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GROUP VI METAL 5 CONTAI NI NG SURFACES USI NG COVPLEXI NG AGENTS Fi el.d of
the Invention The present invention relates to nmethods for planarization of
G oup VIII -containing (preferably, platinumcontainin surfaces, 10
particul ar |‘38.}’j26 P‘%g fabrication of sem conductor devices? Hg e P‘Bﬁnd of t he
Invention Filnms of netals and netal oxides, particularly the heaV| er

el ements of Group VIII, are becoming inportant for a variety of electronic
and 15 el ectrochem cal applications. This is at |east because many of the
" Goup VIII netal filnms are generally unreactive, resistant to oxidation or

retard the di ffumm OWF’@E@LAW)Q{IQA I(ﬁ@@ﬁ"(ﬁ@@ﬂ?‘ Oxi des of

certain of these s al so possess these propertles a 1ough perhaps to
a different extent. CDN%ANWG@&HA@SOHW COMRMEANING AGBNTS al | oys, and
metal oxides, 20 particularly the second and third row netals (e.g., Ru,
Gs, Rh, Ir, Pd, and Pt) have suitable properties for a variety of uses in
integrated circuits. For exanpl eficldb€the traventbon used in integrated circuits

for barri ials, le. T | table f
s barrier | ayers et wel FSEN TOBREIE Fek RrapRdb Eeean ) Con 0 o

substrate in nﬁﬂmrpWMGﬂétﬁlesmtaEMgt(bﬁfdﬂmﬂﬁplaﬁ&xrh-laez)taxarng) abteapl e as the

pl at e- (i el ect rode elf .in ca ors Plati numis one of the
candi dat eﬁafor ?fg‘é“]?{g" };{r‘n'!‘ }é‘?ﬁaf"?fﬂ%fsf ’r“’?ff for dgiSect ri ¢ capacitors.
Capacitors are the basic charge storage deV| ces in random access nenory
devi ces, such as dynanic randomaccess nemory (DRAM) devices, static
random access menory ( SRAM de\ﬂaelggoungﬁgthﬁéwcpmq oel ectric 30 nenory (FE

RAM) devices. They cONngifks dtimetMCar@ QR 6LRES paritiABe RALRL I €1 metal or
pol ysilicon plates, which act as the electrodes (i.'e., the storage node 1
28 July 2006 elements of Group VI, are becoming important for a variety of electronic and

15 electrochemical apphcatlons; This is at least because many of the Group VIII
metal films are generally unféactive, resistant to oxidation or retard the
diffusion of oxygen, and are good conductors . Oxides of certain of these
metals also possess these properties, although perhaps to a different extent.

Thus, films of Group VI metals, their alloys, and metal oxides,

20 particularly the second and third row metals (e.g., Ru, Os, Rh, Ir, Pd, and Pt)
have suitable properties for a variety of uses in integrated circuits. For
example, they can be used in integrated circuits for barrier materials, for
example. They are particularly suitable for use as barrier layers between the
dielectric material and the silicon substrate in memory devices. Furthermore,

25 they are suitable as the plate?f(i.e., clectrode) itself in capacitors.

Platinum is one of the candidates for use as an electrode for high
dielectric capacitors. Capacitors are the basic charge storage devices in random
access memory devices, such as dynamic random access memory (DRAM)
devices, static random access memory (SRAM) devices, and now ferroelectric

30 memory (FE RAM) devices. They consist of two conduetors, such as parallel

metal or polysilicon plates, which act as the electrodes (i.e., the storage node
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el ectrode), insulated fromeach other by a dielectric material (a
ferroelectric dielectric material for FE RAMs). Thus, there is a

continui ng need for nethods and materials for the processing of G oup VIEI
met al - cont af APHY*2 ns, preferably, platinum containi ng F¢TRE02484%pny
surfaces that result during the formation of Goup VIII netal-containing

films, particul .04 r [ | : L G evi ces, do
ot have. uni f o gl e Sl efcors Pl ceBhodh spisRRBeRe R Gh By A0 0%
" non-uni form Fdiclehic materal Gdesochmirichiinlatriahdetad fardERAMs)c Mpst,al | attice
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various 10 fabrication processes ormed, 's rﬂcegsén%?ft hogr aphy and.
et chi ng, hei ghtGroupovillmétdlaontainingdilan pradabidet datmuimt doataingf fime. of t he waf er
must be reéjuced or eliy nat ces teria d to be

a . Also, .e I
removed to forma structare it H’a%rﬁ'ﬁtc(iamg%q? alpy Qfeg"t%ﬁpp under | yi ng
substrate. Var ngeus-cilidniag finad, particulirBGh fequsa fabrRa@onadflsethicéndu@iopr ovi de such

reduction and/qr .elimnation.. One 15 such planarization technjque includes
mechani cal and B‘Pceé'kfg’]rﬁ%g‘?"f’ﬂﬁg‘?fﬁmetéF_an‘g@ﬂ%&ﬁ?’% ‘('%Brt}g’émeést‘éﬁ]s’i’lerei n as
S"CWP") . The praeessifddin. PLARR ufddel MRy hive UsREks bitha8 6BVE] INBEEdahRke, and
preferably achi eve a planar surface, over the entire chip and wafer,

someti mes ref &pERgstrgughaessfromaeddst aytielet of dirtt edise For ¥y, the process

of planarigati ericAidnpRiedd b be porfr¥d, SR as 1iM6RlapBParkiREnthg Sheff @ Waf er

hol der that holds a wafer, a polishing pad, and an abrasive slurry that

i ncl udes a di spergtifEMEEs aldm'afﬂcwanhys'g?aceaﬁhaw&ernparb@mﬂeeslqrn a liquid.
varer and the. palruet HARBRALAARRREHIRY by BYR LR J REnp MERLED & 11

t hereon. The p@’lithsﬁi:qf}igilpedﬁtiivstfabﬁpilritbdyin&)Sttbhteatwalfaeipuaﬂamrimipnai n 25 pressure
to performthe ' | t g\ﬁ};e . an pol i shi ng

pad are set inteprﬂll)i5o%Lur%gvgg%?vé%rgbﬁﬁg&cgg‘%@g%q artllng’(r)rre 6Eté°%ag)|n§ation

pr ocessests t hesuchgfaparidatbrdiechnipry irgludeseryedhabical ahdivechemivel-medhhwicadr pl at en may

or may not rot atl%hinara&ér%rviagela% lp{rlat ﬁgm be noved in a linear notion as
opposed to rot 8t ng.g eretare ™ types of planarization units
avai |l abl e whi ch per f or riftheIpeocess of planarization is used to remove material, and

preferably achieve a planar surface, over the entire chip and wafer, sometimes
referred to as “global planarity.” Conventionally, the process of planarization,

20 and particularly CMP, involves the use of a wafer holder that holds a wafer, a
polishing pad, and an abrasive shuiry that includes a dispersion of a plurality of
abrasive particles in a liquid. The abrasive slurry is applied so that it contacts
the interface of the wafer and the polishing pad. A table or platen has a
polishing pad thereon. The polishing pad is applied to the wafer at a certain

25 pressure to perform the planarization. At least one of the wafer and a polishing
pad are set in motion relative to the other. In some planarizationlprocesscs, the
wafer holder may or may not rotate, the table or platen may or may not rotate
and/or the platen may be moved in a linear motion as opposed to rotating,
There are numerous types of planarization units available which perform the

30 | process in different manners. Alternatively, the polishing pad and abrasive
slurry may be replaced by a fixed abrasive article that includes a plurality of
abrasive particles dispersed within a binder adhered to at least one surface of a

backing material.




30 process in different manners. Alternatively, the polishksduypameand
abrasive slurry may be replaced by a fixed abrasive article that includes
a plurality of abrasive particles dispersed within a binder adhered to at
| east one surface of a backing material. 2 28 July 2006 WD 03/ 056620
PCT/ t JS02/ 4%2?33’05‘;%% pl anari zati on of a surface that incPGHES2FPHEi num and
other Goup VIII netals typically involves nore nechani cal than chem cal

action. during a poli Shﬁ{k&alﬁaﬂ?ﬁ%ﬁ oP%%ﬁﬁ?@thEthﬁ%u&E El-a{hg]ﬁ%ad\r/rogfé chem cally

inert and/or have relatively fewvo e produce ani cal
pol i shi ng uses GrbymVYHRbEmGala typicsily invalvpamone aleelsanicklthor dhamatabdeyion mechani cal

pol i shi ng tends, . formation of g .. .scratches and
particles), bot%ﬁhg% gﬁﬂ%@ﬁé E%ﬁesﬁgecaasgttg%’taéc e%%{reﬁﬁéﬁ%@c%ﬂ?g{eﬁép Phan the cl ean
renoval of the haveklativaly feM wiatilepoguce< Bk mectahicyl palishingalbealahinasi ve
slurries do not _effectively anarize at.inum . or other Goup VM

met al - contgi ni ﬁlaggrhﬁpgggiese}Jgkpéﬁunﬁglg,amgcbam@l Pr@]fsgwgéﬁnd?‘é’cﬂfer[ ved (which
results in no changen ofiefeesi(p.pnedctrt atdyartvaky bothof whizh carfseul tant  surface
has defects therein, For e%%g&h%& th?se abr %%Ye §I,urr| es avail abl e under

the trade desi GRSFPOIRICHDE tsglesp rempyalad tisolaitamedig FEDY MSW2000 (al |

-avai | abl e fromcBadeicialfaReabIS abrvye shfds Mﬁ&éff@h%*%ﬁn&ﬁé%ﬁtinﬁh urries do
not effectively renove platinum although GRANI TE MSW2000O 15 does renobve

rut heni um and [Sf 8PerferRyp Vil metabenptainies ifepescharbequssingapaterighlit  scrat ches
and ot her 1glef egdriova fhviish Qs HASHah¥En 1 Qist& HMBELALA) BORS HRSAAL €

resulting in not being able to maintain the structure required. Certain of
these conposi BPe8 hagrdsfepisithessie dFargxeple dhase abravyd sirries avadabicindgn
relatively | ar e wACBUMhRidS KIEBOHARAIDE. b AANsABRULg LR AGIENt % are
typically included. 20 "Thus, there is still a need for nethods for
pl anari zi ng an MS§HEdall availide omRadels Biwsnix a4 @), tibathdr abimiskebased at i num
and( or other Géﬁ%s M) h$t§%&%13 ’re?lgﬁﬁlétﬁxmnaglt%g%hrbﬁmrfﬁﬁsl\ﬁﬁbbOn of
sem conduct or evil ces. unmar (0] e Tnvéntl
15 does remove ruthenium and platinum, it leaves the surface with significant
scratches and other defects and is not selective to the underlying substrate
resulting in not being able to maintain the structure required. Certain of these
compositions are believed to contain an oxidizer, although relatively large
amounts (e.g., greater than about 10 weight-%}) are typically included.
20 Thus, there is still a need for methods for planarizing an exposed
surface of a substrate that includes platinum and/or other Group VIII metals,

particularly in the fabrication of semiconductor devices.

Summary of the Invention
25 The present invention provides methods that overcome many of
the problems associated with the planarization of a surface that includes
platinum and/or another of the Group VIII second and third row metals (i.e.,
Groups 8, 9, and 10, preferably, Rh, Ru, Ir, Pd, and Pt). Such a surface is
referred to herein as a platinum-containing surface, or more generally, a Group
30 VI metal-containing surface. A "Group VII metal-containing surface” refers
to an exposed region having a Group VHI metal (particularly, platinum)
preferably present in an amount of at least about 10 atomic percent, more

preferably at least about 20 atomic percent, and most preferably at least about
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25 The present invention provides nethods that overcone mangJuy2006he

probl ens associated with the planarization of a surface that includes

pl ati num and/ or another of the G oup VM second and third row netals (i.e.,
G oups 8, 9, and 10, preferably, Rh, Ru, Ir, Pd, and Pt). Such a surface is
referred t VRSB0 as a pl ati num contai ning surface, or REFESBUMEFally, a

Group 30 VIl netal-containing surface. A "Goup VIII netal-containing
surface” refersggafy @1{}: ﬁpgﬁfﬁé SiRBhsRibn DR (iRH P
(particularly, paa?llln pr ef gra S Br esgﬁ%'(?ln an ang ?R%Ejle%?s | east about

10 atomi ¢ per cedayer, fibm.goatingefies wiie lmnieééfsg ‘ibohemid-mechamical ger cent, and
oSt pr efer abl o phe| S5k Aot oﬁgaghﬂlgi 4 20R e ggge%%gww { TS02/ 40413

50 atornic percen Re Co "he provi ded
as a layer, fi Thmurfaoaapraﬁegxblyentdudestooe bengk a'inalpl\ﬂﬁdne(tds o elenmnal

cher ni cal ch nlca anarj.zation or polishin I n

accordanceﬁt éa[b?lieo (e Qﬁvgﬁfeac&?ther Oré)ﬁ??ra{e%reﬁﬁ‘gf’é’?téklog?]\encl udes one

or nore G oup Vhﬂlmﬁt'adbha),laﬂ vellegexidad, niridegrant cilickies tiklcofy Nber eof (wi th each

ot her and/ or one_or t her t al t Periaodic Table), as well as

oxi des, nitri d8%%® I%BIPG 3 © %ﬁ&“@é‘?"s‘%te’@blyp‘i"gf‘wﬁﬁ??‘akYﬂ@ surface

i ncl udes (and amérrmrec allinyet A9 MSdldihent€ fos:@ BE hiddlloy o Grouponel or nore G oup

ormor-an alloy of G oup netal s only. e

?F | f VM I I 10 Th

VIII metals in elg
met hods of the™j |nvent|on i nvol ve planarizing a surface using a

pl anari zafg on conposi t iTea nidilds BF @F Breadit védieh Hﬂ%ﬁe%laﬁﬁ&rﬂ?ﬁﬁéuﬂgceagem
therein (either dispersed or dissolved therein). Optionally, and

preferably, anUsipgd plrsizyioagemposisonghal praferably imskedess complaxingrrgentzat i on
conposi tion. Prghsl @lley dlsﬁé}sed%@ﬁﬁkaxédnﬂera@e% mﬁalfggihméfefa Bryl ¢ conposi tion

in an 15 anmount of at |east about O, nor e referably no
greater than exdaingzou isalspengiired imihd plaparizaiinedompagition. i n an armount of

about 0.0% 0. a0k Dite Y5k iking Sl SLRLLEH A Qe T8 €I g agent s

i ncl udes organic cbelatrh an C am nes, or
conbi nat i Bns t repwddf at least about 0.01% by weight, more preferably no greater than

about 10% by weight, and most preferably, in an amount of about 0.05% to
about 5% by weight. A preferred group of complexing agents includes organic
chelating acids, cyclic dienes, organic amines, or combinations thereof.
Herein, as is conventionally understood, "planarizing” or
20 "planarization” refers to the removal of material from a surface, whether it be a
large or smail amount of material, either mechanically, chemically, or both.
This also includes removing material by polishing. As used herein, “chemical-
mechanical polishing” and "CMP" refer to a dual mechanism having both a
chemical component and a mechanical component, wherein corrosion chemistry
25 and fracture mechanics both play a roll in the removal of material, as in wafer
~ polishing. | |
The planarization composition can optionally include abrasive
particles, thereby resulting in an abrasive slurry, and be used in planarization
techniques with conventional polishing pads that do not have abrasive particles
30 embedded therein. Alternatively, the planarization composition without
abrasive particles therein can be used with fixed abrasive articles (also referred
. to as abrasive polishing pads) in place of conventional polishing pads. Such
fixed abrasive articles include a plurality of abrasive particles dispersed within

a binder adhered to at least one surface of a backing
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Herein, as is conventionally understood, "planarizing" or Z0July2006

"pl anari zation" refers to the renoval of material froma surface, whether
it be a large or small anount of material, either nechanically,

chenical 'y, or both. This also includes renoving material by polishing. As
used herein, cheag:ﬁﬁ1 chani cal polishing” and "CW' refer to a dual
“mechani sm havi® epxidaanpgedt 1s aghaieia ‘-‘éﬁ@oﬁtlﬁ%ﬁ‘ﬁhﬁhféﬁ}’e conponent ,

. wherein corrogalngﬁlesc(h@ r§§b‘i’é§1\%§lu\%§'§] gﬂﬁg‘gpg &?ﬁgmh%ﬁ anar y a roll in

t he renoval . of rraterla as in ation
~conposition mempamﬁmahIsgparmtamtmmbnsamd\mxedmnhe sdimof ubdier eby resul ting
in an abrasive sl urry gg‘Pe used .in planarjzation _technjques wth

convent i onal pol i shi rgP Fafmaydeddtengggation rethad hat aglydes| es 30 enmbedded
h i | b
therein. At efRRbhing a&oﬁmxph@am@%g QufREBOR Sublsedle @%éfé}gleéh a 2P asive

particles thereln can be used wth rasive arti o referred
to as abrasi \mmplohdhsmrm@spatdsy subsirasd ssentdy such ay @ whifeditalintgrfkce sithng pads.

