘%q%g‘ecrﬁ'@ shedshingeartielen?@hesyd P8R REIERG cl e
205 provi %%%Ctroﬁgpgé?hﬁa@uﬁ b8 Hé‘élﬁ @%omeénkébée such as metals,

into the romt str e surface as conpared to the hlgher
edge renoval rate and | ower cent er renoval rate from conventl onal edge
cont act - pijoes3pi asthg @dFtodeoR0dcisi aecanmter—etﬁciroslectm #e cybstratec dridaand/og

| | f
AT at e of RUBONGISTBI0298 OMAHINggE SUbSHER SHidser Viten B 20ieneb S B
bout 15, h
about 15, GO0 Abgiay | SreRRyFEAR R cof . Sl BKERLAL T WaERBIn SRRP T

mat eri al to reno A thrck e voltage nay be applled
to the corslibstrateedpring slecirgchemical pr&@sses, suavasien electmoohamica needieniesd n

bout 100 A/ d ab 00 in. [0086 | | t he, .
ol ot r opoliiaiia g ese BEMPRS b hdugba et Part s bnserionend hemiaal
to renmove agkarmEall pBiRhinER P ldlddtfochefTEMiSsBILAGE THRS Blebiobe TD40mal & &h C
materials, or inprove planarity of the polishing process usi ng the

conduct i vearmen ohi eajhede i derending eampitie qrositiveuibiasb (NesiE)f Phdggedve diaand

001 560, o6acREh SERRGEHeAERBEEURTHT s AR ERAIRFR 46, of or once 10

the extent not inconsistent with the clained aspects or disclosure herein.

Pol i shi ng [6gd4) cl Fdvberamples detinglneatpdal $onh caraieléctiobfte des cthiebsubsieatei n
may be formed from conductive materials that may conprise a conductive

pol i shi ng switace; dhe cﬁ'eﬁté?d%(ﬁ% Agls asc@h(ﬁﬂﬁqe\/@nﬁlt@ﬁeﬂﬂbﬂfﬁﬁ Genagd/or
di el ectri @&,@Pﬁy&%w ¥65 ra%k Q'an&at%fjér Bhen! !B égem%@éhéﬁmm @substrate
pol | ctiv

conductiv hing material may 1 nclude con fibers, conductive
fillers, c&rurtamb'snem aery dilaemlebcbn frohre ao amghlied ibias, ftié elestroderdidctunetions as

fillers, or c natl be dis din ric terial.
Looss] The catitie pos PRoerEiRs LR atdBbReStng crleRopls dhey it == of
materi al s a.ﬁ@@ﬂfg@ﬁq@lugggmnbhcpr@éescsonductl ve polymers or carbon-based
materials, at |least partially coated or covered with a conductive materi al

including a netal, a carbonbased material, a conductive ceramc naterial, a
conduct i ved0@asl oy, The elasisidga204 iss generally positioned between the disc 206 and the ’

bottom 210 of the basin 202 where it may be immersed in the electrolyte 220. The
electrode 204 can be a plate-like member, a plate having multiple apertures formed
therethrough, or a plurality of electrode pieces disposed in a permeable membrane
or container. A permeable membrane (not shown) may be disposed between the
disc 206 and the electrode 204 or electrode 204 and polishing article 205 to filter
bubbles, such as hydrogen bubbles, form the wafer surface and to reduce defect

formation and stabilize or more uniformly apply current or power therebetween.

[0066] For electraodepaosition processes, the electrode 204 is made of the material

to be deposited or removed, such as copper, aluminum, gold, silver, tungsten and

12



18 t hereof . The conductive fibers may be in the formof fibers or
filaments, a conductive fabric or cloth, one or nore | oops, coils, or rings
of conductive fibers. Miltiple |layers of conductive materials, for exanple,

mul tiple | tive,cl or I i e ed t,h
conduct | ve g mefrile Mt pIF 8 Seduiehareali e e o B stbstite g For
di el ectri Geloctréshemiesl MendVa Prot@Esesi 8Lish eRaimsHivididsctutid dNE tdladromt 204 al .
Dielectric polyneric materials may be used as fiber materi al s. Exanpl es of

sui t abl e dnay deelufe & ingsrcansuatabie sleciradedel gomaiesialcothat dhamitee dﬁmﬁlta@

bl or opyi10AE el 5, ERdyp @ bRBR, ERHon B lih LT A6 B ERtF e i ni ng

pol ymers, such as AES (pol yacrylontrile ethylene styrene), acrylic

pol ymers, [@csevforrmheafmmﬁng BRICEPR05 [0 aThed, GPR@BCHH ¥ Befti dfanatedibE niisith may
conprise intrinsical

y conductive polyneric material s includin
pol yacet yligf@mpasibje vt tmeﬁwsx@mwoomenear(dbﬁmrprowﬁsm see@ma(}qﬁw an the
| abl "
ooyt i oprfEGdmeE deedea IR RS BT paiatfil S ' A LBIeRA il and

exanpl e of cmtizxmdimtarveppei gnerofithe mbmbz lpporiset o itbowedsoracs baltse
Polynernoble net al materials are generally chenlca“hﬁ{Lnert Wwth a

sur r oundi rfiS@PR6t TB‘F Wlé?h@g@ﬁt'(a% 20pdadudps pt Ieast 8 rartiallyscondictive surfase of ant
to oxidati f Y, t

pl ati num pécj)Pgrr]r@rantﬁ)ébrl d& 'rfagt sél??rg?g @aop @cghﬁ\%? Ifevrfieﬁ% ﬁr @Antéét With
mat eri al s,the rwbstiategsmuuhmmngeprfdcbesmg él‘rrfe pmrselﬁgjéhmlejﬁeﬁ mabeble larportuon
co- pendi ng U. S. Pateq%ﬁﬁpgli, Ejon Serial No. 10/033,732, filed on cenber
27, 2001, SRl of &conqusivgRalisBIngomalerial Prap [CORIROSEE O sondyetivapelishing
Mechani Ca'm&@n‘a?@rﬂseddé’&“iﬁhol‘ %lédb%@ﬁpegaée@oﬂ\@'nﬁbﬁalbﬁoﬁﬁ{lﬁ eRGterd. { R
extent not 1 nconsistent wt he "cl’al ned aspects and description herein.
The i nventéxampledioe @ondectplleanatertalhma;sbe disposgdrinca 6backmg gaaietiahdisposed s

t hat d as fibers. d h 91 fib terial
bo ol 14 GPHEEN MR Hisasdh encrRaling arffy2R6 e talof fae chinelisy aliior
about 1 Umﬂaﬁwe?é}%ﬂthé%ﬂsﬂﬁﬁg\ﬁrﬁ&leQ?Oélcﬁl?‘ﬁxbedro@é%é@ﬁ%n about 0.1 pm and about

1 mm In one aspect, the dianmeter of fiber nay et ween about 5 pn1to
about 200 umw th an aspect ratio of length to dianeter of about or

greater, d0088] as Tdwvbasin@0gy thy eayerrd0d, @rndctbﬁcﬂm 208 my 9%0%6@9@@ and
foans, su Y, S

Cross- secﬁhona ggggﬁ}(?f TBE %@ &Pb@@%’wg%bgeﬁg %ﬂééﬁéadrbaﬂﬁ% E%ﬁx(l:%{lly’ moved

st ar - pat t doweedd thenba\sé | 108e ¢i6 faomtané clagramicbeof sheipsolishingamebdct 80 eak the

dielectric or c citive f|bers h ect ratio_fj rs having a | ength
Dot weon mranousSEindeSet s sbarhE 1 Befadr LisEGM ahd SolsRnEstaipd.
about 1000104!“1'06 iR 8 20RBY d@@pdé%%dinftﬂé B0y aﬂ%seﬁﬁpleb QQF?ﬁe sbﬁﬁ@@s or
cloths, of the conductive fibers. The fibers may al so have an elasticit

y
nmodul us i nThehshathiidj@ iscgensrallyiooupledoo @gnot@ncﬂébdiapos_m betdw th@\beseﬂ 08& he
i nvention nte S an el astic nodulu eces prqvj de, for.
compl i ant 11 HETPC22 S onaBRditnls § slereni i R Fanalies dopfa¥leedns Yne2hf pea
her ei n. [(Ei%?ﬂ)re@@[&btﬁhe&’ﬁat@at erial disposed on the conducti ve or dielectric

fiber material generally include conductive inorganic conpounds, such as a
nmetals netal, a carbon-based materi al a conductive ceram ¢ materi al a

metal i norl§%69i ¢ cmawobm%hﬁ.amﬁ@fe egdriiglsr SURBItPIREE HOMmat materiait
b

Totals.  ccsipattle G HE Elekfiolfie 2200 nEhtkonam datihamaly dfeBighing

i ncl ude gorhk dr:dcazmﬁsumay belﬂabdcaten frasmob @mymbemome)(ambelumopbbmmrsnPE

or of orr 60, TEREON B J7E S/ BDFE BMDAERc et - e BRcoRioRebpecusl the.
conduct i vey, %%lh aio?géfn'gb ac%ﬂ@gra 553 's|c|f déro‘?‘t Herh‘?r‘i@ér{% Fgé\{ %”gﬁﬁ%of

mat eri al includes car ite, car on particles cap
bei ng af f iintedferencenéit ithethesendiesiee, Eemgmtfspeoﬂeddhemm amgt thei likes Tihecdisde

i obi bC t ant al bi d T
i Cont i gl eublarebly Ssagdam (e PIRCHE IR to MAMB A BIGat A BHesS WaIolh

The invention al so contenplates the use of other netals, other carbon-based
materials, and other ceramic materials for the conducti ve materi al coati ngs
than those illustrated herein. [0093] Metal inorganic conpounds include,
for exanple, copper sulfide or danjeniteq3Cu9S5, disposed on polyneric
fibers, such as acrylic or nylon fibers. The danjenite coated fibers are
connercially avai |l abl e under the tradenane Thunderon from Ni hon Sanno
Dyeing Co., Ltd, of Japan. The Thunderon fi bers typlcally have a coating of
danjenite CUQSS betmeen about 0. 03 pn1and about 1 pn1and have been

o Y NS oA



20 material, for exanple, copper, cobalt or nickel, my be used to

i nprove adhesi on between the conductive material and the fiber material.
The conductive material may be di sposed on individual dielectric or
conductive fibers of variable Ien%éhs as well as on shaped | oops, foans

and cl ot hdhs redusing dheseastivity of deresiingreateriatapd regiying materialdeam the
mat eri al . ; : ctive fiber is a

pol yet hyl eJr@g?r?Leeélqg%&g{e%dh%@%Ctg%(?éjd.gb%«gigﬁ?ﬁ%ﬁg " exanpl es of the conductive
fibers include acrylic fibers plated with gold and nylon fibers coated with
rhodi um Aoomexanpite disa 2hdsicgenarafly bpermesible ta theladettrapter@@6r ilal ons a

nyl on fiber coated wth C er seed | ayer and ol d | ayer di sposed
tKe coppereMRy meq‘o@%]ﬁﬁ%%ﬁﬁﬁ%@ ﬁqu@Vsoﬁﬁ’g”JPFﬁﬂ% eOE&h@BHe‘éaggg
materi al s n Y iches; i es i duet

car bon- basfggnﬁgt gﬁ%‘hé?ﬁ@?ﬁgghga}@gﬂm;o gl?l,rescl,zgfl Ol’?’f? eryfé?é‘,cgfb%é’ns%ages
nanot ubes)foraed qartiatyodrozorhpletelp dhroaighaaye bbject) rsuehi asetheapolishingoartista. obke

t hereof. Exapplges of_condyctive particles qor fibers include intrinsi I
conduct| vOTETeR Sz aibdlansy R eafralit fo Pl anderodisibufionn of the”
conduct | ve,g@r&yieata0 Hrsh@Fitd Gistiddep tHBEbAYS ppAted in conductive

mat eri al s, conductive 1 norganic particles, conductive ceramc particle, and
conmbi nations thereof. The conductive fillers nmay be partially or conpletely
coat ed wi t[A074] netlal one @sheak ok thebdiec Ritaincludesapbdoraiiepedhavingra digmeter

conductiv ram tephal ., a al_.i.narganic ,c e Q¢ i natians
Chor oot REBE, ol G dnands B milE RN aha AR G ioRhes HE BRI BE
fiber or giefdthtiens ariyesavd hipetpaeon aensitt keiwecroasbiat200 drid blst 803% die
spherical, elliptical, longitudinal with certain as ect ratio, such as 2 or
greater, dldheowol_ﬁhy!goﬁﬁ&le_-s Maprerisrratiom dessitura glqut 23%. has (heen ebseasvedits
are broa [ [ . S [ :

o @ D1 onl boUbL BREREAS DP S BRI PlortEY ehBel RPURAGIND, FobBERRd!
second nat@enerally Ahesp@torafiohd ef thetisci 206samdyheapslishing lavtitte @08 aretalignedr
conductive fiber material partjally or conpl tel¥ coated in a conductive
metal or dBrRIGECRS RsBYigREPESwiiotst srassclphef elasirobite thiouob the HSCR QA BBE | ¢
or conductigigniiddghicls! & 1REIdiibalrkte QUrEEEPTRE ShNishRRY Sftidd BeCAREUEL! Ve
metal or conduct’ive polyners may also be conplete Ti1bers or pieces o
fibers. [GSGserhen dundisctd0bebyratneedhenscad cianus ed conduatave dditasive. el ectric
and conductive fibers and fillers to provide a desired | evel of

ducti vi i he.canductj.ve 21 | { shi ial, rally,
Che coat 1 bt °CNBIE: M ARIERRG) Iricies o bese i nPelith {Roc: BRI SRR o)
material traeehaditak pebshikgt (BEMPRLSotefsdd] the MVEnBO® WorlOmpratssialsing the

bet ween about 0.02 um and about 10 um The coating typically results In
fibers or gqndugtie IRQW'HQQ sl in wtherskabrigalion REacessds inval(ng slegtroshemical
bet ween ahgui 0.0 - - The i ki .

cont enpl a?%sﬁwg'at %’éa'[srﬁéllté }sv?m %‘Es}gla?é}egée%%%dgﬁﬁg]or?q c%%téoéri'r\%tn’ggﬁ{étschg@ l)'rc])?lHd?he
fi bgr or féléd:temcrmmlulicahdep@sitim}ngwhis;hdinv?ivds rt:ag wkibhilmbmntiet:é ﬁOS\b‘eﬁmgas;lsetﬂ tohe
conductive terial, coating or exanple, platinum whic as a.resistivity
9.81 [err]3RHY & B@forﬂhtbé%?a%IaeSlbt?St'é?r‘TgLﬁ%"féﬁﬁg%@ﬁ&@é%‘f‘@eﬂ fopepchvecMadridl a
nyl on fi bey; t A ﬁpg;é- C{Py] i r t 2
um of gol ?'&'f‘g’géggé)@ gn&t e cré‘Bgré%*, M%?c l’éét:)orrf‘%%;ggr:a%uﬁ?gygﬁ?ﬁéwé?%égg?%:&%{

di anet er ofnd heletirbehemicalhvermechboical 30atimg apwcabses GHCMRPP)[ tiggsfincnde a

conductive_ pol. shin terial may ., nclude a conbi.nation, of. the cponductive
or i ol ectddROINAHAR of RlclprApmical dghSsNpE ANCEMicaPBah hicRl RAUSEINS t b an
add! ti onal conducti ve mat e_ri fal and conducti ve f! Il ers for achi evi ng a
desired eljggisi cah ssardtisnh, tHet p;omhirgg Reticl® Po5SRI Higpaséd @nether giBer2062H aAn
exanpl e of a conbination is the used of graphite and %gl d coated nyl on

