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[0032] The polishing composition optionally further comprises a biocide. The biocide
can be any suitable biocide and can be present in the polishing composition in any suitable
amount. A suitable biocide is an isothiazolinone biocide. The amount of biocide used in
the polishing composition typically is 1 to 50 ppm, preferably 10 to 20 ppm.
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pol i shing conpositions. The results are set forth in
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[0057] This example compares the ruthenium and oxide removal rates achievable by the

polishing method of the invention as compared to a polishing method involving the use of
polishing compositions containing polyvinyl alcohol or a control polishing composition.
[0058] Similar substrates comprising ruthenium and silicon dioxide were polished with
different polishing compositions. Five different polishing compositions were used to
chemically-mechanically polish the substrates (Polishing Compositions 4A, 4B, 4C, 4D,
and 4E). Each polishing composition was mixed at the substrate via delivery of two
separate flow streams to the substrate. The first flow stream consisted of 5 wt.% Degussa
MOX-80 abrasive particles (1% alumina-doped silica) dispersed in water at a pH of 4, and
was delivered at a flow rate of 50 mL/min. The second flow stream consisted of a 6.25
wt.% solution of KBrOj; in water at a pH of 2, and was delivered at a flow rate of 150
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pol i shing conposition was m xed at the substrate via
delivery of two separate flow streans to the
substrate. The first flow streamconsisted of 5 wt.%
Degussa MOX- 80 abrasive particles (1% al um na-doped
silica) dispersed in water at a pH of 4, and was
delivered at a flowrate of 50 nL/m n. The second fl ow
stream consisted of a 6.25 wt.% solution OKBrO in
water at a pH of 2, and was delivered at a flowrate
of 150mL/ m n. Polishing Conposition 4A (control) did
not contain any other conponents. The remaining
pol i shing conpositions additionally contained an
additive (e.g., polyethylene



gl ycol or polyvinyl alcohol) delivered via the first
flow stream The conparative polishing conpositions
wa@adsoianal | y contai ned varying anounts of a ppdHUsIWY$/036577
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22% decrease in the rutheniumrenoval rate but allowed
for 2an appreondtinat «flciaird | Swlhepdifl tHerBéBRSIEMEINakiBR pbRdhir® sQdtem
hg%&@gwgpﬁ:& oxi de renoval rate. CLAIMS 1. A nethod o
polishing a substrate conprising: (i) contacting a
substrate conprising a noble nmetal on a surface of the
subsi.r at eTheinidthaal oflolim e akhenge tharhanicalptddhakitdd goShiiz@Riem
h&eQmi bF1 8%, (@) a polishing conponent selected from

the group consisting of an abrasive, a polishing pad,
and a conbi nation thereof, (b) an oxidizing agent

sel ett ed Theomatliddef glaimn P, \ei@fsh the inBBle @fetdd IsQBRE®S from the group

' :nab ' . | es, chlorjt -
B B0 S LA B35 1L Ll s
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earth salts, and conbi nations thereof, (c) an

et hyt ene [ ,.0] . .a,Li.qui d
car tor . AR Blobl bR M Ehery Bl tudsnidh boHing gvsem
COTRRSIseEs Grb vl 18 10Vt P af wrﬁ%ag sEseHhessdcan thewrightmfile liquid
cBKiatadadabocqrgionatls dibselved bsduspdnged therein.

6. The method of claim 1, wherein the oxidizing agent is a bromate.

7. The method of claim 1, wherein the oxidizing agent is potassium hydrogen
peroxymonosulfate sulfate.

8. The method of claim 1, wherein the ethylene-oxide containing polymer is a
polyethylene glycol.



2. The nmethod of claim1l, wherein the
chem cal - mechani cal polishing systemhas a pH of 4 or

wo e®s/044317 The net hod of claim 2, wherein the PCT/US2005/036577
chem cal - mechani cal polishing systemhas a pHof 1 to
4. 4. The nethod of claim1lj7wherein the noble netal
is selected fromthe group consisting of ruthenium
iridium platinun1 palladiun1 osm um rhenium silver

gol ni e I

i he?’eo f aq%lshoh %?Elgg dns ﬂwtﬁe gg%tgﬂgnﬁé}/éﬁg%{ oa Jn%l?cular
W@BHKﬁﬂﬁm)MHQP@JHMFﬁé cheni cal - mechani cal pol i shi ng
system conprises 0.1 w.%to 10 wt. % of an oxi di zi ng
age ba :
any Comma ool Elifl & nefin bRl bad Ad:fihe Miiper 2
dlﬁ%tr’lﬁ'dm(aéﬂr"etbylail@rﬁxlde Blpr&kceplymefe oxi di zi ng agent is a
bromate. 7. The nethod of claim1, wherein the

oxi ;21 n 1}
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gid@p YRk iR LoTRl @hiy; Gllic) .cerld) @irctdian tdtiniaf geehaiimdimondeandi n
c JB %§6%£%%¥¢ene gl ycol has a nol ecul ar wei ght of 7500
T&"0! ons. 10. The nmethod of claim 1, wherein

