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demands of the sem conductor industry. These
requi renents can be summari zed as follows. First, there
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CVP net hod, nust i ni m ze | ocal di shing and erosion

F “SéfﬂFeé% t5¢ negd Lafisbrgmenpbrates o pepRet tagatisty hogehpt demands.
SecORI Mkte mﬁl&%%}me—ﬁ@ntttgﬂo%ra‘ﬁﬂﬁum?o?ﬁﬁ? %c g&F’c’h&&%PtEa% tl*n?eﬁl:ir the

have been devi sed i nclude 1N

CMEresthng miesh pyigmizeylesak dishipe ang peopiqnrifenis t@msmmncwsmg

lithéPrdghRORiRra6@Nt @i ni ng conpounds, for exanple, amines and
smal | _nol ecul ar ht nitrogen-contai ni ng
I““Wét erBQ:Sh& g, “@@ﬁ?a“&l\gﬂ somppshioashaye heat devisedivbich include

exa
mhlﬂngcfiré ﬁi; & 585 1% ll@lﬁ% Pf‘?gél S); El!l%l\/@ lglt(irg &LI pﬁrlgse g rﬁ)g?rg/cqnga}mmg
conweun@rﬁor@aalpé% ppebasiethateci¢cufar Iwmghbmltregbnmmmahnng

hetck S oubl slin SURELRL00 B2 83000 LR iPlen ol «
exapplapldSnbatemi@, 5§5156$ desotilees @ 6D poldhingfs kg for gotiehing X tajper-

' ound to the benzotriazole . . .
bas%igﬁn%%l lfﬁ%l tfntﬁ?eg E‘l aﬁ%hﬁaﬁ@ﬁbagmﬂ?sll@g %%15 58 m&lr‘egl@{z a2 8)§1d1§1ng
agerg] amdrwatdras welb s sh@mgtrlazdlammﬁoum halsegiahds ct’dnﬁfouhd%)ﬁfhérem the

i B bl SOBSS RS A F5, e

6 375;6!93 Ulstlose,s aaturigdoi gdlivieing !aaihtamguixsaﬂ B8 iR €% JPper-based
n.inhibitor, and

nd the q a
metﬁﬁ*ﬁyofca’g Sggf?ﬁrlt@mg&m‘?@flﬁ ?’ﬁ Qg4 PRsH 4 SoHPE oK ations
inhisiedr emtadditifve ehat ie@ﬁat@i W@l@@fgsbeﬁbédﬁ@o?ﬁer dndhe oxidation inhibitor,

azol e dr o zotriazo
and i&ﬁéf%vi% WE‘S‘?H the é?f éaﬂ)% » itoy Istselestsd frpa by group consisting of
1-H b&ﬁbkﬁk@idﬂ%ﬁimx&bé@bﬁﬂiﬁkcb@ NZh&hAB&RbRiazAd) @—methylbenzomazole
ben <Qgﬁ §benﬁ Lrlazole The purpose of the copper
76’32 % GRMFANPHIARifaz0k, prgl %@H@@B@@P@Wq{@ e puspseef the
coppM bitiatioh iHIsIRe $s t@k‘edmééjét@lgﬁ@oﬁ%ggéﬁ 'ﬂ@nrﬂfrén%ﬁestbg}gxg FQ—F r

ﬁ vers have been pl anari zed However
perogiqg aﬁ%h"o‘éf’é’ﬁ%ﬂﬁ@“a@ﬁ? BQFé‘dﬂqnﬁrl%eﬁe r educt ion of dis h| ng

[000@]1 d Q{CQ\&'V@P ddsPied 14€ i Vé?ﬁen@s%ﬂl%{/edqﬁ [ﬂi]e&}EﬂJé:;agr} ﬁﬂgl{gae}ngs

h the use of smal nmol ecul ar
erOSJ@a b‘b@ﬁ GMiA phoppersontainin gssubgsiates P(Wb\ﬂfiﬁ ushaf sreaibxegrscum Welght

heteRORIRLSp O&C inh TR & A Well 151%% 1 LROFA a;rﬂo%lﬁfglo? inhlb(:i"t%rs such as

in a reduction of the ishing rate
bem@wéqlﬁgesaﬂttm ad@@ﬂfon@m@a@hﬂmmtedm ¢qph¢rbf0t01m1a améoff

betw%&{ é‘bﬁ&? ;11bﬂ§onrﬁm'§{tdlﬁrﬁént8 oﬁﬂa&%ﬁﬂgﬂ%ﬁt & i eg n,gg%ﬂeglrg(qr%;@é jse

he use o er corr osl
OfmﬂmﬂﬂmnaﬂgmemﬁmmmaquQMMSmu&NBtnﬁwhnﬁmmbmnB1h&9ﬂbeen

| |de 0, such
comh 408 LOPISAES 08,4 NEITARE. SLacB oS EEAE o
coppaegany. THubghere tenfaius ai m:‘pd m\mﬂarpﬂir llrﬁﬂihot?l@i wYishiegs seid and

the hen1c Ianarlzatlon
mecfJ P % ch@hichiISe PRy PRoisiarot ol ahuref S00Ey St foPper Tavers.
[0009}hv efThé OWemIfoﬁi\plrdﬁd}:s suthh steyt hé Metidd. Tﬂﬁésb@ﬁli oth&1& I Pan@dpds
fththert advanHﬁ ? Hhe i nventi on, ?
of the ISt B3 Wl s igifipna frygptiye deaturgg, il ﬁ%ap&ﬁﬁatr%w ther om
desctiptonaeé gerihwhtionprotidédigeréiavent i on provi ded herein. BRI EF
SUWARY OF THE I NVENTI ON




[0010] The invention provides a chem cal - mechani ca

pol i shing system conprising (a) a polishing conponent
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size of 70 nmto 300 nm(e.g., 100 nmto 200 nm.
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pol i shing conposition), any suitable amount of
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pmﬁggﬂyklggg%ggrmﬁ a4y nyl i m dazol e includes honopol yners
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rise copol yners of vin
both ,pgt;%m:_qngde W@S®U gxfoap,st &fh)ilyvdnfhmldwble ml‘qnlbs; BEm@himeds derived

f t t
from Ctgé n%r&%fi’(ﬁ]oflzvlﬂ{r% ~STY stlt &ﬁ dgu %‘Hg & é in g}egvs E%r%ﬁésr l&nﬁed
direqplg man imndwzfoérr 18ng, alﬂtdmgh ietsatdomamn tanGlomipkise c&ijb”b%eﬁbrtff
one but wherejin the

. eof to a pol ric.bac
viny it Blor R Bt T e g R ore et e omigthe
group)so IP}urtherrJ tthb mfdatanedoeih&t dipficicitbendal afEint SeSirbiR!

0 ster s attached to the polyneric
wherglg éjﬁxbcgﬂéreye?s to?he zﬁtachmen o? t%g am?de and ester groups to a }golyr%/lerlc

backbone but wherein the amide and ester groups are not directly a part of the polymeric



[0017] While not wi shing to be bound by any particul ar
theory, it is believe that the surfactant interacts
weizod1/1eeaper nmetal present on the surface of tRET/US2006/012196
substrate via the azole group. The interaction of the
azol e groups with copper netal serves to inhibit the
rate of oxidation by OX|d|25ng agents that may be
backbonge e pusfacigat canpompriseeitherpmidewoypsohestgraryupe asached to the
polWhésdbabngzol e groups are attached act as steric
arriers to overpolishing of the copper layer by the
10058t i oW hile neivisking to Ysronnd beanyaadicolar thherypivisi tetiéveghaaiek
Syare bel | eve
surltad TP s TR Y Breedr B Sl BBy Rl S e
growiy | Thedntiexaction Qﬁthe[ fﬂolr&]rouﬁh @ithwppme tnatal setwed td@hiditithe rate of

sin st _one_azol e
i M ST ) B s A
polyners tocwkieh thd emde mhpmmﬂtacheﬁi wcyad sedicibairides tl bwpﬁlsﬁfng of the

t and ester gr ou
conBOA Pl T U B0 R P B e S g PR
Thtmtbq:rgzodfrgtompstared@dmvealtm agt.alsdheamhol ®igs fwp mub@p@weric
fpSui table azol e group. Preferably, the azoFe group I's
selected fromthe group consisting of 1,2,3 -triazole,
[0018] 2, 4Tltersuﬁz<ﬂdlre palplyeramgz@hmbld T2 GEn) |c@mp1*1sﬁx€§3&%a§b one azole group
hati &L L.az m ben otrlazole al kyl at ed
that X ngt e v glérm?iﬂ ee?ﬁda Zl}fﬁ :ﬁ:éa(nlt dogs npmrg)@pe cychc imide
grodﬁe oebath IpyndaﬂtZ&h@e GRS gﬂaap/se Aﬂ/\ﬁo@rgrcmﬁrl@a Q%rﬁﬂe%s

labl e for. sub tl%utlon position w

hete&%@ﬁf%%mcoaaﬁta&o £arophatomy alfda@fragﬁn atong TihﬁéZ(slP Bloupan be

any GuiiableiBle @i ong. P&%r&bl? ﬁh@&olelﬁmﬁ;l@ E&eo@erdcﬂﬁ?n i rgrcﬁﬁ consisting
1 gfstlHuHed with, for exanple drogen or w't
ot et BB et lomt HfaZ%}esrRmzeleowaﬁazgieowﬂazo%@trm enpioidpzdle

benibtt@fz@k@k%até&@&lv’aﬁ% @lQ:ré’Mf tdd Q&(ﬁﬁﬁi&ﬁ{ﬁs ﬁfere% @H@Yzlllgdazole

‘%Fg . However, the azole g; can )st it ut
grouRs pRve4pg OF moteosisions Aretlatin Slﬁ?ﬁ@‘@lbomsonemqshlen will be

Safaf c
chexﬁﬁﬁ‘li)] 6({5‘}% ??%f@g%g%ﬁi a%n‘a th@&X«l[aﬁt cf?l %ﬁﬁg L)OSlt%H HREY ote

BrOUR| Ry be EnbsRipH | withy for g)eﬂmnlm Wdrogﬂnyir gxummfamaguon amaydftahfunctional

group tggg ﬁzcﬁé;%'reﬁlp 1s%¥&%ljaﬁ ﬁ‘c%tltu?dr vitt )@Pdgexp Qroéfahl\%/at)éfq?gs
Howeﬁ@rr e nzolg goupTan lw subssitwerbwifl mrm;tattlhﬁtnsmmﬁbgrbwis in the

non SRR S Eoh ot EIR A BRBA Mot e M GR, fufedai o
alkyb@hfmali, alkylsiléony b pevdsulfimyl, etshedfohyldegijeo, -rﬁ%f(f))aﬁiﬂao télk‘yltaﬂlw
alylénlﬁﬁo 3}%5%?191?@ gggi)hgllyl I'leo?pﬁxmgrg @9@@& g,lrggcp gﬁr“’gﬁ‘%ﬁ ﬁlg?%f \évo