Such fixed abr |ve %ntlc es i ncl ude, a (g)l urality of abraéll ve particles
di spersed wi tH? Frigahon compestion Jhrodi e Beof a backi ng 4

28 July 2006 in@Bh&! il Ianlaﬁzéubﬂﬂﬁ)ﬂrgtﬂ;VHﬂn@tgﬁ%tahﬁanaéé gpte in a

conposition with abra5| ve particles .e., an abrasive slurry), they may be
provi ded by génup Xﬂlénwlnwleytedﬁystthﬂsroapdémmnng]ompdmmt #idommposi tions and

| .m xed at the nt of use. e a planarization nethod that
" i ncl udes: JB? AG‘B‘“WPP@“WE’P&I"HB%HF RS et ace of a substrate
.. (preferably, a Sem CIQiECﬂJ‘MHaﬁfau%HQ&hﬁ&it%n%cl&é?§k5ﬁfﬂ%xﬂ §$e[ﬁp|h\( such as a
an

‘wafer) to interface with a polishing pad; supplying a p ari zation
conposi tion mrtfpngmb@dnmyntscthetlhthdmb@né@mﬁmm@tepl(ammﬂmatamn the G oup

VL netal - ta|n|n e ce; E}F f%?’gfhh.% t al IS sel ected fromthe
group consi sthﬁ‘a’ gre 85 B CFT OF Ut © BEHUm  pal | adi um
pl atinum  andompsididia). (PAStahlabE MRl Ahdt AAGTAlLA AP S)dikon i ncl udes a
conpl exi ng agent. In certain enbodi nents, t he nmethod 1s carried out in one
step-(i.e., \ﬁlqnhgmtor@mc amine, or a combination thereof. In certain other
embodiments, the planarization composition includes an organic acid and an
amine.
In a first aspect of the invention, there is provided a planarization
method comprising: positioning a Group VIII metal-containing surface of a
substrate to interface with a polishing surface, wherein the Group VIII metal is
selected from the group of rhodium, iridium, ruthenium, osmium, palladium,
platinum, and combinations thereof; supplying a planarization composition in
* . proximity to the interface; and planarizing the Group VIII metal-containing
surface; wherein the planarization composition comprises a complexing agent
-selected from the group of a cyclic diene, an organic amine and combinations
thereof; and wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, triethylamine, trimethylamine, and combinations
thereof.

In a second aspect of the invention, there is provided a

planarization method comprising: positioning a Group VIII metal-containing




. Goup VIII netal- confai

intervening rinse step between the use of two different pl2naiizasi on
conpositions). hi certain enbodi nents, the conpl exi ng agent includes a
cyclic diene, an organic anmne, or a conbination thereof In. certain other
enbodi ments, the planarization conposition includes an organic acid and an
amne. In a first aspect of the invention, there is provided a

“pl anari zat i onsurfee plcrubsieistp dntertpce wish p pplishinggurace whaseivheGramst al - cont ai ni ng
surface of a ' f i;th.a pol.i shi surface, wherein the
‘Group VH neta P%{aqgtesﬁgé‘?de%%rﬁ{oe eowéhroglﬁ?on’%?({lr odt o FHYR ¢ ut heni um
osm um pal | apilladium, platifing) Wil caitinationdxhaeb s applyidper Bakrizatisappl yi ng a
pl anari zation conposition _in proximty to the interface; and planari zi ng
the Group VI | fORSEPD HUNPEMEY fRjthe agrfage elangimngibe Grovg \Hawaidi zat i on
..conposi tion copii:s { : i - roup of a
cyclic diene, an org%{%g&g}rﬁg%%%ga%%ﬁ%ﬁtﬁ ?‘gﬁsgﬁ&[dcﬁlé{ﬂ’ g%@aﬁ%ﬁ%ﬁ\,\her ein the
or ganic -am newi-% ts@bat i @ eht-24 o dohplegingapers edisital frongtheferouplohy | amre,
met hyl arnne, trjethylamne, trinmethylarnnme, and combinations thereof In. a
second aspectCYGLCfhﬁ%QP%Q@ﬁ?lFé‘?i}net%F%mP@a‘}ﬂﬂémeﬁéﬁ wheregi tBpar i zat i on net hod

conprising: | %??trh foTyTH Y - cont.al ni Jul'y 2006
surface of aplgu strat eg?goﬁogl;@?%%é&%hﬂg&p%}%lg%%gg%d??%%%@ wherein the
-Group VI I nethabrgasic smireds stbcfed Gomt theggupegnsisfing dfediviaming, r i di um  rut heni um-
osmum palladium .platinum and copbinations thereof; supplying a
pl anari zat i orfne‘bglﬁlﬁ&?i riedxlamperigefhylaning and ¢anbinstigpsthereel. pl anari zi ng t he
FSkoSHF RE By reLn s : iaaﬂﬁ i.zalkion conposition
conprises about 0. 1 vvt-%t8 about 18%%’-1%%#%&6%% e%aﬁg&daogent sel ected
~from t he groupetbéd eomprigingi positioeing a GasupdvIflanétal-cnnainirg, sueingd of @bi nat i ons

=

. thereof; wherejin the. planarjzatjon conposifion further conprises an

~ oxi di'zi ng agé strafgig . B APREIG) YR, ﬁ?ﬁfﬁéﬂies@%l?ggl’j@ﬂtahﬁom the group
- consi s ; ! ingngf ste%rédraaer (h;lf%m e grouf B Hodivl, Sdil! AHcRGm, bdliig! hy! am ne, and
~-palladium, platinum, and combinations thereof; supplying a planarization
~composition in proximity to the interface; and planarization the Group VIII
‘metal-containing surface; wherein the planarization composition comprises an
organic amine and an organic cheating acid or salt théreof; and wherein the
organic amine is selected from the group consisting of ethylamine,
methylamine, triethylamine, trimethylamine, and combinations thereof,
In a fourth aspect of the invention, there is provided a
planarization method comprising: positioning a Group VIHI metal-containing
surface of a substrate to interface with a polishing surface, wherein the Group
- VIII'metal is selected from the group consisting of rhodium, iridium,
ruthenium, osmium, palladium, platinum, and combinations thereof; supplying
a planarization composition in proximity to the interface; and planarizing the

- Group VIII metal-containing surface; wherein the planarization composition
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In a third aspect of the invention, there is provided a planhany zmbi on

met hod conprising: positioning a G oup VIH netal -contai ning surface of a
substrate to interface with a polishing surface, wherein the Goup VIH
nmetal is selected fromthe group consisting of rhodium iridium
ruthenium osmum palladium platinum and combi nations thereof,

suppl yi ng a pFURRIPYA3sHi pagighen e a qommplexingneent aaddfyrthepwhereiniant er f ace; and
pl anari zation P Y "R (W] : - wherein the

pl anari zat i onn{ggﬁpﬁi ti (%%%%ﬁ{)?@é%se an iegragga(%l%é%g&rrzﬁlg& gﬁ%gan organic

- cheati ng aci dwberemaha conipbaxegfagerd incbelebted fom thdgrouppconsisting ofimh ne i s sel ect ed
fromthe group caonsistin f .ethyl am ne, . nef hyl am ne, tnethylame,

t runet hyl am ngr,ga%{ﬁWh%%ﬁg‘f"ihﬁq?sgrld%@fné’ﬁﬁu‘?w Freoby Ang hgepdie of t he

i nvention, thefgenit smik ¥dcRed BomPhSBBH) bk} Jrethbrifonpri si ng:
positioning a Goup VII| netal-containing surface of a substrate to

i nterface wit#e@ylsminesriethylamine; wisecthylimingjand edmebi@tiongthersafH netal is

sel ected from the gr.ou ARSI EhiEAd oRbof 400 Lo dChdi Mg Lfieni um osmi um
pal | adium plati num and conbi nati ons thereof, Supp|pyl ng  a planarization
conposi ti on i meghodzomprisingt wositioging A Geaipe ¢ Bl memldcoptaiivgy surthdeddfthe G oup VH

| net al - cont ai ni surface; whereipn the planarization conposition 5a 28 July
©2006 ‘conpri s¥S" ‘?@é’?‘ﬁ‘gacﬁé‘?'gia E@HWEQC%WWFQQWO%%{ me@hi tur-t her o
wherein a maj @fdefed ﬁ%thbgo&lkw@hﬁﬁgyof%ﬁﬁmﬁaﬁ{ﬁ, RfHehibfl Ssnithe CeCQ2 abrasive

particles wherein the conplexing agent is selected fromthe’ group
consi st i ng- of patladivipy plafiriven, and sembingtionsthéreofisupplyingamthnedgatiomat i ons t her eof ;

and wherein t .gani.c amne is.selected framthe gro onsi sting of
et hyl ami ne, é@ﬁ?@ﬁgﬂm‘%}é’,“"’%“ﬂ%ﬁﬁ%}? Qfﬁﬂ% © ag lepﬁiygg}ﬁ(ﬁglfpugﬂg conbi nat i ons
. thereof | n a hithtdonaspacdrtade, ﬁvhﬁehﬂﬂ@plhﬂaﬁﬁaﬁohQ&hﬁosﬁtﬁml@&?}!ﬁﬁ@ﬂ- a

pl anari zation. nethod conprising: positioning a Goup H net al - cont ai ni ng
surface of a CoBWs{nEseet seleqiod feom te@rampcansstiss pf a¢wchegdisns: f ace, wherein the

‘Goup VI mef@liadsSe s&hiahind of : 0 SESY hodi um
iridium rut hé?l)% um e’oserptnﬂ“’zm 982 adi u%tg%“%{?]fﬁﬁ% Acg{rl]dd&giog cf)ﬂ)é ions thereof;
suppl yi ng a pdcithpropemid agit, succinic acid, salts of acetic, ascorbic, propenoic, or

~ succinic acids, and combinations thereof; and further wherein the method is
carried out in one step. '
In a sixth aspect of the invention, there is provided a j)lanarization
method comprising: positioning a Group VIII metal-contﬁining surface of a
substrate to interface with a polishing surface, wherein the Group VIH metal is
selected from the group consisting of rhodium, iridium, ruthenium, osmium,
palladium, platinum, and combinations thereof; supplying a planarization
- - composition in proximity to the interface; planarization the Grdup VII metal-
- containing surface; wherein the planarization composition comprises about 0.1
wi-% to about 10 wt-% or a complexing agent selected from the group
. consisting of cyclic diene;an organic amine, and combinations thereof; further
wherein the method is carried out in one step; wherein the planarization |
- composition further comprises an oxidizing agent; and wherein the organic
amine is selected from the group consisting of ethylamine, methylamine,

tricthylamine, trimethylamine, and combinatjons thereof.




conposition in proximty to the interface; and planari zi ngedJug 26oeoup VH
net al - contai ning surface; wherein the planarization conposition conprises a
conpl exi ng agent selected fromthe group consisting of a cyclic diene,

et hyl am ne, nethylarnine, triethylamne, trimethylamne, acetic acid,
ascorbic acid, propenoic acid, succinic acid, salts of acetic, ascorbic,
propenoi ¢, or succi ning sgeingsaspegidhers prpededorplananaatiopimethodd f ur t her
wherein the {ng-is cayri | o Ln.a sixth aspect of the

i nvention, t E(gr | glgp?rg‘\%lﬁ{& gé%gm%?g%dg{rz)lr g‘%tg tlr%ténglpsrlgést%'toe Ssceom)r%?i si ng:

posi tioni ng ainGudiugat\ltdst sretrediorcani athiuAgeddtidiac aufate; providigirate to
interface with _a polishing surface, wherein the Goup VIH netal is

sel ected f ronl?(flﬁ@néF S PENEHIBE P RFDAZAFPIREARRRPSIUPE AATRETIASR heni um  osni um
pal I adi um  pl g Euathe AMAsCRERESH dQRiInL B BRninSWPRLY A& Pl @nari zati on
conposition in proximty to the interface; plamarization the Goup VIII

met al - cont ai prilisking surfage; @and phsardding thi et lpisaoeriegian pfplattremposi ti on conpri ses

about 0. 1 -0 t.0 about 10 wt-%or a conpl exi.ng agent selected fromthe
group consis 0|mr€lg1:1mIl SUEVEr % eﬁf%ﬁgpﬁgﬁizgﬁ%n%nyogﬂgmgﬁnpéﬁas %onbi nat i ons
thereof; f urtdviplexippeit Selédiel ok HRGrdup coMisting of Deylclit BiehEl@nSt ep; wherein
t he planarization conposition Rirther conprises an oxidizing agent; and
“wherein the of&W ¥mingfng gombinatins thegqef prdwhareia thpr SEANICHRBE & i ng of

Thereof 6 28 3hry  3ghaRe pobd LT ATI oL Nod iR AN pRRN | One

pl anari zat i ortrimethybaching agpt ¢oshiggtiops theiedf. ng a seni conduct or substrate or
substrate assenbly i.ncl udj at | east one region of.  a. platinum containing
surface; providing a I“6’6F‘igg{%g“ﬁbecgBftﬁ%’é(?nt’p?ﬂlo@gr&ilmogdﬁ‘f gnari zation

conposi tion %ilarﬁﬂzdti&h%eﬁﬁﬁ%om?ﬁ&iﬁ%%ﬁ&lﬁg @berhiS@RiucBPRubk@AE 81 Of

pl ati num contai ning surface and the polTshing surface; and planarizing the
at | east one sub#iatgrpsembly meludingat lsavions regiog of a platioem-canteingign t he

pl anari zatio PSS L L o ] c | exj.ng.agent selected fromthe
group consis ﬁuﬁﬁg’ b?l%gldén%%l Rogl%%%tgf?acg ﬁ)rov%ﬂgg ap A iAAHSH composﬁon
at an interface between the at least one region of platinum-containing surface

and the polishing surface; and planarization the at least one region of

* platinum-containing surface; wherein the planarization composition
comprises about 0.1 wt-% to about 10 wt-% of a complexing agnet selected
from the group consisting of a cyclic diene, an organic amine, and
combinations thereof; wherein the planarization composition further
comprises an oxidizing agent; and wherein the organic amine is selected from
the group consisting of ethylamine, methylamine, triethylamine,
trimethylamine, and combinations thereof.