t he et hyl ene-oxi de containing polyner is a

di al igy| siThexaedef biyine ng winsicdies 4br30k comprisdey ifica ddpkd with
l'llj'heanethod of claim1l, wherein the cheni cal - mechani ca
poflshlng system conprises an abrasive suspended in a
liquid carrier, and the abrasive is selected fromthe

gr ougs, CoIM%ik i‘a’(eitm)@ oftlamh UWHeesin S kitcaate c@nprases gilicananide,
titania, germani a, dianond, and conbi nations thereof.
12. The nmethod of claim 11, where the abrasive

conphh sedhsimcthed ofslgis Lwi e imihg ipbla metedis rethenivgt hod of
claim1, wherein the substrate conprises silicon

oxi d 1 h f

nmet a |sﬁwu gﬁﬁgﬁwB%%a‘#%k%hgkéggwgg%g nﬁygmﬂgﬁereln
the liquid carrier conprises water. 16. The nethod of

cl ai 19,1, ™wWheke®iod of BRinC Nerficesd theebdnsitiladdchaidal pblishmg system

stem f.urth hat is affixed

ﬁ"i er com&n s anea[waggm { %gﬁ'lfﬁ&]toﬂa‘gioﬂ?ﬂcﬁ{%}?&dcl aimil. wherein

t he chen1ca|-nechan|cal pol i shi ng systen1further
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fulrtzlbrcv(\)@n%r“ |snactoh%leg(91r§gl gxing agent is selected fromthe

18.  The method of claim 17, wherein the complexing agent is selected from the
group consisting of ethylenediaminetetraacetic acid, nitrogen-containing crown ethers, citric
acid, chloride ligands, bromide ligands, cyanide ligands, and phosphine ligands.

19.  The method of claim 1, wherein the chemical-mechanical polishing system
further comprises a pH buffering agent.

20. A method of polishing a substrate comprising:
() contacting a substrate comprising a noble metal on a surface of the
substrate with a chemical-mechanical polishing system comprising:



group consisting of ethylenedi am netetraacetic acid,

ni trogen-containing crowm ethers, citric acid,
w@ebdoenider | i gands, brom de |igands, cyani de | ip@nts2005/036577

and phosphine |ligands. 19. The nethod of claim1,

wherei n the chem cal - nechanilal polishing system

further conprises a pH buffering agent. 20. A nethod

of polishing &)subdprlish@e®atprising: (i) contacting a

substrate congb) si agqeidoakite nmetal on a surface of the
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conprising: (a) ‘a po carrier,
(c) an abrasi ¥® suBf ésﬁt}‘ébl rP‘i‘?a‘f"ﬂ?ées?qtéfU‘ihS “S‘éiijr"i“é‘f” in(@g pmount
pot assi um bromat e pf@se/m% tbﬂOtV\he’o basediodthe aweighesf theligrid

amount of 0.1 wt. O/%Jrﬂcfaqd ﬁgﬁis (ﬂgk \Jggo g&é},‘decp[f}*lerem

the liquid carrier and any onents di sso

suspended t herl®i n, a7 ehylgps- %Woéﬁ@‘%ﬁo&én%GWWﬁPﬁ'ﬂe
pol ymer et hyl ene- oxmdzanmgpcblymemhmglngalwmulahmnghgofavsoo to
mol ecul ar wei ght of (70%35;1 tE&%p’rQs%tha%llfqgwstang?%ﬁ@t in

the liquid carrier, e

portion ofidt habidige et IF@MPOI\%PQ Hfmﬁéoﬁﬁ@ﬁﬁak‘ﬁlt%’éﬁgﬂ?‘ﬁ%h
pol i shi ng sysingsthdnicappdlisbing tysenswlpstistathe subatrdte. A

met hod of polishing a substrate conprising: (i)
contacting a substrate conprising a noble netal on a
surfake of Methodofipalishigga SWSfrhteﬁorEHréﬁﬂ’?gcal - mechani cal

pol i shi ngi)systcenmamgarsilssiraig cofpisivg Podbilsinttabonpeasirfa¢df the

a liquid carriggg ra%@nthaarbh?lﬂ[c@lsh&%aﬁ’ancle;%n ‘ﬁ%’sgﬁe%t%@mpnsmg

liquid carrier, an oxi di zi ng agent
carrier, (e) éadl aPRylisking®d&ne- et hyl ene oxi de bl ock
copol ymer in tbe | acqlqundcmae:rl er, and (ii) abrading at

| east a portioqp of , L‘lﬁ s“ﬁ:t%'u eHFJd% tﬂé"l#thdtct}ﬁxer
chem cal mechani’cal I shin yst e{n g pal 1 sh the
substr at e. (d an oxtdlzmg agent 1n the liquid carrier,

)] a dialkylsiloxane-ethylene oxide block copolymer in the
liquid carrier, and
(i)  abrading at least a portion of the noble metal with the chemical-
mechanical polishing system to polish the substrate.



