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The present invention relates generally to methods and apparatuses for
chemically, mechanically, and/or electrolytically removing materials from

microelectronic substrates.
BACKGROUND

Microelectronic substrates and substrate assemblies typically include a
semiconductor material having features, such as memory cells, that are linked with
conductive lines. The conductive lines can be formed by first forming trenches or
other recesses in the semiconductor material and then overlaying a conductive
material (such as a metal) in the trenches. The conductive material is then
selectively removed to leave conductive lines extending from one feature in the

semiconductor material to another.
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The present invention is directed toward methods and apparatuses for
chemically, mechanically, and/or electrolytically removing material from
microelectronic substrates. A polishing medium in accordance with one aspect of
the invention includes a polishing liquid having a liquid carrier and an electrolyte
disposed in the liquid carrier. The electrolyte can transmit an electrical current
between an electrode and the microelectronic substrate to electrolytically remove
conductive material from the microelectronic substrate. The polishing liquid can
further include abrasives (such as colloidal abrasives) disposed in the liquid carrier,
with the abrasives forming up to about 1% of the polishing liquid by weight. The
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eleatricgl evtnent hbsed @t dgast e tpaeieon adevéldas thenthes! &Att leasiepart of the
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In still a further aspect of the invention, a first portion of material can be
removed from the microelectronic substrate by passing an electrical current between
at least one electrode the microelectronic substrate, and a second portion of
material can be removed from the microelectronic substrate without passing an
electrical current through the conductive material. In a particular aspect of this
method, the microelectronic substrate can be carried by the sam‘e carrier for
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el ectrical current through the conductive material. In
a particular aspect of this nethod, the
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thP9epligt ed Wi th container processes is to replace the
conventional soft materials used to fill the
confaure s sohdrmaticaiigridestratentewaedforrdor ebeatrplyeically processing a
conventi onal photoresist, materjials can be re
migioele Ctrﬁﬁ&ﬁ%giﬁfﬁ&?@@ldég%e b@)n%ﬂlers%?ﬁ@%'ﬁ?ﬁjltéig“e invention.
(SO, and can be disposed in platinumlined

D?I%EEWS%CREP“I’Y@W details of materials and processes

I n accordance wth this approach are disclosed in
U S. Patent Application No. 10/230, 628 (Attorney
Dockate appReAcB6(svS)qpast byi tbesagsigmmrqﬁdhat présket @pplication) for

adgpésangesrc?me of the foregoing drawbacks associated with container processes is
to replace the conventional soft materials used to fill the containers with a harder
material. For example, conventional photoresist materials can be replaced with
phosphosilicate glass (PSG) or spin-on glass (SOG), and can be disposed in
platinum-lined containers. Further details of materials and processes in accordance
with this approach are disclosed in U.S. Patent Application No. 10/230,628 (Attorney
Docket 10829.8673US), previously incorporated herein by reference.

One challenge presented by the use of platinum-lined, PSG filled containers
is that relatively high CMP downforces are required to remove the platinum external

to the containers, which can cause the platinum to smear into the regions between
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One chal l enge presented by the use of platinumlined,
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the details described below Figure 1A is a partially
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e Invention n one aspec

In edHE dspBet of tthie BinpbaRhaeil tiedi rmicRaBIsttrerie sUU%triat@HUl@eﬁﬁcludes a
a substrate material 111. This substrate material 111
subaiﬁatawma@realbbﬁopﬂ bisosubsteaie enatgriak 4 1{ BRBQNClUde borophososilicate

o PSR, RO LR R IRRBH 1AM gfpgge or orer

suRtEbRIhERIH=Es. ANanPof fdse &RBOdiHenSs, Ibhe o merébpembiceh112 (two of
are shown in Figure 1A) can be formed in a substrate

whieh @re shopnaineFiguss dA) candoss faraedainea pabsiraty mederjal plane 113 of
er ned

th%t%%r Q}lﬁa&ﬂéa eflr‘s&)dl ! qu o(rpéng%rﬁt u&iﬁ"iﬁ ngﬁ:h gs patterned

ottiiRE. t h LREMEEBBHRhEST thé’%(—ﬁﬁﬁeé SUPNcas BeaR@eHt@er form container
and in other embodinments, the apertures 112 can

devinglsu traichr eaocm:acdorsnoare@ if crthéo embaglimentss tbe apertures 112 can
inGIGHS FordTphichrclep el TPARIS (S8, OF ik h- o SReqgmbodiment, the
apeR®Ur& 1120have a relatively high aspect ratio (i.e., depth-to-width ratio). For
example, in one particular embodiment, the apertures 112 can have an aspect ratio
of about 4:1 or more, and in other embodiments, the apertures 112 can have other
aspect ratios. In any of these embodiments, an underlayer 114 (such as a tantalum
or tantalum oxide layer) is disposed on the substrate material plane 113 and
adjacent to the walls of the apertures 112. The underlayer 114 can be disposed on
the microelectronic substrate 110 using conventional techniques, such as physical
vapor deposition (PVD) or chemical vapor deposition (CVD). In one aspect of this
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exanpl e, in one particular enbodi ment, the apertures
112 can have an aspect ratio of about 4:1 or nore,
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fill s netterial ddisp@an tcludss raubipdane mmrtioss %t&:h(mltloned beneath the

nt al d/ t itr

subPABLH e, A%, ) BRCkSineL PP oot 2oRRbl B, 119 tht

extéing8 8sRRFHly réﬁvbgsfrorﬁufﬂé %ﬁb@t%’t%chdté‘ftléloﬁla‘hfe 113, external to the
approxi mately 4 material 117 can then be

apditapss €tR.oheHesicexidunal ipeeionat 9 icah bE18ispd$ed ofiid second external

te fal, 117 an ncl bpl.ane portio
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d ingly one
The first external portion 119 of the fill material 117 can be removed (as

shown in Figure 1B) so that the remaining fill material 117 is flush with the
conductive material 115. In one aspect of this embodiment, conventional CMP
techniques and slurries can be used to remove the first projection 119. Accordingly,
the fill material 117 can be removed with a polishing pad 183 and a polishing liquid
189 disposed adjacent to the polishing pad 183 and the microelectronic substrate
110. Further details of apparatuses for removing the first projection 119 are
described below with reference to Figures 3-6.
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enbodi nent, the fill material 117 can have a hardness
of about 0.04 GPa or higher. 1In a particular
weredvat2esent in which the fill material 117 i ncPam©s2063626803
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m;@ro@lectr@n%@tﬁr@@ﬂ 10faridascordipeRi aBNnk thé r@ﬂbVélf‘d)ﬂ"tEese ions. The
iquid 189a is positioned in contact with the

polmmm@daqemt 1834 can ghikd furthes quodaraLDras;ve @adlinles which can effectively
ncl u nst.i tuents that Itaneo renove. bot
inckied TR mAgra Al Sonact et T SRS BV e RV BPIAce 110 and the
polishing baf ®eanmpl e, the pollshlng l'iquid can include an
el ectirolyte to conduct electrical current to the

confnet éxamplat afra pblighisgfliouid é88s thaying theathgractaristice glescribed
t he. cond

abQUE S 31 SN Foon s EaPH SRRt %'abﬁ?'gf@ﬁlaitﬂﬁi dafg?gaammonium
oS R 0075 A B RS SO 0. e
amnteersemi opkospiiate pazn sprm@dél dioé d pidishinganliquidl | with  electrolytic
ch%%%;tgegr{%,r@é%ldugaen %Porvall e Yor & ?éltaltl\cl:lel?/ﬁ']lé\ﬁ ip?—h the ammonium hydroxide
can also provide for a relatively high pH and can provide NH; molecules that chelate
metal ions from the microelectronic substrate 110. The solution can further include
abrasive elements, such as diluted colloidal silica (silicon dioxide) particles that
constitute from about 0.1% to about 1.0% of the polishing liquid, by weight. In one
particular aspect of this embodiment, the colloidal silica particles can constitute
about 0.5% of the polishing liquid 189a by weight, and in another embodiment, the
colloidal silica particles can constitute about 0.2% of the polishing liquid 189a by
weight. In any of these embodiments, the colloidal particles can be diluted
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i ncrease the nechani cal contact between the
m cr oel ectroni ¢ workpi ece 110 and the polishing pad
wadd4/0ehses exanpl e of a polishing |iquid 189a heeT/n§2o0s1e26803
characteristics described above is a solution that
SIghﬁ@aﬁtly’ &t tABAYre &n@@ﬁhér@'dﬁbﬂ@ﬁials@rﬂ@é %hl%ﬂﬂ?ﬁl'cém have from
phosphat e ((NH4) 2HPO4) and 0. 75 nol ar anmoni u
abw&%ﬂmﬁm(hmml):ollqmel pantictesi mnwelghs. pﬂtataaymirthpwendt@dlments
wWth e

' | yt,i .
tne RS ie FAURTEer nke f B At 10 toutesips gy giminate the
llkeHl'FlooETSr Mldﬂﬁl@’l@a rﬁ&les%'&ggloﬁ%rﬁfé’%ﬁé ifh 8bIufion,

relatively high pH and can provide NH3 ecul es t hat
chelratter mattaddiments, the poh$teng1l1qumle1 8%a caninave udibér edrapositions

thed Bk Slect OB RIS S0 a{% SRR st Peanpsiecsanic substrate
11@“ eKbred Hﬂ@féﬂ © §S ﬁi@tﬂwbuhﬁcrf?@éé@t@ﬁwt%&sﬁﬁ% 110, and

t'o about 1.0% o e po g li
inchute sluanyt paulcebes &srpmreas‘edt meehamcadlcuamct \mthe the mucroelectronlc
col | oi dal (SI|Ica particles can constltute about

sukstrated 11 Gamisgmiieof auqfsgap%19 ) lgwad 8 b Gl Aok with 1.0

mog%gﬁégﬁl i upe agngtte Wé)?%l%ﬁﬁl ol s rﬁl(:ﬁﬁ)rfg%g%}!l“%b and 0.5%

coligdailumina éaiMmiiurh rm&@)qﬁa@deﬂem S)neté@eC’Obf thislambodiment, the
particles can be diluted -7 WD) 2004/020545

amﬁ@niwgzegﬁat@mgmde%if@hiqqn@aﬁwigy @@deat Felatively low pH, which is

Su@g}r@ég ??@H{ rﬂ *1'5'53%4 c IR rjﬂb@?/ hl%ﬁh%y AJ‘P\é?SO provide

NHQBH@IléouIé§1 @ty Gf ibhesor esrepstintemistal ibhe fasthi 81 Mecroelectronic

quid 189a can have a pH of about 10 to reduce and/or
sub;qtra’een1a1t0e thiew pHksuchorsdafpil of B is ojuitebtaforsprieiveating aluminum

arti omerte V\hll in solution. In other

OX@ f‘?]r%%{@% ?gglomr? rﬂﬁﬁbs? E%nd 189a can have ot her
conpeshblweiis Fighad 18! & ah@@maﬁ)@rwmc?ﬂ iGdreCPOFESH be removed in a
el ectrical currents to the m croel ectronic substrate

sulbisegiueph eitep,erealtilg iroribe rformatien faf opentaiwers 130 having the upper

e pf frec Ghiigfayarct 26 48 Resei Beldls L Bnd e i material 117
all 'ﬂh§lﬁ Qﬁiheﬁef Qﬁbé%raté %ﬁ’étbhé{flaﬁéo}‘lﬁ‘ﬁt ‘ﬂ*ﬁgrﬁﬂlﬁt @%Cﬁ Lz’c‘bﬁta‘@lner 130 is
polishing liquid has a p about 4 with 1.0 ol ar

elegtrinafly urisalateicat @nq lella@@ue)d ifelq rrtbimrstarmmdmm shiucturee in the

migshelectpble SR hifeck” one: ased Sainiioodn °¥ E6hventional
aluﬁf@%d&bﬁ‘é‘ﬂf@t Ba@éc?vél&#?%sf Qe ¢RBAUG! L }fELEIYa remove the fill

tively low pH which supporte ni-um
matmiaiM‘dKa thﬁweoadmniweumao&éﬂlajr'i‘ofg itenuatso rrpn‘temaldeM,NHad a smali

I f I t al f
amgﬁg{a C ﬁ'@e%&sﬁﬁpﬁ Crg’:rzltsc’ena 1 11 (? aolrrrr]19 ﬂ_r]ree gontlal%ré?s {SOOr.n in other

embodiments, other polishing liquids can be used to remove these materials.