S

fibers as elacrolpiedinothe easiad; ah shavite 114 o thesaaishing heands dispased in

conduct 1 vane sieEfoRts B tactel T ing DI T U 205y BetRPBIL s tabef .
bi nder mattprodjh he fpsforaticsmstsites disn o6t bre el pehsheg natield 205 &he isor m

of binder material is a conventional polishing material. Conventional
pol i shi ng dislribpied an dhe sybsteate sufagedeaiooves fRimad Bieseisu Pawes frenep dowarc

el ude porlEiRe SRR PP soRkRER haBHi HtRle fafenadib MedRiEadh =

pol yphenyl ene sul fide (PPS), TeflonT"" pejymers, polystyrene,

et hyl ene- propyl ene- di ene- net hyl ene (EPDM, or conbi nations thereof, and

ot her polishing materials used in polishing substrate surfaces. The
conventional polishing material may also include felt fibers inpregnated in
urethane or be in a foaned state. The invention contenpl ates that any



22 el ectrical properties of the polishing material fornmed fromthe fibers
and/or fillers and the binder material. Additives include cross-linkers for
i mprovi ng pol yner cross-linking and di spersants for dispersing conductlve
fibers or conductive fil nmor.e unif orm er.materia

ol es. o LOBLUF Sy EIALETAlc PUdS 28 HaRp bbb HIECr iR ER dETdHadeps an
pol yi socyaggédic GrRERAKRSmetiyd. combi nati ons thereof. Exanples of dispersants
i ncl ude N-substituted |ong-chain al kenyl succininides, amine salts of

hi gh- nol ecul ar -wei ght organi ¢ _acids, co-polyners of nethacryllc or acrylic

acid deri vi#0Tdles Thaedgatiohge @20as f@mﬂo&omMewv@nﬁaésntmmd&ﬂumerﬁaﬁswa

o oups. such BeXRiATHba. N AICROVF AL PP F HES Ry AV AW SR oI 28 PY on

sul fur Conj ially &pmsn@@m digp6fedih bmmlzmofrh@ ﬁtﬂég %ﬂggér%réﬂfﬁrcﬁﬁd@és
have been observed as effective dispersers for coate ber’s” and

fillers inpathntheougtmttbei edver ZﬂﬂefothalentrCﬂyiﬁt&@)Ieamtm thentvotumee sddduandand
types of agditive il] vary fo r filler mat rlal ) N

e bi nder ot it Moyt sl of Ui baoBiadf 4t 4 Bhlloner i tding 230
shoul d notaﬁe%ém&uy ysbittinedNb&tiveedt £dower kurfhéé 1236t dfethecagsreaionh®58 and

i nvention 01] Further, a nmesh of the conductive fiber and/or filler

mat eri al nﬁ\p wterop%@m 2b2. has the belesri‘earaalypispllp highedithan she fawerawrface

hysi cal |y2eoth fiotePiseSEe2e: B BFANs s tisdhe JGherad anoris s
bi nder mat grought intbecarastugith e sLubstisteady @hdqmdhmbl medfum 12055 JROS thkl Y
corrprl se between about 2 wt.% and about 85 wt.% such as between about 5

. % and aPeRatrage 214, r@@lrwns seniget Wihithe elegtwivta 22@Hbroughniberrampiptenrange
polyrrerlc ] c or cloth of the
fiber mat eérﬁ: %@ga@agzrrél%f‘b%tv&e%g\éﬁé&&e‘?(/%@%& gﬁ?{g{a'&% ‘optionally, a
conductive filler, may be disposed in the binder. The fiber nmaterial coated
wi th a congozs]i veTinmtemotwlytaré%QObeollemtem uuotmnbasmf&ﬁhzrlg@qraﬂwflowmhmghsth&ay

coat i ngs. 4 A RriRgSTRL 51 BBAMR 8 TuBiRa i el hraveterh 2/ paa i

pad nat eri gélives rgggtebﬁ wwplwﬁyonn@uﬂe@tfheofesfewlr czsa[Qﬁ@?d p6H naat i yeky,
t he conductlve ers and/or fil'lers may be conmbined with a ond| ng agent

to forma eleﬁtfols'tet 820 dlowing inte the filichdelyemnsysteal 27bsa¢qjle@§ecbm thei reaetveir
ol yan do 2557 15 P, 2EF YreRirers hich BT 22D 08 WpralBagiBirds thfodgh o

conbi nat i Oﬁlgn(fl?@lhéoiM Addhé iroxale zmcwcérevtﬁer@lécwﬁie 22@'&@cﬁ§e@@ﬁ%@hlt‘h@
pol yners, itional conductive fillers, or conbinations thereo

used with ﬁéﬂ%éwdi%\g1%eﬁtflltﬁ5? Qds penenady gisnosed hﬁtweﬁrﬁﬁ%rewu@@g@nﬂy
or other p t T | ers
oy nl uog bRt a2 QL e e o R el e P AR b prient 5
W . % and alndbe eéctmalyt®)22ff. t he conposite conductive polishing material.
[0104] The conductive fiber and/or filler material nay be used to form

Coststivi b0 aeGRuBRhE spfief ey mdude pihadial, efeokplsiiten i 5
[err]-cm ogxdfipRe, il Boppér ésEMingPmatdifal Peiovhl, fse éfédl@iﬁe ndieineRldeséliifidic

article or poll shing surface of the polishing article has a resistivity of
about 1 [ edeip-kagesy eleez&r@lyt@anérpapsyhommécwoha%ﬁ,d elastiobites hsunh aatpotasgiumr

ol 1 shi ng_ Wagartatp "EERET o6 Rbfeiedshs, Hbae8t c o eeie g ek 486 santaine

having a bgédvateessof sulfurict laM:id Yoaeda eiedttolesf atehr @si soppet Ysulfatéband 50
[err]-cmor |l ess. An exanple of a conposite of the conductive poli shi g
ted

material aferivdiveenef d?mSpb@W sﬂﬁ'%gbﬁﬁﬁderﬁl%ﬂt@ﬂ@ﬁuéé@h g@% CCARPEE aplRAP

fibers whi ]

convent | ongleBoNEh habRBLRrbifib 3RicSacctc &6 oMol drffdenaipBg Hidteb ity

provi de a alebitﬁm)sngj article having a bulk resistivity of about 10 [err]-cm

or less. The conductive polishing materials for med fromthe conductive

fibers and/or_ fi Ia%ers de cribed herein gener Ié have rrech ni cal ropertl es
I

that do nol®0%dgr gd '&'ﬁﬂ@ sthe ueplor| editemp 'd@n%n‘%feﬁV Yiee SOBIRGSItINS
degradatio i ti ri

any bi ndereorr'lé\{berﬁl Pgﬁhﬁs &;?@ ccecl)%bl%@éc}mtgg avégée?@t??@gﬁgﬁ pY@c atnegcaﬁauai(m“!I
properties, if applicable, of conventiongk polishing nateri aI s used in a
conventional polishing article.




[ 0106] For exanple, the conductive polishing material, either alone or in
conbination with a binder material, has a hardness of about 100 or |ess on
the Shore D Hardness scale for polyneric naterials as described and

nmeasured by the, Anerican, Socjety for Testing.and Materi al ASTM ,
neadquar t SPBUOTIOTRY| SR SREEPIBURG.6y PIRAVOROISNG Feclyeac udt Re ALGRIANATS ve
terial - q
for ol ymer T g teREFSORE, SRttt i1 Bloctelte Sfblbliths"Utep Rur SIBERe iRl 2
about 80, processesosuemtaorcappearmating,i stpper paddic2dissolbtion exanpbrabinations

ducti | i.shing.pad Sh D d t bout. 50, and
about 70, TEOLoRaSTNNES Pebnanif g NBRI 1 FEDMycHA oiRges RePABUENsrech i ace
roughness P?filaag@‘f‘nﬁa,f’legnﬁ‘%aﬁ& $ Ghdereh tr 8&1%8%’&%&@520% tﬂﬁ SmsB! &¥0a Pad
'y S tore e su

are genera I gne uce or mnimze scratching of t strate

surfaces duitablg ekechahite adorppdsitdn g desdribeenin dppited SiatesbPatent AApdilieation

substrate surface. Polishing Article Structures |n one aspect, the

T Sy e Saa) B 100k B oBadisin Jariany e 200ze i BaneIBBIAed ful TelsreRge
t i al ' ' ' : ts, th
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polishing arti may conprise a material layers including at
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conpri sing conductive fibers and/or conductive fillers dispersed in a

pol yneri c PelieRiPgdrtesturt her, the conductive polishing portion may include
one or nore |loops, coils, or rings of conductive fibers, or conductive

fibers in ve f.of dChr i AR r . o '
e e
conduct i vd 1daard palishing artice 205l are notated pelativaye onecinatbertoceinvevecinateriabr

fabric. [QLl10], One exanple of the,conduct,iyv olishing portion, 310 incl udes
graphi e PED BecSUBRIERB otTassh: SRR FEaRerTo EaPIo R Dy R
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fibers) and conbi nations thereof, disposed in polyurethane or silicone. 25
materials as described herein. The substrate 114 and the polishing article 205 are
respectively rotated at about 5 rpms or greater, such as between about 10 rpms

and about 50 rpms.

[0080] In one embodiment, a high rotational speed polishing process may be
used. The high rotational speed process includes rotating the polishing article 205
at a platen speed of about 150 rpm or greater, such as between about 150 rpm and
about 750 rpm; and the substrate 114 may be rotated at a rotational speed between
about 150 rpm and about 500 rpm, such as between about 300 rpm and about 500
rom. Further description of a high rotational speed polishing process that may be
used with the polishing articles, processes, and apparatus described herein is
disclosed in U.S. Patent Application Serial No. 60/308,030, filed on 7/25/2001, and
entitled, “Method And Apparatus For Chemical Mechanical Polishing Of

16



The article support portion 320 generally has the sane or snaller dianeter
or width of the conductive polishing portion 310. However, the invention
contenpl ates the article support portl on 320 having a greater width or

di t th I t 310 le the f
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di fferent shapes such as rectangul ar surfaces or elliptical surfaces The
i nvent i on [6asn} her\Nhentcmrmmetimgsthermtbstrlate sorigcs;ta peegsoré shiahguipGmisi on lexk0),

the article ort ti.on L near r belt of
mter ] al . S5 PRt 2 BoichTelesa i ARPIRE Reiba Benbglisbitts Aride 2B and the
materials s'u'&sErERe Qu’rlfécsé“ ﬂ%r@éﬁﬁr@%t@@gn of %bb@ﬁE PP 1658, ARIek EBBMB%éPV
damaged during ECMP. For exanple, the article support portion may be
conpr i sed asfleas dé®msedt with slubpivaties bomiginisg dow ajreslectrrnmqrmtarg rpatqrmrbretween
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conbi nati ons thereof, and other polishing materials used in polishing
subst r at e pslishiagesubsTatesawith cbrdgctjvepalishingtarboles 26 desgribed ecginvent i onal
soft material, such as conpressed felt fibers inpregnated with urethane,
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article support portion 320 be made from a conductive material
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fromthe surrounding el ectrolyte by an inert nateri al s a

convent i oria¢lugel thehiapplicadioar ohla aoltagercdjl abondt 45 . vcme or (less149 thwesuhsimte
article su rt ort'on 20 is cond the artl ort ortio 320
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portion 310 may have_a resistivity of about 1.0 [err]-cmor |ess as
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resistivit il rﬁ&s/[c ranc:C &h %nrl%r?@%ﬁ?t oYBeRrUéérFESoét;t?RQJrﬁ %EbB{h
may provi or un orm ias or current td mnimze con UCtIV resi stance

al ong the esmpsﬁémea 00 e subistratee, for exanple, the radius of the article,
during polishing for uniform anodic dissolution across the substrate
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article support porti y a conventional "adhesive 'suitable for use
wi t h pol i sipany theitrequiementsd fom rgmbivisigi materialctroge $he Rubstrdtes surfeceny Floe
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Al ternati veI%/ polishing article 205 only includes a conductive
pol i shi ng tge mlnuraseld’ he ﬁéecérdﬁ&ﬂuléiﬂlﬁeeﬂ]@&flcg ipAgtesbhiguencomprises AMlvied 2o a

conduct | ve B RN or T RO B! s EREARE e RCechertdt EF o

pol i shi ng aydlyieh e 48hsane rewstee alditageesvarabkesubtiale f@l acdgcohit tme Aoeriod,
plurality of perforations may be forned, respectively, in the conductive

pol i shi ng anst repAatNg thadfitsheant tsespadssigpsr t For exampE20theo elesdical t pulse
fluid flow therethrough. The plurality of perforations allows electrolyte
to flow through and contact the surface during processing. The perforations
may be inherently formed during manufacturing, such as between weaves in a
conductive fabric or cloth, or may be fojped and patterned through the

mat eri al s by nmechani cal neans. The perforations nmay be fornmed partially or
conpl etely through each |Iayer of the polishing article 205. The
perforations of the conductive polishing portion 310 and the perforations
of the artrcle support portron 320 -y be aligned to facrlrtate qurd flow
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perforations may be spaced between about 0.1 inches and about 1 inch from
one another. [0118] The polishing article 205 may have a perforation
density between about 20% and about 80% of the polishi ng article in order

to provide sufficient mass flow of _el ectrol C S ol i rticle
sur face.  nRRUERr e et 26 vaimira eeleBUBr GPRs b e b B 3hle. or
above the JrRraKHALY 9VoHE NS bbdvelatshdRET! 1 WoIte bRdidbdut TBWoRS. used to control

fluid flow therethrough. In one exanple, a perforation density of about 50%

has been observed to Brow de sufficient electrolyte flowto facilitate
uni f or m arfeeddt diV¥itbitoe icorrett penforatiopupaitaratandsdensilyeon the polishing merdiasitt y

br oadl ' h I f I
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the polishing article when perforations are formed in the polishing article