[0019L/ pi dlablhe_s,/emiiod[mmtthet smfactamtbﬁmpﬂie@ BBleadt bite 2261eRBGiptHadRed

that each car bon
P"lygﬁ% 3 e H’?Eﬁf?%ﬁ’e%w %gslmtﬁ H LOHYPHP EePefifig ofher
llnkagb eB.p@—RﬂayAblﬁ)ulgl'ﬂ bireantbog to@is o hRIFCEHBEhs caX BEPORE t9Two oxygen
ui tabl.e et hyl ene oxi des and

atomﬁ,oef %/pars dﬁ?&g?f}é? jjs)gei" gggllketg utgglpg&% iﬂag fhgo carbon atoms will be

positivtied Betpotry4y ARy beyien @infesueh BRL 33 ESborkWAMEE Hd%ind to one

oona and co rC|aIIy avai | abl eas the Pl uronic
°Xyg§’|’ §opig u@erawr%m goup 82y gimpranpleden braa%}eéeﬁxamples of

suitaPRIpY e B liRIMRleP¥lydBTlend B ISR bbﬂ?ﬁ’b?yﬂe IgPl‘ﬁylene
repared having any nol ecul ar wei gh
oxide-polypropylene oxide copolymers, known as poloxamers and commermally available




nononers conprising the polymer chain. The nunber of
nmononers conprising the polyether can be any suitable
wauanyan4saut typically will be 3 to 10,000 (e.gPCTAB2106/012196
5,000, or 15 to 1,000). [0020] An enbodinent of a
surfactant conprising one azole group having a
ghé th@r chaln attached thereto is a compound of the
as theiligpis” FpBAY S SulEgpre-ORO Y YieOr R TR Op N2 Py wiides Hetl

copY R8T o r iRt Hh il Qngaﬁar%eQ afPRRRL P9

3-triazol
moRomerscAmIREising ket 2baie., Thrommder D%mmiomerammpailsing it ed

0 (> t c sui
A e IS G PSS [BOILS s, o

I5Q9Ri08W-i s part of the heterocycle X is (CH2) m wherein

[0010] i's &1‘? er‘nﬂ i€kt oF strfRtant 2o %ISI %Qh? azofe %O%Ea\mrigf? p(oﬂygther

direct m an n are |n rom
chalﬁraﬁwhséthem lsmcamomdaf@leﬁMthh 0; Rl is selected

f th 0 b hed and
St rai ght cnai n eyt el Chonighime o oel oc 2
whepginHet ine hgtemupcle mcmtesltﬁqmgthefgrddp cGlsisGhgobr, a,laqhml@md 4-
. L hte Gha and al.
maﬂer @rgﬁy %@&gﬁ"‘\é?]ﬁ neﬁé‘f%“é%(a&@y’ctfeézogﬂ?%cé ‘H?é‘fﬁlﬁs# ly

derltﬂjwdsaidierteof ¢H&m1cpﬁy Yeddeé to X ki acaghoh htdim 6if th€Bdtér¥cicdord

n a ni t.rogen .atom of the
mtr%;é?er f)ncv)‘/'lcl:l ¢ PPFH@'@E*&%PCX@? &gﬁ ((Sth%)m"%f‘rer 1R iHeh) esepreat 1-5,
o, G{h@)cm CHO, ﬂI-HCHEOIdﬂhelirBﬁCﬂlhﬂ,rIﬂ aﬁcplm ﬂt@(iﬁtb ﬂ&? B0 Wlth the
om1lto

pI'OVéSO tgagt ed ot}rrgrgnné ogg@ﬁ nS| Hq Eﬂogmj‘ot&fsg%of Ig or C;-Cyo

branhye:mrmwﬁgmdhalgramypandqlnkeaylhmmy 9&1&1{% PR, d’éﬁa%ﬁéléﬁ g
group is chem cal i y bonde

te t
of 1 B b e i G ehhaedlor SRi/Bt e SrORipCropoDe Ry The
[002pD] yatns Qéteﬁﬂﬁkblé] caShel BB REI d%@iecpﬁ() tﬁé‘;ﬁ)l%& bilin glﬁfePHllr&tly

CH2CHR 10)n can onopo
via ae%%%@“&% é‘éﬁep A CWHPI%:W niroges aﬁqm @ thmhmr&yy ringfnd a
carbBi Sel TR M}‘e@ﬁr BHair bk Yih R k& 'éanéféghfffg%&? %]eﬁected from

nmet hyl or kyl, wheérein RL is select roup
the grojpsoatiptig foﬁ‘oﬂ hivd @ihogrstsatitoRyEemaiomsay asy phy gmiupu an

hydr@k)l'%ﬂéthﬁ %%u%l Wdrox%thﬁ%%% 9@194 ﬁﬂgﬁﬁeoggry %lmékt?n% Sgroup

oxi de and propylene” oxi yl ene oxi de’ nono
is chgpicplly honded frp Hnggiem |0ﬁthé@éﬁes>cf’qh@rzmlbp20 with the

[002B] OV'T%Q ggﬁéﬁleﬂ‘@h ds B ?ers&t&f)l;sy ? Feﬂtlg f?l%‘t_l‘\ L, wherein R2 is

sel ecte rom -t egr up con G-aG o
(CHE R HEH-6HR. Q1R Asaythe adhmlomlamk‘fydf ethytenabkidajn whialoR' is H, a

homggb'l&& o‘f’%ﬁﬁjpg%%u}é ?’%‘% : %&ygegngo g Ifl wﬁ’alé}r{bg &I?eéhyi 8b%lp}§lngperem
R! 1sb;|elggtkd frgr(mdhg/ grenp ¢ansigting HAB] anf&BA C ABﬁnclﬁd&nbl straigtaichain alkyl

aor. conb ¢

o SRS Pl TR PP MTEL 00000 ERSLEET e i
monaﬁ@’s,eivl@rcmu p dael\vi angJindegpr® :ﬁwam-y(? aite théhﬁid)\ﬁso&h&ta& BRrn arﬁ not

et Ql yacr ate ch |n contalns t he
bOthtPtep i heﬁedr\{\lgn Seg@ﬁ&%&lﬂﬁ%&ﬂg ﬁa Grheo Rapghsdipnd s
straighy phamahlkyl dld atkeny] dnglC;-C, D@yolb\al[ﬁ?ﬁ rTHfcopolymer can be a random
copolymer, alternating copolymer, periodic copolymer, block copolymer (e.g., AB, ABA,
ABC, etc.), graft copolymer, or comb copolymer.



nononers conprising the polyacrylate chain can be any
sui tabl e nunber but typically will be 5 to 10, 000
w0eog/11481@ to 5,000, or 15 to 1,000). [0024] | pCamSLIvEN12196
enbodi nent, the surfactant conprises at |east one
azol e group having a polyam ne chain attached thereto.
In this context, polyanine §efers to a pol yner
[002Ynt ainmma@elapmhmmnt,rtge sunfaetent lcbmiiagge at-1RashBhie- dRole gfoup having
a pcm;a% 1@%&%@1@%%}1&&0%&%1}{ a?fgﬁagr&r%rchgﬁscoataﬁls ?he repeating

uni t's o enei m ne
unltpo(mglﬁl'm@ﬂ)ﬁ Wh@‘elarﬂ@e Rigtoup uSITEIacallydI: ausethpf Thie@umber of

moﬁ y ms nipt a@% tl{ee;?o?%g ?atéc' %% gn ?yhsg?[eli% dur E%%Pﬁtypwally will

be 5eit>H9J0é01éﬂ i e 5L(}§)adq>rrig th hom)anchl ng in the

lye | r ef d enbodi nent
[OO%Q 3 Iél%%{{gtgglj e%l:{%ﬁlr%ergrlmtﬁe su fo Q]c?rg%xp 58 tﬁ%as 918 ag,og I?1av1ng
a pdiljawriillﬁg:}ainpmiagll&dﬁhteetc hi thls abﬁtébﬁj‘;&@/am&iﬁfe@s oS polymer

o BRSSP RSl AR ot KON

corrmcismirqilehtngl_lt@_bg ﬁgl?el;tﬁylér_felrmﬂm 'prléhll?, pﬂaiyeﬂfyle&éiﬂhﬁas are not linear

r SR AL 0] I ndazol e, tetraz

e, O 1he g"é‘?&?"é’ Oﬁwgﬁ%ﬁf ARHRes dBH’é%ﬁ?‘E RPYIpergriion dracess

whith furtBeraeaxavitb Bthglefdiniie, leREnNRLIREREME liethe 'bo@'eﬂﬁbffeﬁi%gﬁébham
he heterocyc e; X is selected

h i s part of
0of3y om‘%l‘\,ﬁ@ WSGHI%BS‘H?PE efiarsyrlantant eppRTsingié feaptpngprale grpup
havinp b @egambe chaib attd¥ded fheretd iNRprdstiROd by RN, or a
direct link; nis an integer fromI- 20; R3 is H or
( CH2CH2NHRS 2) P whétsit- 2?&1218R®Rc5 br anched and

whebdif Be0Bh heBRkccl@bdiotkedath e bbuf BorsBYSF 1 Q@-tﬁaz%ie ?%dl

R4 is selected fromthe group consisting
triazgles RYAZNE, &Hkﬂiaéql?aﬂ@mlesdﬁwwe&ekymlc&ﬁ@lmnﬂé»nxgqomaanld

chexﬁ%al@bcﬁﬂ&i {%@t ’Gi)éla caEbQQ %@m (;lmﬁe ﬁé?ér&él@l@%? b Gitfos %&#&Sm which is

cheni cal y bonded yam hain eit
part@f the beterpcygley %IS@nl@ﬁﬁe@ ﬁpmb ogregoneistingpf ¢@Hparwherein m is an

mteék'r bf P9 eNHaé%gﬁlfHam N CEﬁr(%)f\ﬁ-k lof a rdir&q hﬂﬂqq 1@ alt gﬁrt‘%%pfrom 1-

om of the arn
ﬂ)Eomﬁb@ﬂCﬁ@Cﬁﬂﬂﬁ%z&@ﬂ@ameﬁ $aéhﬂhhgnghﬂUpdGUMgMShmngmgf

t
ot 40 ASEARID Ao ALY RIRN FAT AR RO RELRS
brangheslrapil ﬁtmlﬁiﬁ cmtm aﬁwbmdaiﬂlgpnxdom&t(tlm gycdoadicyd. i S

[OOZ%I' € m’[‘ﬁ@ {[1'8%?3?&%5 d l%eocha r I ondec{‘n ﬁo?{}ﬁ I?R? eaélﬁg% %’&1'61! (ﬁrectly
via at ghsmml bonddetvdon a raaﬂbemll onmmrdsgea monoﬁttlw]hetcgb@mns ring riched

0_secaonda ni.t rggen at ons, et enel mn

carop S ML R oD e Rmi i SRR R P s fom
the groigsdonsistirgcbf\itd § camben ﬁxbmﬁtarlﬁtr@éh aei, By heyddndide Sroup, an
nconpasses

amif oG b0 g0 4 G ) et TR e e e GaRne @re ggou is

cheriubzmytlﬁddécﬁoaHMg&ﬂﬁbethé?haéfb@ch& bbu@n pattern or degree
on di fferent polyethyl eneimnes are

substlt
W"sz ai Psgplsd @V%%Ylﬁnea?ma et bighe a4/ apiRaethvg
grouﬁ@ﬁfa@ﬁé&itt@ ETJ%%HS; RitfdgderPdiin$ SRS HAlythyIheirfint cRfin MleCh
are suitable tor
aminoethyl groups can in turn be further substituted with one or more aminoethyl groups.
Accordingly, the formula (CHZCHZNR:*)HR4 encompasses linear and branched

polyethyleneimines without being limited to any specific substitution pattern or degree of



i ncorporation into the surfactants of the invention.