As shown in Figure 1F, further features (such as electrodes) can next be
disposed in the containers 130 to form structures 121 such as capacitors. The
features can be disposed in the containers 130 using conventional techniques (such
as selective etching and deposition) and are electrically coupled to each other
and/or to external contacts with a network of vias and/or lines, also formed with
conventional techniques, such as damascene techniques. For example, in one
embodiment, the remaining fill material 117 within the apertures 112 is removed. A
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substrate 110. A low pH (such as a pH of 4) is
suitable for preventing alum num oxide particles from
w@o@koneseat i ng in solution. As shown in Fi gur ePpQT/DS20051626803
under| ayer 114 (Figure 1 C) can be renpoved in a
filns YR 8eftiRRd BéraR magsdl LB dsrtahﬁ#um%émém@é‘ |§ then disposed in the
cont ai ners 130 havi ng the uppe edges of
aperdeas hl&randia,condectienélectrode m tsrdlapos_exsadjanelnt foethe film 118
e substr

to {RrvLEarnAaRe 11 gt exernidmhls he BTeROEorEanTicHes S be used

to fd¥m G’Jh%?‘féétﬁﬁéé 0% th@%%?@&eé‘t?&né kiuekea@ {1®@mddheas trenches andlor
surrounding structures in the mcroelectronic

cordisitveatiees. 10N any mfeth&spe@nbodlments potiiotisnehthe microelectronic

sub QRS CPaR B8 AP Tiond o 1araF wafS HFBIF LY e part for

en&é‘ﬁsuﬂ%?ﬁﬂ‘i’ @ftiolin levtrdie denEss. rmterlal 114,

a sm nt of the substrate material 111 to
forim td’nleercembmdln”eelsts;mﬁe foreguihg rteclenijuds neam $e osdrbrio process

miGiRElaar e SbSRiR, 11 PRYIGe FSHIEY Glnsied WodDer gantainers 130
deéér%‘éﬁ agboq)eectpep nﬁ@@ neXtsdin gspgﬁ% s| DAL the foregoing

contal ners 130 to structures 1

teabmipEs wan. theusef:leab upeeessnabenicliogfersenid rsukmrate 110 having
cont ai ners 130 using conventional techniques (such as
CORQUERVE; Steuduias W"bﬁa lipep &¥i ia® Aermaph dipetheln et w%nat@ material.

Be@ﬁfﬁﬁ@%tﬁcﬁ\géﬁ gt ﬁ'ieer mlc{i‘cs'%}ae{roﬁlﬁ s%fﬁ%ﬁ%fbg (?%%%é&lﬁd?h a substrate

vias and/or i nes

matnaent 1 0sath becanoaue dieeafc mté@éﬂasmanaeﬂéyarqu% (including
For exanpl e, in one enbodinent, the remaining fill

materialsi schi1ay aarkalim, Hant@hgntqw@% tenfalym pigds; dgnggien, tungsten

ity i sl AL e é@%i%qﬁ%??sﬁmdgx%%?f@é%ﬁt% apertures

119i sR@LEbriductivg mapasl 113 ssuchlas 8bfpér) ¢@a¢§m@emn the underlayer
el ectrode 119 is di sposed adj acent to t he Im118 to

11formthe capacitor. In other embodinents, the

f or ego tec u n be.used, . to form.,other. .
f on BSOS BT R S SR8 SOTRE O s ePRETRED Fatsrial 115 and the
unéléﬁé'fé]eﬁ‘lflnéét@fnal Ct@”ﬂ%?‘ébéﬁu?éé*ﬂﬂ2 whieRYcd ihdle8€ for example,
enbodi nment s, portl ons of the mcroelectronic
treaqltoss paheles) cavdre tamwa@btodﬂocr@obdnd@mlw etruaw@s 234f such as lines
or , enca uIa

| ch the ? par
or VI@LS B & gg%eq lg@[n? imegh.\A eg@ ing, lgylﬁlegenerally similar to the
poREHIAY 1iBBIMsS1 898 d R NRGCANY < Rifth RbfS TcCRIFiBArdtSfC, & buffered to

proceéss nicroelectronic substrates 110 havi ng
a dHéaf iroesaloutdr to a’mmttﬂweanmetlaqembho;rem&% thesmonidbietive material 115.
A c?cg%\égmgpgglralﬁ)r%?n; or sﬂ%g bsélg%\éynslﬁr?y Ic::Iarc'nJ Lf)eeusse2 (o} reméve the underlayer
114 and conductive material is external to the apertures 112. In other embodiments,
other polishing liquids can be used to remove these materials.

Figures 3-6 schematically illustrate apparatuses for processing the
microelectronic substrate 110 in a manner generally similar to that described above
with reference to Figures 1A-2B. For example, Figure 3 schematically illustrates an
apparatus 360 for chemically-mechanically and/or electrochemically-mechanically
polishing the microelectronic substrate 110 in accordance with an embodiment of
the invention. In one aspect of this embodiment, the apparatus 360 has a support
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techni ques can be used to process a mcroelectronic
substrate 110 having conductive structures such as

wo 2008215 vi as formed directly in a substrate PeEr/Es10a5/026803
Begi nning with Figure 2A, the mcroelectronic

tabie! BBDNGItE a kdP-pame) BB¢|3#%E\N@rlétélﬁrf@h§re mwbrétlvelédrtlon "W" of a

such as a lowK dielectric materi al under | ayer 11
pol(smraqa mﬁ0h§83riatmsmmedsuaﬂnea@papamit%ﬁhrﬁ geaetailyum rlgld plate to
t.ant sten nitr

tride.
prad Biiat” Bl SRS thattieh o B3t ST O Phligng pad 383
maySodlsSRAEE Yuirik td’b‘.ﬁsﬂ rtures 112, and a conductive

material 115 (such as copper) is disposed on the

und€&he apparatus £A604sars Iabamhza\re Fipjuratity? 8f ralless poguids position and

o dhihiishing oS3 B el instoprasndlntta Fae Flees Gab eige a supply
rol¥ a8t Srirst HHRNEBEShP I8Pk &rs C as%nﬁe@&’@dﬂ?s@ ard I%cond guide

conductive structures 221, suc i nes or Vias.
rollene 38Speand 685bhasd mlakel-wmmllerai%&ﬁ)l iToki supply opliat 387 carries an

R P BERpREsBUS Rettory S beliRlshig B b Shddhe gae-up roller 386
car?idks! d§ u%@dt%é;st@gér%ilvé &pﬁf‘ﬁh@ sﬁh@?gd@%ﬁ""m&ﬁtlonally, the

used to re con uctlve

first dxnmerdllleosanamlnairtheair@trgmdélrolaartim’mdcm siretehdia patishing pad 383
used to renpve the underlayer 114 and conductive )
overgihertparrangl 83l dpdwld the pRESHRE PaGr¥EE3 stepionary @enipg operation. A

mo%?)n@ @ gﬁﬁ\tlvﬁg dri%@%f Iqu%lt OEE J?Qhé is%Hé ‘ﬁéP 3? %fﬁett%ke—up roller

eria I gures

386|ﬂwsbqaé&t@@padaém&héOpolwwiﬁad@%h%ross the top panel 381.
m croel ectronic substrate 110 in a manner generall

y
Acgorigingly, @I@am@rﬁoge@?&wem’t@%ﬁ th@i RAlishétpad ci83 giay be quickly

sutﬁtﬁg{ gcﬂ' sg(gz) ?ﬁ#ﬁt&gg{ $§{)ﬁ$l§te§1‘fr§%tcécf%m' p%llshmg and/or

cle@hfiy el rhhtr@@l@bta@m@%hb)ztraﬂw 10.
el ectrochem cal I%brrecham cally polishing the

mi cil belarparaivisc3&een ralse heye a gauEef ety §90nthah controls and

s S ret dp iR atS daoidlu i ofiffie. g Gaftier assemoly
396 QR PdRfi&Sa RUbsiFSORSIHBR 88030 piskle, PBRI whtitefease the substrate

top- panel 381 at a workstation where an operative
11@caitanpnopwtecﬁtages pbth%hch@ﬂ!m@rma sTbesiarrlané@EemM!é 390 can

alsh et GoprRp Rt PRty T GATHRoLe S e apb ey Biftorar transiate
oSHETERGARY 004P o BRye Teaheyp 2081GA s 8 sty 199, o crve
shaft 397 teupled doqnedac;tuptm;l?ﬁﬁprara:han aroi (398h|erqmjtnnghﬁmr@ the drive
shgfﬁ%%ggTﬁg%rgig% Prlgsa e subs]}ratehholcrigrl' 385 wa a termlnal shaft 399
such that the drive assembly 395 orbits the substrate holder 392 about an axis E-E
(as indicated by arrow "Rs"). The terminal shaft 399 may also rotate the substrate
holder 392 about its central axis F-F (as indicated by arrow "R;").