205. [ 0119pb$tﬂétm@urrfa¢@1aso¢orﬁpa@dat@dtfwe higihey ads;esr@nwaédateoapd dewvele cemter or m
distrlbutl n of, el fe t article 205 to a
substrate’ 3' '@tg%é)ﬁrgpéf‘ﬁpt Pﬁggg%ééPé‘PI hﬁ] lﬂg%) perforation density,

and organi zation of the perforations of both the conductive polishing

portion 316vsand tQunductive Infateriah Guch ey tomperdcthtainigconitérdalrom vaderabigned
to each other to provide for sufficient mass flow of el ectrol te rough

t.h
t he conduéfqm@tﬂ@ﬁts%lpﬁ‘?@“%ﬁ thensuhslralpsuriaseat @ cate %fuﬁt?f?#tt gee NW"BQO to
t he substr e S d i Shin
article Zdéésf%oggérﬁ)?r&b eb%t%(%ﬂro% e @o%@:‘ﬁo@@at poI@&qd]ng‘@ﬁl clmé 96% to
]Pr oVi dedefe‘rzbmdlmmmofuu‘mef mwlanMrecmrlreréythe écbppervmatertdhﬁosmé)sémvm S8 rébaont
or anodi c di tion or eectrop atin rocesses. The Qves
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I nventl Onrﬁeﬁhé@rle%&ﬁal%t‘é%’%&e@ﬁ'db%ui QPﬁwrdlrﬂllaEB%bBBPQrOdOaﬂ(ﬁﬁlnor pol i shing
surface tHat contacts the substrate surface. To provide’increased or
controlled electrolyte flowto the surface of the polishing article, a
portion or{ogelr alFallpwiig tthe plectropalishing p@;ze*asnt $he substiate mayt be fyrtbmes.
Al ternativel none of the perfor rconnect, Wt
Cheor oovdD1ined 3% iffedlo, BRSYS by BYET Bidiag e BLa6e Wit
grooves usfglet®iclt acateribRt coelieprowd yplanbtigwor nmeumnbmngarpr@cfes@veusmgartﬁelat e
grooves, annul ar concentrliﬁgrooves radi al grooves hel i cal grooves

anong ot hém@duw\ée pishing fasficled i ANt exanple &feazwfab@ buiieg apracesssaedi on
that is s cidl ircu y at
faci | i tat ST ‘ﬁ o Rlisclagel | sgl?r#g'éde‘”gf URy %%I%ﬁéh?\ﬁgﬁ Edaclse hdlo
grooves maqelsm 968e¢|tecﬂanhMayh’eT 2000 gm@mmpomjedbe\ecemf byguefsenad to the
patterns, such as.an intersecting X-Y attern d the polishing
surface or®dentnatnconsistagt with g?‘?gﬁ'?ﬁ?e éﬁ?%?ﬁofr ?leﬁ%'npol i shi ng
surface, or conbinations thereof, to inprove electrol yte fl ow over the
surface ofp&h*g“ﬁgm,ttr@ématg%g] The grooves may be spaced between about 30
mls and about 300 ml|s apart from one another. Generally, grooves forned
in the pollPeT} ng Tdre lp@h@ung\mrh@lewQﬂ%rlbedvmmlramyt bg fermed dremasanductive

or oove. pat TBRATnd1atonYererBiuse & oaffhue Vo PRIy Mo LBLEE AR, BoltincBenp o

apart fromondecive eehentil¥pSsdd nbd diclié Ay er eonfudiveaioliRhingsiaterialll Areher
cross-sectional shape, or spaC| ng may be used to provide the desjred flow

of el ect r @ybedimgmi ta omdtmtlwgspgmlm@nmaé@rwlgﬂmen@@deu gonauGtves fiaees,

nmore fully
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" Met hod Arst cyrtsinationss freredfaniag Imertﬁs;fan’eed rrahqmlymmm atatesali ncor por at ed
herein by reference to the extent not inconsistent with the clains and
di scl osure herei 0123] El ectrolyte transport t the surface of th
subst r at e [AR8p] ben@'% QLC ?'hﬁésré'@:\tlcﬁa'@gﬁec%'? Yatiye peir disle ?tI'BrIEaWrIaI'?the
grooves t I e g i
Svenly di ;‘St%hb%%”eé’ei%ﬂﬁd@/f b Ay bolyicteRdr AR Rased BRGLaleR Blieoat
pr ocessi ngpartisipsdateteor eovered avithpa aoemsisictige eIaienaIahyIuJehngsarreétadgghedrbnn
addi tional el ectrol tefIO\gl g';thr%@%:lhthe rforati n exanple of a
pad perfor%ﬁﬁe@nmé r BEPNRYCHE Ro 'FJWS‘%” sacF‘P 'Vﬁ Q¥+ efcanbinations
Pat ent Application Serl al No. 101026, 854, filed Decenber 20, 2001, which is
incorporated by reference to the extent fpgt inconsistent with the aspects
and clains herein. [0124] Exanples of polishing articles having
perforations and grooves are as follows. Figure 4 is a top plan view of one
enbodi nent of a grooved polishing article. A round pad 440 of the polishing
artlcle 205 |s shown haV| ng a pI urallty of perforatlons 446 of a sufficient
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to the substrate surface. The perforations 446 can be spaced between about
0.1 inches and about 1 inch fromone another. The perforations may be
circular perforations having a dianeter of between about 0.02 inches (0.5

The port otitehe a8 baPodelybe bR, M ik gt 8. MHTSCh: HfgehaP ©f
par anet er gond0etiveCMDrizosPeRth| 6R6 drahdm: Wepd, child, 261 rifoof eonddaiver fbémer med

in the polishing surface 448 of the pollshlng article 205 therein to assist
transport Nltipieclanees et coadyetiver materiale fioniaxasmie: mytigle dayesa f reorgtactive t he
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concentric grooves on the polishing surface 448 as shown in Figure 4, an

X-Y pattenoossp shawe condfuigtivee fibenthaude i dislgatrir opaddr@justives fillee\Wwhatdrials
Figure 6. [0126] Figure 5 is a top plan view of another enbodl ment of a

pol i shi ng C@étﬁ%%ﬁn@ cgngectae Blﬁiefdﬁls peistastiic, palymeric materials noay padised as
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grooves, angtenals, aLusle dsepsliysmidead polyidides! hyloal p@ymvepolﬁur’eﬁtarmmiowester
groove, or disposed in the polishing article 548 outside of the grooves
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[0127] Fi g:mnd)lﬁatlmsahhetem‘r enbodi ment of patterned poI i Shl ng article 640.
In this enbodlnent grooves nay be dlsposed in an X-Y pattern with
diagonall gog oove |nter e X-Y patt.erne roove§y642
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article and the outer djaneter 650 of the O|IShIq9% pad 640 may be ee of
per f or at i d\e¥leyripetql Juipeid. materialsoaresgengtallyi sRaMicaliynvedswih grgsieunding
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7A is a top sectional” view of one enbodi ment of a conductive cloth or

fabri o 7000/03,788yfled arsBecembenaih 206bnenisiec Cposihierigoling Aricka oo
| nt et woverk PrpGHerieg) Boshadc) CRRIG Wi Sifedpaldtdl hereif s aRRGRRCe ¥

her ei n. Thee fexdgntcnétf incohSiswmY afitH tieErimeataypeots Bna duserptidn werdtpl eThal
may include a pI urality of fibers coated with a conductive materi al

i nt er wovenlY&UOHr A5Q GOARMRlatahéng HERIA QrEgNiSl YoinPraaniealeralsrthpl mpydpe
i nt erwove c that is then coated with a conductive
mat eri al . rhﬁg"dbfs'ﬁbérg dfe%ﬂbé‘dhﬁgéh,r ornmed by a conbination of the two
processes for formng the fabric of interwoven fibers coated with a
conduct i vqgoom] er iTde fiherlid@teriai mat;eberﬂmhdlordmllp\naurmaatwee oiThediieztiengthus in

pattern of the interwoven fibers 710 in ertic 70andhr|zontal 730
di recti ondNg 4ange E}@{W%ﬁ'bébPH %%‘&P@dﬂ?o H@Otsrmehw R é?r'ptPejW% N Ghost

form of fapygi y S, In0 i v RN
patterns t o‘i f}gﬁn?ﬁqiggggh u@'[nlq'velnc o‘?hafsgrﬁggh?idgéﬁ% ﬁﬁ%{%\‘é‘ﬁtg Otg%t ﬁen
fibers 71Gbmué 5 prneowatosh 206 |pm avithdan papeetgabo angthttodta‘meher of about Fioe

740 al | ow el | fluid fl |
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Ry, be di shfest nayRRlo/ TBEIsCaRpBYEY in BRRrahaRel YTRElhaResedonguaey of

fillers may al so be |sposed in meric bln er. [0131] Figure 7B
is a partial cross-sectional view of the conductive cloth or fabric 700

di sposed on the article support portion 820 of the article 205. The
conductive cloth or fabric 700 nmay be di sposed as one or nore conti nuous

| ayers over the article support portion 320 including any perforations 350
formed in the article support portion 320. The cloth or fabric 700 nay be
secured to the artlcle support portlon 320 by an adhesive. The fabric 700



through the fibers, weaves, or passages forned in the cloth or fabric 700
when immersed in an electrolyte solution. [0132] Alternatively, the fabric
700 may al so be perforated to increase electrolyte flow therethrough if the
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rates of electrolyte solutions of up to about 20 8al | ons per mnute. [0133]
Fi gure 7Chaying pdengti beiwees- geewti Hmam andabodt 1060 gnax in lengtrabnd detgoenay
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with the perforations 350 of the article support portion 320, Aligning or
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contact the~”su
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the fiber conprising a nylon fiber coated wth gold. An exanple of the
fiber is a nylon fiber, about 0.1 pmof ceobalt, copper, or nickel material

di sposed deo9zhe rfyonsiuctiveanatesatidigpesed onghe songuriivaips gistactriofibenmatesiall t |
copper, oOr,JN : i al. jvel n i y.be
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of a conductive, cloth 700 di rsn[g‘%)sed in or coated with a copductive bjnder.

The conducdi SRMBINREEPS tBgreCbnprfaBrss Rfmetal that me hguesed forpheysrndustive
conposite d ! i i i ol IC o]

o ore ofeiefRTCHsatngd Rerbl SholdsPomble | Refalf® odfieh® HOBO¥ba’ and
gr aphi t e fadmebinations dbereof.beNoble anétals jrohate )galdyr ptatinbhacpalladiurhi bredigm,
coated in conducti,ve terial, ,and a polyneric,material , ch as \

ool yur et hdABH Ry PBEIUTR dHeR gAY e BEIHD: 937 Fpripuatops dhereol,of whigh ed

W th a conghiglandeplBBhGhi @ prafdtRIET THE Iniditidh a8 tohferiflatbPthety SO BHBHr Ve
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Contuct | vidgemimatils S Betanatehik Matid oshics kb Pegh Thiskiafafereh.
conductive binders conprising between about 2 wt.% and about 85 wt. % of
conduct i vaoddal | erMetERYinbfgati€ dcavnbbuhde intlude! eBr aBfapRe ee6serd 88 fideb &
herein. Exanples of materials that may be used as conductive fillers and
conduct i vedasijenite. LunSs, dispesedonypalwserc bbars, such 9s aeaylaner mylpn ifivars.omhe
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cl ai med aspegiderbe®diom NiRdRSanhe DyemduCso ), Led fridpanrebhd Aenderon@chies s

of between about 1 mcrons and 10 mllineters, such as between about 10

m crons arf¥PigBhave @ coating: of danienite, GauSsi pebvaeryabautdd.0d4Ha &g oW hiler s
may be appl| I . ff?tgléjs.“ i y be used in

t he sane ﬂlﬁrhnﬁég\rot%\h—.{‘ﬁ(@&@@%ﬁ@ﬁﬁ@g'ﬁ?ﬁgtcgﬁggct a'rlgﬁ%ﬁjtg?sgﬁdﬁh in Figures
7B and 7C. The conductive binder may be applied in multiple | ayers over the
conduct i vgooe3h. The cordadijvectoatingemaynk disposeti dickntlyi an HppFibed by platire,
conductive rgg_sh agt er the nmesh has be%n erforated to. pr.otect t&ﬁ Bort'hon
of the nmesiPaRPoPEYSIERLYRRHAGRASIIGNIGNEMIGH tiong Pitingden berdaggf the
conductiv 1 IS t t| S f (GLi on
o o condu e B R, e o R b A b o
conductive nmesh. The conductive prinmer may be made of simlar material to

t he conductive binder fibers wth a conpggition nodified to produce
properties having a greater intermaterial adhesion than the conductive

bi nder. Suitable conductive priner materials may have resistivities bel ow
about 100 S2-cm such as between 0.001 [err]-cm and about 32 [err]-cm



33 [0~a0) Alternatively, a conductive foil may be used in place of the
conductive cloth or fabric 700 as shown in Figure 7D. The conductive foil
generally includes a netal foil 780 disposed in or coated with a conductive

bi nd 790 320. of ial f
Porte s noruatbriahcior Binle Soiarocobal ia Tl Mau s Goedin inbMiadhedon
ni ckel , angiweenlthe edHURavS aRtial andstehmiss @aldhial Pl Bid eERYudiRk! R@itetal

iridium rhenium rhodium rhenium ruthenium osm um and conbi nati ons
t her eof , crf\awlblecdisgoﬂ;eﬁ andngivistuiah dielectec mre)‘oeduenk(e fibers~gf Venabém lehgths ag

foil may include a nonnetallic ctiv DI| sheet ch a copper
sheet | wanbdhap ehesl aRsr ROBRo ek ard SRl o faheEenade aut ol e e dtric e
a netal c%ngchygflbepﬁqa@er%el ectric or conductive material, such as
copper, nickel, or gold coating a cloth of nylon fibers. The conductive

foil may al so conprise a fabric of conductive or dielectric material coated
with a coriee®s}i veimienamplenaf e suitakle Qmwptm@dlbaen%anpolsrﬁéuyle@ﬁdan geatedi |

may al so ca wi,.re frane scr n ar i nt onnec

conduct  veHbagRe  Aodliofe! Geies iR Bbaleifers hEliR MR idPhre plajed oo
with a congifgbleaRlNflgsn MBERY todtedSwilieFROHIDRT AveeRbmpld BE d BRIUC08 fiber
contenpl ates the use of other material in formng the metal foil described

herei n. ~d/silg apederlian maéeibalnl@r nyloo fiberested bélh diepppear aegd e md at e
t he net al tal foil 780 to be conductive netals
that are cé)i%!a\yeg% s&"(‘f%gg}{n t(\fﬁ}pﬁg?as){?ﬂ oundi ng el ectrolyte, such as
copper. The conductive foil nmay be perforated with a plurality of

per f or at i qoo9ép0 a&ehendmdmé filreinmay Wallde catborhbased hieterialsderctonductioe |
may be coupled to a nductiyve vvlre to power sup p% to bias the pO|IShIn

surface. WA eﬁo@”@h S. t tHexareplgs pbiconggetivenrasbaibpeed maiRsia!s ['OQE?eThe

conductiv S C o) ric
200 and merpaff oho e, 4y TS ottt idtiottiies,° RIS Lo, arbBA
aspect, tmrogeldugtapmeblandenronilglﬁatlensaméreeﬂ E«xamp&smat edbnduaitive {E0ticles er
the netal foil .780 has, been erf ated t otecgt the portio f the t al
o) o0 diess dACHABTITS T o e h Siets. "l BRucarBistive | RREUSBR der
descri bed Qpl&d Wvlfm‘é BEnAIERESRGLEHH! O dMEHE tilke nﬂé‘t'éh!a% Zé?é)cedflﬁ' J.:OT?(ﬁR)iIV@r

mesh by casting liquid state adhesi ve or binder onto the fabric 700, foil
780 or meghateTias, biaetdkciive t onganiti diarliaes orcantseictiver icerarisi | pasticleesand4

'nj oct i on RETANEUHL Iieot B b Elh S 1PHSTROR eSO LY OE coPAtEl hqteo
conbi nat i agith bheeef stidly abea HEBR MmetfinaaRFbbebaséd engteridl Condachabeéramic
mesh, or foil. Both thernoplastic and thernosetting, bi nder s may be used for

this appl imaterigh. a( ,eia) iNYAasicoROBWONEEN ArhEoRBINAONSY theseeldcas Arecrined
metal foi 'r}egg{ﬁpw i anﬁ:{let&ea Cfﬁl@f“%ﬁéfe\‘l fQid c%nbﬁb(ﬁngﬁﬁd?@@yﬂﬁe Wit ' ng

t he net al ural or at1 ons havin ter or w
bet ween alompiped.dr MNeokelnd (himlut:tnle r[nﬂemr may bepdphienigak ail(p‘ml:attlougltwmalewnh

e o e Sl bl i ubR o A B e e SEBRRSH BB ™
herein. filers. Filler materials are broadly defined herein as materials that may be disposed
in a second material to alter, the physical, chemical, or electrical properties of the
second material. As such, filler materials may also include dielectric or conductive
fiber material partially or completely coated in a conductive metal or conductive
polymers as described herein. The fillers of dielectric or conductive fiber material
partially or completely coated in a conductive metal or conductive polymers may

also be complete fibers or pieces of fibers.