The pol yet hyl enei m nes can be further nodified by
wadaditiienal reaction, e.g., nethylation or PCT/US2006/012196

et hoxyl ation. [0028] In another enbodinment, the

surfactant can conprise two azol e groups, as

represented by the formul a:9 Het' - X- ( CH2CHR6Z) n- Y- Het
substityffray dany idfiererd palysibyRneimincs ard epalablie mbinynemdlbm‘r @therwise

thatfHanJr%]ﬁg Qégq 0‘13 Bﬁﬁéh%]éé 4 S%Stléﬂl%h all o wr]%c Zagf %,utable for

rtaz o raz azole,
1ncqrgqrptgz1dp‘r@ thebsglnfgptnmtd afztbe mveamn YT p(d?ﬂhﬁlﬂr(ﬂlrﬁln‘ﬁhwn&je Murther

Het2 .is chemcally
mocgﬁéd %ydé dﬁnﬁ;@ﬁ\% a%ﬁglll %&? glgégﬁ}g%té%o{)?t%?’ﬂ’é 408t er ocycl e or a
[0028]t r olg@noracrmmhmﬂumﬂm it uefattamsfoart dvenpnist evaepll @oup, dss
,,Mmis an integer of 1-5, Z (=0 Z,
rep%%%b%gr a |rect link; nis an integer from 1-20; R6
i s sel ected fromHﬁb)@-r(ﬁ:HaCHR?B;,—Qt—H&d of H G-G 0

whe?@ggﬁéﬁﬁ gjiSt ; eg?rgte Hcheﬁgr‘é thia:gr%ﬂp \ggtfs%gag gf?]]d2,3_

triazler, énglhﬂrlazdmIpyraaélk,ylhuc&ndle,ﬁhdle&olaﬂeﬂrdzbﬁgﬁdfnzﬁ&dézoﬁm, and 1S

oA REGELT S BSeTREE Pt sy
via zpcmmnmtﬂ@h ?f thehieedyclé &Qirﬂiroéeﬂ agnoivhien bt 'tHEtﬁir%EeronE‘I% X
ant_can.co mer _conprisin ree or
s Gl BB GRB SR 6t 3201 o et s bl menicee
fronf L0 EET] 1s SR ﬁdnﬂ&e@%ﬁrp&%ﬁélﬁﬁg of Bl 0]-0F HRRASEI straight chain
yney will cor;rprl se 50%or less o

ks B i B HANE bt Whcghin B e A G brangbod el gt chain
alky®ind30%6 e@lrmdeg/&s))f 1-529ds 511‘1@3‘),,? wabﬂebﬁ h Reis ra@ﬁhye'(‘{%ow bk~0), ora

gngrlse 20% aqr Iess % or |less, or

diregtdiniy andeZ is ORI s Vaersig R ‘ng’f%@lsb/ dsfiserhs, wher e| n the

[0029] OPQh bhdRer @fnbBBRRAE ﬁé shiFacift @Jnr@oﬂl%ﬂsé)z{‘pﬁﬂqhg}ed'on@rlsmg three
wei ght basis or a nolar basis.

or MYEFAZQE S AWE BhE BOAPNOYYIRES RO Ak @p@lameb@nawomnslag nen-azole-
i) Y 3

contdd %gggcgl:ogle%o E?rgflcﬂllbnn the E}W Gl cd?ﬁcrﬁfﬁg é6‘§%r lelss of) fonomers. |

comgtrigipharole greups(¢-2.e44% pslessier 3&%1@11 logsy, andh BW&niﬁbly ggpolymer will

e o

comgﬂfé'yz\é)g‘i irpésg 8%'% ) { f/@ E])r ek QISRJA) gﬂg%sﬁ‘p% %Bq%me? xﬁxpgnpnlg azﬁg

groughp, aehetsix i propattiod Oﬁm@tn@merts eaktermined oh elth,er mrght besishea

molzﬂtzbg%ﬁ al;l{reon%ggzgl%\%&qt ggﬁ%tnéornol%%}sdc 12 eg%ﬁtrsg%,b?e ?on[ Il'e~<:on§aun1ng

monpmmenPre(ﬁanredmo&aMﬂdan&amg aronplky ietudo atmdes’, vinyl alcohols,

Is conpri sing ester groups

megés?e?{,] %8 t1ves tﬁl reo %E%gﬁzlg Pté gﬁreto 'ng from the
[0030D D lmapolgmenéan&amlpmwd patyeari ebngfrﬁm@m@ndlem%ﬁxpﬁmhg at least

Q sui bIe di car boxylic ac r dj ol
one FRABES 1o hgd 230110505 St ereie SR AR B pE BT agid and/or
diol pahprizsd z&blesgﬂdilfpac nmywn‘er fnhike doRtegidfitRinvekition abzeo%cﬁdensauon

or

r t ed . to the dicarboxylic, aci
PO‘YEH%?J@W?P@VQ%??% clasgnt! fiols GpPrEsipeetierEERIps i e polymeric
back@&{dl@ﬁﬂt[ﬂgtﬂdhgﬂﬁ b@lﬁdﬁlaﬂwﬂ dF chibBy 1% AL YRS upS bnd lhﬁlgoxyl groups.

nj trogens he azgl e, or through internedia
[003Lh né%blls c}warboxyhc acid or diol compgsmg azole groups can be

incorporated into a polyester surfactant of the invention. The azole groups can be attached

to the dicarboxylic acid or diol in any manner, either by carbon-carbon or carbon-nitrogen



atons. Nunerous nethods exist for preparing
di carboxylic acids and diols conprising azol e groups.
wé 2pafienis ed di car boxylic aci d- cont ai ni ng azol CTAIS2006/012196
I, 2,3-triazol e-4,5- dicarboxlic acid. [0032] The
polyner can conprise a polyam de conprising nononers
conprising at |east one di dérboxylic acid and at | east
bongwith riggr#bonson sing hitrogens of the [aeals tor tmengi mnmlmyé d:cmnectlng

atoﬂ§'1durﬁ&g{1§ﬁ1etﬂbd%le fspﬂp Heﬁ %c%-b%x i OHRR 2 and dio ﬂg gst ogwrlsmg

in the context of ftion 1% & con
AZO|S K GHPBT Ab?éftfm@iﬂlgﬁrbfawb@md contziting szadaid 104, hirianels-4,5-
mc& E|§Hng am de groups resulting fromthe conbination
oxylic acid groups and ami ne groups. Suitable

[00@] car Bepgplymerzen cenwtappolyamige amnpmzwmmﬁsnarmmlsa@ at

3
et 00 et KRR, T ROLMIEL L COTELLES
acut adfor 'dpbtgmpnsn&ea'zolergrdadpe Aq:m}amﬁdeaﬁ tHelv@niegiME iid i@¥ention is a

ol R B PSS e KPP PR b o
restﬁidg)ﬂcmm membmblnaﬁmmf&afboﬂﬁd at:id@fro@él‘dﬁﬂ dri@e BFoupDr Kiitable

en,ato | es of i ncl ude but are
dicag thyfg?‘ﬁl?s Yot nipgslfg %ZO RIRISAT g%%\%émogtg i‘Frﬁ*“dl ne, and
[0033per nitrepolyinitd 34 cdxﬁprﬁﬁ@bbﬂ?&miﬂﬁ b&ﬂ% tgreébﬁmﬁfél AL\ rgtrouB\s
an Conponen

s.chenj cal nent s
e GHE RO BETG i BREOHE G OR GVEUHE sl {5 otar ppigmer amptising
nitr&efl irgthe PRIy MSLbRRbEE that einbiddrivad ﬁémfeﬂ@'&'ﬁ@iﬁ{ﬁe m6EiRkdds and
thatElransfer fragnents, solvent fragnents, and

BYRORAY MFR RS [FOmBles elpAbGERRS igplyde buaremot pnited

to 1|33d1ﬁﬁ1nblﬁﬁféne%€rnﬁﬂfﬂ¥|a%ﬂ sgedlng. unsat ur ated nononmer of
formul a Het - W R 9)(R 10), wherein Het is a

[0°3|4ét er’B@pethe egbodiseat thermetmen eomprisahcheavienl sernppyentt A, B, and
C. (10 odehtrA R%40lebed ﬁ'm%'tﬁe érl')ﬁ@&ﬁh@tm roﬂ@Qtl ore T ?ﬁﬁg ected

azol e, tetrazol e, benzi mdazol e, benzo
fmnb Wéfﬁ% Seppens g Uta@Sfomgme&tS,csalfvb’@trfrmms,cﬂndtcmblnatlons
therigt erocycl e or a nitrogen atomwhich is part of the
heterocycle; Wis (CH2)n wherein n is an integer of
[0035] 10 GomppnentHeis absehti:is Rdeafisongl ethyle@jcallyi oshturatesihechoardof

the ﬁhglﬁh G ve tEF ‘rb(?]b)gﬂ]lo)é g’ﬂ?reﬁll I—lf G nsye{ heteRgc L selth ? ﬁ'ﬂla tl&ef grppp

ependen rom e gr OU consi s
consiytiap obt, éﬂdh@@la Q. 4striazilg Ipyragdia) imidakly, indeacle aelearold, |
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the |iquid carrier and any nponents di ssol ved or

typ%?f@]&‘éﬁtra@daw Pﬂ%ren{%@%@]thwwﬁ 8f pddishing asphsgaisivithdghe can

polﬁlﬁf@ccﬁ{ﬁbs&%t m& a%ndzﬂdt oﬂ%ﬁahﬁ@gh:lr)éombies%mg %én‘é BicAGn the CMP
nposition will have a pH 11 or |ess