The polishing pad 383 and a polishing liquid 389 define a polishing medium
382 that mechanically, chemically-mechanically, and/or electro-chemically-
mechanically removes material from the surface of the microelectronic substrate
110. In some embodiments, such as those described above with reference to
Figures 1A-2B, the polishing pad 383 may be a nonabrasive pad without abrasive
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roller 387, first and second idler rollers 384a and

384b, first and second guide rollers 385a and 385b,
wa@pa4m2asake- up roll er 386. The supply roller 3BFI/US2003/026803

carries an unused or preoperative portion of the

parieldss kingtheagdofhing dindid BES tedkebs A Bmlrl*yewltﬁ%raS%rpmcles and
a used or postoperative portion of the polishin

chergalsadeiremsyel materialefrom the ml@f@lecﬁmm@rs@gtra?%ﬁaO In other

oS! BRI bt 338 880 LA BB BOlER B m v

abi2afle3B3rtidlad B afivedh riordiceP ey af lsQQper&uoﬁﬁh@ﬂnﬁﬂﬂOt To polish the
shown) drives at |east one of the sup g@é roller 387
I

mlfﬁﬁ@elclﬁf@ntcaﬁ@b%ipatﬁoﬂ]‘(érWlth8f@et&PP§é@|’ftul§n the gatrigicassembly 390

PreRsenRap A e ARniC SrBfREaT 1 ael B B8 BRlprig surface 388 of the

polHinG paddBgBth #ESpraaknbs diYhe Iﬁovshmghﬂuld wBed Tﬁé dﬁs@dassembly
sections to provide a consistent surface for polishing

39%atheorbitd thensulgstrate hdldero292 abouhthe @ulssEfl%\aedlqmtonally rotates

ther SRR TP SRPOE 4T EX's Fohdo hetytp dis RURSERe 10" soross the
polg%ngﬁ% akscd 38adWd AR ’tr%‘éﬁr%sw@ﬁeﬁiéfers' SHa/&sHRMMeYicals in the

an include a substrfate der” 392 to pick up,
polisiiing amddiuel 882 remeve ubatere €rorh 1theatsueippe ogfr thet enicroelectronic

N e
i
et SRS TR o ot o

eleatrblydé dor BOBJP grdeessing.s Hafandﬂ%fr embpbiamento thé@pparatus 360 can
actuator 396, and an arm 398et§|r ojecting fromthe drive

incisier an siactrofyte sunplYessel 3304bat Héll%%rﬁsar} glestrpiteyseparately to a

polﬁ@%ﬁ&f@g@? gf{hsesﬁ Sﬁ"'@gg? ‘?#%3%/0' 332 @@.ﬂ{jég 7S Je described in

greatérsdétalt be(@g withdietartade by Fyure V. "IREither Entbddiment) ahe apparatus
shaft 399 may al so rotate the substrate hol der 392
36(&5@& f%”éercéﬂﬁ'lﬂ% aneugent FSU(PEEV 197d| 6%‘6@8%593 &&Q%mdes positioned

ool LA 008 38 AR IAG Keede so0 can
electrelyitieally erneed azitamallfsom &msliridroeleeaioniz Slfbﬁﬂﬂa@@ﬂ H- g

mechani cally renoves material fromthe surface of the
m cFigeire dtis gpartislipsxpladed, parally aclematie meseptrie vieyy of a portion

%ﬁ’@ ra L%Oééo %?ﬁﬁrl%%? ggﬁyﬁé\ﬁtg\l\f@tﬂ%@é‘éﬁa %Eé&rgtg In one aspect of

thé@ﬂ@@ﬁﬂ%ﬁt%h@% i RiGonet 4 ahe ash-yanet 381 WoLZED4/II2Foof electrode
PCT/ US2003/ 026803 gartl cl es, ldJ\zfl)ﬁd the polishing | |§150d

paigBdi7dareash of whishr inclidas atfiraselestrpaet 4402 andna second electrode
44@%bgrfegl{|§sttlelgctrn¥ ﬁ%@%earréacloupleocﬁn tt heflrst %é)de 491%taré)nnc\ ?he second

electrodes 440b are coupled to a second lead 448b. The first and second leads

448a and 448b are coupled to the current supply 321 (Figure 3). In one aspect of
this embodiment, the first electrodes 440a can be separated from the second
electrodes 440b by an electrode dielectric layer 449a that includes Teflon™ or
another suitable dielectric material. The electrode dielectric layer 449a can
accordingly control the volume and dielectric constant of the region between the first
and second electrodes 440a and 440b to control the electrical coupling between the

electrodes.
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enbodi nents, the polishing pad 383 can be a

fi xed-abrasive polishing pad in which abrasive
w@artiozises are fixedly bonded to a suspensi on PETUSIM03/026803

To polish the mcroelectronic substrate 110 with the

appInet eSechdtiest MazAr 8H@T 4266 €dBhY b@oeleﬁméﬁﬁs cbliSled to the
m croel ectroni c substrate 110 agai nst the poli'shing

migrgetestenBesukstraieid 100FigwriHdyhe BdBhing pac 3pBedommne aspect of

i oGl B B e s sl S TRetgbe 431 supplies
by %@s@ﬁ@x%ﬂd@ﬂ@'ﬂw th%@rﬁépeﬁ%s%ﬂtﬁb%ﬁfﬁéﬂﬂ 3§9%ust beneath

about e axi s F to translate the substrate 11
theapelisting pad 351 énmrgdnggjyfﬁneeelesmodws 420aeaml 420!:0 laee selected to

abr asi tjcl nd chem c in the
be Fniiible WD e S18eB0V 638 arlt PRI GRSy keselectroiye
I
iy %“m“é?a@qh%?@gﬁb'@ 124 585 o Shb Bof EPER) o cisposing
thef elecinelyteaémam thm‘ pcbltahssn@ hblmdl J&nrathehéhagroby sireoting the electrolyte
for ECVP

| 389 | ud |
UPW?%ﬂIégéI%@hc RUEHBE BAE o PonACPiNgSpPat aRpasatys 360 can
lncﬁﬁﬁ a effr’a? Hie ﬁc % %@%E@sﬁiﬁﬁ@{jyoe‘ﬁ%éﬁ'thé”%%h%ﬂﬁg pad 383 and

ectr ara

theﬁ@IEﬁ’ﬂO&e@&&OafartdWM@iml Vehem the pdd 3B&lestrichiagec dadii$ in place, the
as described in  greater detail below wth

lopEpies i8S FHCHAL BreisOREa PP e GORER Wit ie electrolyte 431
an@%%ﬁgouprdérﬁ@o Iec'fgc} A& hg?%rféﬁi? tl'gatcés{a &%@t et%gg%myhcgmpanble

ectrodes positione

wItpmeesmdn@I)naob?,%S Accordingly, the apparatus 360 can
el ectrolytically renove material fromthe

m cloeneaspestidf fB'§t%’ﬂb@‘ﬂ'@eDLd00fhueéQﬁt@dﬁsu 44Ga, 940bican ye spaced

oGP Okt RSB S G90 hr XyRADofy one lecrods

carf Beespened dparfiramrtBednicrdelotteords ReBbtrafe 1148nd the other electrode
enbodi ment shown in Figure 4, the top-panel 381 houses

cary cpntachla egnadctiviecpertioneof e micragctroaishswpstigiechO (such as a

bagSi Gh R bhEtatf EGBEL i S B e Vi riSiel Spncuctive
nnéseﬁﬂthé%mﬂfdoeeoﬁﬁ@cgwstrat@ﬂomﬁi%énﬂa‘t@mtwtﬁe%m@h% pad 383.

to a second | ead 448b. The first and second | eads
In eitey eatepdiaept, dhe elenifidss 4402 H40b wndrﬂnsmjbpm yelemrlcal current to
Fi qur . LN one .aspect. of,  t.hj nbodj nent ,., t he
theyTrord ¥ fientiqr e SU6BEBCED Binal e84 bitae E8pb surtace.
eI e I reyd Chfl I
t haf@Pﬂ%ﬁaiiﬁ?Ig?‘I‘%‘%IIfW o BoroRCH e, aRparatde 60 having
elestiodes a0 (Shewelasca ficel eletaideci40a ahdyesecbt@beleatrode 540b), and

@ (GHISRiRg PSR St AEendER dhraGeeroeriosavae cininel GEREEgNt of the
mvéfe}m gﬂﬁtﬁg@%sfygc&t‘:?w IQ'enﬁ%nﬁ%ﬁ?ttﬁbcﬁéhsﬁm&%&ﬂum 582 includes
polishing pad portions 583 that prOJect beyond the electrodes 540a and 540b. Each
polishing pad portion 583 can include a polishing surface 588 and a plurality of flow
passages 584 coupled to a fluid source (not shown in Figure 5) with a conduit 537.
Each flow passage 584 can have an aperture 585 proximate to the polishing surface
588 to provide an electrolyte 531 proximate to an interface between the
microelectronic substrate 110 and the polishing surface 588. In one aspect of this
embodiment, the pad portions 583 can include recesses 587 surrounding each

-12-



-11 WO 2004/ 020545 PCT/ US2003/ 026803 The el ectrodes
440a and 440b can be electrically coupled to the
wor@aozisett roni ¢ substrate 110 (Figure 3) by tPET/US2003/026803
pol i shing pad 383. In one aspect of this enbodinent,
apérgrePs8s. sh\ca@rdwym éléo@@ww 88 e@an ﬁrbcé’éﬁ @hﬁ,@éraﬁl §#6 the flow
431 suppl i ed the sup conduits 337 through
paggagesu Awmla rthe hemctropgﬁr ic :prs}ram bheiat positioaed directly

Lishi ad 383. | d 420
ovped b sng Pacd eSO i AT ERES BT T he
el eAh{/QJf)fﬁ@ fd’r% oingagparafAdicdeRYibaa HTRBwith 'F@ferencedto Figures

el ectrol yte 1 can be supplied to the polishing pa
3-86an fqeous@d)m/@h(eﬁmalbrxmaphmcalw arcxmssnhg mtdn@electromc substrate

| ectrolyte 431 in the | ishi i qui ¢ 389, the
11680y pfatshemCelsmdBentaly hrootiRdainy Cf‘?ﬁ legigpnic substrate
h | rgi
110 an T BB o 21, SP AL ABE¥oq i cANPAIHERICHY process
thebmimreehectrbelcmnbsi;ﬂat@g 1 ﬁathé%&rapcbvndehe \drgicigreldeisicdOarrent that

and 440b en t he d dielectri er 449b is in
padissciom e SIePEegss B UK e RS dhaier ah ok s Mipmplectronic

d
B3 i SOPYES Al AL gt PRCaBRpces win e

micreekesanid yulsstrgtat 1@l e Fonieikbmiphe ad ehdwnliftRigd@ls, the apparatus
one aspect of this enbodi nent, both el ectrodes 440a,
cammeé%tﬁ adighdieayensy Vave B9 and GRNcFRErEBPPMia: [Ow-frequency

wa%'%‘ag'&ﬁ %he %g;h +r5q?&?%ﬁ%¥§ ERdi e o pgcteéfetﬁ %8&.%otd|ment the

can pe spaced apar e m croel ec ontc su

highlffequshdyheaes 684 cahdatingde serivs cigpisitite ar nogativel voltage spikes
portion _of the mcroelectronic substrate 110 (such as

corétalr@&cwﬂmnd@ sgHathwaygvelere detined kytthpdow-frequency wave 602.