[0097) The conductive materials are used to coat both dielectric and conductive

fibers and fillers to provide a desired level of conductivity for forming the conductive
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Conductive Elenments in Polishing Surfaces ~o~4s~ In another aspect, the
conductive fibers and fillers described herein may be used to formdistinct
conductive el enents disposed in a polishing material to formthe conductive
polishing artjcle 205 of the invention, Th ol ishing material may, be a
Gonvent | oSG BRIeRE neeserall e sortinaeicadnpbichys MaiRe inepPLed oF dhe
exanpl e, %ib%?%ﬁ!%r'ﬂ%r?ﬁé‘i@ﬂél foea‘?rf]jﬁm&%“?éwé%nfé%ﬁréoij@rﬁ 'a‘ﬁ%ra%cﬂh%@ @d 1n
t he pol yner as descri bed herein. e surface of e conductive el enments’ may
form a pl avehvad betweersabdwto 02 furh rendpatbosth hgnar Theloeating npyicalikt sultalove

a plane of_the syrface of the polishing article. Conductive el enents na
ext end up B5r286 ﬁérg ving rr?éi%@glfeaﬁ@%t%@ﬁeabwf199e0-&m,ﬁvgh;ﬁﬂ balwesy about
article. 7567 1YW laﬁdf‘%ﬁ'thQﬁ PERY THe! MIERASE chRferMSiEte HFa‘P’?Q%‘iERY}iM@s are

el enents having a specific structure and arrangenment 1n the polishing

mat eri al , ddpendentanitbe nuatetiaispifdiotls théfiber adfiNgrcaral theorwhtingi weed, iabdmsaynd
fillers, and.materials therefrom such as fabrics, y al so be .
Cons: dor e PGS LeS| GBR OTCPGIT IR Fatigy T&rRXATDIEn B ABHTo g
pol i shi ng & LCleRi o @4 i, [ joprC| iR . LAY
perforati orﬁc{sahdﬂeglrsggw ngg@]toat{}?1 gpﬂ?y(?eggr h‘i‘ﬁg?ﬁﬁpﬁ"ﬁf‘%ﬂsﬂi %éﬂe@@ér%rﬁgg '
4-6, with iocofiegarratomfibet coated wittt akouts).d qum moppp madke! t drecatiati aodiabout

I t i h i | | oLy t Fi 8A- 8B depi ct t
and & cr oSS HBLEL OHATSRRR e GATaeroFICBRE O6ABBAY oL G & (BEl A Al
article 8QGfe el BEnFEHHIHSShVED ﬁﬂneé%’éﬁoﬁigtpﬁﬁﬁd therein. The polishing

article 800 generally conprises a body 810 having a polishing surface 35
820 adapted to contact the substrate while processing. The body 810
typi cal | y [8e88pr i e £oaducea rmalisbingpmajemali ayatrelude | a scynbinatign of the

di el ectric, pal arial, e —0~ The .
pol 1 shi ng CSHFPAIE ebelekbRs: et RRHRL gL IRR BN REed & Aihegd S an
depr essi ongidiishdl ocomglidtiver endieti@l aindl eantiuowe ifilly forcathigvingndudesived
el ements 840. The conductive el enments 840 nmay be generally disposed to have

a cont act eleslfigale copduetyityl ahther rolisking REfic® dverartigsaneAaeexaraalenyf tae
o _ 2 _ e > e
pol 1 shi ”gyéqt]fﬁtﬁ.%ﬁor??sothe ﬁh‘seeocpg‘bgq%‘gg?i%c{oagﬁld 2 tlac? ngbb%' fi5hrsYasC Y +cg'g:{51|%gve

such as b aving a conplian exi I pressure no
surface, tmatenal comerigingctieasila partibaof addoriduetive pdiigHing matekalent s 840 when

contacting the substrate. During polishing, a contact pressure may be used

to urge t ntact surface.850 into position co-planar.with the. .

ol 1 si ng 10656y a6 espdupyie B mellraycpaend e Bk RfFrale s Rinatipes « o
the el ect ripbidcA, %fb@'&iéﬁéﬂsbﬁ il apsihEer aidtenal 86FormerareBnigmRitei dorifuctive
descri bed herein. The polishing article 800 may have a perforation density

bet ween atRAlishpgomatediahbOine Bov ¢fibinger mataried és acoaventianad pelishisainmgierial.

anodt o i <3RS bsHHIA el s SrEBkhSrally dicefitc Hatenls sl & Rleathe”
general | y miymetis enatridise! Exarriptesraf afidlettrisusdlymerit hmlishingeniatermaé include

polishing materials described herein, The_depressions 830 forned in the
body 810 &lyyethans ppdcpelyHisipane tBixedt With filless.c pakgatbonate| eaRbenyane

durin r | e € i k-
the. onmbod SO Hems Brser PR RBWel{ee, Angfebiagi Rt ahiyend
havi ng a r(&Bivyubracombistionsdhermof daspateer polishssg nedepalsi ssechin aolishihg

f d.f i i L "X tt . 870 t
o o Vet Pas Y SRR o 5B e Al
Cross sectihiégnstedfin AethBkB TS d PR 8ahea! stated Tﬁ’é‘ﬂﬂ@‘i‘ltiéH@éﬁiéﬁh?laﬁ‘ﬁﬂ‘%tt he

groove contacts the substrate surface as described herein. ~o0~-s2]
Al t er nat i valyy conventibmal gdisbing Bateriamiay drel wsedvas & bingtarsmateriali wiho deel

t herein) may pe .di sposed irreqular. intervals, be orientated radially,
parall el , 95% gF'ﬁ%ﬁﬁ?@Lﬁrﬁﬁ"e&ﬁge%ﬁQb%h?W%nal ly be linear, curved,
concentric, involute curves, or other cross-sectional areas.

[0100] Additives may be added to the binder material to assist the dispersion of

conductive fibers, conductive fillers or combinations thereof, in the polymer

materials. Additives may be used to improve the mechanical, thermal, and
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36 [053] Figure 8Cis a top schematic view of a series of individual
conductive elenents 840 radially disposed in the body 810, each el enent 840
separated physically or electrically by a spacer 875. The spacer 875 nay be

a portion i.el ri ihshing naterial. or, el ectric.interconngct for
he el enoritectelfoneres Bt 15T o¥iafBbcirRiel o el thaiTpet g Bls 575
may be a saff iR BhdéMendlelials N Additvdd MAude \@bss-Mkerst feerinipreving! pélPhié@
material or conductive elenents 840 to provide an absence of physical
connect i orcrpss-linldngtang dispetsanty doedispersisg onductives fibarsaos epadactiveciilarent
configuration, each conductive el engnt 8 may, be Jndi vidual | onnect.ed to
o power . olPE: WBSAnEoRaliE PrBefatAtash, Dumbies of Hasenkarss iR anifg
back to fidhesurtl, 28ifindB crdSink&RAUsdIy 8@ néSmBAGndH, S BAG eEomBirdien§ody
810 are generally provided to produce a bulk resistivity or a bulk surface
resistivi ttDGEﬁOfaboED(amleSZ-@fmdjspﬂ%r@QBtS linclode apubstitated: Hengrehaighialkeny!

The. conducticsBal it uRE itse Al RarPcf it Stadthe sids, G Bofinar € 3
not degr adfetha@eficsus taahniedasibegérnvatives etsttainiity potar’ iupbaslich @s amines,

degradation in acidic or basic electrolytes. The conductive el ements 840
are ret ai rifgides, imiBegejrides byrdroggo edierp Edadene-propyientrapglyaens spo@iniag by

ot her net hg ~55= In : odi t. ct | s,,.840 ..

cuf 1 ci entig o GiaPRasHeh "o ARTES SR, imlieg. FHIT hielioaL e T UCATaBh ace
bet ween t haulfup ndomtainkigr tas@oBhbs aBdch s shibglytelic adier bRE 1YI&1e@sestBls have
Sufficient conpliant, elastic, or flexible materials for the conductive

el enent s4Eatapbpeyedaas &ffarbo disnesserades asid geatad fibersoand dillersin pinger
Shore D S% S QMR i shi ' '

el enent g%g%g@?sﬁg%g%qggal ogoggmﬁg}%%gggﬂé‘ H%b%&o@g%ép%ggéog%%tﬁﬁgg \é@lr'e D
Har ﬁnessf myl gtlarftbe fmgrp?gfnmmf briHl il \?elhas thebmmied‘l maQelltiaJlrnﬂbeidaahdg‘ne aboat
such as exi bl e or ndabl e fibers terial, may also be used as the
conduct i veé@TRRIEREEE dinsiratiye snd fr’?PLt'gé‘oé o?ﬁﬂ?é’#@dd{fﬂmﬁ" Repted as lguiting tg%
and 8B, th&q pRNiYRéiikentbRMENts 840 are enbedded in the polishing surface
810 disposeg on an article support or sub-pad 815. Perforations 860 are
formed through both polishing surface 810 and the article support 815
around cor@mii vdwiherem snes%o.of(hta%eendxmtiamaﬁmre aotl/arhélleromaberialvemay be

I t ' di,el ect.ri. tive fi ted with,a .
conduct ; vaormedrnafecy gt Aielie By rpup e pifiaient SriofifR of eotisbidyfe foer
material, agnidbr avndupWey MiHer hnsediapdbeforive a physeERy ToPBAdOGE | ore eleafibanpar
resistant) conposite as described herein, The conductive el enents 840 may

S

al so conprGosdinkgHsl eediver poPhase it thebindes materigh hdhecennslustive dibgss apdier

as descri o*&%fi@é{ HkRs anéf%mg é‘drﬁgﬁéé ‘B%M%(erpra%%{ 9 6% %BGUPQS’wf.‘%‘?
conductive elements conprise a conposite of a conductive epoxy and a
conduct i vesuchbas bebtwgen abogt & wiyleoand bbeut 60atted, of the golishing ncdteral whay!| on
fiber coated wﬁtQ a@ﬁUt P.l E?Lof cob?lt, copper, or nickel disposed on the
nyl on fi béPMRRGIYAELR POV & DigEetM@€Rlsed on the a nylon fiber, and
carbon or graphite fillers to inprove the conposite's conductivity, which
i's deposi tigfhay N AR GHrvIveRFaBHE O RRAR -of e BB br frialiehi#l BBtdwih a conductive
cross-sectional schematic view of another enbodi ment of a polishing article
800 havi ngnatai@hcand @pdipealntad cangpetived fillere maayy beTdispesedi i the dirdesmehbe

800 may be; | j t i . - pl o]

ext end ng kU oG oY saRHOPRR s L@ simRLA ebts Piga b Bk ™d vam.
conduct i veTted gaRY may4be PEsddtttogithéh® Arikéuaidoneuttle nfeshORith ke desis rof bed
herein, disposed, encapsul ated or wapped around a conductive nenber 845.

Al t er nat i V@IResivas oF goalingsondtiet Yara mepdiss digpgsed as alcanslugtive iIséenerhinsad,
encapsul at ed. . ar {] . 845. The conductive
menber 84 n%?R@U%%fﬁggggﬁ§gﬁ§%fBgﬁgﬁgﬁgHg)%égﬁggﬁgﬁgp'described herein, or
ot her conductive materials, such as copper, suitable for use in

el ect r opol[0o#d3] ng Alternathsehp. theheoruative tfibees ahdfoeriillest thayale aostbinednwiinsa a

conposite oﬂﬁﬁhe fabric and a binder, material as d scribed_herg:n with the

fabric forRRNENGAASHE 4P ToHRt aGOPRRSCROBFUGYE RRIINRG MaAlerfk nHdes Md
t he bi nderg, tipsRl £ or m anJ r rtin t ﬁﬁﬂﬁ ctdve

el ement 86t 't)réllgilé:a ésﬁ(;d"f(‘:%n%é%g a{hd#gtﬁo%vl tu%é %gé{;ﬁ%&iaw}@&agﬁ%m arI tifdes! s
cross-sectional area with the walls of the tube fornmed of rigid conductive
fabric 700 and a bondi ng agent as descripgd herein. [0159] A connector 890
is utilized to couple the conductive elenents 840 to a power source (not
shown) to electrically bias the conductive el enments 840 during processing.
The connector 890 is generally a wire, tape or other conductor conpatible
Wi th process fluids or having a covering or coating that protects the

e SN~ o o e ~ N~ 1 .



copper, graphite, titanium platinum gold, alum num stainless steel, and
HASTELOY conductive materials anong other materials. torso] Coatings
di sposed around the connectors 890 may include polyners such as

fl b , ly-vinyl chlorjde (PVC) and, polyimde. In the enbodi t
B kR e BB e b SR
T SRS Sl Yo shenpure SO bpofh i anysly

articl e 80llerd, roryaimbinatibes tiarkof]imeynte tided adthnibet bondA agent fer achigliegl t o
a conductive, grid (not shown) disposed in the pockets andl or _t hrough the
body 810 tqe&ﬂr%é@e@tr'pehw@ﬂ%uw &8 OhRr R plticle pERRERtias.g dbe ¢ ive