Systﬁla mmcwwa@ a@}spmg pmpqﬁmon)stbrpwglb@ﬁﬁdstp fp @ﬁ /gnprqferhldv éto5
wt.%% H&E‘:docfn tRe REigHOSrEhd Rutt carfer ch} eﬂﬁ'r c%)l’rpoﬁéﬂtisedlgﬁﬁzte@ BP%ISQEnded

the pol i shi ng conposition w ave a
Wlﬂ{lltl)054] The CVP system optionally further conprises an

ti
[005;'32i og%%n?ggfﬂ}xsa}dom?&?caaglg]tﬁ#é B@Fu %qb?gﬁ nbeﬁ%@%ﬁq ﬁggl\fshmg
oonmg%mrswnllrf@w deH df it onless (ﬂ gt 10 pnfiesspdPreterabldy, Itieqmtistias ed
. ' | -
comgggtl(ﬁfxgﬁ%ﬂagg%ﬁH%gg r%r ﬁlg ag ? ﬁngi} n%r@&%%‘a%%@?oh%hn%ﬁ
com@psmM1menw¢yth§4pm9|shlng conp03|t|on) typlcally |s

p t oy th
00438 PP ek SR BB B8 cbIRGridS a8 i Ol Brosl S b
foam\nng hgemt c&{rﬂf&%}/ sﬂ' tableGVR-feansih@meap tJuirable latytlff)amﬂhg @gents include,
i oc e bi oci can, b sui tab

but GG R G, Do add S B G fs e
amoaﬂmfmhtl-ﬁanhhgﬁgedeprb@ﬂdn ittie CNIB sfehdrh l@a&toamrl@ ey golisiuhar | y

|sh osi tjon ty I ca j to,200 ppm
COmBPSé?‘g‘S 51@59%"(9 tdé{m’ hff ﬁs gﬁbq?fdbﬁ h%lﬁdo %aﬂger and
any hd)lﬁpbrﬁrét@ gfsﬁdlﬁéﬁi cﬁt@ﬁlspaxmédwmplonent s dissol ved or

t

[0055] rLeeC1\/I]L\4V|systém optlonally further comprises a biocide. The biocide can be any
suitable biocide, for example an isothiazolinone biocide. The amount of biocide used in the

CMP system (particularly the polishing composition) typically is 1 to 200 ppm, preferably



[0056] A liquid carrier is used to facilitate the
application of the surfactant, the abrasive (when
wonrewan#siand suspended in the liquid carrier), PanaS20§/012196
optional additives (e.g., an oxidizing agent and/or a
chel ating agent) to the surface of a suitable
substrate to be polished o planari zed. The |iquid
10 t HiOrnipet, based oy hecdighi ofithe diquid sarsicrandrang compehenta dispadved or
eggnﬁgone can conprise water and a suitable
er-mscibl e sol vent, or can be an enul sion.
[005§h| t dbliguidiedrserimisditbfailiced the apmichtinnl of e satfacims) the shuasive
S I n [ t
(whe% qprgs%%i]a%g glfls F@&relaégﬁlg hgfﬁg q%r%m@a%néllr%’ﬁy Rﬁ?ogfcﬂggdﬁ %vgs (g g{}%n
oxidthiigopemteddivag elielating @56?1}) td e spdhdesii lgtabarspbﬂnatel tohe phlished
or p%lgeﬁgls v net Ikcﬁudscgaglle\; & dty%waﬁl an%glll%) %Q{rﬁleefa:reld Sam be thBr alone, can
compﬁﬁpﬁa‘c@dmﬂ)y samjblesmtérabllscﬁblb eclhent,q:m&an h&amyermﬂswm i Sifitable e
knawn .t o n.the art ol i
warcf SO Syt e Pl Pet et il B o

Prefﬁﬁ@l@,etﬁs aqueetiagidr Yonsisteof pater,3hora grefaragip 66:1131111@331 Waidir. be

conbi ni.n c onents, thereof .in an
(5 B G e Rt R R ol N e e
comb&niidiigalived mnqﬂh@mﬁerﬁﬁ) &n be ggguaa baaiy suaxmd techiigue,

agents, etc. S.an on of
many ﬁgw@&h émlgwrva t@thosesﬁmlﬁse% U lf“lﬁg cQpRasition can be

prepafd@lifd bateh &ARMITouSHGedss. GERRDIY, the holdkmFRbApoditid can be
surfactant can be dispersed in water. The op tiona

prepatse ¥ .c%blnm@ttheompoe@atﬁﬁhﬁrﬁﬁ@n apeprder. b tapmt’ K emppnent” as
usem?élﬁfﬂcﬁgeﬁggiﬁ}fduﬁﬁ\ﬁ%&&@rﬁs Re:. add8dant %iﬂilﬂh%@g@n@}’et@)"é/s well

hod that is capabl e of |ncorporat|ng the conponents
as apyosbiaEiop of mglﬁdﬁgts cosmpuEiaetrynoxidigag peAntss ql?ggmg agents, etc.).

[oosg;g”p%k EARDIC AR éaﬁaaarﬁ BAT RHietsBl inl\PatbtS &he Whtidha PobRashle,
re conpo ents, such as an optional oxidizing agent,

optiendd @ddlmgtag@tmrl |09mmbclwbﬁpmgem oA thepde aééerdoal@ II]%(éd by any
met o%ftgart és Eﬁié Bf ch&t)cﬂ‘ ﬁ%ﬁ@é&ﬁﬁg%&m%e gg;ﬁsﬂ cgym Sdifon. The

day ore us can
pollﬂmmnwssmdn ean berpyepsigid paibt te usd, rvveth oTip er potei c‘@mmgents such as

L
1 mmoﬂelbsfurmgaeoanemdnn bhour[b@fibﬁ@}se lerevqhui 7 ddyis hgfooorspo sk flﬂlpbh‘an

f
be ag&ygt{:cggﬁ a{#}s’ﬁ&%kgmbe ollﬁlulpr%gcom n;lfag'n sqn%ntbe 8{’) ?grléggg mixing
the @MP0AGItd dtale surfasajfalicaduBstaEniInisg thethslﬁﬁmdspemﬁen conbi ned

088 e ol fo%on GO B ey b AR P B8 Edpie-pisaee

systéh @vﬂ@ mhb @ﬂﬁbre&)@h@bﬂdnﬁg)f ﬂwllslﬁn@ccﬁmioisiﬁﬁm inl s¢peatp oompasitions

of i,quid carr i di zing agent .ca
that areace ine} Podia o ARl 2dH Y Rafa o P RPF g ) 34 1 4
pohmmg ddnfpo¥itibMexdkpt f@xrthaolsmmtan (ﬁdiﬂlﬂflg ideat Aﬂdq;ptl&laqgambﬁron of the
wat er, for the Qsi t.i on.
liquigheatries Tep addiripe ages} S %\ &aéﬁég%?lﬁ?éwumfm or
in a SxtGRHElor a&oftion olfﬂletlfdﬁld%ﬁre&"%eg ~watbr for tHRoRiHeY
conponents of the polishing 2P05|t|on shortly before
compegtiqre. e, ox@we@trdeﬁleaw 15 proypdet sepgeely anddayovel?m?degg by
the B{d' Lﬁér Woth WRothek c&ﬂgéne% of ﬁé%ol@srhh%r cohﬁoéiﬁﬁa shbRF B3strE8se
eds prior to use mnute or less prior to
(e. gué aeck o Ihssrprionts-ysediday er leé? prici feessy 1 hayw er Jgascik g éo use, 10
conbi nati ons of the conponents of the polishing
conposition of the

SuspSlt



invention are within the know edge of one of ordinary
skill in the art. [0060] The invention further
wonrovilded4a net hod for chem cal - nechani cal pol Peniusgno6£12196
substrates using the polishing systemof the
invention. In particular, the nethod involves (i)
contacting a substrate witA7t he chemi cal - mechani cal
minyigh pPelessgios josusemrdasinntelve stice tawse). i Othemowi pagkdgheor three-

or 3t bARARC oG clechfBohdi ARSI BiiRe o fibstigh ghine o1,

inventien giglygthimthe km@\@@@@e] of Ah¢ bfbardinary kkill@VBResytst em of t he

0BT Sk o e O AP R RS Bl o

subgfragag lgsmg thiegrobisinyy systemgpfalte ihemtibn. dnganietilat, theadethod involves (i)

T0r i Si o The substrate can be any sujtable
congag b ears_%ﬂé%%tt A fr%]llP ﬁl& c ena1§%1 TS a"tl%a 8011sﬁ51ﬁ Sy§iem SF%{‘Ibﬁﬂ‘lGrem, (ii)
movmg thepolishingtpad selativie b the yeise ate SBITI(Gp Aistadih @t east Mpdition of the

substrae gBP]{l\/Eg/Féesq%atgﬁnetl c heads) and can further conprise

?atlng nmetal, or netal alloy |ayer

[00(1@ g. Althioagiathe@vp wenvsfﬂlayﬁéﬂnonﬁl@eﬁmgdﬂpaﬁshmg dn@ ¥&¥strate,
oxl de

the §F iR oyt iscit Pt O BPgr BOHGH SAuREr e shlget one

metoitlin@r ccﬁﬂprtsﬁ@ Bphdrg ITh@subki@ue ml,‘anlb@%idi/ alitabe cb@%@éoma— Hlt%g
ase net al

i nsul atin referably is a silicon
subfsifeds & Bl LR gL DRSS SY iSO AT VEMS,
maghBfictealld ¥ed c&mﬁér%blﬂ%%% AlitaBle ihMDERE, ‘?ﬁbtalo& metal alloy layer
titanium [0062 systemis capabl