e SHH S Y GBSt SRR g M il S rise-ime
slopBeo pRinissdti dh@r@@@hr%&gh thé Rligibthiermaeiarioert elettt6lyte and a more
el ectrodes 440a, 440b can transmt an el ectrical

graglyet talrtime slapse Thefall-tmersiere 68n deiing @uitaightdinel @s indicated by

nickf el o4 e C%’fvné’d 108, PR B oy iiBnoy wave

60460 lﬁaﬂhérgemab@ﬁﬁémseméﬁ c§'5vvé‘vé B603tarfl &% Ierequency
540a and a second el ectro 54 , and a polishing
waype dbdZn GB2 rmeamz@@@r |Shage$:od ingvi for smenipta, on the particular

ch%e(%g%isﬁg%pf (ale&ﬁtlllfg\m%:ﬂé‘ll%%n %ct?cﬁ@ﬁ%ch%écharac:?ensncs of the
mncﬁ@ble‘ézﬂbﬂ& AsbRes M1ONaNaR? thd BrgBf Pét@cétt YO BEnbti&ive material is

el ectrodes 540a and 540b. Each ~polishing pad portion
to m&maved fromutthe rqu@lesﬂnormg ssibsfratce! 888 and a

DLURRL! bkafied e BEERISD ST FOHRAAG 8, Piddsdb s may be
performed with the apparatuses described above with reference to Figures 3-6 in a
variety of manners in accordance with several embodiments of the invention. For
example, in one embodiment, a separate apparatus can be used to perform each of
the three processes described above with reference to Figures 1B, 1C, and 1D,
respectively. In a particular aspect of this embodiment, the microelectronic
substrate 110 can be placed on é first apparatus (such as the apparatus 360) while
a polishing liquid particularly suited for removing the fill material 117 is disposed
between the polishing medium 382 and the microelectronic substrate 110. When
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Each fl ow passage 584 can have an aperture 585

proxi mate to the polishing surface 588 to provide an
web@anewhyt e 531 proximate to an interface bet WMEPNS1008026803

m croel ectronic substrate 110 and the polishing

theSHIF indtérid186817 hds 888N &émbd HovtrtcStheLRREOLMY cortdiRtive material
ad portions 583 can include recesses 587 surroundi ng

11%dtle microelacirpow4s@zsisns FOTLaSAB0 Blde6istEanainer tapparatus (also
585 Acc ly, the el rol yte 531 n roc d .
geriale AT Poe e Fis SR ebofing el can be disposed

betWe@hoﬁ{ee‘Fﬁl&%l&tﬁ#@étéﬁsﬁaﬂé%n'dsti’@%o‘hbﬁm@drrf@d‘ iGAL | ¥n a further
over head and remai ns spaced apart fromthe el ectrodes

asg®ed .of Ahip erfnbt)dnanénir Q@,&meg/ pplENiRg lisai dmcmclbdel axbeleetrolyte for
with referenge to ure an be used
rerding (P! SonaHG: BETa01dBea Onte e coatidiveomaterial 115 is

renf3VRR G to 11N He %h@én‘léﬁghﬁm GRé 'n{l @?%mrﬁ@%h%strate 110

process the mcroel ectroni c substrate

carajpeanmivesetn ar thingds epgparates e(whrcmcbam a@lad | he meokealyc ainhilar to the
rocess _the a‘ncroel ectro i.c substrate i)@o t hey can

rgtHs369)v 8p ﬁ’gt@rg}cpph ing cUﬁlr”gntcaf‘h dﬁm fagdyeen the
mi&gﬁeﬁ{rﬁﬁkr%‘%ﬁaté Qﬁ s e g%f&qﬁg e a 8 ré‘f%@% uﬂlﬁgrtlgfer 114.

m croel ectroni c he elec

f 1 uincorve &kt of tid ﬁﬁég@@gtdmb@dilmetnlt ddeimi‘@rddmedctl‘tmic substrate 110
m croel ectronic substrate 110. For exanple, as shown

can rempRiguwvih @ sipgle epipier 4894sas tdn Wt&p@ @ne apparatus to another.

oy EFM00 5 SRS 308, B 4R BTRBE T, B, gppocimont

elebPdded Os@@%r%l@@%lyﬂéal}hpﬁ)c@wﬂ?ltﬁ@mﬁlcrdehl@tronic substrate 110 are
hi gh-frequency wave 604 can include a series of

notpipsdireeteplaysical grantaet wibh teiifer e kaisrogleetrenincibsinats 110 or the

carflgh SRS LB R, FovdrBEo N o, bl T RBE B nvention

AcEHairyRy eha dath@ichiredry3St @eR e 8i8ed ifBEnofleddgrdiftic processing (for
transfer charge through the dielectric material to the

examplet ma1an dherttl maieiia 147 aenithe aundarlayer slish@re Tegmoved) and
can _define a rai gh .i ne, .as .
olob iyt et T SRS EhleD eiro b dtictivd FiatBal, 115 is remove).
An'éd%@nté@ﬁa bNEHi§ HrRthdandhtdB -th&E HEE AGMDER R tm@&ﬂﬁwe hﬂcroelectromc
ot her enbodi nents, the high-frequency wave 604 and the

sulistiaté ridQuenist bevmovee@(ﬁ@mmehweueomano&mﬁrpww be reduced and/or

. dependi n r exanple, on the particul
ol et curg s, PSR EcPa e £otkian thp Ikaliveps for damaging
the%fé%él@bt)‘érﬂc shB@tré{é);a’f figteristics of the

m croel ectroni c substrate 110, and/or the target rate

at hargdtheoachbotinentpthessame dpparatosB3S0r earoke diseddor some or all

he m croel ectrao ubstrate 110. The net hod .
BFICEsa5S RS IRE e R BRE T RIPqL B86| SMBOREPTHe the same

polishing liquid can be used to remove the fill material 117 (as described above with
reference to Figure 1B) and the conductive material 115 (as described above with
reference to Figure 1C). In one aspect of this embodiment, an electrical current can
be passed through the polishing liquid and the conductive material of the
microelectronic substrate 110 when appropriate, for example, when removing
material that is largely comprised of electrically conductive constituents. The
electrical current can be reduced and/or halted when appropriate, for example, when
removing material that is largely comprised of nonconductive constituents.

-14-



performed with the apparatuses descri bed above with
reference to Figures 3-6 in a variety of manners in

wace@angErte Wi th several enbodi nents of the i NRENUSIN3/026803
For exanple, in one enbodi nent, a separate apparatus

canrbetheresimbedip®sriter BiHRAGbNBinafidly bhipPScdysesessitde completed
descri bed above with reference to Figures | B, 1 C

witadlde isame pelishirg livigl yin any ef therforagding embodinents, tie downforce
nbodi nent. the m croel ectyoni substrate 110 can Qe .
an i i o Pelo i b STele T 1 ea 16 sBEa Rsdian e electrical
curp&) a¥blidcPto heP flit@RIdMronidI8lEstPABL bAMIGRNide $EIEAThE  particular
removing the fill material 117 1s disposed between
valuag ghokes Honthereldivniord8 Zarehthe blectrical eceltreot canibe selected based

110. -13 WO 04/020545 .
UG HeesrO B G e FRNEVRALS: [ PLacPSias Aogeprample, to avoid
smESARY &k 981%\4&9? ifeligVels, the HB@nW??%@E'B@%&BE@H tgl t%e relatively
115, th e nove 0

the mcroelectronic Substrate can
lovaandtbe capremt #ppdieddbdbe rgiermiattronisisubbatet can be selected to be
a new polishing |iquid can be

ratys 360) an
r e'%?\@%ﬁbﬁ@- g@f‘gﬂéféﬁ?&t, eR emgariag i Bat as sieat 3 geaceld(for example,
e jshi j I faur.t f '
ARG B8, [RGLIcr P12y W Befrifauechn 86 ifhdgsed and ine
eleetriz cotrgherddoicedr enovi ng t he conductive material 115.

Once the conductive material 115 is renoved down to
t heln ether egpbedimentsicathar sharetieristigs atitoe sertesiat semeval process

' : 1 . . i r . .

ca BSkien ™ Hx SARAIE R4 BBk’ AR horgopguctive

maBatyl amd(ky themitapaldchbinig lactiondaganhdeoddapess thaterial 115 (by
between the mcroelectronic substrate and the

elegbPrReMicg-Mmasnamiasd ackapy sinutanepusly ayed et epproximaigle the same

S t far eqoj e i n t.he . .
ot B8 oA SRS PR o L2 e, raatve o the
coridetdtatiopaitiére bnBOthed| Matdrfal MOIVEd rehfoVedN 8oaRARINL féfnoval of the
to another. One characteristic that makes this

fill matetiale 1 hodsiapsepace witht thei rerovnal cafvibei ewrductiveenaterial 115, In

anghgf BEPERor ARt Bl Mot af G Ehefing agent can be
adjnsisl toaldjeanhaehteW M waidt il ddMaiuBlive ARIESAIMAY i§ removed.

substrate 110 or the carrier 392 during processing in
accbrafaibe faregeing ievtibdieneppresiateddhaihspeaifiorembodiments of the

. Acgor dingl the sane carrier 392 can he used.for .

invAGfISEPELE et assigies 68idia Tor BB Al UUS GRSt that various
H . 1 | ' u - 1 a o o

ol 3peg g Hade el 06GekRy ork helS G R S of the

inveoticiuct Aveordintgly,i e ventienrisnmotelimited Aexcagt aast byethef appended

this arrangenent is that the nunber of tines the

%roel ectronic substrate 110 nust be noved from one
carrier to another can be reduced and/or

cla
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elimnated during this processing sequence, reducing

the likelihood for damaging the mcroel ectronic
wgaaise@s® 110. | n anot her enbodi nent, the saneCT/US2003/026803

apparatus 360 can be used for sone or all of the

processes described above. Gtd¥Msxanpl e, in one

enbodi nent, the sanme polishing liquid can be used to

renmove the fill material 117 (as descri bed above with
I/Wetlaimnce to Figure 1B) and the conductive nmateri al

115 (as descri bed above with reference to Figure 1

O . In one aspect of this enbodi nent, an electrical

current can be passed through the polishing liquid

andqt he go ihMe b e ] I inG; ;