Fi gure 9A j ' hSIH ©.0 ' Q

pol i shi ng here AngfdtIBER et 1R E Ry en GoRRL oM ACRSBELERS Wk S0 oo
partial | y betwdentdborit & ewBhtamdO@douti Bpoed, ohtiee pohipaisite conduttnee pBlihing he
conductive eIenFnts 904 generally conprise a plurality of fibers, strands,
andl or f1d&R@8lfingers that are conpliant or elastic and adapted to
contact a substrate surface while processing. The fibers are conprised of
an at | eaghoafr t i1He YorkARAVE bk BT maAeRa May bel LRI IS RIMOESHRLVE
dielectric material coated with a conductive materfal as described hereln.
The fi ber paiehingl matdrals ot adiales havihgwulinonatdaee resiskivityeafsabant 50 osaoe

enbod montetR AT Brlepisguite b AbOUha Sl sties O oneapes6A! 4k baishing
plural ity HicleonAEChbishirkd Rrfti8 BN pDIifHiAgCoOMRA&S dfothe l%lﬁéhiﬁ artidleChas a

conductive spbielenentslg%S include the at least partially electrically
conduct i vaesistdtsotiebeul bdd-chepeiass. Adeageatlyl theotondiectivepaisbingnmetedied or

i ncl ude a | on_fi b oated with.gol d.as. described_herei . rbon_f.l ber.
The bace. 908 SroB0RHHsHT THeC bafiobfuf®? tuSTing RERIAT p0" foltsiiiafil Ring
coupl ed t anateriannfet proviidy tdhgrdease Q08ommctioe Spolkhirngaircle biaving a esullef
conductive material, such as copper, that dissolves fromthe polishing pad

article dUepisgviboPr enpuly suficerresistivity pbabgut 80X cem @r tews. pABcexmplg of a
dur at | . ] i . FO~ l | :
Goner ai 1y SomPSHIEOBEHE! boifulchoe sl TibioHel AR KbiehiEng TRRIrY Mdferial

906. The dociddes igotd e exmeldrs cOatedniiyerb ewloich exxhibit cedistivitiesno01 AxdnD Or desy, ees
relative tQ the polishing surface 906. |In e di prents where i he conductive
Fenent s Shapabad 6 ¢ CANUERIPTZAPAIPRING B4 BrEl SEPO IRt hens g Sulibest anggits

t he condug}i i i i L i bedli ng

bort aoe oag PfpvBE HBAIIRDAIER nARAG B3I sty RATBRO RO IemPEr b8 19510

and an upper, clearance portion 912. The nmounting portion 910 is configured
to recei vd0t05k baldwe goaduetivenealishingcmalerials closmed from taedconstugtive tfikers

et hods. * B/ Bl desribe B e BBLEdna R 8ot Brone Bl R gt
i nt er sect dgdrad® Unidehsogtamud aleetriRkOfslds badcdreaesistant o delgpadfibA ihcidic or
generally larger in cross section than the nounting portion 910 to all ow

the condudiasie eerines- e wndugtiveviaatesightand iany Bindepsmatarial \yqds are
pol i shing Ay q&g% hSi t st t LSt
surface 96%#ﬁ?ggééP .guggﬁﬁaﬁﬁgBﬁﬁ?fﬁﬁﬁﬁﬁﬁé?égﬁgbgﬁﬂﬁﬂﬁagP'236§@?§@?ﬂ39
articl e 9(iblishingryateratsdsed img convérdmmad pOlishing artjleir al ity of di screte
conductive elements 920 forned thereon. The conductive el enents 920
conprise fibers dielectrig, material. coat by a conductiyve terial .are
verti call yoibkp) diata B ndhEoraueditE BeTsuBY SraeHRt R R o F
article 2Q%mBdafe® i aZBintal nvatdiiaP el Rdrafesa el Hdier100THE I:anNenahe Ng
el enents 920 of the polishing article 900 are generally orientated between
0 to 90 desh@esD Hardness scaledor palyowricnyatanialnas describediandmeasured byibe i n

any polar prientatjon.relative to Lne n to the conducti urface
a0, "The. ARatEet setRteenl Byl EIAET M Reedfudteiedib AtaRebhE

pol i shi ng pasissyhamid h Mvonenadpedt heXdrifucaé ndteliabRasliashaendss bf apbecsed
areas of the polishin he contact height of the conductive el ements

pad. . .
920 above Qrhesponi e g@o@ulaﬂé@dnﬁﬁ%/ spaledpr polyarrsin MBtenials, siaheas @ Stye D

about 1 meriest ol Hat fec G RBEH! £ 8y bRyt 8L HF A dSnErEORA et R PGE
t he polishing surface and a dianeter of the conductive elenents 920 may
vary upon the polishing process being pegjormed.



The conductive elenments 920 are sufficiently conpliant or elastic to deform
under a contact pressure while maintaining an electrical contact with a
substrate surface with reduced or mni rral scratchi ng of the substrate

wmy only COMAEPENE CORHSDYS PoIEBEALTGINENE oreers DIARECRs (TRVESR05.
The conducétﬂo\(,@ %‘m%béut‘lﬁo ﬁ?@cé’ﬁdﬁoﬁ@é'ﬂdh@ﬁﬁ?\‘é SéHiaR 110 Hérdth wﬂ:’lhdé%'éor m

current density over the surface of the polishing article 205. ]o~s~~
conduct i veuslaseeoughoess af @bauh&08dniasons er dessludthenprapertiasc of the aollshmg

adnestve A r vl AN deidtied 10 TR cPr BDREES ARG CLPPacdbAe o

pr ovi de a%u@ﬂa@@yaﬁn@mhamaw igRlistAG VERN vitis 92@@”@2 bnlﬁia§ %f Peesidratad

any surroundi ng el ectrol yte. The conducting surf may be in the form
of a roundupi@ceshi ng pad or a linear web or belt of polishing article 205.
A series of perforations (not shown) may be di sposed in the conducting

surface 9 far. Wof el ectrolyte therethrough. [o~ s8] Wile
FoaipBAicis vy

not shown eres may be di sposed on a support pad of
convent i ongo7pol iighbme F8peRE Be fp@rsmegl At M9 cvnshdyiad of g gmg|éh|@ye5 of

polishing article 900 on a rotating or |inear polishing platen [
Fi gure 10&0@@19%\1% palighing magtiediabdesgived herein eispssedran ansippiontenin enother

Ponduct | vaspPEfie BBt Sd RGP AL cdnpreee nibiehy SEMardir) favsss Tiblusing o
first end |é@a&>ramdoradl&m@rrﬁlat@ndl 3R e dubpestedsurace sHaNHeR” fomrlaod&wdmmd

in the polishing surface 1024. Each conductive el ement 100 be coupl ed
to an adj Guniasg 'obkeDtaGting 2 Isthetieter and @t deastpong artids S@ppoﬁmm% sub-

ext endi ng ve the polishing surface 1024. [o~~0~ In the enbodi nent
depicted i'n Figure 10A, each loop 1006 is fabricated froma fiber coated by
a conductive material and are coupled by a tie wire base 1014 adhered to
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matena! lncludung the conductive fibers and/or conductive fillers as described
herein. For example, the conductive polishing portion 310 may include a conductive
material comprising conductive fibers and/or conductive fillers dispersed in a
polymeric material. Further, the conductive polishing portion may include one or
more loops, coils, or rings of conductive fibers, or conductive fibers interwoven to
form a conductive fabric or cloth. The conductive polishing portion 310 may also be
comprised of multiple layers of conductive materials, for example, multiple layers of

conductive cloth or fabric.

[0110] One example of the conductive polishing portion 310 includes graphite
particles and gold coated nylon fibers disposed in polyurethane. Another example
includes graphite particles, carbon nanotubes, carbon fibers, and combinations

thereof, disposed in polyurethane or silicone.
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material on the tie wire base 1014 is believed to be a sacrificial |ayer
that dissolves in preference of the underlying | oop 1006 material or tie
wire base 1014 material to extend the |ife of the conductive el enent 1004.
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gold or platinum) with any electrolyte used in a polishing process.
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of the surdzme 99 the polishing article. (o~~a~ Figure 10C shows a
schemati c perspective view of another enbodi ment of a polishing article
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be configured to electrically Isolate the conductive el enents 100
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a schematic perspective view of an alternative enbodi nent of the conductive

el ement 10MM2bingrt materialoguchrae aconvastiona pelishipgtmalenal evapeblscdetalmesh or
fabric of interwoven conductive fibers 7 006 as described herein having a
first end 1008 and a second end 1010 di sposed in a depression 1012 forned
in the polishing surface 1024 to form one conti nuous conductive surface for
contact with the substrate. The nesh or fabric nay be of one or nore | ayers
of interwoven fibers. The nesh or fabri02§onprising t he conductive el enent
1004 is illustrated as a single layer in Figure 10D. The conductive el enent
1004 may be coupled to a conductive base 1014 and may extend above the
pol i shing surface 1024 as shown in Figure 10A. The conductive el enent 1004
may be coupled to a power source by electrical connectors 1030 connected to
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article. Passages 1050 are formed in the body 1024 of the polishing article
i ntersecting grooves 1070 for the conductive el enents 1004. An insert 1055
is disposed in the passages 1050. The insert 1055 conprises a conductive

terial, h | d th ter. al th duct | t 1006.
Connect o 451dbo” PSR pRclh $bEed hortioR34his fgedtebe tiRgadilk suve
wth the inggén 3855malhBat@ngegicier %%ﬁ@uéﬁﬁty?qw?,l OWEP rasRAVR, HAUH GRe

Ends 1075 of the conduCtive elenment 1 may De contacted wth ‘the insert
1055 for fdomguetivepakishing podionr iy hFormexarspigs theodehdfctiva gotishidg goirtien 310

el ement 1004 and the cqnnectors re then secured to the caonductive
Tnsert 108896 0P & TRsUVEY ot ebred 1 10800 4HeloRs 38 44 BRere oo PR SURPTS

t he passa idPr3 gy ep Aufif C CldsYS gt ataheC.

i nterval sqg)lﬁ(;élg tzr?e/ Ig]r?gr?ﬁ@oé%?hg éown@ﬁgt'ﬁ/%%elégﬁlxgy%gﬂ,”%%nﬁtfpgf t%e
extrene ermdottiveharivadeduppostepettionedi20 pody pravidefars uniform ©ias er xusrent és  of
schematic side views,illustrating the el astic ability of the |oops or rings
o conduct TP ETAHVEIEEPIAES ARG IHe ARt ohihg Stiebore SxBDPe. the
conpri ses radp@l b thédarbitle! afinglpOlisHiSPIBEAMBrA SHediBagisddidtoh UdrBEs aHer a
pad support 1130 with grooves oOr depressions 1140 therein. A conductive

el ement 1s4bstetpsudaee A Icooguctiver britglel sBppot poriinrei326t miay aceupled tooat ed

by a conductive ek i i i n ' e i .he pressi on
1170 and oS as e FordtererthiRBRET 1B hd b ducBE Detiefio b8 3980 T
contacted with the polishing article 1100 and noved in relative notion with
the surfaqe1sf tEemsrallghihegcarductive daiBfingApoition 31b 34 aahersxtd aied airfidie
conductive elenment 1140, the loop 1150 conpresses into the depression 1140
whi | e mai rRURPRthgoRIoRc BROCRY a sanyentional radhesive, Byitableefor 163 4ths Relishing

Figure 11 : j % oGl di ger
cont act  t HoeteaR e L PRI boces e, TheditsiVeing8 e Efe oh e RS
uncong)r esscmr:]bwlala‘rge' ohlcthead]gmtémeats of theepricegs as tlsélgldmirbe djitbarrﬂ%m]fa&urer.
~0~7s) Further exanpl es of conductiv ol.i shin ads are descr.i in

Ui 1ot St BB S ORRATAPORERCHD I b AIHEH 10 SUAPORLASHER S8GHeBE0G Y, an
filed Dec il j irS | I t hefph t t
ot 1 noonel R R T R A R P e
~0~~9~ Powsndueativé polishipg edrtion 319, Hbemsindsibtiveypalighing eortRobmey e atfisdd dbove
by using a connector as des 6'b d_hergin. or_a pagwer tr?nsference device. A
power ¢ artsF OPICUn H8F 20RoPY o e S Bt tnBENicRkeRitBh St at es -
Provi si onal Patent Application Serial Nunber 101033,732, filed Decenber 27,
2001, whi qb1es | My eeidictide Pylisisihgrsorten BoO tane taé_taeﬂélers,@prﬁqmﬁmB.@mof

wi th the aspects and clains _herein. ~o~ sod Referring back to Figures 11
A-11 C, pderPalighingeartisiforae are qeiiedalbt poeneatindattheialgotrplyte. nd plyealty of

| sctr| cal he . _ _ . .
the ar ooyl F At mlf Be BN " [Ehe Rl e EpRAGNET pIRAMG pElERPSRY | 7
enbodi mentarshthenaritioleFsuppost fdripnt3e wofadiitate ik flewehestird@harEnerplunglég on
i oc 206, G bTORHOFS| 3oHengeai oIV ¢ T TBUbh e i e surace” 0SS

e o _ g : ( _ o q
er nat i b¥esdifg Q*h%ﬁSéﬁcﬁéilorfslﬁ)mrﬁg%ésld%erg@ f‘éh{ﬁ@@%ﬁﬁ'mg%énﬁfﬂchﬁmgﬂgyg@
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are coupled to a power source. ~0~ s2) Figure 12A is a top plan view of one
enbodi ment of a conductive polishing padpogoupled to a power source by a
conductive connector. The conductive polishing portion may have extensions,
for exanple, a shoulder or individual plugs, forned in the conductive
polishing portion 1210 with a greater width or dianeter 45




than the article support portion 1220. The extensions are coupled to a
power source by a connector 1225 to provide electrical current to the
polishing article 205. In Flgure 12B, extensions 1215 nay be formed to
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Figure 6. ~o~ igare I's a cross-section schematic view of one

enbodi nentanothexr. connect or 1225 coupled to a power source (not shown) via a
conductive pathway 1232, such as a wire. The connector conprises an
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1260 or extend fromthe support 1260 as shown in Figure 12B (o~ss~ In a
further ertbrmn] nerGroovee Mmayt deerdiskpsednity the polismnggadickel 28% etosippomote t he
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power applied while interconnected wires and el ements may provide uniform
power to the el enents. The power coupling nmay cover a portion or all of the
dianeter or width of the polishing articje. The power coupling 1285 in
Figure 12F is an exanple of a wire nesh 1 nterconnecting el enents connecti ng
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by a conductive pathway 1287, such as a wire, to a power source external to
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. o s = T 1 e



t he basic scope thereof, and the scope thereof is determ ned by the clains
that follow 48 What is Clainmed is: 1. A polishing article for processing
a substrate, conprising: a body having a surface adapted to polish the
substrate; and at | east one conductive el ement enbedded at |east partially
in the boéBim]t he EXaRtAlRS i fe gEdQu@Sntsednter fagilifgte ialrstelvigatlew idupes linear
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dielectric eri a |n con uctlve mat e

I nor gani c opar thecs arfacecoitlecubgateer am ¢ particl es, and conbi nati ons
thereof. 3. The polishing article of claiml, wherein the body conprises a
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1, wherei ber coate conductive materi a her conpri ses
a nucl eat widthnzeteveieal almoutd tiils dend a!mnﬁr3(hmlldl bpbmagi myweeizetaaere‘qwred fand

t he conductive materi a I shi n e of claim 1 ere| n,the
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carbon fibers, and conbinations thereof disposed in polyurethane
si | i cone. sizg, diameter, cross-sectional shape, or spacing may be used to provide the
desired flow of electrolyte. Additional cross sections and groove configurations are
more fully described in co-pending United States Patent Provisional Application
Serial No. 60/328,434, filed on October 11, 2001, entitled "Method And Apparatus
For Polishing Substrates”, which is incorporated herein by reference to the extent

not inconsistent with the claims and disclosure herein.