(egp Fl&ﬁé??ﬂf‘}lﬁ@/e 6’1*.‘/@90 Tihg H}SH'@tl%g layss gt becometal @ﬁu#g pwev%metal
ox1deag/1@§s Sbardc FOIPSLL ﬁﬁ@mﬁ%ed%r%aﬁ cdblyheeh Yor Qh)g&h&%hﬁablé’\fu%ﬂ or

desirable pl anarization efticiency, uniformt
lowrcdpgasing layee Tl@nmsuﬂaﬁm detrauetenmblyys a Blhcqmlvetscctmbtat oxideh&he

subsgyg %f%{a?lg]ﬁﬁjtheﬁ' I? %en' f&lplagér é:§1?1 élrslge)tah)[%g;lmg I%lil%&t,en’ Shd

titanding.t i ng of the copper cont a| ni ng met al Iayer of the

b t
[006??1\/;] h?tcgﬁv%l gésn]i i e aabkeydfg uat]f)lal 2% ?rfﬂ% ?ﬁ}.‘u?%abff’é’g - pBaing,
metgflayst of atmbstmm ade relatitelyehigiviate vith dbsitabla plmatps ¢ bﬁ]ci&gcy’;l

niIR8, et e SRR e RO PGB P e
mvepnm@vesmel taosubgtahtiatil eetveniiind lihd@riobBn SiSiRhinsGn: bege

copgr oqinit B R R St A e BB D yaE of e

inve@iddlj givestriso o @Mbétblntﬁll? Mﬁbéﬂ&irosﬁ@ﬁl‘@ﬂﬂc@lﬁbmﬂ@inl tBROEN® dfCVP)
ically, par atus_ conpri ses a

a ar at us.
Subsag'gf %%nprmga{ﬁe%sﬁ F?PPE ém? pilicqnpXidst i on and has a

[0068p! OGh hoeofdante \Kfﬁlﬂﬂethﬁ/cﬁﬁd?ﬁb QtRérdt@ban Bel gheRfizedUr ohshed with
cl rcul ar notj on, ol i Shl nbgqgad in contact w tp

the (MR sEsiem ARFCHBRA Hsgpiby wrtsisalls ielridugh dhe pwmmﬁhodaﬁ@e
inveftidnAs f)dtrﬁéul&lﬁ%mt@@ kcg%s@m%Hlkﬂﬁﬁcrtl%B QithQ cﬂ@mﬂﬁ’ll hadhed Q%{)ﬂhshmg

contactin nmoving relative to the surf aceo

(CMEd pRPFitY g gfpfal&allyrm@ POMPHHEQIEPLises & Pater.oruels athen inakeds in
motiBh Qﬁ‘xﬁha@)ﬁ ve1ag: ﬂhQﬁ’eE ?ro Bl AlR&eS: dnreﬁﬁ%%ﬁ&}, Wlphpsh“ée

0|S|na]t§ | |ngcon‘p08|t|ono
pad inrppataet v ﬁﬁlaten@nd m@éme cmhsﬂm mgepwlemioviatipny midatdasrer that

holdb ? s&lﬂﬁa‘cé PSR ﬁcﬁ%ﬁed b%/%oﬂlﬁcthl% aﬂ&) ﬁl%gﬁg %la’chl%%? theBuR ocretolf i

pohshmg pad The polishing of the substrate takes place by the substrate being placed in



substrate to polish the substrate. [0064] A substrate

can be planarized or polished wth the polishing
woanpassgikon with any suitable polishing pad (eCguUs2006/012196

pol i shing surface). Suitable polishing pads include,
for exanple, woven and non-woven polishing pads.

Mor eover, suitable polishid§ pads can conprise any
congagt Wisibthe pplishingenad ofid thapylishinecemppsition dfdhainestion and then the
polfsfmnl% Fm&mg RIRLERSHD E&Hs{réﬁe 8 *‘31'5 zﬂﬁo}(adg Qgregstag gpl%o}il BPfe

co ession; and conpr essi on oAUl Us. “Suit abre
ﬂb@ﬁﬁwmﬂwhﬂﬂhemﬂﬂemefor exanpl e, polyvinylchlorlde
[00@4g: yVAQX}LanJa'éé%Fﬁ gg’Pla z%‘br ﬂIOIh At %%c?hsel?lﬁxglgéosguon with

ester ether
anypuiteyb@maihehmg)pady(mgeﬂ?bbfhﬂlg $dhgc$t Sfl_ntahb popsHingradpitchide, for

RN I N R N .
conmmse any&uttableppxblymlsn dfg'a@/mgpians‘ity, hiedesd, ItlﬁﬂcnsgssécempresfﬁEHyy,

-

abiffl s e b S MR Poston 10 S PRt R SRt Se aaivpgrs

1ncladka If()fblxdngplb I@l}twr@tllchtlﬂrfdié! pdl}&ﬁh}&li(iﬁlumﬁe rr@fdn?ﬂﬁc&@baﬂb’dﬁ[n a
ece _ ar.e

n ar ch
POLFETRBIG PRIE He By baes RO kBB P POl deppdiirchane,
polmtyk&fz, @%ro@l&e Rabard prodhdd tHeRebf, akll §uxtﬁi@§ feteop, 609, 51

643 046, U. S. Patent 658, 183, U.S
W“%éit enlse%fa %E P appasatysfurdicr compyises 8414!17 sify paishingeagpoint

det&etiS FisR33 mahJj =3 Wl'ﬁ@l‘i R UndwS ﬂﬁhg 86, Tééhﬁquég%lei%pectmg and
5,949,927, and U. S. Patent 964, 643. Desirab

moijpeigg ieipgHshine prashst by #ge ltghteorﬁﬂsgraé@él%feﬂ@ﬁé& froma

surﬂa&é S RELPEQCRS R R theEFD Subh hRiHBIVRE ARG, REleRinple, in
| i shed enabl es the deternmination of the polishin

U.SoRRBGIIAE323, [bS. PaeRtS AL 61 i PrigR SHONH &l SoPatent 5,643,046,

U st PAtYcBRES, 18919, qualteﬁhs 7% &fzogeﬁ'aeéhtts*‘sﬁs@ﬁ?e@‘s Pa&erﬁ 5,872,633,
particul ar workpi ece, [0066] The follow ng exa

U. Sf Pateria893./Pudi-$. diaé%nt H849.%7%e pnd B4 Badent 5964664 rEeSIrably, the
I t
2R S R AR RRTREHER i Rudiile et bih sPSAI#,
worspiegrereangi p@hsleﬂ epablesrthedaterminatiompl the polighing cad-pdiet, ge.otip,
cetGREELH SIK P ERL B E A p Bt it sespectioq pariouty
kawﬁhanesulfonlc aC|d (190 nL) and alun1nun1OX|de (57.7

[00&%} d ’ﬁ?ofngov%}lg l%dfdﬁlge)rbl?uﬁ &'c%t {hee}lgv%{lﬁyr}sbuﬁ f%f)‘i}% dlsﬁould not

ent
beqmﬁnﬁdgsm@mﬂ@mﬁhhmmg1swmq335|ver The m xture was

stirred at 80° C for 3 ' t hen cool ed. The

m xture was partitionegagépﬁigﬂ'mater and chl orof orm
[006&]d t Tids equgtidenl caytedteshes prkpiritioarof & xirfaathecbnwiristhg an azole

chl or m T onbi ne ni c tracts were washed
Brogy Eitei s Rr LT B4 o B le gt iy

[0068] ap OT @4 Sgktuichhr arBibagtuaRhyacd e nﬂgah@l MmN oEdd (508 g,
usi ng hl ori de as el uent

%, met hano ene
05@@91@) VHE aé%él hFE%P“&?ﬁlﬁo%??dbO(Xﬁgc eridy§ 30:543% Qr%biple) gk
penfabihyehdEIScoles .6 RPN thele), BiccdsstyMYRThe mixture was stirred at 80° C for
30 min and then cooled. The mixture was partitioned between water and chloroform, and
the aqueous layer was further extracted with chloroform. The combined organic extracts

were washed with aqueous sodium bicarbonate, dried, and evaporated. Chromatography of



EXAMPLE 2 [0069] This exanpl e denonstrates the
preparation of a surfactant conprising tw azol e
wanroewrps4sigpeci fically penta(ethyl ene glycol) PCT/US2006/012196
bi s(benzotri azol e-5-carboxyl ate). [0070] To a m xture
of met hanesul fonic acid (200 niL) and al um num oxi de
(41 .0 g, 0.40 nole) was adfed
the fraiduo pydr sitiet gel Bsing ponsthine! -aviethyledOclforige 28 eRbnirmbethe

O ALl s B By

cool ed. The m xture wasE¥&MPLEI2oned bet ween wat er and

| orgf. 0 I r.was.further ..
008, O B8 Skl S BGOSR Lt Dtyin o oo
groupgt pae fical lnperta(sthytead gl olh biaGpawotrnzsledi-aarholsilagy.bonat e,

' . ~Chr on h f th [
1008, P Ts PRGEIPREAL S0 s QTR EAE RS e it i A P
0.4(amole) wernddghbemzothiezold-fcarbooiip acid ¢4 @8, (25gholapar@n Oi | .

ryct u rted by 1H NVR 3 .
et 4ol B LT B RSl R ettt & U ey lein and
thereqooked0fThe mixtive was birsitibieg befwean GoRPAIGBWAEBINiang the aqueous
la esubsﬁr Le grestu(;ti]g?hlfr m addi ti ogi%]‘ a surfactant

Y S M SPG AT BHE PRIBINECT Y o1PE CYP O r8AUC Geiapts Aierrywashed
witlCapasisbdion bidartase)diRacRd W ipdrddie ChrMeRbdrihy dref:iedidue
Si.I:in' I aL substrates 1co &Jsi nq% copper, deposited on a
ovel AP ACLII P BYFHBER I P vivens qhjogigh atslpent sagihs ik compernd
(20.0 8Pk Al M b@Sturs Was kuppbest by TENPRL t erns on the
substrates conprised two trench wi dths, 100 nm and 10
nmm The polishing experﬁWP%Eﬁ/ere performed in two
[0072N2aS eFhis datplel sHEwS thE St BAARKAE LAPEDERG Althd PoiBn#Est a
(1.5 psi) downforce pressure of the substrate agai nst
COPREKEOHBINING ISR 2is Aepulting frpnt 3ddifion 9f p strfagtanipfomprising @Pleast ene
azo%gm?ﬁga bhiRn28 ¢OMFbRRASE RS Rl Bith AL iRetidaPa (1 psi) .

orce pressure of the substrate against the
[0073b1 i sHmier yhirates comprisamnopPerdepasitethorod taniakn-¢dkralatianed
i .
AR SO R RIS UL ety L
comgrigeddywo &re@h widths,dldp wimeandsfeed , The mobistst@enperakits hiereg

esitian flo at nd use of jn-situ.conditiopnin
perfGRIE A i ko, i s pBR Pt aollT bl St o’
preswvee of the butstiae aguitshthe ipbfishirgniad parlai fivk daghiion 6PREE (PHARS]), and

Co sitigns A, nd C).., Each of Polighin i
the AR o0t E9AEP Tt ovee pssire ol Mepets pgins
the @liﬂliﬁg {)&fb fof a mbn/camsatldnm(; ﬁﬁlife(dlghé@%. Fl{hﬁ’\p.@lﬁshing exger\i,\rileng/s .
. -triazol.e, 1.9 % of . fumed al umna, 1. .% 0
invofs o AU Mt el i Bouh i o SR v RS A0
rpm icikridedpes, 2 @Bnstmt Polishing Bompbsifondlod ralR0dddsE Blin-situ
Conmposition B further_ contained 100 ppm
condiiiqnine,Qfiarhard palyretbigng AP pachi ng Conposi tion C furt her