Subst rac 2 POUSRERERASD B Rinoy Bk fel & ricroelectronic
substrate] camprisingra polighieg ligeidltbatgatiyidesnpri sed of

el ectrically conductive constituents. The electrical

cur RdRHIEERATIBE reduced and/or hal ted when appropri ate,

for nv| : erial t b Sei e ;

cordlh aqtraye SRbos R IR0 aRk i 2t chifiqEed™o ransmit an

2004/ 0206tri@l/ tS26AB/E520863 bn @ldutrodentard] ntelt snicroelectronic

ot her conbi nati ons of processes can be conpleted wth

t he sarresﬁd'éﬂ;tr afRi i ?'ﬁ&&PM'C@'W dRNQYE tCHEdH@F‘@dﬂﬁﬁr ial from the

enbodi nept: f ) lied to the

m cr oel eﬁ'%ﬁ?é&%soﬁbs% r%t'ga?i’lg can be sel ected based on

t heaBtRdid iglaentirdispdseaip i i tte liquidheamier oghein ofheC abrasive
substrate, and/or vice versa. The particular values

chosen f slemarys dormtite @bartl Vel thpaslishiog lidid, tanveight

can be sel ected based upon the desired result to be

achi eved by the process. For exanple, to avoid

smegr | ngTheeFQMHgl Yediomh esfi alaichld, wheeilowy Qirasie@nelements
_ be selected to be relatively low and the current =
incliysisl celpiclel aheasives dwtdermoin do et ad% ehtheeolishing liquid, by

sel.ected to be relatively high. Conversely, when

‘aring is not as great a concern (for exanple, when

renovi ng the underlayer 114), the downforce can be

i ncreased and the electrical current reduced. In

ot h8r enfibdi pelishling omediuns hefr attirar i1swiheseiof theheabrasive elements

incg;aﬁ.@erqi Ig%sg\ﬁg%\éﬁ l{:olfcégélgﬁqaa%t?rgs?%sa@é{%c@d. usggt I%?q% IZﬁ’lﬂmina abrasives.

nonconductive fill material 117 (by

chem cal - mechani cal action) and the conductive

mat dr i al TheSdiishing hesdivmcdfectaival1, fedihemcombrisitigi arpolishing pad
si mul taneously and at appr oxi gtﬁt ely.the sane

. . te,
hayiRg @ GNBRNGaS AP rans] WRPGPIRARe U CrteThdne iediialiig and the
: . ! . L
abfdeRPb it o BspbRRaTtacah} REne iRl coriRes ' 1
5. The polishing medium of claim 1, further comprising a chelating agent

disposed in the liquid carrier.
6. The polishing medium of claim 1, further comprising a chelating agent

disposed in the liquid carrier, and wherein the chelating agent includes at least one

of ammonia and chloride.
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fill material 117 keeps pace with the renoval of the

conductive material 115. In another aspect of this
weredvat2esent , the concentrati on of the chel ati NBCHYS2U03/026803

can be adjusted to adjust the rate with which the

conduct i Thepatighingl médibn of ¢leinmeghertirothet liuid carrier includes de-

foregoing, it will be appreciated that specific
Walfint s of the invention have been descri bed
herein for purposes of illustration, but that various

nodi ficati ons may be nmade w t hout deviating fromthe

spi 8i t amdepliBRingfmédiam dinvigint H arherdtbiedbdidhing fidied is acidic.

invention is not limted except as by the appended

cI ainms. -15 WO 2004/ 020545 PCT/ US2003/ 026803 CLAI M5

cla 1. | um f or %
rial LFH]?OHP%S @%E g?r%ﬁg' 'mstW&?‘é %Q%rﬁﬂjlsgﬁwg liquid is

a|ka|,,ﬁ@_l i shing |iqui d that includes: a liquid carrier;

el ectrolyte disposed in the liquid carrier and

confi gured to transmt an electrical current between

t cod th l.ect b t t
ol o207 o JPCRPY IRE BRI R e ol MAGIEIL e SRpElte includes

amMsHios! §5ddoPats substrate; and abrasive el enents
W?spose%ﬁcl;rﬁ) the liquid carrier, wherein the abrasive

eI enents form up to about 1 % of the polishing liquid,

the Gbr adhecoeisiindaedi T hdgalbl | oYRRETIPasFpgEate includes

AtHiufos to about O.5%of the polishing liquid, by
amvvel dH{“ Lg?.a@‘he pol i shing nmediumof claim1 wherein the

abrasive elenments include at | east one of coll oi daI

si | | ca abrasives. and col | oidal al um na abrasi ves.
The Bol i d H?@lﬁﬁm%'ﬁﬁgw% PBP@‘VI‘ 1xffHFtFﬁ’éF°‘@8H§Wigs€|’ ﬁgelgtmg agent

cisPsbet o AR DAYEP St BALHEN1 SIRREaq8pMIRRE! dhnmonium

arrrer olyte a abrasive
hydroggent s are di sposed adj acent to the polishing
surface. 5. The polishing nmediumof claim1, further
conprising a chelating agent disposed in the |iquid

car qggr " The polishing medium of claim 1, further comprising a chelating agent
disposed in the liquid carrier, and wherein the chelating agent includes ammonium

chloride.

14.  The polishing medium of claim 1, further comprising a chelating agent
disposed in the liquid carrier, and wherein the chelating agent is selected to bind

with platinum ions.

15.  The polishing medium of claim 1, further comprising a chelating agent
disposed in the liquid carrier, and wherein the chelating agent is selected to bind

with copper ions.

16. A polishing medium for removing material from a microelectronic

substrate, comprising a polishing liquid that includes:

-17-



6. The polishing nmediumof claim1, further conprising

a chelating agent disposed in the liquid carrier, and
wob@rm2es4s he chel ating agent includes at | eastPONES200$/026803

amoni a and chloride. -16 WO 2004/ 020545

PCTaUSROD82026803 7. The polishing nmediumof claiml

wher ei r\ the liquid carrier includes de- ionized water. _

8. FReCIgEIPYIR wisnasgduim Be dndidnfarrigheand gopfigured to transmit an

2ol S "G Al e 92T e AR A, ioeiecroni

10. The paobsteditentp misbttolytiallg! @nbve whebatdctiiee material from the
el ectrol yte includes ammoni um phosphate. 11. The

pol i shi nBGFOGILAROBIC SYRELAIE wherein the el ectrol yte

of &1 et PERpE BBk it drowld el 4! BaflFiletTo bind witn
di sposedidns d¢fftRe lcoAductiveamatelal; @il wherein the

chel ati ng ?éent i ncl udes anmmoni um _pjydroxi de. 13. The _
pol Bbrasie reiemenisofdigpeses in ther ligeid cantien sivhgrein the abrasive

o & SRR TSR SO g
chloride. 14. The polishing nmediumof claim1, further

conprising a chelating agent disposed in the |iquid

car iV er, Taadalisbing medhen ofielaim 1 fagther compsisirer aqublishing pad

t.o bind .wi.th platinumjons. 15, The polishing, medjum ‘
nayfocrapalfing R, ORbABTRD. e B EehaRe Slsctolyte, the
ché&lbfiRg HRfEnt Bnidtel aitdisfeCalehicits oAl idhteRi AdibB ishi

chel gti ng agent ei s sel eect ed toS k?i ndI W th égd%pé?t tlootrl;lg polishing
surface.A pol i shing nedium for renoving material froma

m croel ectronic substrate, conprising a polishing
liquid that includes: -17 WO 2004/ 020545

PCTAES20986 0efiAg Aebiufi bl c&fh MieSherein the abrasive elements form
up to about 0.5% of the polishing liquid, by weight.

19.  The polishing medium of claim 16 wherein the abrasive elements

include at least one of colloidal silica abrasives and colloidal alumina abrasives.

20.  The polishing medium of claim 16 wherein the chelating agent includes

at least one of ammonia and chloride.

21. The polishing medium of claim 16 wherein the chelating agent is

selected to bind with platinum ions.

22.  The polishing medium of claim 16 wherein the chelating agent is

selected to bind with copper ions.

23. A method for removing material from a microelectronic substrate,

comprising:
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an electrolyte disposed in the liquid carrier and

configured to transmt an electrical current between
w@arooelozsts ode and the nmicroel ectronic substr aP@r/U682003/026803

el ectrolytically renmove a conductive material fromthe

m cenghging raomicroslemitonit eubstratbelitt angolsheng sdifaposéd polishing

in the liquid carrier and configured to bind with

i ons of P%@ conductive material; and abrasive el enents

di s T { IS (AL ar (= '

el e?r%ﬁts gm ora mﬁggwlgﬁaggﬁg fl d%Cg{/]W\A%g g’lﬁ%] %@%thﬂg SUdte and the

pol i shi ngidroglectronit? subsimateothes polighima diguiat plcludivg @n electrolyte

16, further conprising a polishing pad. having a

pol i shi ngN4 (AIraeine %‘ﬁ@qm%rﬂﬂenp@h%lmg digiuif bavinderp tonabout 1%

el ectrol ; [ gent and the abrasive

el enment sgéfag“;(ﬁq@r?ose?{% gg] ac rﬂt to the polishing

sur passing 18. variebl@otlestricad cueint nhedugh ahe B6lisMied gidquid to the

the abrasive elenments form up to about 0.5% of the

pol i shi ngigrpglactionisy sWestigie. frem. atrdeagiopne ielegiredalispaced apart

of cl ai ' Las] e nts include at

o SRl et s e el

| east one of C i ca s and col | oi dal

al umonmgalt Rt @me 80thel pelistihg P endEdE URicedelebPbii substrate
16 wherein the chelating agent includes at |east one

of ammoniskatied tehingr iollaer 2a . remavep dnateriph drame dihemmigroelectronic
claim 16 er q%n the chelating agent is selected to

bi nd wi t Ao plat Fnum i ons. 22. The polishing medi um of

claim 16 wherein the chelating agent is selected to

bind with copper ions. 23. A nethod for renoving

mat 24 al The onethodi afraleine 2B rwinereirs disposingea polishing liquid includes

B i ol PR TSRO 2550 ey prices

bywémpe of a polishing pad; disposing a polishing
liquid adjacent to the polishing surface and the
m croel ectronic substrate, the polishing liquid

i ncludi an electrolyte__and abrasive elenents, the, .
pol #ghi n&he irﬁ@,}}weg&j\ﬁl%@ gg \{;lg,erggb {spPesing a polishing liquid includes
disposing a polishing liquid having a chelating agent that includes at least one of

ammonia and chloride.