[0123]  Electrolyte transport to the surface of the substrate may be enhanced by
intersecting some of the perforations with the grooves to allow electrolyte to enter
through one set of perforation, be evenly distributed around the substrate surface
by the grooves, used in processing a substrate, and then processing electrolyte is
refreshed by additional electrolyte flowing through the perforations. An example of a
pad perforation and grooving is more fully described in United States Patent
Application Serial No. 10/026,854, filed December 20, 2001, which is incorporated
by reference to the extent not inconsistent with the aspects and claims herein.

[0124) Examples of polishing articles having perforations and grooves are as
follows. Figure 4 is a top plan view of one embodiment of a grooved polishing
article. A round pad 440 of the polishing article 205 is shown having a plurality of

perforations 446 of a sufficient size and organization to allow the flow of electrolyte
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6. The polishing article of claim1, wherein the body further conprises a
plurality of grooves or perforations forned at |east partially therein. 7.
The polishing article of claim®6, wherein the at Ieast one conductive
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or conbi ndtavins grdwresob4 2 aiieposeli indsan X-¥npbitdra aotipo potishing ponticrd 548 cafta
polishing pad 540. Perforations 546 may be disposed at the intersections of the
vertically and horizontally disposed grooves, and may also be disposed on a vertical
groove, a horizontal groove, or disposed in the polishing article 548 outside of the
grooves 542. The perforations 546 and grooves 542 are disposed in the inner
diameter 544 of the polishing article and the outer diameter 550 of the polishing pad

540 may be free of perforations and grooves and perforations.

[0127]  Figure 6 is another embodiment of patterned polishing article 640. In this
embodiment, grooves may be disposed in an X-Y pattern with diagonally disposed
grooves 645 intersecting the X-Y patterned grooves 642. The diagonal grooves 645
may be disposed at an angle from any of the X-Y grooves 642, for example,
between about 30° and about 60° from any of the X-Y grooves 642. Perforations
646 may be disposed at the intersections of the X-Y grooves 642, the intersections
of the X-Y grooves 642 and diagonal grooves 645, along any of the grooves 642
and 645, or disposed in the polishing article 648 outside of the grooves 642 and
645. The perforations 646 and grooves 642 are disposed in the inner diameter 644
of the polishing article and the outer diameter 650 of the polishing pad 640 may be

free of perforations and grooves.
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| east partially in the body. 50 15. The polishing article of claim 14,
wherei n the binder conprises a polyner based bondi ng agent selected from
the group of an epoxy resin, a silicone, an urethane resin, a polyinde, a
pol yam de, atives thereo

P obmnt - snel o ABRAT® bl of by R Rl Ryt 58 fnirding. reyeset o

fromthe gepsehtie QFHdUérseta'ﬁGnﬁubiH,@ljg’Mb%é‘aén% More fuly tdesttibé@"is co-pending
pol ycar bonat'e, pol yphenyi ene sulfide (PPS),

et hyl ene- piiled &tetasi EademteFigvisional EmNEatiaef Senal” Nopol §0/828,43d01 filed yorne,
and conbi natipons, ih f. 16. .1 l.i shing articl f clapml wherei.n the
at |east « ‘308%3151«:?‘5@@ eé]t@ﬁgnweﬁﬁ(gcfégé 4%‘9368{% %W%@'Sg'%ﬁgbﬁ??\?é , r

di sposed i iﬁc_&faefa\f@a' HeReReHy irdferifcd @5th&Textdift mst! ihebmdISteRt Wit the diaimdhe
polishing article of claim16, wherein the at |east one conductive el enent
conpri ses andediseloawrecherein.ed fi bers coated with a conductive materi al

di sposed concentrically around the conductive nenber, an interwoven fabric

of fibers coated.w th,.a, conductive material disposed concentrically around
t he conducctcc? u%é‘fﬂ)EP,I'SBHEQ r{%ﬁg netals, a copper wire or foil

concentri gafzby diRspaeerh @adopdecBdndlQlidly OF oher@hBbdifrdint of @ERHHUMIVE choth

conductive binder, and conbi nations thereof. 18. The polishing article of

claim1, whidabria A0 thsddpay deprsed o dorn rad genduaiveepdlisbing pprion 3vdioédhei t h

t he conductj.ve. material, conducti fillers, (O hi natjons.ther eof nd a
bondi g agElitTaDe Bk %56 dim condcthle, s gt peER TR PahpERE, oI Myl
subst r at e fibepsMi0S cHftedawRR @y chadiicil edindt@dsit as desoiisd heeeirur The aBha s ed
to polish the substrate) wherein the conductive surface conprises at | east

one condudptieruogrefipats eentpdivitmg copddtiita Matenalreay indydsep Plwaktyeef filiars a
4o i blh . . .
mater i al - BRI o oBhaGARR Male R b REOER 1o, GARe TG, "THe AdbCTA Calso

\1/3\“2 t he axmddieta&wmrmatygmﬁbiateMN/éhﬁ‘rbe?@mprfbﬁaza ﬁmmtimatiéahenmoetécamtfxraa
i nder material _di spose etween the fiber and t conductive material. 21.
The pol i sKORGUSHYE pratege!. cTaefplRdc Wﬁélﬂiﬁ%b?r{@%%g iY@ ﬁ@nablﬂ?mfbogmﬁﬁwees

pol yam de drhB&dsesdhidrliflg thePRBAE s FteRToER fiBERPBbARIIWHACE SConducive !

material.

[0130) In one embodiment, a weave or basket-weave pattern of the interwoven
fibers 710 in the vertical 720 and horizontal 730 directions is illustrated in Figure 7A.
The invention contemplates other form of fabrics, such as yarns, or different
interwoven, web, or mesh patterns to form the conductive cloth or fabric 700. In
one aspect, the fibers 710 are interwoven to provide passages 740 in the fabric
700. The passages 740 allow electrolyte or fluid flow, including ions and electrolyte
components, through the fabric 700. The conductive fabric 700 may be disposed in
a polymeric binder, such as polyurethane. Conductive fillers may also be disposed

in such a polymeric binder.

[0131] Figure 7B is a partial cross-sectional view of the conductive cloth or fabric
700 disposed on the article support portion 320 of the article 205. The conductive
cloth or fabric 700 may be disposed as one or more continuous layers over the
article support portion 320 including any perforations 350 formed in the article
support portion 320. The cloth or fabric 700 may be secured to the article support
portion 320 by an adhesive. The fabric 700 is adapted to allow electrolyte flow
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pol yur et hane bi nder or conprises graphite particles, carbon nanotubes,
carbon fibers, and conbi nati ons thereof, disposed in polyurethane or
silicone. 22. The polishing article of claim19, wherein the body further

conpri ses lyrality of grooves or perforations fornmed at |east rtjally
Cherei n artfridfos Shets \Weahase r hasseoRs (RHECH Bole SRt T (ABG S0 eaen

i ntersect ., #3ers&hln %ﬂ'%lé&mgteasréll'gﬁdrﬁ of claim19, wherein the body further

conprises a connector tor connecting the article to a power source. 24. The
polishing article of claim19, wherein the conductive surface has a
resistivitg1a2i abidternatively,dhedablie 360 r2dy aldebe plerfehatad taiindrebse efectriobiten

19, wh ipt i shj ticle h har dness of  abo 10Q,.ar ] ess, on a
shore b rellmdierelatieh 1BER hessast; U A SPISEIRSOS BODA SSCRREREAO he
pol i shi ng gagktice IV F Eled@r yth*ﬂ@ﬂ%ﬁ%@f&&r@#@b' Y8, Rk {aF MY cBfRdt @ffuse

di sposed on a support portion, the Ttonductive polishing portion conprising
at | east dheougndddte fabriel @6@ris typicplly sidaptexbodperonated itd | adlosy, flowbmates of

coated wt onductj.ve terial, .. conbinations, thereof, disposed in a
pol yreri c %&é&yt&l Séﬂ@ﬂ%@%&yg@wq %%’g)”é REFUPUIRy of perforations, the
pol i shing portion conprises a plurality of grooves, and a portion of the

perforati qpfsspnd FMHQRVES id BIRIrEACrosL4ectiohal DM SfHhRLIGthidrFhBri® 706 Insdyhet.
wherein the body further conprises a connector for connecting the article

to a powerpaltauned witls pestodatinnsangen tohengich itbai pritasorefi parfarations e3&lippdhe

ti d,.I I Lcal | . he | east_png,, conduct i. .
e A por bR R pERph sl RlEfel el Som it EOP LB Rl T56 3 he
having a sioridaetvedritheast fabri®@ 7I00shal ot PEdsligrsEwRRdha peftiaidnsy 856 It Rt
conprising a fabric of interwoven fibers coated with a conductive material.

29. The padrfigiki AgPRET i RerEoBT 320.ai Aligeingwae MEnalighing Lir perfoetipns callayy dhe
fibers 52 operator or manufacturer to control the volume or flow rate of electrolyte through the

polishing article to contact the substrate surface.

[0134] An example of the fabric 700 is an interwoven basket weave of between
about 8 and about 10 fibers wide with the fiber comprising a nylon fiber coated with
gold. An example of the fiber is a nylon fiber, about 0.1 um of cobalt, copper, or
nickel material disposed on the nylon fiber, and about 2 ym of gold disposed on the

cobait, copper, or nickel material.

[0135]  Alternatively, a conductive mesh may be used in place of the conductive
cloth or fabric 700. The conductive mesh may comprises conductive fibers,
conductive fillers, or at least a portion of a conductive cloth 700 disposed in or
coated with a conductive binder. The conductive binder may comprise a non-
metallic conductive polymer or a composite of conductive material disposed in a
polymeric compound. A mixture of a conductive filler, such as graphite powder,
graphite flakes, graphite fibers, carbon fibers, carbon powder, carbon black, or
fibers coated in a conductive material, and a polymeric material, such as
polyurethane, may be used to form the conductive binder. The fibers coated with a
conductive material as described herein may be used as a conductive filler for use
in the conductive binders. For example, carbon fibers or gold-coated nylon fibers

may be used to form a conductive binder.
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coated with a conductive material conprises a plurality of fibers coated
with a conductive material interwoven to forma fabric, a plurality of

i nterwoven fibers to forma fabric that is coated with a conductive
material, or combinations thereof. 30. The polishing artt,\BcIe of claim 28,

wherei n t K¥3hbr iTheggondyckvadirder me¥ralse dglde gaditves ivgeded & pssist the
d I h.
passages, oRnORR! APLORMERNREL bl fhetsdRbRRE" BUME o IRNBOR iheNS

y conpri Sés

conduct i venpdiliesiand/apdiberorart Bpooed auhesiohupgareenpibiet contuctive fail and tree
conductive el ement conprises the conductive polishing portion. 32. The
pol i shing capduetive @f”d@ifaﬁﬁl well shdedmpreve dfomegbanigal sthefmak apgselgctrical

resistivity, ;?%rtlég’%%oﬁgu&%ectﬂh%r ﬁ g?é%ar iR tahh@g?\ﬁ%% és‘?or‘? nchhdd M

28, wherei e polishing ar ness of ab ess on a
Shore D H@lpdnms sfivahes, &4eth5hes,ppbly$hldteg art carhbinations atherez, fowhmpewed he
body further conprises a netal foil disposed on the conductive el enent. 35.
The poIisﬁ@h&S@Ptlcle of claim34, wherein the netal foil conprises a

plurality of perforations, a plurality of grooves) or conbinations thereof.

22 T e e RSt At el O ARty s g, ot
AN, A2. Al midleABR iy Are Zad/apleﬁdz.tAEpm\EeA.sﬁ.eAiilblppropertles such as conductivity,
abrasion properties, durability factors. For example conductive binders comprising
between about 2 wt.% and about 85 wt.% of conductive fillers may be used with the
articles and processes described herein. Examples of materials that may be used
as conductive fillers and conductive binders are more fully described in U.S. Patent
Application Serial No. 10/033,732, filed December 27, 2001, which is incorporated
herein by reference to the extent not inconsistent with the disclosure or claimed
aspects herein.

[0138] The conductive binder may have a thickness of between about 1 microns
and 10 millimeters, such as between about 10 microns and about 1 millimeter thick.
Multiple layers of conductive binders may be applied to the conductive mesh. The
conductive mesh may be used in the same manner as the conductive cloth or fabric
700 as shown in Figures 7B and 7C. The conductive binder may be applied in
multiple layers over the conductive mesh. In one aspect, the conductive binder is
applied to the conductive mesh after the mesh has been perforated to protect the

portion of the mesh exposed from the perforation process.

[0139]  Additionally, a conductive primer may be disposed on the conductive mesh
before application of a conductive binder to improve adhesion of the conductive
binder to the conductive mesh. The conductive primer may be made of similar
material to the conductive binder fibers with a composition modified to produce
properties having a greater intermaterial adhesion than the conductive binder.
Suitable conductive primer materials may have resistivities below about 100 Q-cm,
such as between 0.001 Q-cm and about 32 Q-cm.
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frame, screen or mesh of interconnecting conductive metal wires or strips, such as
copper wire, which may be coated with a conductive binder material as described
herein. The invention contemplates the use of other material in forming the metal

foil described herein.

[0142] A conductive binder 790 as described herein may encapsulate the metal
foil 780, which allows the metal foil 780 to be conductive metals that are observed
to react with the surrounding electrolyte, such as copper. The conductive foil may
be perforated with a plurality of perforation 750 as described herein. While not
shown, the conductive foil may be coupled to a conductive wire to power supply to
bias the polishing surface. While not shown, the metal foil 780 may also be

grooved.

[0143] The conductive binder 790 may be as described for the conductive mesh
or fabric 700 and may be applied in multiple layers over the metal foil 780. In one
aspect, the conductive binder 790 is applied to the metal foil 780 after the metal foil
780 has been perforated to protect the portion of the metal foil 780 exposed from

the perforation process.

[0144]  The conductive binder described herein may be disposed onto conductive
fabric 700, foil 780, or mesh by casting liquid state adhesive or binder onto the
fabric 700, foil 780 or mesh. The binder is then solidified on the fabric, foil or mesh
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compression mold, lamination, autoclave, extrusion, or combinations thereof may
be used to encapsulate the conductive fabric, mesh, or foil. Both thermoplastic and

thermosetting binders may be used for this application.

[0145]  Adhesion between the conductive binder and the metal foil components of
the conductive foil may be enhanced by perforating the metal foil with a plurality of
perforations having a diameter or width between about 0.1 pm and about 1 mm or
by applying a conductive primer between the metal foil and the conductive binder.
The conductive primer may be of the same material as the conductive primer for the
mesh described herein.

Conductive Elements in Polishing Surfaces

[0146] In another aspect, the conductive fibers and fillers described herein may
be used to form distinct conductive elements disposed in a polishing material to
form the conductive polishing article 205 of the invention. The polishing material
may be a conventional polishing material or a conductive polishing material, for
example, a conductive composite of conductive fillers or fibers disposed in the
polymer as described herein. The surface of the conductive elements may form a
plane with the surface of the polishing article or may extend above a plane of the
surface of the polishing article. Conductive elements may extend up to about 5

millimeters above the surface of the polishing article.