[0078P Nt AiHEBEbskREs B pBfishRE Mt ettt BOIRLALYERbIsitions
benzotri azol e- 5-car boEyI ate (the product of Exanple

(ConppositionppaP. andiDowpeyfolishine € prepqssions ArGgomprised 1.0 wi.% of
tartafi® ARSI, T WR9%sof pdiyalty 9, 5666 F 1,528k NR, 1 98®A of fumed

alumina, 1.0 wt.% of hydrogen peroxide, and 0.3 wt.% of ammonium hydroxide in

deionized water at a pH of 8.1. Polishing Composition B further contained 100 ppm of



wi dt hs was determ ned as the difference in height at
the mddle of the trenches and the height of silicon
woxidiai1si4t he edges of the trenches. Erosion WRET/US2006/012196
determ ned as the difference in height of oxide at the
edges of the trenches and the height of oxide outside
of the patterned area of t B8 substrates. The results
bengpteiazods, andPelishing Gotvgostadyl @ furthabtaiairietif1€6 ppmfof penta(ethylene
I hi and erosion
; Wﬂfg%?éf L0 S O AP BRI S8 Foreh i
[0074e loevng@ﬂel0§ rherpghihmmmpmlumnsmlsmm atientnef tAOvofRAth

vl Bk e RS BRI 88 5 B SRR

helghﬁrpf siksvotoaile ahibp edges whithe ingndB2do Menomwseddtemﬂiea hk g on

C 0] % decr,
a1 BORL SR EN, BTG SECAER0S b o
the @ttymﬂaramotﬁgwksebmmes i Blrakeaults El@lsetsi’ottmgl twommslsi tion C

r oxi mat el % decrease in dishing on 100

h
Table %gtn%ﬂa%g@%%ta\n%% %"éﬁ"y O gsApe ANderesion n di shi ng on
Poli¢hingn t r en@hsgting @)d appishiigA) el y $#BosEac i@ﬁ&,@ 1 N] Phase 2

Cogrposition of| (100 ;dﬂtra;&hyovmq&ﬁdeﬁdﬁ) t he&pnt r dlsec) (sec)
A GORIRAPT 11 0B 1 - €, COMPRpI TTON A~ THEFE TeRe s |33
B (6P 5§ nat arsT gy and- e Ubl JEOOJI 78, 129
ce e)CU”BEB T ng pcu tﬂ lcu stHcon §J1\I de gyuﬁi’i %

cam be substantiat-ytetuced—through—the—use
pol i shing conposition in accordance wth the
[0075hv ends isaprait MSmlthe Asaitsesed forh ke Mabié, Palistind Cahpdigion C

t I t d
cong S ERaR R aane Bt e S a SRR At Sayed an
appﬁbfnmely' GZ%QIB&e@se Godishingbn 00 |{oh @ERMES, aﬁﬂ?%xﬁla&w 486 &dase

nprising at | east. one azole erein the

r
in d%‘n“% S L QR fregches aqﬁ‘@mwwwmgéé@ﬁr@asa Hoerhery off axidelae
f

oAk esagalof EBRTRG SUELL B 6,05
showq}qrm a@proxanatéﬂh é99é(§lecrs¢ﬂe mydislyisg el @f e branaied, apprteingicly 63%

east .one .azal e rou i.S S d fromthe
dergg iEHFERL 1 R GRS a3 RpuDaRE B9 Sowsts Pssiiop of oice
as cpypaedloahe doftrdbdalpesitibn)daz leﬁpositﬁﬁlrﬁzme@e results demonstrate

azal e, _.benzotri azol e, al kyl ated, derivatives

that QHEV‘% 8?‘9 SIQNan REABPH £ BRI IR TaRs Sﬂl%on oxile spstratep pange

substansibiBe@iiced iarbighlhe WRQIF 8 pBlishiHe c§MF$ﬁﬁrﬁH bcdorfHREd wRIStHAt
| east one azol e group having a pol yether chain

invegii9tyched thereto. 4. The polishing system of claim 1
wherein the surfactant conprises at | east one azole
group having a polyacrylate chain attached thereto. 5.
The polishing systemof claim3, wherein the
surfactant conprises a



conpound of the formula Het-X- (CH2CH20 1

(CH2CHR1O) nR2, wherein Het is a heterocycle selected
wonramitiksa4 gr oup consi sting of 1,2,3-triazole, BCRUS2006/012196

triazole, pyrazole, imdazole, indazole, tetrazole,

benzi m dazol e, and benzotri azole chem cally bonded to

X via a carbon atom of theZheterocycle or a nitrogen

at om which is part of th€LABd8rocycle; X is (CH2)p

CHg E:I(:IZ ?)Apcg rbl%gagfnf g%: ? Qiﬁ‘f Eghugﬁ %’“&‘9 cm%m%g it eger s from

0-20 wi () templqshlug compdnesitselattadifiom tlar grouwpotonbisting @a R1

or anched ot SEPAPOR A AR SRGA el g Shd R

is sel eec sfurfantantl’oen‘nprmnlg)atdmmmtazaﬂg gmﬁlp,Hyherem the surfactant
Cl- C1nr anched and. t C n .al Kk

i cs a0 B AN 48 Bt B i sy B R Bes G comprise
claimil, whgckd mitidgrospydr dothaetdanoamide sebesad gtoapgtndne

azol e group havi a pol yam ne chain attached thereto.
7. The Efgl |as]1’ﬂ“|’1c£ ag?%rt em of claim6, wherein the

surf act Thé pElBAPEis$REM af QKA Wheredf thé MdedsOb10LEzale HedupXs

CH2 nR4, where t terocycle electe
sclep S ROPTIRE PR (ESITIE G b rieole. DA Ap ey rgzclsy ipidgsore

inddzble 220470 1e, PotEAZiIGhRle, biz0@EAI1E allly REAZIR} @ative£thEREH ki
benzi m dazol e, and benzotriazol e chemi cal | y bonded to

COWIWF‘%PSé <ethon at om of the heterocycle or a nitrogen

at gm Whirghpdlshig systéth of aﬁrrh?%&%ﬁﬁ’tﬁé SurfattahSoonriBsstae fhast
fromthe group consisting of m wherein mis an

onejagRle giopp B3ving a polyether CbglKa%cm e NH, CH2CH2NH, and a
‘(j' rpect Il'h%gohsﬂmg \A%s"i‘an bf‘&lﬁglef wheRM the dRfacRk dotn séé[_jat least

erein i's a Cl-C5 branche
one EqlaBighe hastieg mpﬁymlataﬁbalrpaﬁashwﬁhwﬁpeger of 1-5; and

R4 5l s Sgh@gﬂfsﬂmg %@inﬁ BEGIGFCH th@&[}ﬁhéédrfbgﬁ c:o;ﬁllprlg%s daq 0

com\%hr@l?r?g’gphfglwﬂomamlk Ylet—28: (Cﬁz@g;igh(@h% emﬂseg%n claim1,
For mal BobeE PP A0 A RO R SRTIREDEL 5, fPfie, 124
He tiidazaleep)irardésy énideznid, yyndsadl@ tetaeolé, rb@mimhbzrgﬁmp benzotriazole
C 0 nﬁén% rgélﬂfgoo% %d]T %f §1a 5%»31% Qt{m% of he%ietergc]g'clg o?a %itrogen atom

razo tet
bemohusimrobfe‘.le hﬂdobﬁﬂtzot riazole wherein Hetl is

chem Cgl | ébl—% b v911eereln pis an in %gerw'g‘la'r eb”cf'ed)% bf—lzo CH,CH;0, or a
direct link;
m and n are integers from 0-20 with the proviso that m and n are not both 0;
R! is selected from the group consisting of H and C;-Cp branched and straight
chain alkyl and alkenyl; and
R? is selected from the group consisting of H, C;-Cjo branched and straight
chain alkyl and alkenyl, and Cs-Cyg cycloalkyl.
6. The polishing system of claim 1, wherein the surfactant comprises at least
one azole group having a polyamine chain attached thereto.
7. The polishing system of claim 6, wherein the surfactant comprises a
compound of the formula Het—X— (CHgCHzNR3 )nR4, wherein



chemcally bonded to Y via a carbon atom of the

heterocycle or a nitrogen atomwhich is part of the
woaeb@Erioeiel e; X is (CH)I wherein mis an integer/uso06/012196

1-5, Z, (=02, CH2Z, or a direct link; nis an

integer from1-20; R6 is, selected fromthe group

consisting of H G -Cl0 br &&ched and str ai ght chain

al kyl &lgbiis abRigrpcycle sclg¢ted(fRHR Gel2NRP cﬁl)smtm/g ef e,m-tRzzdle; 12,4~

C1- hain aI
| nttggzgtrfg g?\%%ﬁ% nﬂ&qzcﬁé @qgf?g azolg1 bﬁ:n 1 azg @&Qeﬂ@glazole
abcphgmm@j@t@ndecbto X vidiarcarton latorkof tanitktefodysle@r @mitPdgda atom

fromthe group consisting of H
&mlsg;rtbﬁtrhgﬁ%:tg é)‘;geﬁd strai ght chain al kyl and

aI k e nyK.is Selectderqpo the giupgossising of @H,E ahdreih,m Wharigkger of 1-
E?cé ol r_conprising three or

m)ré azo )éﬁ%%mﬁé@ﬁbqnﬁgﬁ?rﬁﬁ?@gst em of claim

9, whenéian ibtegerfioiny0; conprises a pol yester

conpri sk no risi at ast

di car bg‘xyq? ¢ @m@ﬁﬁﬁﬂy ‘7}@5"%‘? ﬁécg @ bra‘lﬁh@r @drsirpight chain

at aﬂlﬁfa&tdmenmtegafbbxyjana aci d and/or diol corrprl ses
The O|ISh,I ng system of cl ai

azol e S S

wher ei R e‘gfff%%‘etﬂéerﬁr %?Pﬂ?lﬁtg@f%@% bro ll’ré%‘%‘e%ﬁnd straight
mmhﬁﬁﬁ&yt@xﬂpﬂdeﬁym@ld&%%l@cﬁdl&iﬂ@& 12 The polishing
sy;t em {11{1 cl al’n@glo V\,hfsr ein the yester conprises

§ BUiae 3y senplelpioh WhFeréE"? ShriaggaigRompgises a

con@PoOUNS thelfBrmullh BlePoki @Hmﬂézgt?ﬂma* viegln 9, Wherein
ner co ri.ses ol yam de COfT'pI‘I Si ng nononers

the po
conpr | ggtn gl @Séﬁdeﬁ?@e@i}’éﬁ}e%i {irmchesgriowp egndisting ¢fela3-
ON@riGbRM, NA-tridMORS BIrRzd14) emfthzdI€ %ﬁaz(ﬁ@ fetfh,Gif r&%%)ﬂl&ﬁ%(eﬂe, and

aC| d and/or di am ne, conprises azol e groups
pol P@qrrﬁaolé yieisin et isichemmically, bopieskte iXa andwhgroinyHatd isle

C ORRThiSAS bbndeddo Yt Vik @%%@n é‘tox? 0@%&@1@@%&&1& Gr g‘ﬁ*trggen atorB

repeating groups. 15. The polishing systemo
wh&hishrds paseofilg W@C}’@@srprl ses a pol yani ne conpri sing

three 9 $YS

of cl a??ﬁ(g@{gkelﬁg‘{nﬁ n?{]% %T%?}gﬁrl g:)ker’rpcﬁl seé%ﬂ (f're(:t link;
conponkiias lmegerromrild%:; vvher ein Ais selected from t he
e o i S e e bne 30 Uond g of PR P B o Gotene
sokhesnalkylraadmdrend is ah CCHzﬁHzNBéiM w_haremm:]nemCrCB biadiched and
abﬁ?réhtgﬂ%ull ?Iﬁgltafnd?r?ss an 0 gge?gply-%;em cally unsaturated

nono
Y is (CHy)m wherein m is as defined above, C(=0), or a direct link; and

Zis O or NR', wherein R! is selected from the group consisting of H and C;-

Cjo branched and straight chain alkyl and alkenyl.