26. The method of claim 23 wherein removing material from the
microelectronic substrate includes removing platinum from the microelectronic
substrate, and wherein the method further includes binding the chelating agent to

platinum ions.
27. The method of claim 23 wherein copper from the microelectronic

substrate, and wherein the method further includes binding the chelating agent to

copper ions.
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abrasive elements by weight; passing a variable
el ectrical current through the polishing liquid to the
wo@aozisett roni ¢ substrate fromat | east one ePEDUSAE026803
spaced apart fromthe nicroelectronic substrate; and
novizey atTHeaglotiite 6f dl&itn P wewnpaemvmgt hﬁatenal from the
m croel ectronic substrate relative to the other
mncecmieetrmc @ubafrater mﬂudﬁs mrm\om; dantatum, ctantalbet mlmde tungsten or
method  of cl 3 wherein. di sposing a
tuB%?tPQH]’tlﬁ'Qelff% ite Fﬁgoﬁ roni; BtiAtS a pol i shi ng
liquid having fromabout 0.1 %to about 0. 5% col | oi da
particles by weight. 25. The nmethod of claim 23
wher28.n ditepositingd af plins2i mipereinudisposiog ladpelishing liquid adjacent

o hatPolsti SUReS| W (e AHioCRelSHiATI, subaTalL i gy ek disposing an
ac%?or%'gthﬁgﬁgtm ¢ of claim23 wherein renoving materi al

m croel ectroni ¢ substrate includes renoving
platinumfromthe mcroelectronic substrate, and
wherein tthe nethod further includes binding the

chel3% i ng NgyRRthed of glaimi 733 whersin . disposing & pelishieg §auid adjacent
togtbgsgag%% r‘(@%h@"a \Aﬁcé)r’fﬂ)?ﬁ T hiRm I%& ddﬂl sf‘r‘é{er Wllgdess disposing an

ate ereln he e Inclu

alkalmai pglishirey kdgibat i ng agent to copper |ons. -19 WO
2004/ 020545 PCT/ US2003/ 026803 28. The nethod of claim

23 wherein renoving material fromthe mcroelectronic

f],utb r%ﬁ:j:t elEHué]nnge?rgcgcf S %@%ﬁé"@%ﬁw% iﬁ@éaﬁ#é’l[gging liquid adjacent
toNther |o6!ishid @airfaics Wirsd tiaé enicPsbledifehioiupetafty ifdladées Zﬁfsposmg an

wherei n di sposing a polishing |iquid adjacent to the
elgeirolytei thgt nghidascanameniuie phipgplsiEect roni ¢ substrat e

i ncl udes di sposing an acidic polishing liquid. 30.

The net hod of claim 23 wherein disposing a polishing

i quizd adjrRegiihod ©f BEmPe ki cﬁ%}ﬁ&sﬁ‘ﬁ@aaﬁéi idH¥g liquid adjacent
m croel ectroni c substrate i ncludes disposSin
to dhkapolishing Isusfacacgnd djue dnicroelectronic substrate lncludes disposing an

electrolyte that includes ammonium sulfate.

33. The method of claim 23 wherein disposing a polishing liquid adjacent
to the polishing surface and the microelectronic substrate includes disposing a

chelating agent that includes ammonium hydroxide.

34. The method of claim 23 wherein disposing a polishing liquid adjacent
to the polishing surface and the microelectronic substrate includes disposing a

chelating agent that includes ammonium chloride.

35. The method of claim 23 wherein disposing a polishing liquid includes
disposing a polishing liquid adjacent to a conductive material in a trench of the

microelectronic substrate.



31. The nethod of claim 23 wherein disposing a

polishing liquid adjacent to the polishing surface
wa@r@4bs43i croel ectroni c substrate includes di BEDES20093/026803

an electrolyte that includes amoni um phosphate. 32.

The3@et had nadthed afiom r2Bhnovivey ehatediias fasrhng migrokleghionie substrate,

liquid adjacent to the polishing surface and the
COMRPE#INEI ect roni ¢ substrate includes di sposing an

el e . [ e u o

et PO Hos Rt RE S BERRE i 5 o Bl a8t = polisning

l'iquid agha@cent to the polishing surface and the

m croel ectroni c substrate includes di sposing a

chefligppaifidagemolishing ligdidu@eiacenhoai dre hyelishindesurace and the

The net hgd of  cl ai wherein di,sposi pg ..a -pal i.shi

i quid it g&ﬁt&r%{‘ga %‘ﬁ%sui?g i ¥ 7 'Sgﬁ'}gr E@&adﬁg'ufjﬁ@ 89 electrolyte,
i croel egt gNhing Wyt adrR iangllwdesolbig B0 SiUrg), &he golishing liquid
chel ating agent that includes ammoni um chloride. 35.

The net hbaviey upl g ah@d i epkoidalparpelsisiy weightii shi ng

liquid.includes, dispasing a polishing |jquid.adjacent
to BRTRAGR: IRl SEPTIcar 't Rtalidh thrlepolistihg Ticlid to the
m croel egfi¢@BicetronRs sUBkPate- #OmVE 3884/ 8385Abctrode spaced apart
PCT/ US2003/ 026803 36. A nethod for renoving nateri al
from a nfrormotblesoicrosiectranibsubairate; aodnpri si ng:
engaqgi ng a, m croel ecironi c.substrate with a.polishin
Sur rvii, At st Hhenph e pBSHIES st P thS sBidPerieRion substrate
| Fqui d -ad 36Nttt ﬂbé REn&Ok SIS HhARASI 8t R microelectronic
m croel ectroni c substrate, the polishing I'Iquid
i ncl udi ngulastratéectrol yte, a chelating agent and a
dilute colloidal slurry, the polishing liquid having
up to about 1 %colloidal particles by weight; passing
a variab [ A1 i
i day o PR, Gp SE el el e RRIAMG g includes
disposinglpblisiing fipaicetbvimafrom dsauh (. h% tol avous |05%r eplioidal particles
substrate; and noving at |east one of the polishing
by w@dghind t he nicroel ectronic substrate relative to the
other to renove material fromthe mcroel ectronic
substrate.

38. The method of claim 36 wherein disposing a polishing liquid includes

disposing a polishing liquid having a chelating agent that includes at least one of

ammonia and chloride.

39. The method of claim 36 wherein removing material from the
microelectronic substrate includes removing platinum from the microelectronic
substrate, and wherein the method further includes binding the chelating agent to

platinum ions.

40. The method of claim 36 wherein removing material from the
microelectronic substrate includes removing copper from the microelectronic
substrate, and wherein the method further includes binding the chelating agent to

copper ions.
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37. The nethod of claim 36 wherein disposing a
polishing liquid includes disposing a polishing

wO pguioghskavi ng from about 0.1 % to about 0. 5% PCI/UST003026803
particles by weight. 38. The nethod of claim 36
whetgi n 'ﬂh@ﬁ@h@@o&cmmi%IWh@réihqﬂbpbéin%laJﬂeﬁshing liquid adjacent
di sposing a polishing liquid having a chel ating agent

to thgapolisiing gefage m@glﬂe dnisreglectsomis mupsiiate dntlddes disposing an

:39. _The. of claim 36 wherein renoving materi al
ac'&?&%ﬁgﬁ@gﬁw@cﬁoel ectroni c substrate includes renoving

plati numfromthe mcroelectronic substrate, and
wherein the nmethod further includes binding the

chet2at i nfhegwinod of caint 3 wihereinsdisposing e pelkigiting ligoid adjacent

o FoCh et RS ST D8PRG SRIVHIE gy asposing en
alkalirpoIhing fg@al ectronic substrate, and wherein the

nmet hod further includes binding the chelating agent to

copper ions. -21 WO 2004/020545 PCT/ US2003/ 026803 41.

The t hod of  cl ai 0 rei n di sposi.ng a pol.i.shi.ng. .

i abiegetiod o8 a5 heteing T Soee ad & afliprifg 188id adjacent

InC I QH-6.aS that il :~ i ' i i

o BCHORkAG Aok 6 Midsnc R ARRSYS Grdlves, dsposing an
elegihalytd ihad irshude sigmengoadm phiospghétequi d adj acent  to the

pol i shing surface and the mcroel ectronic substrate

i ncl udes di sposing an al kaline polishing |iquid. 43.

They yret [ indi i [ shisag: ;

e SR Blefed T ST S8B5URY oBRQ180 aciacen
to thecpoksiing raunfacesars tthatmicroslecldesic Bubstraiterdnelodes disposing an

el ectrolyte that includes anmoni um phosphate. 44. The
eleaispiiedthet inaluden @smanesnsissifaiesposi ng a pol i shing

liquid adjacent to the polishing surface and the

m croel ectroni c substrate includes di sposing an

el ef8 1 ol P& nidiBdd ioh & AIFheS6 WHERSInUdNspodihgtee polshind iguid adjacent

met hod of claim 36 wherein disposing a polishing

to thegpliskiopaswiace epdt the putiostaaenit stlssateninaluges disposing a
1.croel ect ic syhstrate.|ngl s, di sposing a
cnecFedy GELRP BRI AL BV 8RBT unt by oxt de.

46. The method of claim 36 wherein disposing a polishing liquid adjacent

to the polishing surface and the microelectronic substrate includes disposing a

chelating agent that includes ammonium chloride.

47. A method for removing material from a microelectronic substrate,
comprising:

engaging a microelectronic substrate with a polishing surface of a polishing

pad, the microelectronic substrate having a dielectric material with an

aperture, a first layer of a first material disposed in the aperture, and a

second layer of a second material disposed in the aperture on the first

layer;
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46. The nethod of claim 36 wherein disposing a

polishing liquid adjacent to the polishing surface
wW@p@h40ks431i cr oel ectroni ¢ substrate incl udes di BEDES29G3/626803

chel ati ng agent that includes ammoni um chloride. 47. A

met figfosing BepBUSHIagMRYEIHI abjdcentd Me rmsishig ®urface and the
substrat e, risrn enga a mcroel ectronic

subst r at @qupekangoptﬂ $L3Qﬁtr@ge stgemiehtng mLpdlln@Jhmﬁ@ an electrolyte,
pad, the ee .a dielectric

mat eri al a\%%{??g g;eag é“@é@i §P2F§J of a first

et gadsihg dlawoel%@mdaltf&r@ﬁ@f&hﬂo@ghanﬁea pSiRPA ligwr to the
of a second mat eri al di sposed in the aperture on the

first | aw@elecmnmmrat@ma fmetrﬁlgfsz@de/medaapart from the

di sposin Shl | i ace t e polishin

U Face BHAOPRETTN S SUAT h P ecaDa SRk pesced sbai? from the
pol i shi ngys} b%r@den&ﬁ{dﬁﬁeﬂﬁnc%eléét?&%@bMét?ate and _

chel ating agent and a dilute colloidal slurry; passing

an mloemg achast lmeenft thehpoligfiing padpand she ng|cr¢e1ecfdomio substrate
t he roel ec nlc substrate fro el
Spaced afRVe Ko HEST 1 CPBRTR S I Enel Bt Befg s from the
second ehﬁbé%ﬁoﬁ%&t@ﬁ@” fromthe first

el ectrode and the m croel ectronic substrate; and

nmovi ng at | east one of the polishing pad and the

m croel ectroni ¢ substrate J}el Stiv.e to the ot her
né

rentSe t hBefNethod, Rl sldBnA’ nWherein | ErowiiRg ¢ firétoand second
ma\f/&g%lé’ﬁlc?&&ésoﬂarﬁoﬁrqﬁg a;tl%?r{ aﬁé‘ 39&\6@?&%’3 lgfgssCI ai m 47

rein renovin second er al
i ncl udes renoving platinum and phosphosi | i cate gl ass.