In a ninth aspect, there is provided a planarization method
comprising: providing a semiconductor substrate or substrate assembly
including at least one‘region of a platinum-containing surface; providing a
polishing surface; providing a planarization composition at an interface
between the at least one region of platinum-containing surface and the polishing
surface; and planarizing the at least one region of platinum-containing surface;
wherein the planarization composition includes an organic amine and an

organic cheating acid or salt thereof, and wherein the organic amine is

6a




organi ¢ arni ne, and conbi nati ons thereof and wherein the ozsgmyi200&m ne is
sel ected fromthe group consisting of ethylam ne, nethylam ne,
triethylam ne, trinethylamne, and conbinations thereof. In an eighth
aspect of the invention, there is provided a planarization method
conprising: providing a sem conductor substrate or substrate assenbly

i ncl udi ng at feested figpsthe group ponsistag ofjcthylaming. esivlaming giethylaminte; provi di ng
a polishing s - i i : ﬁﬁgg'zation conposition at an interface
bet ween t he a#ﬁéegst o%gﬂégg@%ﬁﬂggip aJ;nun}containing surface and the

pol i shing surface; anbhatkrthaspeetatheens grivddaita plamstatonerettedi on of

pl ati num cont ai ni ng surf.ace; wherejn th | anari.zation. conposi tion
conpri ses abotft"H® _gvﬁr_g“}%g asrBiarm ﬁto{/\i“f’s %?aséem]é‘_a’inﬁﬁﬂgﬁﬁet sel ect ed
from the grougneGedion sitd fatirRin- doldfing Surfed Povidil PHSIRRILE s@fiede, and

conbi nations thereof, wherein the planarization conposition further
conpri ses an PRYidingiamipnaization canngsiijpe plannteifice beyaen e ailpaskories sel ect ed

f th : LSt . ' : | ami-ne. i et hyl am ne,
L1 i ot iyl am ne Do RS aafhinfe Ml ull e FBt SRSl = Nore |

~ provided a plpimarizing thean leastichortgioa ofplatiini gontgiiny siatfadg wheeiinthe onduct or
substrate or substrate assepnbly including at |east one region of a
platinun}conté@ﬁpﬁﬁmgﬁFPHFgFmproviding a polishing surface; providing a
pl anari zation conposition at an interface between the at |east one region
of platinumcontaining surface and the polishing surface; and planari zing
the at | east one region of platinumcontaining surface; wherein the

pl anari zation conposition includes an organic am ne and an organic
cheating acid or salt thereof; and wherein the organic anmine is 6a 28 July
2006 selected fromthe group consisting of -ethylam ne, nediylam ne,
triediylamne, trinmethylam ne, and conbinations thereof In a tenth aspect,
there is provided a planarization nmethod conprising: providing a

sem conductor substrate assenbly including at |east




one region of a platinum containing surface; providing a gjuydtosng
surface; providing a planarization conposition at an interface between the
at | east one region of platinum containing surface and the polishing
surface; and planarizing the at |east one region of platinumcontaining
surface; wherein 'thsg?év pl anar_i];at idon conposi tion g?mh ¢ h28 \iﬂl y 2006
conpri ses abreminseyrdrasive payclanahda complskimg iagant;zag: eawhkbrdinnt her erein a
majority of trkﬁg.oﬁjguorf%{ei g&/r lotg,ofa Qassi ve g rti 8 aLe Ce02C eabrasi ve particles
wherein the conmpl exi ng fagent °t% T e q* 2 ARSIV RS nsi st | ng of an
organi ¢ ani newhdeiayi dofiplbixig @gent RdeleaBdiraa theisup oasigME of and Wherein the
organic arnine is selected fromthe group consisting of ethylam ne,

et hyl ar ne, Eﬁ%ﬁﬁwarﬁ%l}c@mﬁwymhﬁms#&rﬂgff;@athﬁmgbmioﬁrgre_repL In an
el even aspe . Qﬁfng-lgla ¥, LR ELho ( i sing:

provi ding a se%‘nanéon uc%sosr ess(gst rat eﬁ%@c‘ggﬁgsdtnég’t e gssenbl y includi Ing ﬁt

| east one r egincthylefing, tpkthylaming ttiorthylaniimg aslsoldbiationsrthareafi ng a  pol i shing
surface; providing a I?nl an rirﬁﬁtion Echgnposi t] o&n a% an i.nterLa e between the
at | east one region of PLVPHEAPESngES ARG Vidsd # Rleparization met %‘gl i shi ng

surface; and @nihidnkZproGdinga sehicbRRsior A&l Ahsu@fe adeplblynum cont ai ni ng
surface; wherein the planarization conposition conprises a conpl exing

agent- sel ect dfcludipgpyledseongrenion o erddtisminrrgnigining sgsfede] providisge, et hyl ani ne,
met hyl am ne, Lne: .. tfingethylam cetic .aci ascorbic acid,
pr openoi c acipgﬁlgﬁlg%%a%%%@&aﬁs%ﬁpgmg?C(glg%(fslﬁlé),gagasflc%% |d€‘, pr openoi c, or
succi ni ¢ aci defwandhe a bidrionategion sf plagiuetontaiifg futfabd@td tidwolishing t he met hod
is carried out in one step. In twel fth aspect, there.is provided a

pl anari zat i or’*Hath#R Pl % G ableash PR TrelPh ol Rlatuwm-cophging $Faubst rat e or

SUbst T at ¢ a5 SORERN s ebABecRipol P Lonyied AF}cly bl um cont ai ni ng

sua-face; providing a polishing sut-face; providin ~plranari zation
conposi tion dionatheigrmupchusisting bt syekndities ethylaingwstictbyleminegi on of

: platinum Contu%tﬂjldglgin%%}cn%&%laﬁﬂrge, :tic%ﬁc c? Iagcb)lrbqgacid, propenoic acid,

succinic acid, salts of acetic, ascorbic, propenoic, or succinic acids, and

combinations thereof; and further wherein the method is carried out in one step.

In a twelfth aspect, there is provided a planarization method
comprising: providing a semiconductor substrate or substrate assembly
including at least one region of a platinum-containing surface; providing a
polishing surface; providing a planarization composition at an interface
between the at [east one region of platinum-containing surface and the polishing
surface; and planarizing the at least one region of platinum-containing surface;
wherein the planarization composition comprises about 0.1 wt-% to about 10
wi-% of a complexing agent selected from the group consisting of a cyclic
diene, an organic amine, and combinations thereof; further wherein the method
is carried out in one step; wherein the planarization composition further
comprises an oxidizing agent; and wherein the organic amine is selected from
the group consisting of ethylamine, methylamine, triethylamine,
trimethylamine, and combinations thereof,

In a thirteenth aspect, there is provided a planarization method for

use in forming a capacitor or barrier layer the method




surface; and plarrarizing the at |east one region of platizmugyeond ai ni ng
surface; wherein the planarization conposition conprises about 0. 1 w-%
to about 10 w-% of a conpl exi ng agent selected fromthe group consisting
of a cyclic diene, an organic am ne, and conbinations thereof; ftu-ther
wherein the nethod. is carried out,in %Ee step;, wherein the planarization

conposi tion fEYHHENE B ggéﬁmﬁ?fld&}%%ﬁ P %{g‘j'é‘?ﬁrf‘teéﬁammé‘ﬁ At he organi ¢
am ne i s sel epit@fhell BRREL1E NefoRAHA (RRBSH il iakTogf VAL H¥thiahifingTet hyl am ne,

ni ethylam ne, trinethylamne, and conbinations thereof In a thirteenth
aspect, ther elay® formediove dhepaieraerbdipleettic sernehéveid tedkroup¥BI ingtaf or ni ng a
capaci tor or i r . .8 Jul . conprising: providing
a sem conduct%?élédﬁ‘%i; Arngthg' g(r)otruB gﬂ ss%lgg?%rﬁgéglgh%fiﬁg‘\% erqlgu(f\%g?%h er ned

di el-ectric | aydladifuar plethubd) eid@mbandoss thireafppoditbning h &tst patibofi ng | ayer
formed over the patterned dielectric |layer, wherein the Goup VIII netal

is selected fF ﬁﬁf‘%@"r F%%bc%’&%w F}ﬁ&TB‘FPYHB‘E}P%h‘EOHTaFWEﬁIE}‘ﬁn rut heni um

osm um  pal | ae{iuml aPladkiAHo corpsiGHRIRAELRPS thd&hBR] berwdATid | ONI NG 2
first portion of a  polishing surface for contact wth the Goup VIII

met al - cont ai rpalighihgsuetace andithe/Grdiom i TH nstaboentiiniag layer; awimbosiizingn in proximty

to the contac et th ol i shin urface and. the Goup.VllI

met al - cont ai nt}hﬁg ?u\éﬁgﬂ;meéaﬁ' O%fugﬂlgtl?yfﬁr‘iv TG atge@ﬁ'&%at\ﬂnlcf)mﬁ%@én- cont ai ni ng

| ayer; wher ei donipfigcsl camplekihi birddNscld@fed @int he Brouf 66HRTsIISES adyEIRP! exi ng agent
selected fromthe group consisting of a cyclic_ diene, an organic am ne,
and conbi nat i YFS> FHERBHT AR %@f&w@%ﬂh@'ﬁ@féﬁﬁﬁhﬂﬁm R#lige| ect ed from
t he group congj:st i i Mo i1 NEe: i am ne,

trimet hyl am %@ﬁ%ﬁg&ﬁ%ﬁ@#g@pgﬁer eo X#%ﬁ%&?gﬁrn{@jg% Jfaispect of the

pr esent -i nverttictbplaminecrimeihslaprimey ardedmbinafibmnierécfat i on net hod for use in

fonning a capacitor or bharrier |ayer, the nethod onprising: providing a
seni conduct or substrg(f'él% egq]%gstpp oL the PLSSEHS ERYeRiiE; thereds Pp B%e‘} ned
dielectric | g)ffarifHoARHoN erReindoehify £ RDHR0YH bl BlyaC MR haigang | ayer

formed over the patterned dielectric Tayer, wherein the Goup VIII netal
comprising: providing a semiconductor substrate or substrate assembly having a

- patterned dielectric layer formed thereon and a Group VIII metal-containing
layer formed over the patterned dielectric layer, wherein the Group VIII metal
is selected from the group consisting of rhodium, iridium, ruthenium, osmium,
palladium, platinum, and combinations thereof; positioning a first portion of a
polishing surface for contact with the Group VIII metal-containing layer;
providing a planarization composition in proxXimity to the contact between the
polishing surface and the Group VIII metal-containing layer; and planarizing
the Group VIII metal-

Ta




Is selected fromthe group consisting of rhodium iridiumz2gJiypens um
osmum palladium platinum and conbinations thereof; positioning a first
portion of a polishing surface for contact with the Goup VIII

nmet al - cont ai ni ng | ayer; pr ovi di ng a planarization conposition in proximty
to the contact betwe n the I shing surface and the G oup VIH

net al - cont ai nFRRINES @yer; ‘é{h?ielﬂlﬂ%fr%?qa%%‘@nc?lﬁ@sﬁ%ﬁ‘ﬁnmsﬁ &lﬂ 7a 28 July
2006 contain ; l,tion conprises
about 0. 1 Mw&%%%gﬁga?w@g{%%%‘%%xmﬁ a{tkﬂg{tér?g%angeng | ected fromthe
group consi stimsgtingfofa CE@l@Idmlenhn@wmmlmgdmommemmtiwmibfconbl nati ons

thereof; wherein. the planarizatio osition fin-ther comorises an

oxi di zi ng agenﬁeremélﬁe§1§ﬁﬁ%loﬂCWH%‘“&PB%}‘?B@ mmrses Al oXiAng 428 | om t he gr oup
consi sting of an(ﬁbﬁbyélﬁﬂibﬂ%amﬁﬁhﬂ)éj@ﬁﬁlé&&dﬂoﬁiﬁé?ﬁbﬁﬁ@&f@nsﬂﬁgémt hyl am ne, and
conbi nati ons tElhereof In a fifteenth aspect o e present invention, there
is provided a® Yrmingymethy Wer%?thﬂémﬂ’éarm%@y]iawﬂﬁ?ﬁﬁ‘iqqglbalab%am tor or
barrier |ayerygofhe Method conprising: providing a sem conductor substrate
or substrate assenbly having a patterned dielectric |ayer forned thereon
and a Goup VIH net al hadifteanthiaspget df dhyearrestarimedicny theretifpropided £r ned
dielectric |la er, v¥here| n.the Goup Vi1l metal i serﬁel ect ed romthe group

consi sting of Pk {pmmatod don s £ P GRS A1 basier loysr ithednethed pl at i num

and conbi nat m@ﬁgrﬁ@&dm%mﬁmmwgr subdthaleXdr siiirhte Q&ex%ly%avﬁgh' shi ng
surface for contact with the Goup VIII netal-containinglayer; providing

a planari zat |meme@)ﬁprgtn@ layer formadrthsbor ang aGrouphéllustelntabdtaeen t he
lishi t, d
P anari oing e St ot Bie olbBrdbitbodiPleOty SRALRINY Gifhup ifFel"

pl anari zat orﬁseﬂeqmmammagrompmsumgoaﬂo&mgaﬁdmmmm@smn@r ganic
chel ating acid or, salt thereof; and wherein the orgﬁnl c amne is selected

fromthe gr OLR?HE‘Z'}H’Q1 Rigtinyg. and combinatipns thereofposiigniag A Hest PertipRefay | ani ne,
rimet hyl am neiseig ARt naiAR0Sith DRIGRAL, Vil Aokl bt lefiPeCct OF the

present invention, there 1s provid
provzdmg a planarization composition in proximity to the contact between the

polishing surface and the Group VII metal-containing layer; and planarizing

- the Group VIII metal-containing layer; wherein the planarization composition
comprises an organic amine and an organic chelating acid or salt thereof; and
wherein the organic amine is selected from the group consisting of ethylamine,
methylamine, triethylamine, trimethylamine, and combinations thereof,

In a sixteenth aspect of the present invention, there is provided a
planarization method for use in forming a capacitor or barrier layer, the method
comprising: providing a semiéonductor substrate or substrate assembly having a
patterned dielectric layer formed thereon and a Group VIII metal-containing

* layer formed over the patterned dielectric layer, wherein the Grouﬁ VIII metal
is selected from the gioup consisting of rthodium, iridium, ruthenium, osmium,
palladium, platinum, and combinations thereof; positioning a first portion of a
polishing surface for contact with the Group VIII metal-containing layer;
providing a planarization composition in proximity to the contact between the
polishing surface and the Group VIII metal-containing layer; and planarizing
the Group VIII metal-containing layer; wherein the planarization composition