9. The polishing system of claim 1, wherein the surfactant comprises a polymer
comprising three or more azole groups.

10.  The polishing system of claim 9, wherein the polymer comprises a polyester
comprising monomers comprising at least one dicarboxylic acid and at least one diol,
wherein the at least one dicarboxylic acid and/or diol comprises azole groups.

11. The polishing system of claim 9, wherein the surfactant comprises 20% or

less of monomers comprising azole groups.



Het - WCR 8=C(R9) (R10), wherein Het is a heterocycle
sel ected fromthe group consisting of 1,2,3-triazole,
wa 2007444814 azol e, pyrazol e, i m dazol e, indazol ePCT/US2006/012196
tetrazol e, benzi m dazole, and benzotriazole chemcally
bonded to Wvia a carbon atom of the heterocycle or a
ni trogen atom which is part2 of the heterocycle; Wis
(CHZ) n ke pelishing systera af ¢lpimelfle wherkinithd polyestea coiprises 1,2,3-
trxaidlélks FSboxvit 25 hed and straight chain
é and a?lken dlgpea%%ﬁ%io are independently
s eI ct edhe P@lrﬁhtnﬁé}’?@@@ apeleion® Méllerength@polb‘meﬂbn(mﬁbs a
0
P I}Eh)‘f}gélihggbﬁ%)gﬁﬁﬁg nﬁﬁlf)ﬁlsxg%&&p%g]at%aﬁdﬁe%g:qm%]é&jl S%nc{ aﬁxg‘%t P PS? gue
diapige.gphsegin thelaglsasrgne @anrb(a{yﬁc i@ asd/er dmmnb-lpommeﬁazloE groups.

SP380, 15 RSO AL Lt

triazpdd-$ 6 1déadriorplin ackibrepratiopgooprsi St | ng of H CJ-CJO

br che k nd .al ken

cy? oal Eh?ﬂ&hsﬁ%&%%{; I?%F@l nhﬁé{n tg?]%(’lwl‘érrc ¥r5’§,ls‘?fé"f| ned
POlﬁMWeCOHMIBmQﬂdedQJrIinQN ezolsgteygendent | y sel ected fromthe

grQup c anc

9t 18P o EBE R et S Pk R AR B PR compuictrmi
compbamid A, @RI C; whcfrelml—let Wwherein Het- and Ware as

define dv\/ne ein R14 is al kyl , QﬁéS, or

NR16RL Ismﬁgefgeu rﬁ“’if?l% © BOpP B?HSEF‘“%f%FQ%E’ﬁE%C VPP pedgdash

c hdiiom ialtiayolr fragﬁhﬁﬁ@ lchailRfc®nsedn trafthdntd s6lvem %@%@ﬂ@,'&hh y H

Cl- ClCbranc ;f-l.nd strai ght chain al kyl, , or taken

toﬁ%’flﬁlg?thn(ﬂ QL5- menmber ed or 6- menbered ring

St r uct Bilieabsatit bhisbhiagd bﬁB/étﬁﬁerﬁd‘hﬂ%/ uﬁiaadrﬁ@@ﬁloﬁ&ﬁefyf 1R Bfchia
I ne ereln e

I d
poFPER-FB S DU S PEie e Tor Ao iroes e fomitbosgotn

et byrlspahg af 1,3 uisateUr QuQﬂazQ)[eOHﬁaﬂfle tnhf%iaid?é %Haéol%t&ole
CERlZXRlB wherein RL 1 is selected fromth group
co

gizap a1 pnd-bengsitiezplathamisalbendad o Waiiam earbregtom of the
a| KW & dBYden aRRPwikch fs Qﬂé@{ g%%ﬂéydc?/clxmer ein R12

wherei nR15 is as fine ere and wherein
R13 i sWde((d)ethareip mit %@n@g@@éld@m adireoidinksf H, Cl- Cs

br anc e ging G‘]Id‘lé‘blgﬂ&e&\ Q@dh&a%hréﬂa n aqlggs%ist e@H}‘l’l

substi tut ed ‘ﬁz@e m’'Gf claim
1, whef “eind R p@bwéqmﬂc/@ﬁlmtﬁéﬁsm ahdgrdlnxxpllnsﬂsﬁmg qidl, yhastio
0" hiaRARK KHE L NG AR RS
pol i sﬁ{%ng sy]éa %m oa1 68 §¥H}Hb acé k%ﬁ rcré%”’ arg)le
C omjh rclgg:goxpsﬂ tim/q ih§ lis absent then R R®, and R' are not H and
C is absent or includes an ethylenically unsaturated group of the formula
CHR™=CR)R"),
wherein R'! is selected from the group consisting of H, C;-C;o branched and
straight chain alkyl and alkenyl, Cs-Cyg cycloalkyl, and Het-W wherein Het and W

are as defined above;

R and R™ are independently selected from the group consisting of H, C;-Cs
branched and straight-chain alkyl and alkenyl, phenyl, substituted phenyl, COR™,
and Het-W wherein Het and W are as defined above,

wherein R is H, alkyl, ORIS, or NR16R17,



al cohol functionalized with azole groups. 20. The

pol i shing systemof claim1, wherein the azole group
woanpriissas at | east a part of the pol ynmer backbomas2@&/012196

The polishing systemof claim1l, wherein the polishing

system further conprises an abrasive suspended in the

liquid carri el%): 22. The poP4shing system of claim 21,

wher ei Wherpia Rabisdkonfa-Gsdranchadond dtrfiglgwhaih elkgt, oup

consi s . Qf16 - r [ nesi a.. .

sili ca{;vhé}lgltng{ni gﬁ‘f@ rglgérﬁl §§dd§%t!y1g§’r He IO%Fag uctaggtS ﬁ%‘(?}g8?a}ln

andlkyb N, oatakemtogetherfens a S-A@mbied opGimenitiersyg rig stracref

claim]. Is i.shi sy,stem co i.ses an
abr ag) i HEFEES e B RO IR AR RSB R el g
syge@redderedl.ai m 1, wherein the polishing system
e PR S BT R b BB SHISLL AR,
unsatireteil gelub pf thedbanilc@H(R/ )pO(H'SMRAY a substrate,
conprising. i) .contacti a substrate wth a
pol i sh%%’gi%}gt PS&?‘E‘%?@&?‘E irtl%g‘%““tpé)o“%{s%‘élof g&h‘&l%@ﬁ%ﬁ%ﬁd
selsmiglﬁathiin@mythﬁlay{eﬁjdpalmcﬂtysd:ls&jrdn@llqﬂ,f a pgl) i shing pad,
an abrasive,.ian enbi nat j;on t her eqf,
sur f ac‘fvg?ﬂﬂn&% n’ﬁg}@(?lﬁlg whereind oS 28 H%éné‘a (B‘F’rég’g ?‘Hﬁ D,
mer ei Whérﬁiﬁ léﬂfs;saleétaﬂirorh shelp@duplohitsting\of HyCHaz = @faﬁc@gta\nd
erei,n the surfactantdoes, not conprise cyclic imde
gr Btﬂﬁ:lghtc‘}f“al Bﬁ‘Pf[’B e“égﬁﬂgﬂ‘ﬁs"g}‘rtﬂajéheé‘ﬁng ester groups, and
(ch8a | Thapsliskidb kyseim of(dldith 1M RYEDE thd1SolPRéd ShipRssRad
relative to the substra,te,,and_gl ii) abrading at | east
hydiophifie PPIyRebLPr CRLYSELYRTtiondized Wb RTdRSIOHRS. subst r at e.

26 19.TheTRBbIRRInG bystdnPbiBlAR. 1 8\ Eih Bhd f¥fynidr ch@BSles BOGviny!
group is selected fromthe group ‘consisting o

azol e grol S
alcoﬁ?lﬁ*@-t‘t’??l&'ﬁ%wg’? azolograupsy | azol e, pyrazole, imdazole,
i ndgzol epe A shiAg Nsfom HQDEMT FRZOIhe &ﬁ%@&{ﬂ c%?@lriges at least
inat’i on

al k%/l ated derivatives thereof, and co
a pagtieé the pplyney backhenepet hod of cl ai m 25, wherein the

sukf act Fo]dl £35S . ' a

ol vt o pABIRE bR ot iaoR LR GE SR RHL0
comptiges an 2Fasivihewseanded indhedliguideatriont conpri ses at | east

one, az [ . DGk Y. J ate.chain att d

oD% 2201 ML W0 RO ORI, SRR, A14088A
grouggofisitingof alomipy ¢eie sgeananapognesiap filitd) ¢itdhoy avdoaiaHet-foxned

prodult e Paha CSHE RO, Wherein
23.  The polishing system of claim 1, wherein the polishing system comprises an
abrasive fixed on a polishing pad.
24.  The polishing system of claim 1, wherein the polishing system further
comprises one or both of an oxidizing agent and a chelating agent.
25. A method of chemically-mechanically polishing a substrate, comprising:
(i) contacting a substrate with a polishing system comprising:
(a) apolishing component selected from the group consisting of a
polishing pad, an abrasive, and a combination thereof,
(b) asurfactant comprising at least one azole group, wherein the

surfactant is not polyvinylimidazole and wherein the surfactant



Het is a heterocycle selected fromthe group

consisting of 1,2, 3-triazole, 1,2,4- triazole,
woyoEzoessa4 | m dazol e, i ndazole, tetrazole, PCT/US2006/012196