49. The nethod of claim47 wherein renoving the first
and48ecombe W@@@q Afsclaip| ddewh Eéﬁ?’rﬁvﬁﬁ@mﬁn@ etheadiryr gnd second

f h
mag%f_% |®F§%&sgi po |§% rgF%S%?%Heg%lt%dm c[%e{fpeatur eu:rtn ﬂ}e
aperture. 51. The nethod of claim 47, further

COI‘IEH sing di SEOSI ng an electrode in the aperture.
The Woe mrthed of ICkinm 477 furiteereamprifng disposing a mignoelectronic

fea'tlﬁ]re m(ghe aperture.

51. The method of claim 47, further comprising disposing an electrode in

the aperture.

52. The method of claim 47 wherein the first material includes a
conductive material and wherein the second material includes a generally non-
conductive material, and wherein the method further comprises disposing an

underlayer between the conductive material and a wall of the aperture.

53. The method of claim 47 wherein disposing a polishing liquid includes

disposing a polishing liquid having up to about 1% colloidal particles, by weight.
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conductive material and wherein the second materi al

i ncl udes a generally non- conductive material, and
wob@re2es4s he nmet hod further conprises di sposi NBCENS2003/026803

under| ayer between the conductive material and a wal |

of B#e apentatihed 08.reMwimgetrhadrial frdnai & dicrobregbhic substrate,
di sposing a polishing liquid includes disposing a

CorgpII$igAi ng |1i quid having up to about 1 % coll oi dal

b usting obesduepecoiy PR WA, angolisbine; sprface of a

froma np@ﬁgmhgapbaom Cc substrate, conprising:
contacting the m croel ectronic substrate with a

pol disRPagosan elrsérabticaliquyidiadianeny tpdie micrsteatraniasubstrate and
el ectrol ytic I| dj a he m ¢roel ectronic

substrat @ea?]%l hﬂﬁ;eglb@?"lre ﬁfetﬁﬁ PQU'P&EQQQD t he polishing
padép;ﬂ?ﬁing”@)r@e fter seldeRt el BAShe MiRrddleétfdhic substrate and the
m croel ectronic substrate and the polishing pad, the

force beP@lishing aeadkd theviarae tbem@tcmeectecﬂ toward the other of the

passi ng. DIGAPIeGPHRE R B ARt PRIRNERPBHG t he

el esadphy el arldohe Ie%dﬁ%amneﬁt thrb@@ﬁtthéagec%’o%ﬁﬁl i between at

spaced apart fromthe mcroel ectronic substrate
conduct i keastraner ¢lectrofie tdpacet capset don diné cmlscd!Eie«:tamrec: substrate

sel ectin | eve or one, f he forc nd.t

o ectr! odnd e ehchife alisial of U5S midoR esAPAIGLbst G
forsd|B6tiky Q%vel%[d oh?'H?‘(hé‘%r%& érﬁf‘ﬁxl @@E{ncﬁf cliff€nt based at least
conductive material fromthe mcroelectroni

subst r at im gmrt o0& legebfor tleastheoremaf t he

ol EPTUANG Rt RS PR OF B SPREUHen TRtaTa s, microslectronic

wher ei n %ﬁ% E%rlﬁB%ngattl 8s &¥§| ﬁm&oeﬁééf{bo rlcggg?strate and

the el ec i nc es se ec

have a reieqdolhsair;g ;ba:dvredahwto \neegthéhe el ectri cal
current has a relatively high value. 56. The nethod of
cI ai mb54, further corrpri sing selecting a first force

Levsh 19 TnAI B A hEFSh SRR oA UPnel Al Beine force

and ted slicknical eRiFreht &hcludéﬂsélb@tlrﬁ? HORIres té Pave Hrlatively fow value
and selecting a second forc evel for the force and

when §e siegtical corent bae R relativelydrighestus. cal current

56.  The method of claim 54, further comprising selecting a first force level
for the force and a first current level for the electrical current for removing at least
part of the conductive material from the microelectronic substrate and selecting a
second force level for the force and a second current level for the electrical current
for removing at least part of a generally non-conductive material from the
microelectronic substrate, wherein the first force level is less than the second force

level, and wherein the first current level is greater than the second current level.

57. The method of claim 54 wherein the conductive material is a first

material and the electrolytic liquid is a first liquid, and wherein the method further
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for renmoving at |least part of a generally

non-conductive material fromthe mcroelectronic
wanmge@t®e, wherein the first force |level is |PEHFUS10A8026803

the second force level, and wherein the first current
corhglises idispish@) &f sbbeid 1igaidcs effteniC tHdre itte IfRYEliquid’adjacent to a

he nethod of claim 54 wherein the conductive material

seqondamatarial of the evicrapleglianicraubsirata, rtbe weicend imaipdali keiag different

fipst. liguid, and wherein the nethod further -24 WO
ﬁo@dh%ﬁﬁ%ﬁgﬂgﬁﬁ%TlU82003/026803 conpri ses disposing a

second liquid different than the first liquid adjacent

to a second material of the mcroelectronic

subs8.r at Ehet methat oidclaimebAawhisegingdisipbsingern  efeadralytic liquid
. the first .material. 58. .Th t.hod ,of cl.aim 54 wherein
inclydEs sl s aBISLeT UV bl i B U o AR BAUIL Be¥iing

an electrolytic liquid that includes a chelating

agent. 59. The nethod of claimb54 wherein disposing an

el e8%.r ol Yhe cmiethpd obf clarhufdswihiesginsdisgpoaimg an electrolytic liquid

. electrolytic liquid havjn ilute collojdal partjcles.
incBisies HisPding 3 Arcandionac i oifle soleRaLPaRcles.
electrolytic liquid includes disposing an
el ectrolytic liquid having abrasive elenments. 61. The
met ®0d oThel methdd ofhelaimnS5dassierginadispositiy iamalelectrolytic liquid
. current includes passing.an electrical current froma
inciydestdigpesing éﬂ@‘%‘ﬂ&ﬂ)&b‘? ‘é%ﬁ?’thal‘/ ngrekregiveglemseisect r oni c
substrate, through the electrolytic liquid to the
conductive material of the mcroel ectronic substrate,
t 0 @1.5eCcPhd nedthod raP et athepdiadaskirgar Reectrical current includes
m croel ectronic substrate and the first electrode. 62.
pasEiRg nebhetecsicall gUreBlY figier &i dirstedestrefeatspasest apart from the

. 0 con tiv ter.ig.al includes. r. ' . .
midnpeEerGet el anPRirbd YedfRuiiT o i 28 e Gonducive material o
theMngiERSS|86tESrABI Sulsdthibl abea 88corft NBIEBPEIE OEp AR efpErnGrom  the

~a mcroelectronic substrate, conprising: positioning
miaraelestronisesubstratm pod b st glestiodexi mate t o and spaced

apart from at |east one electrode; contacting a

surface of the microelectronic substrate with a

pol gshi ngnsurfedssd & cRimRObYS WiHeteiRademBlFBOSt NBadl part of the

el ectrol yte adjacent to the mcroelectroni ¢ substrate
corahuttiveematryial sihchugles urehemén@fcondlacting insatierigl frady a trench in the

microelectronic substrate.

63. A method for processing a microelectronic substrate, comprising:

positioning the microelectronic substrate proximate to and spaced apart from
at least one electrode;

contacting a surface of the microelectronic substrate with a polishing surface
of a polishing pad;

disposing an electrolyte adjacent to the microelectronic substrate and the
polishing surface of the polishing pad;

removing a first portion of material from the microelectronic substrate by

passing an electrical current through the electrolyte between the at

-25-



renoving a first portion of material fromthe

m croel ectroni c substrate by passing an electrical
wa@aooenis4s hr ough the el ectrol yte between the apCT/USHOND6803

2004/ 020545 PCT/ US2003/ 026803 | east one el ectrode and

the m cr aeist Gneoslettredd Shtahe m&ré@emma%@btra{eemne moving at
one of the mcroelectronic substrate and the at | east

one el ete:as@d@nea edfathe emiasoelretronice subsicatehiand thee at least one
m cr oel ec ni.c suhstrat nt act,s ,t.he, pol i shi ad;
and r emﬁ er? OogedE, 3%&3(& tﬁ ?l@ﬁ%?nﬂﬁ’i’@% W%ﬂ??e%ggmc substrate

m croel egbhRRtLthRURS Ishfigpdty arf®Vi ng at | east one of
the mcroel ectronic substrate and the polishing pad

r el semoenge skeond pertiowhdf matérialfrem dbe evicragiectronic substrate by
substrate contacts .the i shing,syrface of, the .

oL T Shon IS af lestong 8 ok PciFRediare Subtrétd anshfhe polishing
through thg r%iéf%rt%l eeoie \X% R Wﬁh&bb?é%trﬁﬁk%u@étrate contacts

64. The nethod of claim&63 ereln renmoving a firs

portion thepalissng sarfece ngthae pohsifnng)padwmmanﬁ p@sénngﬂn electrical
mat eri al and erei.n renovi ng, a second rtion

e udos CHERBLINGIA HECTRA IS #3% T CohGistiyadnaterial

mat eri al having a conposition different than a

conposition of the first material. 65. The nethod of

cl abh 63 Theuntetiesd afnglains 68 whesreivi rembviegf arfiist portion includes
portion of mterial prior to renoving. the second
rereYing o fibst %rtlemoéla figs. matesiaf@nAodherei rampYieg, @ second portion

mcfd’c!ésh?érlns& ot %é&nﬁﬁé@ﬁﬁoﬂg%%‘a?l rs %at?ﬂéf hgpmafa composition

ore I ng portion O

diffepéetrthah.a ﬁinpémﬁonbf tregfirgt nedt@iiah 63 wherein a first
portion of material and the second portion of

material are renmoved while the m croel ectronic

et Rouof nerapfiBEe HhRed, PURe FrtPiS B remSiing g frayportion o
mat@i&rdridr to rémbVisthe ekeY¥hd $oftior] 6aBEtedRe of plati num
and copper fromthe mcroelectronic substrate. 69.

The net hod of cl aim 63 wherein renoving a second

[u | t f
P68 hos e Bedoff oafs G, S G potelbnog retbeiihS §le second
poMBr?SHIAARERP AROoFTSHRRAPIHEHEP Bortion of material.

67. The method of claim 63 wherein a first portion of material and the
second portion of material are removed while the microelectronic substrate is

carried by a single carrier.
68. The method of claim 63 wherein removing a first portion of material
includes removing at least one of platinum and copper from the microelectronic

substrate.

69. The method of claim 63 wherein removing a second portion of material

includes removing at least one of phosphosilicate glass, borophosphosilicate glass,
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tetraethylorthosilicate and a | ow K dielectric

material fromthe mcroelectronic substrate. 70. The
woredohoebses cl ai m 63 wherei n passi ng an el ect ri BEl/US2003/026803

current includes passing an electrical current froma

tetrastbiyloethesilicatte srpcedowpkr diefdotia tgteril Cro®l @64 r@ibréelectronic
substrate, through the electrolytic liquid to the

‘ SU@éﬁﬁﬁtﬁttlve material of the mcroel ectronic substrate,
to a second el ectrode spaced apart fromthe
m croel ectronic substrate and the first electrode. 71.