- includes abrasive particles and a complexing agent;

8




pl anari zatioh met hod for use in form ng a capacitor or barasiJely2bgg/er, the
met hod conprising: providing a sem conductor -substrate or substrate
assenbly having a patterned dielectric |ayer forned thereon and a G oup
VIIl metal-containing |ayer forned over the patterned dielectric |ayer,
wherein the Goup VIH nmetal .is selected fromthe group consisting of
rhodium iri df“lﬁ’rﬁ?“@eﬁﬂ]?%‘i‘?wm%%oﬁw plugality of brasive Bg"&f"lr“‘slroﬁfﬁpeghd co?mi nati ons
thereof -, posigipi 'fbfwihéx%ﬁltﬂé)&;rﬂ%@&i fagéht iPRILRARIG dLEb@re for contact
with the G oup r\/_I | Ipagrrlgt gl -cont ai ni ng Ir%yagr; 1 pr ot\%?gieng aérp anari zation
conmposi ti on i epngsting afian prganic smerecorychedielre andsmmbirtagonsphdrédfiindg sur f ace and
the Goup VI1], nmetal -containing l.ayer:. apd planarizin the .Group VIII
et al - cont ai ni' RGO RFeFEaniGAmES S?Iﬁ%e‘{)qc’%gl?iggo i°8?f15§8%g%¢§]?ﬁ?rﬁlﬂe’ i ncl udes
abrasi ve part ineth@amardristhgRmeetinitethyRatnd, andeoatbinktibis (RQGEF and furt her
wherein a majority of the?pl urality of abrasive particles are CeO2 abrasive
parti c![ es V\/n](car ein the[“gf‘(ﬁﬁjfﬂn&,@FthQSP&@féﬁ@ei%essﬁlw%afhe%pgﬁgf%? ou'E)h f
consi sting o ; . - : S er eof ;
and wherein ?lﬁgégé%g%%gﬁﬁ%e.@og%féé??gélﬁggm?ﬁe lfé;r%duﬁ3 cotirllés?ipst! ng of
et hyl a][n ne, mﬁmymgmrmdmgas@mbgﬁdactﬁmbsttata oftﬁnﬁmyrhtamt;spmblyanaﬁingmnbl nat i o_nz 4
& pl anari zat PORTRLERBEF GF PGB HIFBRPNG CAoBabaLPBr B | or | Byer .
t he met hod PIQfGPITdrﬁieﬂGverlﬁﬁeq&éﬁéih&&ﬁéle&ﬁma?é}mh&éiﬁﬁhe%@% VAl Ref@l Substrate
assenbly having a patterned dielectric layer fornmed thereon and a G oup
VI 1 netal - contdectadftpm thegequp consiRtios ofrbedivthdrigiam, axthratimdoshizoy ri ¢ | ayer,
wherein the [ 1,l.. et IS ted fromthe group.consisting of
Fhodi um 1r1 c it sl Bha oo RS e AR BhhE R BT REHOT IR conti nat i ons
t her eof ; posigalisting@riacd fof Sintqeowith he GbupavIIRatthisddntghisilafedce for cont act

with the Goup VIII netal-containing |ayer;. grovi ding a pl anarization
conposi tion iMOPHB& A RlapyFization GoEPeHHILBPTHERRE W The ¢patac «hithey surface and
the G oup VI Lt amodaidd GQu otafl tzﬁlln'ﬁ? L Z L N0 arkaf oup VIl

met al - cont ai r#onlg I%%r; mélﬁgedl}%u% ﬁ’g?fﬁetgng% zat %Rééo%oasl{a??g%} conprises a
conpl exi ng agbatirep MBneatalfcoanrmingdaygr, ehpreocths platdrizetionfcompasitdn ¢

comprises a complexing agent selected from the group consisting of a cyclic

diene, ethylamine, methylamine, triethylamine, trimethylamine, acetic acid,
ascorbic acid, propenic acid, succinic acid, salts of acetic, ascorbic, propenic, or
succinic acids, and combinations thereof; and further wherein the method is
carried out in one step.

In an eighteenth aspect of the present invention, there is provided a
planarization method for use in forming a capacitor or barrier layer, the
method comprising: providing a semiconductor substrate or substrate
assembly having a patterned dielectric layer formed thereon and a Group VIII
metal-containing layer formed over the patterned dielectric layer; wherein the
Group VIII metal is éelected from the group consisting of thodium, iridium,
ruthenium, osmium, palladium, platinum, and combinations thereof;

- positioning a first portion of a polishing surface for contact with the Group
VIII metal-containing layer; providing a planarization composition in
proximity to the contact between the polishing surface and the Group VIII

metal-containing layer; and planarizing the Group VIII metal-containing
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di ene, ethyl am ne, nethylam ne, triethylamne, trinethyl amngigly28c®ti c acid,
ascorbic acid, propenic acid, succinic acid, salts of acetic, ascorbic,
propeni c, or succinic acids, and conbi nations thereof; and further wherein
the nethod is carried out in one step. In an eighteenth aspect of the
present invention, there i.s provided a..planarization nmethod for use in
form ng a capddyt Bhergp theplpnagzationcamposi COH@PFR?&LEW WEP%@: provi ding a
seni conduct or 5uPRS WatCor@lcompleing a%&t sASIENRY tavbptodsiRflben ned
dielectric layer fornmed thereon and a Goup VIII ~ nétal -containing |ayer
fornmed over té¥slipdiens apergadic eménst andecomdyrationsthereef firthpewhemioths VI [ et al
Is selected f . L.SL.1 of .rhodi um. 1ridi un r ut heni um
osm um palla ?%Hr)r(? ﬁ%ﬁ%{e?héﬁtn@ %g‘?l%}glgcﬁ%{eh%wgﬁaga?ﬁel?ne%%@pomﬁl i tioni ng a first
portion of a fasthérsbinpgssunbrideideoizettofidachersih the drfmicGnabgis VI | |
met al - cont ai ni |.ayer; providing a planarjzation conposition in proximty
to the cont ac%epeg@fi%@ghth’e ﬂ@%&?l}%‘?ﬁ% thylpmwe. mefbylpmine drigthylapige,
net al - cont ai NiRGyB¥SGhe, A EorMifdiRhd dkfgrthe Goup VI netal -containing 8a
28 July 2006 layér; wherein the planarization conmposition conprises about
0. 1 wt-%to about 10nwtnifdgeshthaspeshpltbxpresenbgeettiopctherctisptovidatha t he group
consisting of ,a .cyclic diene, .an organi.c am ne, d conbi nations thereof;
further wher eﬁl?‘inapﬁ%tlonr%etﬂﬁogsfofngnﬁlﬁg'rﬁoggo%lﬂ_gai OLB’n\éﬁg?lgtﬁPCW n the
pl anari zat i onsuefadesTsi substiate th irtértaae ith QpRlisIEASsuaRcd) wheic# RgGaapnt ; and
wherein the organic amne is selected fromthe group consisting of
" et hyl ami ne, hipptakis seected fremp Higl eapupras rhodivfgdingg, gyepimand conbi nat i ons
thereof In a pjfAsh X8 o) : ' ' there is provided
a planari zatc%gon rfé% E(&)&(]m@,g;ﬂnp“ sr Iﬁ%& %‘6"2‘5@@%&"‘5%%@8@ AR
net al - cont ai milagrizaionfcampositfondan proxfhityatoehd midrfates planazing thh Gaoypol i shi ng

surface, wherein the G ou VI tal .is selected fromthe group of
fhodi um i ridfdn et?ﬁ‘fw&ﬁ‘fr%afﬁﬁq{a? mg‘ﬁlplla&ﬂ‘lf‘%ﬁ’i‘f“_lﬁ?%msm?ﬁy and conbi nations
t hereof , supRlY%iphges coﬁipﬁéiﬁ{é'vaééﬁt sQBct&PROA T 3r8ip b1 FERXABR ¥n L O T he

ou

interface; planarizing the G _ } o
organic amine, and combinattons thereof;, wherein the planarization

. composition further comprises an oxidizing agent in an amount of no more
than about 10 wt-%; and wherein the organic amine is selected from the group
consisting of ethylamine, methylamine, triethylamine, trimethylamine, and
combinations thereof.

In a twentieth aspect of the present invention, there is provided a
planarization method comprising: positioning a Group VIII metal-containing

- surface of a substrate to interface with a polishing surface, wherein the Group
VIII metal is selected from the group consisting of rhodium, iridium,
ruthenium, osmium, palladium, platinum, and combinations thereof;

- supplying a planarization composition in proximity to the interfaée;
planarizing the Group VIII metal-containing surface; wherein the
planarization composition comprises a complexing agent selected from the
group consisting of a cyclic diene, an organic amine, and combinations
thereof; wherein the planarization composition further comprises an oxidizing
agent in an amount of no more than about 10 wt-%; and wherein the organic
amine is selected from the group consisting of ethylamine, methylamine,

- triethylamine, trimethylamine, and combinations thereof.

- 8b




VIH netal -contai ning surface; wherein the planarization c@spagizbpen

conpri ses a conpl exi ng agent selected fromthe group of a cyclic diene, an
organi ¢ am ne, and conbi nations thereof-, wherein the planarization
conposition further conprises an oxidizing agent in an anount of no nore
than about 10 wt-% and wherein the organic amne is selected fromthe
group consisting of ethylam ne, nethylarnine, triethylam ne,
trinethylamne, and mrmbmtﬂra@@eu@ftﬁ@ﬁméeﬂt AvinteRlh&t b ASRESt of the
present invention, there is provid a planarization method conprising:
posi tioning- aaEhmmgﬂmmHW¢MQGMEE©mgamnwdgga§anamhwm¢mdmeabstrate to

I nterface vmth %éaQOHS VILI metal is

sel ected fromith gz[l,s(s)% l%g’ﬁguﬁg’lgl ﬁgﬁa%f"n?ﬁeéb"“l? ap}fﬁl‘&‘fl ta'tnmghenl um osmurn,

pal I adi um pl aikfad) Broviiieh £HUlChing bireRS; prédiiBgh plansdiiafby tdgpaditiphanar i zat i on
conposition in proximty to the interface; fpanarl zing the G oup VH

met al - cont ai rﬁ%@@ﬂf@éé@wemﬁ‘é‘i ﬁaqﬂ@regpaﬁgplptzw etayAR SEfaCt on conpri ses
a conpl exi ng &ﬁ%po‘i@kﬁ%%ﬁﬁcé aﬁ%’hfaﬂ zhug He lgé%ﬂéﬂe%%&gﬂgﬁl ui.Clic diene,

an organi c am ne I nat | erel anar| zation
~conposition fcmtakmmgﬁmﬁawménesuﬂhepbnnmzaﬁmgcoxmanbncmnmesaa{munt of no nore

t han about 10 wt-% and e e organi c, e 1S selected fromthe
group consi st H&’ledcfng@tgw\l\gi tﬁ(iegorﬁgl?WP'%fﬁ(’r‘i‘tEIStlngc i fﬂﬂ‘g gt _
trimet hyl am n@garid$niaHRH Bahbidffonk ARFRE wikkitthe %xnz%ﬁ&@ In a twenty-first

aspect of the present invention, there is provided a planarization method
conpri si ng: Wﬁtl%ﬁmgmamwwxmmpen aipours gbue maree assenbl y

ol uding 2t | &Aaky PR EACAEN RLGiR obl ALLAYREONALOL Bom W G5 P OVL dE 1

a polishing su ace; providing a I on"conposition an interface

bet ween t he aionmaﬁgtofenhglarxﬁm mathgfanmheah‘id&w]mmﬁﬂttﬁm&thﬁgmﬁiﬂ imice and the
polishing surfa cc; pI anarizing the at |east one region of platinum

cont ai ni ng sUerREE ho%ﬁ €9 t he planarization conposition conprises a

conpl exi ng agent  sel qfLGH el ARG sHER UPHePRSERLih Gioh, hegE! | C diene, an

provided a planarization method comprising: providing a semiconductor

- substrate or substrate assembly including at least one region of a platinum-
containing surface; providing a polishing surface; providing a
-planarization composition at an interface between the at least one region of
platinum-containing surface and the polishing surface; and planarizing the
- at least one region of platinum-containing surface; wherein the
planarization composition comprises a complexing agent selected from the
group consisting of a cyclic diene, an or_ganic. amine, and combinations
thereof; wherein the planarization composition further comprises an
-oxidizing agent in an amount of no more than about 10 wt-%; and wherein
the organic amine is selected from the group consisting of ethylamine,
methylamine, triethylamine, trimethylamine, and combinations thereof.
In a twenty-third aspect of the present invention, there is provided
a planarization method for use in forming a capacitor or barrier layer, the
‘method comprising: providing a semiconductor substrate or substrate
assembly having a patterned dielectrc layer formed thereon and a Group VIII
metal-containing layer formed over the patterned dielectric layer, wherein the

- Group VIII metal is selected from the group consisting rhodium, iridium,

8c




organi c am ne, and conbi nations thereof; wherein the pl anas ggtzoen
conposition further conprises an oxidizing agent in an anount of no nore

t han about 10 wt-% and wherein the organic anmne is selected fromthe
group consisting of ethylam ne, nethylarnine, triethylanm ne,
trinmethylamne,, and conbinations fhereof In a twenty-second aspect of the
present i nven’t'“iﬂ??ﬁl,ume AEE, Eg}aﬂ’r"%ﬂ’ g ﬂS‘Fléﬂ‘&E“ini%ﬁnisgi/?r‘?ng hod conpri si ng:
providing a sgdkiteaMgudirporttdReh hatidiry suThtR bl BhacasemRIGtodgicl udi ng at

| east one reglon of "a platinum containing surface; providing a polishing
surface; provVHlmgtahcongiring Fayem pioidingsrplersiizition campesitioniner f ace bet ween t he

at | east one | Lnum cqnt aj.ni. n rfa dt pol i shi ng
surface; and I;g)rﬁgirr{la itglthﬁgc%t%éetbeg}vtee?glae&’ h?r)hrji‘@gsl"lg% eoawﬁglfea%ogP Rﬁﬂm cont ai ni ng

surface; whermetal-tdaeinifd Rpar arkgilamriziag HeWSolp VIII fRAPEMESsing CoONpl exi ng
agent selected fromthe ?roup consisting of a cyclic diene, an organic
amine, and coRBITnERSTEALhe RiaeFeion coRRReSEiaR COPBIIFas 3 ¢aMPLAINEdE°XY onposi ti on
finther conpricaedddm B ks LOBisRACHE s {y21i@MicATON Blzaftl afifnd /RS than about 10
wt - % and wherein t he o?lga%i ¢ am %e a}s)@sle{i]lgct’e%&%‘gr om t e’ group consisting
of et hyl ami negombmetibnd thereole whereinghdylhzanizaten compositidn/foetheri ne, and

conbi nations thereof. In.a twenty-third aspect of the sent invention,
there is provig&§ss 5 E%P‘i‘ﬁﬁnﬁ@f’ﬁ‘&ﬁg%?m{?s%a‘}%"Pﬁ‘fﬁ?‘%@ a capacitor
or barrier | ag@rwheteittthe BRlahi0 AR TP bdlEdtddirond f1R \bkSHipREndstH@ i conduct or
substrate or substrate assenbly having a patterned dielectrc |ayer forned
thereon and teiavipewahylamise dricthyamiienitmsthylamine. pad perabipsfions t he pat t er ned
dielectric | aygL,y Wherein the Goup VIII netal is selected fromthe group
consisting rhodiurn, iridium 8c 28 July 2006 ruthenium osm um

pal | adi um pl ati num Ilandweasydfoumhtasprsofithepresht inpasioh) thederlg a first portion
of a polishing surface for. contact wth the Goup _VIII netal-containing

| ayer. provi d&ﬁ\_@hj@ﬁﬂq%ﬁt’é’gﬁ%@d{fﬁ%é’? ftq“Bngar?apap?FtB&‘PrrhWrt o the contact
bet ween the peyerShi MEthSYESRGRIANProlidthed QEtoMilctor substrate or

- substrate assembly having a patterned dielectric layer formed thereon and a

platinum-containing layer formed over the patterned dielectric layer;

* - positioning a first portion of a polishing surface for contact with the platinum-
containing layer; providing a planarization composition in proximity to the
contact between the polishing surface and the platinum-containing layer; and
planarizing the platimumn-containing layer; wherein the planarization
composition comprises a complexing agent selected from the group consisting
of a cyclic diene, an organic amine, and combinations thereof; wherein the
planarization composition further comprises an oxidizing agent in an amount
of no more than about 10 wt-%; and wherein the organic amhe is selected

. from the group consisting of ethylamine, methylamine, triethylarﬁine,
trimethylamine, and combinations thereof.