[0147)  While the following illustrate the use of conductive elements having a
specific structure and arrangement in the polishing material, the invention
contemplates that individual conductive fibers and fillers, and materials made
therefrom, such as fabrics, may also be considered conductive elements. Further,
while not shown, the following polishing article descriptions may include polishing
articles having perforation and grooving patterns described herein and shown in
Figures 4-6, with configurations to the patterns to incorporate the conductive

elements described herein as follows.

[0148]  Figures 8A-8B depict a top and a cross-sectional schematic view of one
embodiment of a polishing article 800 having conductive elements disposed therein.
The polishing article 800 generally comprises a body 810 having a polishing surface
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comprises a dielectric or polymeric material, such as a dielectric polymer material,

for example, polyurethane.

[0149]  The polishing surface 820 has one or more openings, grooves, trenches,
or depressions 830 formed therein to at least partially receive conductive elements
840. The conductive elements 840 may be generally disposed to have a contact
surface 850 co-planar or extending above a plane defined by the polishing surface
820. The contact surface 850 is typically configured, such as by having a
compliant, elastic, flexible, or pressure moidable surface, to maximize electrical
contact of the conductive elements 840 when contacting the substrate. During
polishing, a contact pressure may be used to urge the contact surface 850 into a
position co-planar with the polishing surface 820.

[0150)  The body 810 is generally made permeable to the electrolyte by a plurality
of perforations 860 formed therein as described herein. The polishing article 800
may have a perforation density between about 20% and about 80% of the surface
area of the polishing article 810 to provide sufficient electrolyte flow to facilitate

uniform anodic dissolution from the substrate surface.

[0151] The body 810 generally comprises a dielectric material such as the
conventional polishing materials described herein. The depressions 830 formed in
the body 810 are generally configured to retain the conductive elements 840 during
processing, and accordingly may vary in shape and orientation. In the embodiment
depicted in Figure 8A, the depressions 830 are grooves having a rectangular cross
section disposed across the polishing article surface and forming an interconnecting
“X" or cross pattern 870 at the center of the polishing article 800. The invention
contemplates additional cross sections, such as inverse trapezoidal and rounded

curvature where the groove contacts the substrate surface as described herein.

[0152]  Alternatively, the depressions 830 (and conductive elements 840 disposed
therein) may be disposed at irregular intervals, be orientated radially, parallel, or
perpendicular, and may additionally be linear, curved, concentric, involute curves, or

other cross-sectional areas.
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dielectric polishing material or a dielectric interconnect for the elements, such as a
plastic interconnect. Alternatively, the spacer 875 may be a section of the polishing
article devoid of either the polishing material or conductive elements 840 to provide
an absence of physical connection between the conductive elements 840. In such a
separate element configuration, each conductive element 840 may be individually

connected to a power source by a conductive path 890, such as a wire.

[0154] Referring back to figures 8A and 8B, the conductive elements 840
disposed in the body 810 are generally provided to produce a bulk resistivity or a
bulk surface resistivity of about 20 Q-cm or less. in one aspect of the polishing
article, the polishing article has a resistivity of about 2 Q-cm or less. The conductive
elements 840 generally have mechanical properties that do not degrade under
sustained electric fields and are resistant to degradation in acidic or basic
electrolytes. The conductive elements 840 are retained in the depressions 830 by
press fit, clamping, adhesive, or by other methods.

[0155] In one embodiment, the conductive elements 840 are sufficiently
compliant, elastic, or flexible to maintain electrica] contact between the contact
surface 850 and the substrate during processing. Sufficient compliant, elastic, or
flexible materials for the conductive element 840 may have an analogous hardness
of about 100 or less on the Shore D Hardness scale compared to the polishing
material. A conductive element 840 having an analogous hardness of about 80 or
less on the Shore D Hardness scale for polymeric materials may be used. A
compliant material, such as flexible or bendable fibers of material, may also be used

as the conductive elements 840.

[0156] In the embodiment depicted in Figures 8A and 8B, the conductive
elements 840 are embedded in the polishing surface 810 disposed on an article
support or sub-pad 815. Perforations 860 are formed through both polishing
surface 810 and the article support 815 around conductive elements 840.

[01577 An example of the conductive elements 840 includes dielectric or

conductive fibers coated with a conductive material or conductive fillers blended
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may also comprise conductive polymeric material or other conductive materials as
described herein to improve electrically properties. For example, the conductive
elements comprise a composite of a conductive epoxy and a conductive fiber
comprising a nylon fiber coated with gold, such as a nylon fiber coated with about
0.1 ym of cobalt, copper, or nickel disposed on the nylon fiber, and about 2 ym of
gold disposed on the a nylon fiber, and carbon or graphite fillers to improve the

composite’s conductivity, which is deposited in a body of polyurethane.

[0158]  Figure 8D is a cross-sectional schematic view of another embodiment of a
polishing article 800 having conductive elements disposed therein. The conductive
elements 800 may be generally disposed to have a contact surface co-planar or
extending above a plane defined by the polishing surface 820. The conductive
elements 840 may include the conductive fabric 700, as described herein, disposed,
encapsulated or wrapped around a conductive member 845. Alternatively individual
conductive fibers and/or fillers may be disposed, encapsulated, or wrapped around
the conductive member 845. The conductive member 845 may comprise a metal,
such as a noble metal described herein, or other conductive materials, such as
copper, suitable for use in electropolishing processes. The conductive element 840
may also comprise a composite of the fabric and a binder material as described
herein with the fabric forming an outer contact portion of the conductive element
860 and the binder typically forming an inner support structure. The conductive
element 860 may also comprise a hollow tube having a rectangular cross-sectional
area with the walls of the tube formed of rigid conductive fabric 700 and a bonding

agent as described herein.

[01591 A connector 890 is utilized to couple the conductive elements 840 to a
power source (not shown) to electrically bias the conductive elements 840 during
processing. The connector 890 is generally a wire, tape or other conductor
compatible with process fluids or having a covering or coating that protects the
connector 890 from the process fluids. The connector 830 may be coupled to the
conductive elements 840 by molding, soldering, stacking, brazing, clamping,
crimping, riveting, fastening, conductive adhesive or by other methods or devices.

Examples of materials that may be utilized in the connector 890 include insulated
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HASTELOY® conductive materials among other materials.

[0160]  Coatings disposed around the connectors 830 may include polymers such
as fluorocarbons, poly-vinyl chloride (PVC) and polyimide. In the embodiment
depicted in Figure 8A, one connector 890 is coupled to each conductive element
840 at the perimeter of the polishing article 800. Alternatively, the connectors 890
may be disposed through the body 810 of the polishing article 800. In yet another
embodiment, the connector 890 may be coupled to a conductive grid (not shown)
disposed in the pockets and/or through the body 810 that electrically couples the
conductive elements 840.

[0161]  Figure 9A depicts another embodiment of a polishing material 900. The
polishing material 900 includes a body 902 having one or more at least partially
conductive elements 904 disposed on a polishing surface 906. The conductive
elements 904 generally comprise a plurality of fibers, strands, and/or flexible fingers
that are compliant or elastic and adapted to contact a substrate surface while
processing. The fibers are comprised of an at least partially conductive material,
such as a fiber composed of a dielectric material coated with a conductive material
as described herein. The fibers may also be solid or hollow in nature to decrease or

increase the amount of compliance or flexibility of the fibers.

[0162] In the embodiment depicted in Figure 9A, the conductive elements 904 are
a plurality of conductive sub-elements 913 coupled to a base 909. The conductive
sub-elements 913 include the at least partially electrically conductive fibers
described herein. An example of the sub-elements 913 include a nylon fiber coated
with gold as described herein or carbon fiber. The base 909 also comprises an
electrically conductive material and is coupled to a connector 990. The base 909
may also be coated by a layer of conductive material, such as copper, that
dissolves from the polishing pad article during polishing, which is believed to extend

the processing duration of the conductive fibers.

[0163]  The conductive elements 904 generally are disposed in a depression 908
formed in the polishing surface 906. The conductive elements 904 may be
orientated between 0 and 90 degrees relative to the polishing surface 906. In
embodiments where the conductive elements 904 are orientated parallel to the
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the polishing surface 906.

[0164) The depressions 908 have a lower mounting portion 910 and an upper,
clearance portion 912. The mounting portion 910 is configured to receive the base
909 of the conductive elements 904, and retain the conductive elements 904 by
press fit, clamping, adhesive, or by other methods. The clearance portion 912 is
disposed where the depression 908 intersects the polishing surface 906. The
clearance portion 912 is generally larger in cross section than the mounting portion
910 to allow the conductive elements 904 to flex when contacting a substrate while
polishing without being disposed between the substrate and the polishing surface
906.

[0165]  Figure 9B depicts another embodiment of a polishing article 900 having a
conducting surface 940 and a plurality of discrete conductive elements 920 formed
thereon. The conductive elements 920 comprise fibers of dielectric material coated
by a conductive material are vertically displaced from the conducting surface 940 of
the polishing article 205 and are horizontally displaced from each other. The
conducting elements 920 of the polishing article 900 are generally orientated
between 0 to 90 degrees relative to a conducting surface 940 and can be inclined in
any polar orientation relative to a line normal to the conducting surface 940. The
conductive elements 920 may be formed across the length of the polishing pads, as
shown in Figure 9B or only may be disposed in selected areas of the polishing pad.
The contact height of the conductive elements 920 above the polishing surface may
be up to about 5 millimeters. The diameter of the material comprising the
conductive element 920 is between about 1 mil (thousandths of an inch) and about
10 mils. The height above the polishing surface and a diameter of the conductive
elements 920 may vary upon the polishing process being performed.

[0166] The conductive elements 920 are sufficiently compliant or elastic to
deform under a contact pressure while maintaining an electrical contact with a
substrate surface with reduced or minimal scratching of the substrate surface. In the
embodiment shown in Figure 9A and 9B, the substrate surface may only contacts
the conductive elements 920 of the polishing article 205. The conductive elements
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[0167]  The conductive elements 920 are adhered to the conducting surface by a
non-conductive, or dielectric, adhesive or binder. The non-conductive adhesive
may provide a dielectric coating to the conducting surface 940 to provide an
electrochemical barrier between the conducting surface 940 and any surrounding
electrolyte. The conducting surface 940 may be in the form of a round polishing
pad or a linear web or belt of polishing article 205. A series of perforations (not
shown) may be disposed in the conducting surface 940 for provided flow of

electrolyte therethrough.

[0168]  While not shown, the conductive plate may be disposed on a support pad
of conventional polishing material for positioning and handling of the polishing

article 900 on a rotating or linear polishing platen.

[0169] Figure 10A depicts a schematic perspective view of one embodiment of a
polishing article 1000 comprised of conductive element 1004. Each conductive
element 1004 generally comprises a loop or ring 1006 having a first end 1008 and a
second end 1010 disposed in a depression 1012 formed in the polishing surface
1024. Each conductive element 1004 may be coupled to an adjoining conductive
element to form a plurality of loops 1006 extending above the polishing surface
1024.

[01701 In the embodiment depicted in Figure 10A, each loop 1006 is fabricated
from a fiber coated by a conductive material and are coupled by a tie wire base
1014 adhered to the depression 1012. An example of the loop 1006 is a nylon fiber
coated with gold.

[0171]  The contact height of the loop 1006 above the polishing surface may be
between about 0.5 millimeter and about 2 millimeters and the diameter of the
material comprising the loop may be between about 1 mil (thousandths of an inch)
and about 50 mils. The tie wire base 1014 may be a conductive material, such as
titanium, copper, platinum, or platinum coated copper. The tie wire base 1014 may
also be coated by a layer of conductive material, such as copper, that dissolves

from the polishing pad article during polishing. The use of a layer of conductive
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100 100 i preference of the underlying loop 1006 material or tie wire base 1014 material to
extend the life of the conductive element 1004, The conductive elements 1004 may
be orientated between 0 to 80 degrees relative to a polishing surface 1024 and can
be inclined in any polar orientation relative to a line normal to the polishing surface
1024. The conductive elements 1004 are coupled to a power source by electrical
connectors 1030.

[0172]  Figure 10B depicts a schematic perspective view of another embodiment
of a polishing article 1000 comprised of conductive element 1004. The conductive
element 1004 comprises a singular coil 1005 of a wire composed of a fiber coated
with a conductive material as described herein. The coil 1005 is coupled to a
conductive member 1007 disposed on a base 1014. The coil 1005 may be encircle
the conductive member 1007, encircle the base 1014, or be adhered to the surface
of the base 1014. The conductive bar may comprise a conductive material, such as
gold, and generally comprises a conductive material that is chemically inert, such as
gold or piatinum, with any electrolyte used in a polishing process. Alternatively, a
layer 1009 of sacrificial material, such as copper, is disposed on the base 1014.
The layer 1009 of sacrificial material is generally a more chemically reactive
material, such as copper, than the conductive member 1007 for preferential removal
of the chemically reactive material compared to the material of the conductive
member 1007 and the coil 1005, during an electropolishing aspect, or anodic
dissolution aspect, of the polishing process. The conductive member 1007 may be

coupled to a power source by electrical connectors 1030.

[0173] A biasing member may be disposed between the conductive elements and
the body to provide a bias that urges the conductive elements away from the body
and into contact with a substrate surface during polishing. An example of a biasing
member 1018 is shown in Figure 10B. However, the invention contemplates that
the conductive elements shown herein, for example in Figures 8A-8D, SA, 10A-10D,
may use a biasing member. The biasing member may be a resilient material or
device including a compression spring, a flat spring, a coil spring, a foamed polymer
such as foamed polyurethane (e.g., PORON® polymer), an elastomer, a bladder or
other member or device capable of biasing the conductive element. The biasing

member may also be a compliant or elastic material, such as compliant foam or
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contact with the substrate surface being polished. The conductive elements biased
may form a plane with the surface of the polishing article or may extend above a

plane of the surface of the polishing article.

[0174]  Figure 10C shows a schematic perspective view of another embodiment of
a polishing article 1000 having a plurality of conductive elements 1004, disposed in
a radial pattern from the center of the substrate to the edge. The plurality of
conductive elements may be displaced from each other at intervals of 15°, 30°, 45°,
60°, and 90° degrees, or any other combinations desired. The conductive elements
1004 are generally spaced to provide as uniform application of current or power for
polishing of the substrate. The conductive elements may be further spaced so as to
not contact each other. Wedge portions 1004 of a dielectric polishing material of
the body 1026 may be configured to electrically isolate the conductive elements
1004. A spacer or recessed area 1060 is also formed in the polishing article to also
isolate the conductive elements 1004 from each other. The conductive elements
1004 may be in the form of loops as shown in Figure 10A or vertical extending
fibers as shone in Figure 9B.