A metchod TiHY meEHE &S LIAN @3m/ﬁér@ﬁi ?é&élﬁ@ o SlBBgicaRESrrent includes
corrpr|S|n carrylng a mcroelectronic substrate with

pagsiegr rdrere %e@folﬁahccturr@wtafrgm factrsyf eleglrogiec specm&t apaitcfrom the

mlé}éqﬁéﬂ? { Nc é‘”gé&r%egk{ft l | Slt(%ﬁicﬁgwftiﬁglaw}:gﬁ n&{yrgﬁ{/e material of
thé Om'iéirée@ct?rbﬁfé echbsRales &St diofdaribdiifie _%'abé&' asart from the
surface; removing a first portion of material fromt

mistasiecitanic substeateidnst thetfersbglectiodé.ng at | east one of
the mcroel ectronic substrate and the polishing pad
relative to the other while the mcroel ectronic

substqr at e GFtS prb v e
the m croel ectroni Cpr g%ssjtpr?éa?zﬁ E%ﬁﬁirﬁ???%%tﬁéggl ?@ﬂPHE'“Q'
pad cafryirg & hecroslestueliestibsirate vaihbs taates; i s carried by

t he ca rier; con actl the m croel ectronjc substrate o
¢ FORIASEE A HolacenPhine RPRGHOTIC SSBekRs Mo 3rirat polishing
pad whi | %uH‘é@e'Bf%rfﬂ@{ &9 Srh@r?peﬁaaubst rate is carried by

the carrier; positionin m'croel ectroni c substrate

pr oxiispaising a pnméhS@alarqudd apiEdent tothe midroekictrehicsulsdieate and the
and a second el ectrode, the first and second

el ect r od®® 'Eg'lnﬂgs%ﬁ?&éed apart from each ot her;

di 59831'0091 ﬁ}s?ﬁrscfr%su S&%‘t&%\‘?aqnfréﬁeth%l ﬂ%rro%‘ijeec?ro?’nng  Sybstrate by

t he mcro renoving a seco

portion wfﬁovmg@tu@éstfdr@r@ﬁth@ Micedeletporic wubstratedand e polishing
by passing an electrical current fromat |east one of

the el ectesde@iativente thghothes il theonyereelaniyanie substrate contacts
conduct i Yo % |§ﬁlh8lsuﬂ’facé,he - 27

removing the microelectronic substrate from the first polishing pad while the
microelectronic substrate is carried by the carrier;

contacting the microelectronic substrate with a second polishing surface of a
second polishing pad while the microelectronic substrate is carried by
the carrier;

positioning the microelectronic substrate proximate to and spaced apart from
a first electrode and a second electrode, the first and second
electrodes being spaced apart from each other;

disposing an electrolyte between the electrodes and the microelectronic
substrate; and ‘

removing a second portion of material from the microelectronic substrate by
passing an electrical current from at least one of the electrodes

through the electrolyte and the conductive material of the
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WO 2004/ 020545 PCT/ US2003/ 026803 mi croel ectronic
substrate to the other electrode while noving at | east

won®4020585he m croel ectroni ¢ substrate and t he PCT/US2003/026803
el ectrodes relative to the other and while the

mi croel e%lbﬁd@l&tﬁdﬂﬁ@%b@é@at@%ﬁﬁ@t&hbh%le&ﬁl@éﬁédwhlle moving at least
polishing pad. 72. The method of claim71, wherein

cont act i 9get ofethai mncml@@tfcmmsclbsﬁa@samdutl@e wiaadiragles relative to the

d pal, shi f. d
et udes sineld: WIS HhE HuPaBREBRR, Rl HlslBoRREs the second
Wth a sepq g]ﬁlmge dgsm ng pad having the first and

second el ectrodes positioned at | east proxinate to the
second polishing surface. 73. The nmethod of cl ai m71

er?; ngﬁgvr%&ﬂgﬁ ]ét)rqsfélgﬂoﬁl ﬁ%@gélpg?:%ﬁ{chpgt h‘.e ESelectronic
sub§ﬂ?‘é’t\é' tBeséS&W‘ﬂ)mﬁeﬁlhboguﬁéce r@tﬁréé’éor‘\d7g>o!|%mﬁg pad includes

mshodo claim71 rein the polishing
contactinddise anitiaedectrqrid sebstrage|witiua seaardd wodiskeing patehaving the first

t hod further co ri.ses di sposing a .second ol i shing
anfl; GO BRGNS PO BE! Lt RO ErOUREs alde thncaaqua” polishing
sufgtishing surface while passing the electrica
current through the conductive material. 75. The

met hod of claim 71 wherein renoving a second portion

of materiial includes renmoving at | east, one of
pl at’ BnumTaSdMesnst ef craim ?iuéfvhﬁr@rrbé@reewnerﬁ dirst portion of material

inc;ﬁ' <—|§‘st,r é{?‘ﬁ%\gpé ?I?)% ﬁgﬁ pgﬁicﬂpgf r%te‘ﬂa?bﬁé? fo ?’g}ﬁé\ﬁhﬁ tﬁ%?@&r@portlon of

erral —1nc es renovi
mdtedalt one of phosphosilicate gl ass,
bor ophosphosi licate glass, tetraethylorthosilicate
and a lowK dielectric material fromthe

T oL e Pisod P AL oreth T 8T8 i gotuces a st
pofigiihgclidquie ang uvihgrem QfﬁetMGtHBdCf&meQCbémpr|§e§Ld-'i§;§<5sﬂh§ a second
W th a polishing surface of a polishing pad;

poligung 0xpEd SoEweLOSe0B)iT2eETF N SHPbstatengnd Hbe pollshmg surface

whgllszﬁ%o # {1}{ o(_gFg r%éﬁ? rg%%gfog%' tEHé:%nduc \pedmsa eancaq_d

75.  The method of claim 71 wherein removing a second portion of material
includes removing at least one of platinum and copper from the microelectronic

substrate.

76.  The method of claim 71 wherein removing a first portion of material
includes removing at least one of phosphosilicate glass, borophosphosilicate glass,
tetraethylorthosilicate and a low-K dielectric material from the microelectronic

substrate.

77. A method for processing a microelectronic substrate, comprising:
contacting a surface of the microelectronic substrate with a polishing surface

of a polishing pad,;



di sposing a polishing liquid adjacent to the
m croel ectronic substrate and the polishing surface,

wo b@4pziseshi ng |iquid having an el ectrol yte; rpODUSI093/626803
first portion of material fromthe mcroel ectronic
subgiogsiioniky the'RidroelegtrohRASUIb e Protif@te to and spaced apart from
m croel ectroni c substrate and the polishing pad
rel ative atdeagionsteiectro@e;l e the microel ectronic

substrate contacts the polishing,surface and while
pasaisrpand BRdEhadola Bliaeehy 17 i I BRRsionf L agistrate and the
one el ectydRingirides, GRNSBIEHING i GBHHVHg &h eldt@rolyte;

m croel ectroni ¢ substrate through the electrolyte;” and

r enseneying setihdogrtieni enmatenialt tomathe muataetectronic substrate by
m croel ectronic iub trat & rmvilnﬁ at. | eLg)sgr pne afth lishi
the ni cr SBPHLE A St Qe WPMEAICIPHECRE SUbsLate gRd the polishing
el ect r odeJetelbtiveStd thd et While #08! MiBidefedtRshic substrate contacts
m croel ectronic substrate contacts the polishing pad

and wi t hdb¢ podiskinggsurfacel @ud mihdlal passing antelbetrinakourrémt between

at | east one el ectrode and the conductive materi al of
The s 4 cal 1 Bast Wi dleatiae S e rorfoatng mRigTal of the
77 wher ei &410 ' i i [ ) movi n
a first gﬂlrc { [ on(yttlﬁ)c?g%lg%’J P?tg?tbégfgedrq a: ei';\&ngétyﬂg%éiaﬁa e

r envemogirg aeescodd portionf materiadéenT gwomiargelecrenienslibstrate by

portion of a second naterial having a conposition
di f f er entMP¥AS aﬁ%ﬂp@g@ of S GRCIGRIeqqns ShREGRISNd the at least

79. The Uefode! AiBkifd W%@i&héﬁﬁﬁgﬂ?iﬁg?éiﬁﬁﬁfroelectronic

portion of materia I ncl udes renovin

portion aclubstrbtey cattaptsi the galishirppad @nuheitseeEasing an electrical
portion of material. 80. The nmethod of claim 77 ) ]
wher ei n tvErepo PEEYRNG fupast ore glReiroderandsihe conductive material

pol | Shi ng. hi gyl oandpher el fche et hod fur ther

conpri ses di SposSing a secon pol i shing liquid between

the mcroel ectronic substrate and the polishing

surface while passing the electrical current through

t he /Sondudig eethad 2fi glaim- 20 wierein4eoRysys a first portion includes

TR FRRBR S R B TR #hons e

in¢led®y irBho¥ing @asécente poitidh af i d\wacand marpieN -h=Rithg Bheomposition
nmet hod of claim 77 wherein renoving a second portion

diftgrephthan acompasitione! the fitslimgiedel.| east one of
phosphosi | i cate gl ass, borophosphosilicate gl ass,
79.  The method of claim 77 wherein removing the first portion of material
includes removing the first portion of material prior to removing the second portion of

material.

80. The method of claim 77 wherein the polishing liquid includes a first
polishing liquid and wherein the method further comprises disposing a second
polishing liquid between the microelectronic substrate and the polishing surface

while passing the electrical current through the conductive material.
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tetraethylorthosilicate and a | ow K dielectric

material fromthe mcroelectronic substrate. 83. The
woreaohoehsed cl aim 77 wherein passi ng an el ectri BPel/US2003/026803

current includes passing an electrical current froma

firs. el Gtigr pdehepaf ethigpay twhéren réaovimgca destepbition 6f material
substrate, through the electrolytic liquid to the

INGgPRR EAMQWNa@t é8ashiongfof platinum eng&1oeeer.oni ¢ subst rat e,
to a second el ectrode spaced apart fromthe
m croel ectronic substrate and the first electrode. -30

82. The method of claim 77 wherein removing a second portion of material
includes removing at least one of phosphosilicate glass, borophosphosilicate glass,
tetraethylorthosilicate and a low-K dielectric material from the microelectronic

substrate.

83. The method of claim 77 wherein passing an electrical current includes
passing an electrical current from a first elecirode spaced apart from the
microelectronic substrate, through the electrolytic liquid to the conductive material of
the microelectronic substrate, to a second electrode spaced apart from the

microelectronic substrate and the first electrode.
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