benzi m dazol e, and benzotri azole chem cally bonded to

X via a carbon atomof the heterocycle or a nitrogen

atomwhich is part of the Beterocycle; Xis (CH)p

wherein p is adogsmobepapriof cyrli6 imidy gO@pOIdotiGHIendant amide

CH2CH2O, or a [ and n are integers from

0-20 with the gfg%‘gs?gggjrduﬁgandg and n are not both O R1

i s sel ect edeX r adiguidesagienup consi st i ng of H and

Cl- C1Qbgan [ k nd Ikenyl

and re |0 by anfALeahh e bl rSL b B Kbl sat,

G-C1 (iii)ambmddigam ttasttarpattighbf mlaaubstraﬂekqbola;hmeaduk:emel

an 96 C3 I%gt%l)é) ? wherem%hem%&eg?t qng 3%3 e grr?gp g,fSHecéted

e sur rrses
frong’the gmuh avnsimging op b,l2 )Barmzmk:, d:,h&l—trlazaﬂd, avhedle timédaedle, indiole,
claim3

tetrag(t)(;lﬁ,pbrefxzsuepgcgagglf bt}%%?m%?ogef alpﬂgtgg Ig?nrmt& 1\2&:5&@%&%5 gn%rg:%mbinations
therdBH2CH2NR3) nR4, wherein Het is a heterocycle seI ect ed
fr th ro consisting of 1,2, 3-triazole,
B0 or EnpSihha Pl Bt e St cBhuSs b gre asol
gro@eﬁzihghﬂa@edherchanﬁttbaﬁaq{efétcazol echenically bonded to X
Vi bon aof the heterocycle or a nitrogen
G QO%%&&‘MW% w@erﬂaf@sa{%wé compriEs alpBE pascpzole
groufpm@nihgb@oga@yme&mﬁlaaadhe@thexfetc{ CH2) m wherein mis an
CH2CH2NH, and a

ger CH2NH,
i Pt Tl?wethﬂds btclain %7n‘EVE%§%‘F1 theryppefen gomprises g cpmpgund of the

fom{ug—ﬁg{.lzghlﬁaqz(g;@) 2€HR‘ Rii Svhérefd - C 5 branched and
strai ght chain al Is an integer of 1-5; and

R4 is %P%%b%%row%ﬁe{f:ﬁtéd BP@JIEP gowsasising offl,3B-rarolg 1l 4-

br gpchie dpymelesmlaézgtet ma&%tenteabisvé b&&%ﬂh&&ﬁ@)&hd be\?ﬁgtrlazole
C3- C10 c]éc oal . The method of claim25 erein

t hehegyigal dos)aqlﬁd t@ éfnrm p g@boraat@n eptha heterseyelper # pittaganatom
HefyhicXis § Q—%@Qﬂ%@r JeHet 2, wherein Het ! and Het2
are %Cn ependent gl ected fromthe group consisting

of 1, X E»(Cﬁz)pazvzl@reenp 5,20 jnfeger Phl-6) @, CEM@zEHL), CH,CHO, or a
[ ”hﬁj@c%ﬁhl?’ i ndazol e, tetrazol e, benzim dazole, and

benzotri dzole wherein Hetl is chemically bonded to X
and whepeed natddnt@gdrsiroth 0ot the pomite that m avidwi age wot both 0;

car bo Rt chéc%d ﬂ‘(ﬂg thlg%tro%%%ggs?stlgg QF %nd btl -rCocgbranc 8 and straight

chain alkyl and alkenyl; and
R? is selected from the group consisting of H, C;-Cyo branched and straight
chain alkyl and alkenyl, and C3-C;o cycloalkyl.
30.  The method of claim 25, wherein the surfactant comprises at least one azole
group having a polyamine chain attached thereto.
31.  The method of claim 30, wherein the surfactant comprises a compound of the
formula Het—X— (CH.CH,NR®),R*, wherein
Het is a heterocycle selected from the group consisting of 1,2,3-triazole, 1,2,4-

triazole, pyrazole, imidazole, indazole, tetrazole, benzimidazole, and benzotriazole



which is part of the heterocycle; X is (CH2) mwherein

mis an integer of 1-5, Z C(=0Z2, CH2Z, or a direct
woOialk/114814s an integer from 1-20; R6 is sel ect edTfuseiws/012196

the group consisting of H G -Cl0branched and strai ght

chain al kyI and, when Z is N5(CH2CH2NR7 2) m wherein R7

is a Cl- branched and st i ght chain alkyl and mis

an qhﬁ%@'& bogrded tosX vigt 4 cgrboraymefihrirasérocyiviei o5 aaitraged atmd

abqy}ﬁ@hﬁg?@ fthelhet@rogi, gct link; and Zis O or NRIL,
wherein is sel ecte fromthe group consi sting of H

and C1X igrdeatedefiundy ezov consistinglof (GHhaxi, wherkinyh iscandnteger of 1-
al keRl, cEgNITaEL Reflca Nﬁ'a@fdfpd%%a perein the

surfactant conprises a po ner conpri sthg three or
more a2dia® igiegeudiom 840; The met hod of claim 33, wherein

the poRypmj oxC )CHSRERE, )p eye? Rels a,CCor@rﬂrg Icﬁ%chr@[ gplgg ain

conpr i Si ng at gast one’di car oxyI
oné 1@41@11 | p iseieger pheSzand| east one d| car boxylic acid

d/ I Th
R e R L T e R T T R
of Chunaﬂwlrandcaﬂ{qnyﬁ snd@s-@g oydoadicydups. 36. The net hod of
est

cI m 3 the,po r c
3201 ¢ dne BOALE P bt LEREERF w5 B8R Baesisagrmpound or e

forxgulepé—)Q—?(CHmmfﬁpnhﬁdHaf wiegirm 33, wherein the pol ymer

conpr i mers conpr.ising

at |ea ‘illd Ag rgr“ﬂacg’ ‘iﬂdFIgPyaS@ eategﬁaméﬁe QYR ponsisting of 1,2,3-

di anilazn}edl mamezome phezad, imRasdle, anRzslé, Q&Fé%glé}’ﬁ_réﬁﬁmﬁ&atzgle dand

or _di conpfi s Z r OURS e ho
of CERRITFESR "G BR SCHE GO SO o hbersin et s
1 2héitaliyeatiet tody Bia diceBEDXM Jf Chedfetetody SR SR hikBgen atom
gro .. 39, The rretho?ﬂ’of claim 33, wherein the

pol rlSB"HH‘bfrt ghtergeyst yani ne conprising three or nore
azol e PhoWs), &Qerel}ﬂﬁhﬁlsﬁﬁ‘ilh@r@f 1- 9'?'@&@% O@ﬂzfﬁ'afhnfe&qu

pol ymer  conpri ses chem cal conponents
wher ei hisAjiegss fregt kd0if rom t he group conS| sting of one

or norge gREleFEPHRR tlﬁeér&ﬁ)tc%ﬂsétfn% '@f I—In C biaot ﬁ?ﬁncil&ﬁﬁg%ﬂglﬁht

chain transfer fragnents, sol

coftAimalkylomd, virarZeisi, (@{z@za@sﬁn twhelleln R’ ist O1-€abtandred and
et Bﬂ%/giﬁlcﬁﬁhhm%m% WaAtRthppppger of the formula

S rein Het is a heterocycle
sel ect &dp (.Cﬁb)m wheseig Iﬂblﬂ ps defined above, C(=0), or a direct link; and

Z is O or NR', wherein R’ is selected from the group consisting of H and C;-

Cyo branched and straight chain alkyl and alkenyl.

33.  The method of claim 25, wherein the surfactant comprises a polymer
comprising three or more azole groups.

34.  The method of claim 33, wherein the polymer comprises a polyester
comprising monomers comprising at least one dicarboxylic acid and at least one diol,
wherein the at least one dicarboxylic acid and/or diol comprises azole groups.

35.  The method of claim 33, wherein the surfactant comprises 20% or less of
monomers comprising azole groups.

36.  The method of claim 34, wherein the polyester comprises 1,2,3-triazole-4,5-

dicarboxylic acid repeating groups.



consisting of 1,2,3-triazole, 1,2,4-triazole,
pyrazol e, imdazole, indazole, tetrazole,

woenwiimsdazol e, and benzotriazol e chem cal | y beadad2d6/012196

Wyvia a carbon atom of the heterocycle or a nitrogen

atom which is part of the heterocycle; Wis (CH2)n

wherein n is an integer of 27-10 or a direct link; RS

i s ¥ or Tbp methodsf slainn ¥ veherkinsthe aplymer mmmrmesai Ibqtj/anadml
CO

n%rﬁﬁlgﬂoﬁgﬁglgﬁ??l tﬁ%‘lﬁ Qtrlga Wgﬂ?&%g}l%r%}% zhnd c?%%’ﬁ% one 81am1ne
whegeip fficgth lcagtnae ﬁlcatb@yyhcaqml aafl/kedighine C8mE s aydé galipy | |

ande5- C LR Cils
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wherein R is selected from the group consisting of H, C;-C;o branched and

straight chain alkyl and alkenyl, C5~Cy cycloalkyl, and Het-W wherein Het and W
are as defined above;

R'? and R" are independently selected from the group consisting of H, C;-Cs
branched and straight~chain alkyl and alkenyl, phenyl, substituted phenyl, COR",
and Het-W wherein Het and W are as defined above,

wherein R'* is H, alkyl, OR", or NR*R"”,

wherein R" is H or C;-Cs branched and straight chain alkyl,
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wherein R? is COOR!® wherein R" is as defined herein, and
wherein R" is selected from the group consisting of H, C;-Cs branched and
straight chain alkyl, phenyl, and substituted phenyl.

42.  The method of claim 25, wherein the polymer comprises a hydrophilic
polymer or copolymer functionalized with azole groups.

43.  The method of claim 42, wherein the polymer comprises polyvinyl alcohol
functionalized with azole groups.

44.  The method of claim 25, wherein the azole group comprises at least a part of
the polymer backbone.

45.  The method of claim 25, wherein the polishing system further comprises an
abrasive suspended in the liquid carrier.

46.  The method of claim 45, wherein the abrasive is selected from the group
consisting of alumina, ceria, germania, magnesia, silica, titania, zirconia, co-formed
products thereof, and combinations thereof.

47.  The method of claim 25, wherein the polishing system comprises an abrasive
fixed on a polishing pad. |

48.  The method of claim 25, wherein the polishing system further comprises one
or both of an oxidizing agent and a chelating agent.

49, The method of claim 25, wherein the substrate comprises one or both of a
metallic layer and an insulating layer.

50.  The method of claim 49, wherein the metallic layer comprises copper.