As used herein, "semiconductor substrate or substrate assembly"”
refers to a semiconductor substrate such as a base semiconductor layer or a
semiconductor substrate having one or more layers, structures, or regions
formed thereon. A base semiconductor layer is typically the lowest layer of

silicon material on a wafer or a silicon layer deposited on another material, such

&d




metal -contai ning |ayer; and planarizing the Goup VIII netzdsupa@obai ni ng

| ayer; wherein the planarization conposition conprises a conpl exing agent
selected fromthe group consisting of a cyclic diene, an organic am ne, and
conmbi nations thereof-, wherein the planarization conposition further

conpri ses anP8¥?¥t%i ng agent in an anount of no nore thaRCHBYGHE4Y wt - %
and wherein the organic amne is selected fromthe group consisting of

et hyl am ne, ne : : e 1 y i i nations
thereof. In a %%k@ﬁ#%ﬁéﬁkégﬂ%hg%ﬁf hse&%ﬁégﬁéﬁﬁg%ﬁ?’?@gﬁ%ﬁ ere is
provi ded a pl apecessateppmayrbaviadeenf peviush vsed tbdomi orglefincciagians, t or or barri er

I , th 10d.. I S10Q: i di i, .ub
bt fat 6 asselatyonnurint oubd kahAS, Bn SEHAS FAGh PrnSiR B Cr oon and a

pl ati num cont aionbargerk fyrerpacnormed over the patterned dielectric |ayer;

posi tioni ng a first portion of a polishing surface for contact with the

pl ati num Tontaining |ayer; providing a planatization conposition in
proximty to the contact betvmemDefigp@al ofshd Figureur f ace and t he

pl ati man-contai ning | ayer; and | anari zi ng.t he pl atinumcontaining |ayer;
wherein the planari zat ifgﬁ“re 1% i‘rﬁﬁmﬁﬁﬁgﬁ‘?n@%‘gﬁr%%ﬁf@% P %gent

sel ect ed from bhewsfePbiTore AR® hitdr b Plhnariatich Fr¥Eckd Kas Bb&Rrfo@ibdGd gani ¢ am ne,
and conbi nations thereof; wherein the planarization conmposition firrther

conprises an oRFGIUPRGGVIHYBAPreSRt Be®BUNt  of no nore than about 10 wt-%
and whereyg the organi oraifbdEA hijt FPAECh&GectdnaiMihdGS A BndARnSt | Ng of

et hyl arnine, nmethylam ne, triethylamne, trinmethylamne, and conbinations
t her eof As use@f hwafes before gudhafics petlaerrizationyecesshas bean pedfrmedan e assenbl y"

refers to a Se%cﬁﬂggéé%iﬁ{]thé Rshf Al&rSHCh as a base sem conductor |ayer or a
a

sem conductor substrate ving one or nore |ayers, structures, or regions
formed thereon. A base sem conductor layer is typically the | owest |ayer of

11 Loon material on & el e Qhpo b k@Y EhodfRGRL t od on anot her

15 The present invention provides methods of planarization of a
surface that includes platinum ane/or one or more of the other Group VIII
metals. The Group VI metals are also referred to as the Group VIIIB elements
or transition metals of Groups 8, 9, and 10 of the Periodic Table. The second
and third row Group VIIIB metals include Rh, Ru, Ir, Pd, Pt, and Os.

20 Preferably, surfaces that include Rh, Ru, Ir, Pd, and/or Pt can be planarized
according to methods of the present invention. Such a surface is referred to
herein as a Group VIII metal-containing surface (this refers to those containing
second and/or third row transition metais).

Preferably, a "Group VIH metal-containing surface” refers to an

25 exposed region having a Group VIIl metal (particularly, platinum) present in an
amount of at least about 10 atomic percent, more preferably at least about 20
atomic percent, and most preferably at least about 50 atomic percent, of the
composition of the region, which may be provided as a layer, film, coating, etc.,
to be planarized (e.g., via chemical-mechanical or mechanical planarization or

| 30 polishing) in accordance with the present invention.
| The planarization of such surfaces, particularly a surface that
includes platinum, typically involves mechanical methods with relatively hard

particles such as alumina (AL,O,) and/or silica (SiQ,) particles, which by

9




WD 03/ 056620 PCT/ US02/ 40413 as silicon on sapphire. \Wen rzfriemoe i s made
to a substrate assenbly, various process steps may have been previously
used to formor define regions, junctions, various structures or features,
and openi ng‘; $uch as capacitor plates or barriers for cagacitors. 5 Brief
Descripti ot DIYPHEY Fi gures Figures 1A and | B are cross-BetPigdts
illustrations of one portion of a wafer before and after a planarization

process has begpmpaldsQhiedsd é&ver@%%ﬂ@ﬁ@ﬁ WhdoRaltritEs, REERIs, afhepnt i on. 10

Fi gures 2A and 2B are cross-sectiona strations of one portion of a
waf er bef or e athdn therclsan enpivald thezpatéraah. Yeeof @planhpzatipeeompeitibothaed i n
accordance wt i ' NN ferred

Enbodi nent s 15%@&6%@@%? Inlgr?gée/n?ltg lfﬂt’)eg%p?oﬁ?%égmﬁgﬁHgglféa]%#]&paﬁé%ggi zation of a
surface that i paticields tipl catnppsitionrsorevithra fined abmasinoarécleo fedudes, atiboften G oup VI | |

nmetals. The G VM et al.s_ar | referred to a he Goup VIIIB

el enent s Igor t@ﬁﬁg?tfzsl’g% prrr%q% gF%e?ecgﬁﬁﬂﬁ%o“B?m@fm%tﬁﬂgT%enorfsuftﬁgpPeri odi c

Tabl e. The secindasedeediiity shdrreivo@i edsgs. VI HB netal s include Rb, Ru, It, Pd,
Pt, and Gs. 20 Preferag;l.%', surfgces that include Rh, Ru, Ir, Eﬂ and/ or Pt
can be planarized accol&diHg %tl}‘r‘é{’q‘l ofthe presend invertion apspagicplag¥  Such a
surface is refaiviagebds inpiiidim-caftaming od biheMyoitaall tHEAbRICAPOVEIUr f ace (this
refers to those containing second and/or, third rowtransition netals).
Preferably, a MERGRPAES BEeals o ialhadosupridpbionasedaceiy, an 25 exposed

regi on hagi Ny grefekelbiio YhadrialRbAkintdpifdr flela®. his iPInfior@mT) sdhcaSgpt in an
anount of at |east about 10 atom c percent, nore preferably at 1east about
20 atonic per€BRYIng gRierigbisem plabpup-sentginiag of etherseeond ard Wd ;% i ¢ per cent
Coat i ng, et e, i LRl Ty B R A e e G 1
mechani cal pl aavagunisaf poderlying Jyexsofuck b oxdde layersand oitddenloxersietzh t he present
i nventi on. TEOS or BPSG layers). Preferably, the selectivity for removal of material from
15 a second and third row Group VIII metal-containing surface relative to
materials containing other metals (e.g., BPSG or TEOS) is at least about 10:1,
and more preferably, within a range of about 20:1 to about 100:1, depending on
the chemistry and process conditions.
The planarization composition can be used in slurry planarization
20 (i.e., in a conventional planarization process in which the planarization
composition includes the abrasive particles with a polishing pad that does not
include abrasive particles) or in fixed abrasive planarization. Thus, as used
herein, a "polishing surface” refers to a polishing pad or a fixed abrasive article.
Preferably, slurry planarization is used in the methods of the present invention.
25 Preferably, when present in the planarization composition, the composition
includes the abrasive particles in an amount of about 1% by weight to about
30% by weight, and more preferably, about 1% by weight to about 15% by
weight, based on the total weight of the composition.
Typically, lower amounts of abrasive particles providé: better

30 selectivity of the Group VHI metal-containing surface relative to an oxide layer

10




The pl anarization of such surfaces, particularly a surfacezgugt2o06ncl udes
pl ati num typically involves nmechanical nethods with relatively hard
particles such as alum na (A1203) and/or silica (SiQ) particles, which by
9 28 July 2006 WO 03/ 056620 PCT[ US02/ 40413 themsel ves can cause severe
smearing, STO®PeHbval rates, and defects, rather than PREUVRZEHS r enpval
of the material. Use of a pl anari zation corrposi tion that includes a

conpl exi g agellh &l 5PES. GheEAIMALL e Hphifluf IRLHIRbLLK 19 0" ST Ve

particles in the conposition rasive ar |cIe reduces, and
often 5 eli m' na&trfa@larmal bm@tﬁﬁr@mbmbaldaﬁ@:&letmﬂmataﬂmﬂﬂt efrebeasiveg, and of ten

oSl LN RLEASC R RBLER! Iy PSSR AL AL aR pRbapL T cantl v, the

nmet hods of the resén Favention are ageous in
pl ati num cont accmnpmguom ot her second and th| rd row G oup VM

net al - contai ni ng materi,al froma surface in
10 preferénce to mater @ &%rhetg%?frﬂ ﬁadlvgpﬁ'gafeﬁ%%}? Sed’l‘%ﬁ%{) pan I nportant in
sel ectively rasimweRbmyet ﬁ:ra ﬁ»ledfabﬁmvahmﬂenum]mm @bhﬂhﬁt@s;ﬁsrpaﬁﬁdlw second and

third row Gro VM net al - ers hout, renovi n or exanpl e,
it oant " B euHe SO e B n e R e R PO G oy de

layers (e.g., abBEm 2horRFtEE(dnfM6 BBJut Sw(ﬂfrﬁraﬂ@hﬁére driza aB@Jt@Ohithbty for
renoval of material from15 a second and third row G ou

met al - cont ai ni FREUSIHOP se Freprafeprodempoditents spitpple a@@ﬁ’t"ép‘ﬂfﬂﬁs RAVR@P netal s

(e.g., BRSG or.viEeBparlide fte b8kt 190 AL 10 Hbut 300 n@nd nore preferably, within
a range of about 20:1 to about 100: 1, depending on the chem stry and

process conditions. ThExgmelefeefispisablerprasbigpesicies hludadubere geidimited sl urry
pl anari zation ;,2 1631 I S in which
to2&urhina ?AJ%) b, Q;lf&a???ﬁ? Bédieag@t@?gﬂg%{r?gg é@ 3iRBni (?1‘%?)s

the planarization conpdsition he particle $with a
pol i shi ng pad mhrganededioxide tMnOpcinddantapm diixide (Pad..i Bietesrpd abrasive f i xed

o D e G5 QTS0 905, s s BP AR S phece” rofers
pl anari zadti on iigonis §0L)N Mahieusweiivdksionsf of tahmsipe prgaits danbensedah.
| desired.

Preferably, for certain embodiments, abrasive particles include
those that have a hardness of no gre.ater than about 9@ Mohs, and more preferably
no less than about 6 Mohs. These include, for example, ceria (CeO,), which has

20 a hardness of about 6 Mohs, alumina (Al,O,}, which has a hardness of about 9
Mohs, and silica {Si,0;), which has a hardness of about 7.

In certain methods in accordance with the present invention,
preferably, a majority of the plurality of abrasive particles (either in an abrasive
slurry or in a fixed abrasive article) are CeO, particles. This typically results in

25 reduced formation of defects. In certain other methods in accordance with the
| present invention, preferably, a majority of the plurality of abrasive particles
(either in an abrasive slury or in a fixed abrasive article)} have a hardness of
about 8 Mohs to about 9 Mohs. This typically results in increased removal rates.

For other embodiments of the present invention, harder particles

30 like alumina particles with certain complexing agents such as organic acid
oxidizers work more effectively than ceria or silica with respect to selective
removal of the Group VIII metal-containing surface.

The planarization composition includes a complexing agent. The

11




25 Preferably, when present in the planarization conpositisyyutdage
conposition includes the abrasive particles in an anmount of about 1% by
wei ght to about 30% by wei ght, and nore preferably, about 1% by weight to
about 15% by weight, based on the total weight of the conposition.

Typi cal |y, "%/Q)Wﬁ frount s of abrasive particles provide bRE¥E2/4G13
selectivity of the G oup VM netal -containing surface relative to an oxide

layer 10 28 July.2006 WO 03/056620 PCT[ EJS02/ 40413 such as BPSG

Gonor al Iy, - noveui ety DRSAR Lol Pt Bers Hdardt Refidec cul ar et al
I s obtai ned bydibgers2der digsolviea it hp Hiqwid theditmiLuTtheqilarabizaidh ¢émpddaion] cl es, the
type and anount, of conpl exi agent, and the pH of the conposition. 5 A
wi de variety o\yhlé‘i@p@ *“@83%‘@9%53@3%%%“36% éﬁ‘f%‘@?sof"ﬁ“%nﬁq“é rasive
slurry or in ambdixesh AdortRaketin flacé 64 Water by R £&itlo} to whief) s@dhragglyvdls.par ti cl es
range in particle size,[ﬁ?ghe., t.he | argest dinension of the particle) on

average from about 10 IRRIERH P& ageRtre COMRBMIGE thebiopm 8aPd Bgtdor e of t en
‘about 30 nmir t@ith BRGHbupCEMEE. E%pafnaiﬁa{feﬁan?mmsw tabl e
abrasi ve particles have an 10 average particle size of about 100 nmto
about 300 nm PAtsHIydesfable, althgpghdhis s nps p seguisepent cFerexampleude, but are not
limted to, hdtParkifdni \ I | ia (TiR),
zirconia (Zi- 842191% nanx‘g%nﬁlse}g)e]ycgﬁig?(? fég g%;o\:/dh%%ld f(g%(ijajtl? gﬁ%@g}nﬁo h{eg{?i@%e (Ta®2).
Preferred abr adyvignifisantamepetof metal.udhoaghynetieterdingto Py limdiing, 828 (Si O2), ceria
(Ce2), tyipt ani@pt . Zi ' ' nations of
abr asi ve 1E))art i%hé‘-’lsgdc%%\ ﬂbeg:gﬂlg?aegm?fa é&ggdsn?l T é%}%r %?‘%@é’ﬁ%ﬁ ﬂ?or Aéer tain

enbodi ment s, adndés pxidizpsethe inctab® forme h pabeivatidndayer thhmby maistnginhtar dness of no
greater than alg 9 Mobs, and nore preferably no |less than about 6 Mobs.
These include, Tor exanple, ceria (CeQ2), which has 20 a hardness of about
6 Mobs, alum na (A, 03Examiecdf shitbleconpicdingsgentd inallodeibrgdic Melsing and silica

(S 203), whi ChacP Sor gne!r]%zgl s,n (%r%lslc &];ne%,b a%gtam?ries. Examples of suitable organic
15 chelating acids include, but are not limited to, acetic acid, ascorbic acid, citric

acid, propenoic acid, tartaric acid, succinic acid. Examples of suitable cyclic
dienes, which may be substituted or vnsubstituted, include 1,5-cyclooctadiene
(COD) and 1,5-dimethyl-1,5-cyclooctadiene. Examples of suitable organic
amines include ethylamine (EtNH,), methylamine (MeNH,), triethylamine

20 (Et;N), and trimethylamine (.Me3N). Various combinations of complexing
agents can be used if desired. A preferred group of complexing agents include
acetic acid and salts thereof (e.g., sodium acetate),

Preferably, the complexing agent is present in the cornposition in
an amount of at least about 0.01% by weight, more preferably no greater than

25 about 10% by weight, and most preferably, in an amount of about 0.05% to
about 5% by weight, based on the total weight of the compositiori.