[0175] Figure 10D depicts a schematic perspective view of an alternative
embodiment of the conductive element 1004 of Figure 10A. The conductive
element 1004 comprises a mesh or fabric of interwoven conductive fibers 1006 as
described herein having a first end 1008 and a second end 1010 disposed in a
depression 1012 formed in the polishing surface 1024 to form one continuous
conductive surface for contact with the substrate. The mesh or fabric may be of
one or more layers of interwoven fibers. The mesh or fabric comprising the
conductive element 1004 is illustrated as a single layer in Figure 10D. The
conductive element 1004 may be coupled to a conductive base 1014 and may
extend above the polishing surface 1024 as shown in Figure 10A. The conductive
element 1004 may be coupled to a power source by electrical connectors 1030

connected to the conductive base 1014.

[0176]  Figure 10E shows a partial schematic perspective view of another
embodiment of forming the conductive elements 1004 having loops 1006 formed

therein and securing the conductive elements to the body 1026 of the polishing
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mtersectmg grooves 1070 for the conductive elements 1004. An insert 1055 is
disposed in the passages 1050. The insert 1055 comprises a conductive material,
such as gold or the same material as the conductive element 1006. Connectors
1030 may then be disposed in the passages 1050 and contacted with the insert
1055. The connectors 1030 are coupled to a power source. Ends 1075 of the
conductive element 1004 may be contacted with the insert 1055 for flow of power
therethrough. The ends 1075 of the conductive element 1004 and the connectors
1030 are then secured to the conductive insert 1055 by dielectric inserts 1060. The
invention contempiated using the passages for every loop 1006 of the conductive
element 1004, at intervals along the length of the conductive element 1004, or only

at the extreme ends of the conductive element 1004.

[0177)  Figures 11A-C are a series of schematic side views illustrating the elastic
ability of the loops or rings of conductive materials described herein. A polishing
article 1100 comprises a polishing surface 1110 disposed on a sub-pad 1120
formed over a pad support 1130 with grooves or depressions 1140 therein. A
conductive element 1140 comprising a loop or ring 1150 of a dielectric material
coated by a conductive material is disposed on a tie base 1155 in the depression
1170 and coupled with an electrical contact 1145. A substrate 1160 is contacted
with the polishing article 1100 and moved in relative motion with the surface of the
polishing article 1100. As the substrate contacts the conductive element 1140, the
loop 1150 compresses into the depression 1140 while maintaining electrical contact
with the substrate 1160 as shown in Figure 11B. When the substrate is moved a
sufficient distance to no longer contact the conductive element 1440, the elastic
loop 1150 returns to the uncompressed shape for additional processing as shown in
Figure 11C.

[0178]  Further examples of conductive polishing pads are described in United
States Provisional Patent Application Serial Number 10/033,732, filed December
27, 2001, which is incorporated by reference to the extent not inconsistent with the

aspects and claims herein.

Power Application
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using a connector as described herein or a power transference device. A power
transference device is more fully detailed in United States Provisional Patent
Application Serial Number 10/033,732, filed December 27, 2001, which is
incorporated by reference to the extent not inconsistent with the aspects and claims
herein.

[0180] Referring back to Figures 11A-11C, power may be coupled to conductive
elements 1140 by the use of electrical contacts 1145 comprising conductive plates
or mounts disposed in the grooves or depressions 1170 formed in the polishing
pad. In the embodiment shown in Figure 11A, the conductive elements 1140 are
mounted on plates of a metal, such as gold, which are mounted on a support, such
as disc 206, with the polishing article 1100 as shown in Figure 2. Alternatively, the
electrical contacts may be disposed on a polishing pad material between a
conductive elements and a polishing pad material, for example, between the
conductive element 840 and the body 810 as shown in Figures 8A and 8B. The
electrical contacts are then coupled to a power source by leads (not shown) as

described above in Figures 8A-8D.

[0181] Figures 12A-12D are top and side schematic view of embodiments of a
polishing article having extensions connected to a power source (not shown). The
power source provides the current carrying capability, i.e., the anodic bias to a
substrate surface for anodic dissolution in an ECMP process. The power source
may be connected to the polishing article by one or more conductive contacts
disposed around the conductive polishing portion and/or the article support portion
of the polishing article. One or more power sources may be connected to the
polishing article by the one or more contacts to allow for generating variable bias or
current across portion of the substrate surface. Alternatively, one or more leads
may be formed in the conductive polishing portion and/or the article support pbrtion,

which are coupled to a power source.

[0182]  Figure 12A is a top plan view of one embodiment of a conductive polishing
pad coupled to a power source by a conductive connector. The conductive
polishing portion may have extensions, for example, a shoulder or individual plugs,

formed in the conductive polishing portion 1210 with a greater width or diameter
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100 100 1Qhoefn the article support portion 1220. The extensions are coupled to a power
source by a connector 1225 to provide electrical current to the polishing article 205.
In Figure 12B, extensions 1215 may be formed to extend paralle! or laterally from
the plane of the conductive polishing portion 1210 and extending beyond the
diameter of the polishing support portion 1220. The pattern of the perforation and

grooving are as shown in Figure 6.

[0183] Figure 12B is a cross-section schematic view of one embodiment of a
connector 1225 coupled to a power source (not shown) via a conductive pathway
1232, such as a wire. The connector comprises an electrical coupling 1234
connected to the conductive pathway 1232 and electrically coupled to the
conductive polishing portion 1210 of the extension 1215 by a conductive fastener
1230, such as a screw. A bolt 1238 may be coupled to the conductive fastener
1230 securing the conductive polishing portion 1210 therebetween. Spacers 1236,
such as washer, may be disposed between the conductive polishing portion 1210
and the fastener 1230 and bolt 1238. The spacers 1236 may comprise a
conductive material. The fastener 1230, the electrical coupling 1234, the spacers
1236, and the bolt 1238 may be made of a conductive material, for example, gold,
platinum, titanium, aluminum, or copper. If a material that may react with the
electrolyte is used, such as copper, the material may be covered in a material that is
inert to reactions with the electrolyte, such as platinum. While not shown, alternative
embodiments of the conductive fastener may include a conductive clamp,

conductive adhesive tape, or a conductive adhesive.

[0184) Figure 12C is a cross-section schematic view of one embodiment of a
connector 1225 coupled to a power source (not shown) via a support 1260, such as
the upper surface of a platen or disc 206 as shown in Figure 2. The connector 1225
comprises a fastener 1240, such as a screw or bolt having sufficient length to
penetrate through the conductive polishing portion 1210 of the extension 1215 to
couple with the support 1260. A spacer 1242 may be disposed between the
conductive polishing portion 1210 and the fastener 1240.

[0185] The support is generally adapted to receive the fastener 1240. An
aperture 1246 may be formed in the surface of the support 1260 to receive the

fastener as shown in Figure 12C. Alternatively, an electrical coupling may be
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L O sed Between the fabienat 1290 arld the conductive palshing portion 1210 with
the fastener coupled with a support 1260. The support 1260 may be connected to
a power source by a conductive pathway 1232, such as a wire, to a power source
external to a polishing platen or chamber or a power source integrated into a
polishing platen or chamber to provide electrical connection with the conductive
polishing portion 1210. The conductive path 1232 may be integral with the support
1260 or extend from the support 1260 as shown in Figure 12B

[0186] In a further embodiment, the fastener 1240 may be an integrated
extension of the support 1260 extending through the conductive polishing portion
1215 and secured by a bolt 1248 as shown in Figure 12D.

[0187] Figures 12E and 12F show side schematic and exploded perspective
views of another embodiment of providing power to a polishing article 1270 having a
power coupling 1285 disposed between a polishing portion 1280 and a article
support portion 1290. The polishing portion 1280 may be made of a conductive
polishing material as described herein or include a plurality of conductive elements
1275 as described herein. The conductive elements 1275 may be physically
isolated from one another as shown in Figure 12F. The conductive elements 1275
formed in the polishing surface are adapted to electrically contact the power

coupling 1285, such as by a conductive base of the element.

[0188] The power coupling 1285 may comprise a wire interconnecting elements
1275, multiple parallel wires interconnecting elements 1275, multiple wires
independently connecting elements 1275, or a wire mesh interconnecting elements
connecting elements 1275 to one or more power sources. Independent power
sources coupled to independent wires and elements may have varied power applied
while interconnected wires and elements may provide uniform power to the
elements. The power coupling may cover a portion or all of the diameter or width of
the polishing article. The power coupling 1285 in Figure 12F is an example of a
wire mesh interconnecting elements connecting elements 1275. The power
coupling 1285 may be connected to a power source by a conductive pathway 1287,
such as a wire, to a power source external to a polishing platen or chamber or a

power source integrated into a polishing platen or chamber.
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and further embodiments of the invention may be devised without departing from
the basic scope thereof, and the scope thereof is determined by the claims that

follow.
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1. A polishing article for processing a substrate, comprising:

a body having a surface adapted to polish the substrate; and

at least one conductive element embedded at least partially in the body, the
conductive element comprising fibers coated with a conductive material, conductive

fillers, or combinations thereof.

2. The polishing article of claim 1, wherein the fibers comprise a polymeric
material selected from the group of polyamides, nylon polymer, polyurethane,
polyester, polypropylene, polyethylene, polycarbonate, diene containing polymers,
polystyrene, polyacrylontrile ethylene styrene, acrylic polymers, and combinations
thereof, and the conductive material comprises a metal, carbon material, a
conductive ceramic material, a metal inorganic material, or combinations thereof,
and the conductive fillers comprise carbon powder, carbon fibers, carbon
nanotubes, carbon nanofoam, carbon aerogels, graphite, conductive polymers,
conductive fibers, dielectric or conductive particles coated with a conductive
material, dielectric filler materials coated in conductive materials, conductive

inorganic particles, conductive ceramic particles, and combinations thereof.

3. The polishing article of claim 1, wherein the body comprises a polymeric
material from the group of polyester, polyurethane, polycarbonate, polystyrene,
polyphenylene sulfide, felt fibers impregnated with urethane, and combinations
thereof.

4. The polishing article of claim 1, wherein the fiber coated with the conductive
material further comprises a nucleation material or a binder material disposed

between the fiber and the conductive material.

5. The polishing article of claim 1, wherein the polishing article comprises
polyamide fibers with gold disposed thereon and graphite disposed in a
polyurethane binder or graphite, carbon nanotubes, carbon fibers, and

combinations thereof disposed in polyurethane or silicone.
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of grooves or perforations formed at least partially therein.

7. The polishing article of claim 6, wherein the at least one conductive element
is disposed in one or more of the plurality of grooves formed at least partially
therein.

8. The polishing article of claim 1, wherein the at least one conductive element
extends beyond a plane defined by the surface of the body.

9. The polishing article of claim 8, wherein the at least one conductive element
comprises one or more conductive fibers extending beyond a plane defined by the
surface of the body, the one or more conductive fibers are in the shape of a coil,
one or more loops, one or more strands, an interwoven fabric, or combinations
thereof, and the one or more conductive fibers extending beyond a plane defined by

the surface of the body are coupled to a conductive base.

10. The polishing article of claim 1, further comprising a biasing member
disposed between the at least one conductive element and the body and the
biasing member is adapted to urge the conductive element towards the polishing

surface to electrically contact the substrate disposed on the polishing surface.

11.  The polishing article of claim 1, wherein the body further comprises a

connector for connecting the article to a power source.

12.  The polishing article of claim 1, wherein the body comprises a polishing
portion disposed on a support portion and the at least one conductive element is
disposed on the conductive polishing portion.

13.  The polishing article of claim 12, wherein a connector for connecting the
article to a power source is disposed between the polishing portion and the support

portion and is electrically coupled to the least one conductive element.

14.  The polishing article of claim 1, wherein the at least one conductive element
comprises a composite of fibers coated with a conductive material, a conductive
filler, or combinations thereof, and a binder, and the composite is embedded at
least partially in the body.
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urethane resin, a polyimide, a polyamide, a fluoropolymer, fluorinated derivatives
thereof, or combinations thereof, or the binder comprises a polymeric material
selected from the group of polyurethane, polyurethane mixed with fillers,
polycarbonate, polyphenylene sulfide (PPS), ethylene-propylene-diene-methylene
(EPDM), Teflon™ polymers, polystyrene, and combinations thereof.

16.  The polishing article of claim 1, wherein the at least one conductive element
thereof is coupled to a conductive member disposed in a grooved formed in the
body of the polishing article.

17.  The polishing article of claim 16, wherein the at least one conductive element
comprises one or more coiled fibers coated with a conductive material disposed
concentrically around the conductive member, an interwoven fabric of fibers coated
with a conductive material disposed concentrically around the conductive member,
one or more metals, a copper wire or foil concentrically disposed on a bar of gold or

a metal foil coated with a conductive binder, and combinations thereof.

18.  The polishing article of claim 1, wherein the body comprises a conductive
mesh of fibers coated with the conductive material, conductive fillers, or
combinations thereof, and a bonding agent disposed thereon.

19. A polishing article for processing a substrate, comprising:

a body having at least a conductive surface adapted to polish the substrate,
wherein the conductive surface comprises at least one conductive element
comprising conductive fillers, fibers coated with a conductive material, or

combinations thereof, disposed in a polymeric material.

20.  The polishing article of claim 19, wherein the fiber coated with the conductive
material further comprises a nucleation material or a binder material disposed
between the fiber and the conductive material.

21. The polishing article of claim 19, wherein the polishing article comprises

polyamide fibers with gold disposed thereon and graphite disposed in a
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24. The polishing article of claim 19, wherein the conductive surface has a

resistivity of about 50 Q-cm or less.

25. The polishing article of claim 19, wherein the polishing article has a hardness

of about 100 or less on a Shore D Hardness scale.

26. The polishing article of claim 19, wherein the polishing pad comprises:

a body having a conductive polishing portion disposed on a support portion,
the conductive polishing portion comprising at least one conductive element
comprising conductive fillers, fibers coated with a conductive material, or
combinations thereof, disposed in a polymeric material and the body comprises a
plurality of perforations, the polishing portion comprises a plurality of grooves, and a

portion of the perforations and grooves intersect.

27. The polishing article of claim 26, wherein the body further comprises a
connector for connecting the article to a power source disposed between the
polishing portion and the support portion and is electrically coupled to the least one
conductive element.

28. A polishing article for processing a substrate, comprising:
a body having a surface adapted to polish the substrate and a conductive

element comprising a fabric of interwoven fibers coated with a conductive material.

29. The polishing article of claim 28, wherein the fabric of interwoven fibers
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form a fabric that is coated with a conductive material, or combinations thereof.

30. The polishing article of claim 28, wherein the fabric of interwoven fibers is
perforated, woven to form passages, or combinations thereof, for fluid electrolyte
flow therethrough.

31.  The polishing article of claim 28, wherein the body comprises a conductive
polishing portion disposed on a support portion, wherein the conductive element

comprises the conductive polishing portion.

32. The polishing article of claim 28, wherein the conductive surface has a

resistivity of about 50 Q-cm or less.

33. The polishing article of claim 28, wherein the polishing article has a hardness
of about 100 or less on a Shore D Hardness scale.

34. The polishing article of claim 28, wherein the body further comprises a metal
foil disposed on the conductive element.

35. The polishing article of claim 34, wherein the metal foil comprises a plurality

of perforations, a plurality of grooves, or combinations thereof.
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