For various desired effects, a planarization composition can
optionally and preferably include an oxidizing agent to aid in the planarization.
Examples of suitable planarization compositions are disclosed in Applicant’s

30 Assignee’s copending U.S. Patent Applications: Serial Number 10/028,249,
filed on December 21, 2001 entitled METHODS FOR PLANARIZATION OF
GROUP VII METAL-CONTAINING SURFACES USING OXIDIZING
AGENTS; and Serial Number 10/032,357, filed on December 21, 2001 entitled
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In certain nmethods in accordance with the present inventiogjuydogéerably, a
majority of the plurality of abrasive particles (either in an abrasive
slurry or in a fixed abrasive article) are CCO2 particles. This typically
results in 25 reduced formation of defects. In certain other nethods in
accordance WPPHO6#8 present invention, preferably, a maf6FU$a4pfi3t he
plurality of abrasive particles (either in an abrasive slurry or in a

fi xed abrasive [ s to about 9 Mobs.
This typicall yD@@éﬁ‘?@@%ﬁ?‘&%@éﬂ%@%ﬁ@ﬁ%@ﬁfz@@bt her enbodi nents of
t he present i nGONTANINGSURRACESWSINGEOXIHEMG IGASHSUM na particles with

certain conpl exing agents. such.as .Qrganic acid  oxidizers work.nore
effectively than ceri anlngfe?E’I%i tgﬁoﬁﬁlzﬁ’grz‘é%‘ﬁé%‘?“et%‘t % asanRrd oxidation, o of t he

Group VM ni ct abotefiH af ildagk abtuit [l ACRsud handatEmakdgeRtie@ibde am3es ti on incl udes
a conpl exi hg aggnt. The 28 JUI%SZOOG WO 03/ 056620 PCTfUS02/ 40413

conpl exi ng’ age mplléleﬁlyﬁlf‘é"amr?‘i 5‘?%1 *B’d’.t'ﬂge‘F P‘(’iﬂ’fiﬂe abltfEme - Sffffer ature. 1t can

be dispersed thﬂhﬁnﬁf)&i&ﬁd((Nm)f,@éiNbefg}Hnd c@iﬁ'cdﬁium@ée(p:bﬁ)q)gzl anarization

conposition, which typical Iééﬂl ncl udes water, alt hou? ot her sol vents or

~nonsol vat i ng | PHRAEaNAEY eV SBomaes (6 &d KB{Og) pedionteytfer or in

addition to VV&k%IlQ)?I%@BrcHI_%ﬁQJ; %é%'%l@anﬁ&l@ﬁl@l:&ﬁlbiﬂ&ioﬂgﬁ%& ape conpounds

that formgood Iligands wth the Goup VMnetals. Conpounds that form

" chel at'i ng | i gaptgferegd group of exidining pgeptsdedydediydegemparerady perichi s i s not a
requireney. F : : 'H‘ﬂ l.depd d ligand for

pl ati num ﬂ%t di %ﬁ?@éﬁ%@’ﬁ%ﬂg&g’?&ﬁ%%gnt %Xn%ﬁu%?étgf Pﬂﬁ%{%}ﬁaﬁl t hough not

i nt endi ng to bexidizmgiagem g, présentiis the@obpdsitewndd ab kot hEncgegdraldnng agent

forns a solubleg c Wi t metal ..and/or I dj zes tal to forma
passi vation | aggltéor"?%r%ggﬁlgggg? srg?rﬁam??\mt?]{{’s}g r%%@négf@tadﬁ% écgeof sui tabl e
conpl exi ng ageniiaut i Bdlywebéghor gani ¢ cbelating acids or their salts, cyclic

G enes, a0 e nes. SRl ol kbR RAD SN S BAFURIE P 05 Ly
propenoi cisci dincludé,tbat are nédintlted $¢) @Ghnfdctana (.ol polpetiyheglyadl, pplyokabl e cyclic
' | ethylene ether, or polypropylene glycol) to enhance wettability and reduce
friction, a thickener (e.g., CARBOPOL) to achieve a desired viscosity, a
buffering agent (e.g., H,SO,, NH,OH, acetate, and acetic acid) to achieve a
desired pH, etc. Preferably, the composition is an aqueous solution of these
20 components. More preferably, the aqueous planarization composition has an
acidic pH.
The various components. of the planarization composition are
combined in a liquid medium and mixed. The various components may be
dissolved or dispersed in the liquid medium, which typically includes water but
25 may include organic solvents if desired. Alternatively, if there are
compatibility problems or storage problems, the various comporients of the
planarization composition can be combined at the site of planarization. This
includes any abrasive particles that might be used to form a slurry.
For certain embodiments, the planarization composition includes a
30 plurality of abrasive particles. For other embodiments, the planarization
composition is essentially free of abrasive particles when supplied to the
interface of the fixed abrasive article and the workpiece surface. However, in

these latter embodiments, it is contemplated that planarization is accomplished
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di enes, which may be substituted or unsubstituted, include2gdJuly2006

1,5-cycl ooctadiene (COD) and 1,5-dinethyl-1,5-cycl ooctadi ene. Exanpl es of .
suitabl e organic am nes include ethylamne (EtNH2), methylam ne (MeN -12),
triethylam ne 20 (Et3N), and trinethylarnine (Me3N). Various conbinations
of conpl exiWg3/%¥eMt s can be used if desired. A preferr eBCHEYGH04}

conpl exi ng agents include acetic acid and salts thereof (e.g., sodium

acetate). Preferabl he. c . exi ng agent j.s present .i.n the c osition in
an armu)nt of a?’ Y |°g%él}b°§j{bf§lﬁ'{qu£6g§%lg@ﬂfa§? @'T#{?r aBﬁﬁlf‘i@e Prrigiest T}I'V’y(r)'?gp gr eat er

B hggo/ 25 abgut rérﬁ:%eSo/ gyromhtgﬂihtcd ag:ﬁdv%mﬁtleﬁ{]mé ﬁﬁ@l}’:bmi@/&’hfm@efmhaéimf about

: oto about 0 wei ght ased on the total wei of the conposition.
For various de§?‘i”8’(‘]atﬁ?‘f"€§'tq€‘? Planapzalion cPRReSiting- ?ﬂ?(’f’é’?'g’i%ﬁsﬁ’an opt irrgnal |y
and pref erabl y phificlesiste typitabyxid iprebd@ iri8e BdmpRitidh ds iinﬂialéfﬂ@pﬁlli'e@,ﬂ.%f, i zation.
Exanpl es gsfe sui tabl e planarization conpositions are disclosed in Applicants
30 Assigned' s SSyerdichyPelied fropyg sayrce gxismal iorthepplishingintesfaceunber 101028, 249,

filed on Decenber 21, B! hlith MEFLERACEL RLANARLZATHEN OF  GROUP WM
METAL- CONTAI NI NG SURFACES USI NG OXI DI ZI NG AGENTS; "and Serial Nunber

10/ 032, 357, fi ceMugad Beatperplaric presswoand 4 atqnpreedpra of bgut AWK (Bpows WO

.03/ 056620 PCT ° ReVEfl METAL
CONTAI N NG SURPACRS U R OO ER1 R R BN N ok Sr i i g agent

is one that hagbeut S¥FAAHICH ookpetdd FEHA6760t rmpnyt inssdnces; howeayst itabout 1. 4
versus standar d ot ogenyel EEkEANe hpdfufs o 5 EIAVRMGS deltiper o des
(e.g., hydrogen peroxi e?, nitrates g.g., ceric amohiumnitrate

( ( NH4) 2Ce( NO3) @yringrrdangdzation of Groap ¥ 1l OeaN@B) 4 fixed abpsivearntgn dihesds (e. g. ,
KMhO4), bronat . BrA erchlorates (e.d.. C104) . hyporchlorites
(e.g., HC10 an%ﬁ?{%{?@% f\'ﬁcgfrsnélc‘)lﬁ%pr?g 18ng" "ﬁ’efpeao(%n &“B‘}%?ﬁé‘r‘% ﬁ%nr oup of

oxi di zi ng agenpscésnid whieh thy dlasgizatigpetompositon melods tHlabagsive partinles)i t r at e,

C_er i. c nitrate, W%Qrg aqg\}fear%l%w @nﬁa%rrg e g@e?)? ;egtilts IIDII; ggo? Ehasgelzrélibn E)Ih a%rasive
15 particles in the slurry compc;;sition during planarization. Accordingly, elevated
temperatures are typically utilized during slurry planarization.

Various planarization assemblies or units for performing methods
of the invention are readily available and are clearly contemplated by the scope
of the present invention as described in the accompanying claims. Such

20 planarization assemblies can create an interface between a polishing pad or a
fixed abrasive article and the substrate surface (e.g., wafer surface) in various
manners, €.g., rotation, movement, pressure, etc., to achieve planarization. A
planarization composition is typically introduced at or near the interface, by a
variety of methods such as By dripping, spraying, or other dispensing means, or

25 by presoaking a polishing pad, although other locations and methods of
~ introduction can be used. |
' In a typical planarizing machine, a polishing pad or fixed abrasive
article is fixed on a platen or table, a carrier assembly that includes a substrate
holder to support the substrate (e.g., wafer) typically using suction, and a drive

30 assembly to rotate and/or reciprocate the platen and/or a drive assembly to
rotate and/or translate the substrate holder during planarization. Thus,
conventional planarizing machines rotate the carrier assembly, the polishing

pad or fixed abrasive article, or both the carrier assembly and the polishing pad
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oxidizing agent is present in the conposition in an anountzgfulyraogr eat er
than about 10% by wei ght, and nore preferably, in an anmount of about 0.1%
to about 1% by weight. OQther additives can be included as well for desired
effects. These 15 include, but are not limted to, a surfactant (e.g.,

pol yet hyl ent¥O§t8%68P, pol yoxy ethyl ene ether, or pol ypr opGVEM@4i3col ) to
enhance wettability and reduce friction, a thickener (e.g., CARBOPQOL) to

achi eve a des! bl 03 bisel 1y RULLE T MhoBORI nldnd e IR0, NHOH

acetate, and acetiC aci eve’'a referably, the
conposi tion i spaduEqEorszaoh dacim pdducha de sBfaccofipsubsnste whider e pref erabl y,

t he aqueous pl anari zation c osjtion_.has an ci.dic,pH_The various
conponents of F‘H nest iSAss p?ﬁ?'fr%ﬁrdggs 0?)ts 78S Y m]%?cf’ﬁgi%ﬁ’g?:? E\gﬁeséonl i qui d

medi um and m Xxecthe sibetrat@isilesd shad CiEoigmal sirfacymderial;ding solexnock the di spersed in
the liquid nediu whi ch typically.includes water but 25 may include

or gani 2 s venfeggt}ofn p&‘é‘@’fz‘?@%{% tﬁ??@%ﬁ\‘ﬁtﬂa{}l@?ﬂ:ﬁ if there are cgrrpati bility

problems or storage prolsprRaRy, thdjRlistaid RUS vaOPanasitsbativé heici® anari zation

- conposition can be conbined at the site of planarization. This includes
any abrasive p%!PP‘idéF%@e{eWaﬁmrﬁ’fsﬁﬁl‘apﬁéa%@HmP gt fixed plaps qnd agisat cer t ai n

enbodi ment's, t BhsRhAH b dedisC YRy thFpebd 6 RABSn Anged GroR] dboad i ty of
abrasive particles. For other enbodi nénts, the planarization conposition
i s essential | y2fevelutigns pepmamiie/@pmitoebet 830 wen supplied to the interface

Pattor enfodi monts, |t VB CERh T hE Ry R AL AR AR TR ol shed
13 28 July 2008e PAGI3LOEEEABSHOT] 4EDolithinepa flowsmet inclugoathasiic t he fi xed
Fixod abr asi ver i aRneabl ALY RARRALEER hiiBhoTRtadtics BERIEEC, 1O 11O
conbi nati on wi pdxtitlése which ietherr mfered tacasap ebrativasivmy. iThapanenvmtioy  abr asi ve
parti cl s, ar e yRiAbhha B offies Hlhe ikl RRIFobklsfH) A abdh 1101 1Y
' 15 substrate surface using a variety of techniques. For example, the component
parts of the composition may be applied separately and mixed at the interface or
. immediately before contacting the interface. The planarization composition can
be applied by pumping it through the pad. Alternatively, it can be applied at the
leading edge of the pad, although this may not provide uniform distribution of
20 the planarization composition across the surface being planarized, which is
| desirable.
The polishing pad can be any of a wide variety of conventional
polishing pads that are used with abrasive slurries. They can be made from a
material such as polyurethane, polyester, acrylic, acrylic ester copolymers,
25 polytetrafluoroethylene, polypropylene, polyethylene, cellulose, cellulose
esters, polamides, polyimides, polysiloxane, polycarbonates, epdxides, phenolic
resins, etc. They include, for example, a polyurethane-based foam material,
wherein the foam cell walls of the pad aid in removal of reaction products at the
wafer surface and the pores within the pad assist in supplying slurry to the
30 pad/wafer interface. They can include convex or concave features, which can
be formed by embossing a surface pattern. For example, a polishing pad can
have continuous grooves in concentric ellipses in the surface of the pad for

more uniform slurry delivery and more effective debris removal. Commercially
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5 they are not supplied froma source external to the polighiungpooet erface.
Preferably, a nmethod in accordance wiith the present invention is conducted
at atnospheric pressure and at a tenperature of about 40'F (about 4" ' Qto
about 145*F (about 63'C), and nore preferably at a tenperature of about
75'F (24 OVe®B/388lt | 15'F (461Q In nmany instances, hoREVE24¢43 10 woul d
be desirable to nmaintain a tenperature at or bel ow anbi ent tenperature

during planarizat.i - 0 ] fi asj rticle. This
is seldom pr aéﬁ"fg%@ p?frlls']sﬁ%#ré ??/é%{:bgﬁg[rgilngﬁédg'ﬁﬁ’f inj.aéefe(?es%ﬁgtgm%\o&%/ nt i onal

pl anari zati on "Hycamess’ and "Mljtekl’ fidveRpdedPhoedntADnExxompke of pslshing ncl udes t he
abrasi ve particl

) where a. l roshurre ature likely results in
poor di sper si oRa(Ef %ﬂ?oaif(g%ge‘l?%T?q%'ﬁoégb?%gﬁgf@?ﬁﬁ‘ry conposi tion during
pl.anari zation. Accor di niglg¢nersl] efaiadrasive ayiele addides a gluealityg@iabasiby utilized
during slurry planarizatiqn. Various planarization assenblies qr units for
bor f orm o 1| ~SRDaAs RgrseRa AR R GRS Bl PpeRta Guh oaRtE ar o
clearly cont empleakrchil)s ddhered €Ome suice bhebRkBE SMMterial VEIRY RN as described in
t he acconpanying clains. Such ,Zgla;ol anarization assenblies can create an

]?) .

i nterface bet waeXribedofrexampls Steny Nop p.o2 93 hRedherfardagtiad 13 and t he

substrate surf afgnitfong Patehf@ P@licsioh VAO®BE/0654 IV af drPH& cialPRVAREDe fildd- -
rotati on, novenent, pressure, etc., to achieve planarization. A

“planari zati on é‘é‘ﬁﬁé&ﬁiﬂéﬁﬁaﬂé’ePVEF%@WW_WH‘%%@@E&%WGPd Heegt the interface,
by a varjgty @Bﬁ@ﬁ%tlﬁ&ﬁ%ﬁ%nﬁﬂﬂﬁés%'l\ﬁ‘igingsa B R¥anDetuie Ot her di spensing

means, or 25 by oaki ng a polishing pad, although other |ocations and
met hods of i nCoppanytBMhCerapaniof §&&igul, MN. sAn gopimpds ofpl paeferrddAixed machi ne, a

pol i shing pad ;a{i{g@é%gclgEﬁraa%}ix-%asec@h%d c%hﬁ?eigaal 6 gﬁab?ét‘féﬁg g%g%ﬁbaﬁ%et able, a

carrier assenb I ncl udes a stbstra er Substrate
(e.qg., wafer) tnder deltiaje designgticl§WRh39."aRuchdixddiabmesi8articlsenabby to rotate
and/ or reciprocate .the Iala..ltragn and/ or rot at e and/ or

0

[ anst at ot he. SapoupReBaR SHheRing of S TEREinduoBL 5100t one

pl anari zi15g maetrasieespartidiatie tHelplanardgatioecongmsieohl y, the polishing pad or

jxed abrasive article., gf, hof ftadfe S Bve siglpoiRhig fau L., b2 Sub ' SN O Pad

: which material is removed from the substrate) to reduce the duration of each
planarizing cycle, the polishing rate is preferably uniform across the substrate to
produce a uniformly planar surface. Preferably, the polishing rate is controlled

20 to provide accurate, reproducible results. Also, preferably, the planarization
process is carried out in one cycle (i.c., one step). That is, for the removal of
any material from a particular surface,' there is only one planarization cycle
without any intervening rinse cycles. This planarization process is then
typically followed by a post-planarization clean process in which abrasive

25 particles are not used.

The figures provide further information about the methods of the
invention. Figure 1A illustrates one portion of a wafer 10 prior to planarization
in accordance with the present invention having features that are filled with the
material to be removed through planarization. The wafer portion 10 includes a

30 substrate assembly 12 having junctions 16 formed thereon. A capacitor and/or
barrier layer material 19 is then formed over the substrate assembly 12 and the
junctions 16. The capacitor and/or barrier layer- material 19 may be any

conductive material such as platinum or any other suitable conductive second or
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28 July 2006 WO 03/056620 PCT[US02/40413 or fixed abrasixiirdopsl e. In
general , the planarizing nmachi nes are used to produce a planarization
reaction product at the surface of a substrate whose hardness is |ess than
t he hardness of the abrasive particles and whose adhesion to the substrate
is |ess thdP A&t i gi nal surface material; and to renmVECHH@2404%act i on
produce using the abrasive particles Typically, the polishing pads, with or

Wi thout -abr asi fq RRF Eldth Ym R E0HEM: ok BEhEdandbbatli iR ed and Totat able

about a fixed plane and“axis at consfa e speeds. Typically,
t he speed of r@tmtaligrasshowres Higuoni AbbesonpRnareppdrstifand 3 pbeapadiout e (rpm to
about 200 rpm soaked. and continually

i , Lishin LS _pr.

rewet with th@%&rgﬁfﬁgy%il%% CORPBS s 8%“?2%’?“?’ﬁoetﬁeﬁgfolcgsﬁi“ﬁ& pad does not
i ncl ude abr asi aceordee wiith Itlespreseirashatadort. bk @ésnlting wafep 1 @ Réfichzathioxwn conmpositi on
I ncl udes abrasi ticles, which is then referred to as, an rasive
-~ slurry. Tﬁe p|*3\rfeéﬁ“f§§‘§'i"b“ﬁ“d%&8w&§ﬁ“rfjaw lmﬂ"&eze&ab‘fh [g'i]f thesthickpesy ﬁf?erface

“between a pol i kbivagr pai satsthntal bunSuls hdrék CheStnlifedferUBish thabtht lafept y  Of
t echni ques. For exaan&%e, t he conponent artiaof t he conposition may be
appl i ed separ a8 YEHUNF AFRASHO AP VORRATIETSERGUE YT 14- | mmedi atel y before
contacting the interfaggureleilRiiAMa bhe frtidocomIasiotgriefocan  be applied by
punping it thrqugh the pad. Alternatively, it can be applied at the
| eadi ng edge OR2NAHEALGA & acsprdpnst Yith s ResgRtyinYeaHomhayinedeatyras Fyf#¥eli st ri but i on

of 20 thqgpl awohmmﬁyepefmeﬁlhﬁeﬁ% %k%%e&tﬂﬁm%ﬁl%ﬁa‘iﬁat%l Agle Pl anari zed,

which is desirable. The polishing pad can be an f a wde variety of
conventional YRi¢npoHiongOpecdudes heubstarteasserably @2 havingy pasiesned dielgetrices. They can

pe made f10M GayelBé il Gl Siin RBLH AR 19fé§%§g%y cus@fil 1 €, acrylic

ester copol ymer's, 25 polytetr ylene, "po ene, pol yet hyl ene,
- cel lul ose, celvagttyobstrugiresr partiqubirlymicemsitorpuhstingi Tespatipoiey dieleolkiane,

oL e Do SOOI et B RRAR 05 (% 1AL,
ai d in réfovalbeofeen emta regivnpteqd silicen dibxitdkailicon nitride, or BPSG). An
electrode layer 29 is then formed over the substrate assembly 22 and the
patterned dielectric layer 26. The electrode layer 29 may be platinum or any
other suitable conductive second or third row Group VIIIB or Group IB metal-
containing material. Generally, as shown in Figure 2A, the nonplanar upper
20 surface 23 of electrode layer 29 is subjected to planarization or other processing
in accordance with the present invention. The resulting wafer 20, as shown in
Figure 2B, includes an upper surface 27 planarized such that the thickness of
the wafer 20 is substantially uniform across the entire wafer 20 so that the wafer
now includes electrically conducting regions 24 isolated within the patierned
25 dielectric material 26 forming a capacitor structure. If desired, prior to
-planarization, the conformal layer 29 and openings 24 can be covered with a
photoresist or other material that is removed after the planarization so the
abrasive does not fall into the openings 24.
These figures are shown oniy to illustrate a surface having
30 nonuniformities, such as height differences, in the fabrication of semiconductor
devices. The present invention is not limited to use with nonplanar surfaces,
such as that shown in figures. The present invention is also beneficial for use

with substantially planar surfaces. For example, the methods in accordance

17




waf er surface and the pores within the pad assist in supplagngsbarry to
the 30 pad/wafer interface. They can include convex or concave features,
which can be forned by enmbossing a surface pattern. For exanple, a

pol i shi ng R’?ﬁ & have conti nuous grooves in concentric_ell |(Pses in the
surface of THe %gﬁwf or nore uniformslurry delivery andPhbUE2&M{éctive
debris renoval. Commercially 15 28 July 2006 WO 03/056620 PCT[US02/40413

avallable pol | Sithe s iARiGRs SoRALARTBSRNw NG T Afof SRgaat | ons

"URII," *"Sycanore, " l'ytex" from oeni X . Exanpl es of
pol i shi ng padSvearaéthaPsdjofdh%mpeﬁéwhimhwl%facmng Menarig:dig B, 533 (Chopra). In

general, a fixggs @gﬁﬁ araslgatt cle includes a plurality of abrasive 5
Bl

particl es disperse n a | nder that forns a three-di nensional fixed
abrasive elenent that Tlsftamnmamplesmomeﬂmnbérimshaekhmﬁm erial.

ot AL} and 1 g re e PR bl e bR Gt e B SRRt il 1y

avai | abl e fi xetoweabr, Hm men)a\rahla(tdlﬁm@ﬁlbdlﬁ&tmbi mnylminﬁde@mh%e&yﬂmﬁglm tsu

Kageki and Eber oration, hoth of Japan, and M nnesota M ning and
‘Manuf act uri ng ‘Hg '%ﬁfll ﬂV)we(S‘fmrSt Paul , MN. An exanple of a
preferred fixed abraS|ve article is a cerla-based pad commercially

avai |l abl e from 3M Conpany under the tra}ﬂe designation "SWR 159." Such

- fixed abrasive articles can be wused ®a pl anarization conposition as
describedigherein with or without 15 algxasppq particles in the planari zat| on
conposition. It is highly desirable to have a high polishing rate (i.

the rate at which rrateﬁf'ieﬁlsa‘iﬂBeﬂé‘ﬁﬁ‘&téﬂ’m?ﬂhﬁ%tmﬁwwl@) to reduce the

duration of eagler JphRIHAN bﬁlﬁlﬂmﬁy@e%raltm&ngl%l dn% s’.}%‘ fe‘f’\;uﬁe hiadifal er ably

uni form across the substrate to produce a uni anar surface.
Preferably, th&rplisesresistange pbefore dny pelishingdforepping Hmﬁumdb\ﬁlrd@mc c ur at e,

(r:gﬂ ?ggc'og't el L@o(?)a‘r%leahﬁ tf'm"“e?al ttﬁ&&@&ﬁé‘ﬁk%}xee& Q?ﬁxﬁvl)c%n%réllﬁﬂ} \5; Z | ' 3 t any
mat eri al ¥5r om aldpamtqf@ﬁlnathlmn(@ aod) oftgireiabadetic auid ynddidenl @I‘aharZDzrdt ion cycle
of Rodel's CMP slurry containing Al,O, as the abrasive (GRANITE MSW2000
Part A). The sample was fixed to the carrier on a Beuhler Minimet 1000
polisher and was polished on a
Rodel polishing pad upon which several milliliters of the prepared shurry was
20 added. Polishing was carried out using a pressure of 15 pounds and a speed of
50 revolutions per minute (rpm). After 2 minutes the sample was rinsed and
dried, and the sheet resistance measured again. The higher sheet resistance
values (four points measured) yielded a calculated estimate of 125 A of film
removed (or a removal rate of approximately 62.5 A per minute). By
25 comparison, the same slurry without the added glacial acetic acid yielded little .
change in the sheet resistance of a similar sample, and caused on'ly scratches
and some areas of film delaminated from the substrate. Also, the slurry without
acetic acid had poor selectivity relative to the underlying oxide film - on the
order of 1:1 vs. 6:1 with acetic acid.
30
Example 2
A test sample was cut from a wafer containing a blanket layer of

2700 A of platinum. Several locations on the sample were measured for sheet
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W thout any intervening rinse cycles. This planarizati on pBuge06 s t hen
typically followed by a post-planarization clean process in which abrasive
25 particles are not used. The figures provide further information about

t he rrethodSV f the invention. Figure IAillustrates one é)ortion of a wafer
10 prior t ‘g?%’ﬁ%{?? zation in accordance with the present¢H¥R¥H¥ibn havi ng
features that are filled with the naterial to be renoved through

~planari zati on. Hele . nc. 0;. enbly 12
Ravi ng | anct 1 o aa ek B8/l oy Bl R ec) bk e e

mat eri al 19 i smetabthickepssriedhosheet redisancebd tshuaty evas pparbd by additeondf t he
junctions 16. . ' Lier e terl y be any
conductive mat é?%ﬁﬁ%ﬁ%ﬁg@cgﬁxgér%e&%%%% idgrwé g’?ﬁ{elrgmgﬁﬁcg +aec}ag%)@uct ive
second or 16 28l dinvater2d80 mhGf R3IcUSEGBPGIHAG koS R4/ .3s titchabragive ow G- oup VM

nmet al - Contai ni i [ or, rrier, material .. Cenerally, as shown in
Figure | A th%@ﬁﬁ%@é%&@@gﬁ%?ﬁ%&m%%ﬁé%i‘g‘gé‘?et"éf““ ghdor barrier

| ayer 19 is suBgthidrdinimet pOGI®IiEERARMdOMasPOlihed e a RO @Skdhitg padd  accor dance
with the present invention. .The resultin fer 10, i.ch.i.s showmn 5 in
Flure 18 1 nohtraetaiersanni Sk bl St wascoat rouide ¥e ¢ ni ckness
of the wafer ddfriddoubusnsd Bpredsatelof 185phifnas Mdatspericof 50 eevBRfibhspenalf er 10 so
that the wafer _nOV\(/i c!{&deg a cap@?itor and/ or_ barTier structure |ayer 14.
Figure 2A il uStPkBEoAdicho FuREET ot sapplfar asinsts 5 depd a8 pFRRhr i zation in
accordancg W t RsithgecRicBSRE agafhY ARE higRe iRkt RGishARIVANRS (tbiigbinkave 10 a
-conformal |ayer of the material to be rem)v§d t hrough pl anari zation. The

waf er portion Peespise) Mirldad acalayltadrestirataels 9f fiimn g YeddoBa ISEOYAr ned
diel ectri o | a@or SRR LB RR0-mTHEN 1 BRPhRLASK iy | ¢ laver 26

can be used in a variety of structures,” pa ularly a capacitor
structure. Thewphaut te addeddiydiogen perqxidel agg glaciglgicetiprackiyigldeditde of any nateri al
t hat provi des taf | ' ' h . reql .g., silicon
di oxi de, sili c‘giﬁg%ii% ?h%lé‘?el‘ g@k%&%%f_&i@?%%@g@%&eﬁ@y%g %gh%‘ihéﬁt hen for med
over the Bubst adtsemagreanddifiim2lapmdied{imm the substrate. Also selectvity to oxide

was poor. With only hydrogen peroxide removal rate was lower and selectivity

was poorer.

Exampie 3

20 A test sample was cut from a wafer containing a blanket layer of
2700 A of platinum. Several locations on the sample were measured for sheet
resistance before any polishing (four points measured), directly correlating the
metal thickness to the sheet resistance. A slurry was prepared by addition of
0.5 milliliter (0.5 mi) of triethylamine to 80 mi of water and 20 mi of Rodel's

25 CMP slurry containing Al,O, as the abrasive (GRANITE MSW2000 Part A).
The sample was fixed to the carrier on a Beuhler Minimet 1000 polisher and
was polished on a Rodel polishing pad upon which several milliliters of the
prepared slurry was added. Polishing was carried out using a pressure of 15
pounds and a speed of 50 revolutions per minute (rpm). After 2 minutes the

30 sample was rinsed and dried, and the sheet resistance measured again. The
higher sheet resistance values (four points measured) yielded a calculated
estimate of 185 A of film removed (or 2 removal rate of approximately 92.5 A

* per minute). By comparison, the same slurry without the added triethylamine
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patterned dielectric layer 26. The el ectrode |ayer 29 may #&ejupl@bé num or
any other suitable conductive second or third row G oup VHEB or Goup IB
metal - containing material. Generally, as shown in Figure 2A, the nonpl anar
upper- 20 surface 23 of electrode layer 29 is subjected to PI anarization or
ot her proce¥8PP63n accordance with the present inventiBAIUSREMIBsul ting
waf er 20, as shown in Figure 213, |ncI udes an upper surface 27 planarized

such that the tanti unlf Qr.m acr oss
the entire waf éml%gQEI% q[h%gg[e "ﬁ Q,@ SheeI S'StamSo aSI bismdségnpeel’%" cfmsg ¥ conducti ng
regi ons 24 i solsesagbesvnd konme dréns of fitoh ea.flmﬁxdat%frdneﬂxmbmm. material 26 form ng
a capacitor structure. If desired, prior to planarization, the confornal

| ayer 29 and openi ngs 24 can be covered with a photoresist or other
inaterial that is renoved after the pBkamsé#ization so the abrasive does not

fall into fhe openings 24. The e fi es are shown only to ill strate a
surface having 30 nonun®itHmPE ‘%ascg Hnaya éFW‘“'BW*’%P@ﬁ@@? in the

fabrication of QSMcwpﬂumrSevéammns oNBic BingIEWére infdYRRdd fonsheet not i mi ted
to use with nonplanar surfaces, , such as that shown in fleg’kres The present

invention i s alSHnsHRafore pay polighing deor nmntsrm%aalﬁgti)aﬁchay fc;rr iB%F surf aces.

For exanpl e, t R Ialidkaeks b the ICEPSARMCE, AGngS widlpYeps adtfitidd3t056620
PCTf US02140413 with the present invention is benefici aY durin the whol e

pl anarization fPgedidyer (Oé\?@hOfa‘tNQfﬁ@] Asr@rbig acidie 89me of wateiwdZ0tMef sur f ace
bei ng pl apgt i zedadi§ dMp ﬁurr?éﬁﬂt%nﬂﬁ% ABb! ¥% i &eSbﬁmHngﬁOt}OW ng

exanples are offered to further |'dstrate t arrous 5 specific and
preferred embo&pént Shesamplecdsdixediwdhe ¢arries IqoaBdulﬂear MingreetdPdbd, however,

that many vari Egliisﬂglsan@&gs F&]ghéd &aék&%x%m%ﬁnggaff@g \n)ﬁ’fyhlsgveffnal ning wt hl n

t he scope of the present venti on arrpl e 1 A test sanple
was cut from amiBifiters Qf@hﬁmewadglmyMaaadkbﬂ Polishing was carried out using a

pressure of 15 pounds and a speed of 50 revolutions per minute (rpm). After 2
15 minutes the sample was rinséd and dried, and the sheet resistance measured
again. The higher sheet resistance values (four points measured) yielded a
calculated estimate of 244 A of film removed (or a rernoval rate of
approximately 122 A per minute). By comiaarison, the same siurry without the
added ascorbic acid yielded little change in the sheet resistance of a similar
20 sample, and caused only scratches and some areas of film delaminated from the

substrate.

Example 5
A test sample was cut from a wafer containing a blanket layer of
25 2700 A of platinum. Several locations on the sample were measured for sheet
resistance before any polishing (four points'measured), directly éorrelating the
metal thickness to the sheet resistance. A slurry was prepared by addition of
0.5 milliliter (0.5 ml) of triethylamine and 0.5 ml of IN ascorbic acid to 80 mi
of water and 20 ml of Rodel's CMP slarry containing Al O, as the abrasive
30 (GRANITE MSW2000 Part A). The sample was fixed to the carrier on a
Beuhler Minimet 1000 polisher and was polished on a Rodel polishing pad
upon which several milliliters of the prepared slurry was added. Polishing was

“carried out using a pressure of 15 pounds and a speed of 50 revolutions per

20




| ayer of 2700 A of platinum Several |ocations on the sanmdseluyeaes neasur ed
for sheet resistance before any polishing (four points neasured), directly
correlating the netal thickness to the sheet resistance. A slurry was
prepared by 15 addition of 0.5 mlliliter (0.5 m) of glacial acetic acid
and 80nj DMVRPYR%3%in] of Rodel's CWP slurry contai ni ngPRHB¥WIUL ¢ he
abrasi ve (GRANI TE MSW2000 Part A). The sanple was fixed to the carrier on

a Beuhl er M ni ggt, Q?PT,@ﬁgb§ggg A I | i shing pad
upon whi ch severa.tel ‘iliters 5?ﬂ$ggl r%g%*gﬁggﬁﬁgggﬂﬁgggsEﬁggdded.

Pol i shi ng was wasahemmasitrediagamg The bighesuhes rosfstabée whwn (feurgmihts speed of 50
revol utions pe 1 ter.2 m sanple was rinsed and
dried, and theﬁgﬂ%gﬁigg@%g 5%%@%#52Eﬁ?ggpﬁgﬁgﬁfﬁﬁH%m§%= & SHEEY resi stance
val ues (four poiedfsppesisatciid3\A pdrdeiduta). By @ulpaised, (hstameaheryof 125 A of

fil d | rate of imately 62 5 A inute). By 25
compar son. ¢ he bt eb ot prf RECHHAER indedGle SBTEORCI G ) ol de

littl e changesheet rediamebefd simé&d sainpRCMdahusad shifsdrathes akDicne aaddd caused only
scratches and E@ne Freas 3I filmdelam nated fromthe substrate. Al so, the
slurry wit hout ® REdleiamingied fram, the subsiratee| ect i vity rel ative to the underlying
oxide film- on the order of 1: 1 vs. 6:1 with acetic acid. 30 Exanple 2 A
test -sanple was cut froma wafer containing a blanket |ayer of 2700 of
platinum Several |ocations on the S&#HIFESere neasured for sheet 18 28

Jul'y 20069 VIO 03/ 056620 RETAkS A0kt £Hhist ARGiRE] QifkeARyerBP! i Shi ng
(four points neasgiéd), directly correlating the netal thickness to the

sheet resi st an€®®0 Apofilatingmp. fgveryldeqatienseonidle saenleryeormersured fg sheet | i liter (0.3
and 20 nd of “FoUSrS e 2P gelning e PRk s BGE 4 EcBRoHehiulle s {crane:
MBW2000 Part Apetalthiskeranioltee sheg résistande.t & st waaprepased yraddition of
1.0 milliliter (1.0 ml) of 1,5-dimethyl-1,5-cyclooctadiene to 80 ml of water and
15 20 mi of Rodel's CMP slurry containing Al,O, as the abrasive (GRANITE
MSW2000 Part A). The sample was fixed to the carrier on a Beuhler Minimet
1000 polisher and was polished on a Rodel polishing pad upon which several
| milliliters of the prepared shury was
added. Polishing was carried out using a pressure of 15 pounds and a speed of
- 20 50 revolutions per minute (rpm). After 2 minutes the sample was rinsed and
' dried, and the sheet resistance measured again. The higher sheet resistance
values (four points measured) yielded a calcnlated estimate of 249 A of film
removed (or a removal rate of approximately 124.5 A per minute). By
comparison, the same slurry without the added 1,S—dimcthyl-l,5—cycIoocladiené

25 _yielded little change in the sheet resistance of a similar sample, and caused only

scratches and some areas of filim delaminated from the substrate.'

The foregoing detailed description and examples have been given
-for clarity of understanding only. No unnecessary limitations are 1o be
30 understood therefrom. The invention is not limited to the exact details shown
. and described, for variations obvious to one skilled in the art will be included
 within the invention defined by the claims. For example, while the description

above focused on planarization of semiconductor-based substrates, the
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Beuhl er M ni met 1000 polisher and was polished on a Rodel gmiuiysloosrg pad
upon which several milliliters of the prepared slurry was added. Polishing
‘'was carried out using a pressure of 15 pounds and a speed of 50
revolutions per mnute (rpn). After 2 mnutes the sanple was rinsed and
dried, and Yh&/®S#Eet 10 resistance nmeasured agai n. The hPgHE2d¥det

resi stance val ues (four points neasured) yielded a calculated estinate of
293 A of film SR I | . rate of .approximat 146. 5 A per

m nute). By 'coérpar :él‘s?%'r’ls,(é%fi ﬁlgeﬂ{soggrrg}/%lz dr) -@mnv"\ﬁ ﬂsoogf{%pﬁﬁéggﬁgjgﬁexﬁ'y% ogen

per oxi de and gpelshmg ghses amml cagiack lynses, dechd of infah g othehymeg e applichionshe et
resi-stance of imlar.s | e, d caused only scratch 15 and sone areas
of film del ani ﬁgﬁséeoglwe?%?fﬁ?%gmg 863‘? patenls, PP SO %‘?eé‘ﬁst ?ﬂdt%}‘%ﬁ‘@“fi% de was poor.
Wth only hydrbhgeahhepdi o imterporitaMa] refefdnee, WoiF cdohWee a0Wideallyect i vity was
poor er. Eéarrple 3 20 A test sanple was cut froma wafer containing a

bl anket | ayer BFOPIHEHPACIFENSEAt i num Several |ocations on the sanple were
measured for sheet resistance before any polishing (four points measured),
directly correlating the netal thickness to the sheet resistance. A slurry
~was prepared by addition of 0.5 mlliliter (0.5 m) of triethylarnine to
80 m of water and 20 nil of Rodel's 25 CWP slurry containing A 203 as the
abrasi ve (GRANHE MBW2000 Part A). The sanple was fixed to the carrier on a
Beuhler M ninet 1000 polisher and was polished on a Rode] polishing pad
upon which several mlliliters of the prepared slurry was added. Poli shing
was carried out using a pressure of 15 pounds and a speed of 50
revolutions per mnute (rpn). After 2 mnutes the 30 sanple was rinsed and
dried, and the sheet resistance neasured again. The higher sheet

resi stance val ues (four points neasured) yielded a calculated estimte of
185 A of filmrenoved (or a renoval rate of approximately 92.5 A per

m nute). By conparison, the same slurry without the added triethylam ne 19
28 July 2006 WO 03/056620 PCTI US02/ 40413
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yielded little change in the sheet resistance of a siml arzssaPbes and
caused only scratches and sone areas of filmdelam nated fromthe '
substrate. Exanple 4 5 Atest sanple was cut froma wafer containing a

bl anket |ayer of 2700 of platinum Several |ocations on the sanple were
nmeasured for sheet resistance before any polishing (four points nmeasured),
directly correlating the netal thickness to the sheet resistance. A slurry
was prepared by addition of 0.5 mlIliliter (0.5 n-d) of I Normal Ascorbic
acid to 80l@ims:| of water and 20 ral of 10 Rodel's CMP slurry contai ning
A1203 as the abrasive (GRANUE MSW2000 Part A). The sanple was fixed to the
carrier on a Beuhler M ninet 1000 polisher and was polished on a Rodel

pol i shi ng"pad ApBrarizAliMebodeemPrisiigk | i | iters of the prepared slurry was

added. Pol I shing wbsifdid GV HeMoBriaRBIRHES @b ShBsPAURIS and a speed
er 2 I5 mnutes t%e sanpl e was

Ci
of 50 revol ytionsg per. mnute (rpm.. Aft L
‘i nsed arliteHRsh SAclsfing Suase: Wharsidhe Rl awiabis selegiedfrommhe. hi gher
sheet r esjretpdieRodih,Usguraf RtHenidfi, BERIUFE BSIKIRAD, PRl SfhdonbiaBatat ed
esti rratetﬁfr 2f44 A of filmrenoved (or a renoval rate of approximately 122

A per m nu?g?.’ By conparison, the sane slurry without the added ascorbic
aci.d yi el ded |itt! eugihimge planarizators&@epositior inSiranmfly & th@intdrick aand®0 sanpl e,
and causg]qlan%ﬁ X, ﬁ]%r@%%u?@ ar{di sope .areas of filmdelam nated fromthe
substrat & Exanpl e SPCESIIANNBIINRGE  f rom a wafer containing a

e 6 MEasULedybar Fhast -t et ance haLere S oLt S o ool nee ¢
reasur ody o ieged 18 Be G of £3yE BRRE M arbiric Bthelcie S s Lt
resistan@d A slurry was prepared by addition of 0.5 milliliter (0.5 m)
of triethylam ne a : LN as: i id.to 80 m . of ter and 20
m of Rodel's CVP § %’g?@hg}ﬂ%@ﬁcﬁ%ﬁ?’%%é‘gggggs?ﬁﬁe Srsha efipistigg o GRAN| TE
MBW2000 PHWtamije, methylameing (téetiwamihe Xdauethglatmite, sad conginationsitheBsiinl er M ni met

1000 polisher and was polished on a Rodel polishing pad upon which several

mlliliters of the prepared slurry was added. Polishing was
. 2. The method of claim 1 wherein the Group VIl metal is present in an amount of

about 50 atomic percent or more.

3. The method of claim 2 wherein the Group VI metal-containing surface of the
substrate comprises a Group VIl metal in elemental form or an alloy thereof.

4. The method of claim 3 wherein the Group VIII metal-containing surface
comprises elemental platinum or a platinum alloy.

5. The method of claim 4 wherein the Group VIIl metal-containing surface
comprises elemental platinum.

6. A planarization method comprising:

positioning a Group VIl metal-containing surface of a substrate to
interface with a polishing surface, wherein the Group VIil metal is selected from the
group of rhodium, iridium, ruthenium, osmium, palladium, platinum, and combinations
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carried out using a pressure of 15 pounds and a speed of 5@ jug\vobaitions per
20 28 July 2006 WD 03/056620 PCT[US02140413 nrinute (rpm~ After 2 m nutes
the sanple was rinsed and dried, and the sheet resistance neasured again.
The hi gher sheet resistance values (four points neasured) yielded a
cal cul ated estimate of 462 A of filmrenoved (or a renoval rate of
approximately 231 A per mnute). By conparison, the sanme slurry 5 wthout
the added triethylanrine and ascorbic acid yielded little change in the
sheet redhgeafice of a sinilar sanple, and caused only scratches and some
areas of filmdel apy .t LT at. 10 A test sanple
was cut from a waf %Pb @ghggipﬁnﬁggaggﬁfgﬁﬁﬁthﬁé@8'}0%%WAZ$'88] t% 3081 ati num
Several |ocations @enefdngthesireupéiilanetalacontaiing surfaséieet  resi stance before
any polishing (foukihBRiMihe : | oot \ nge b t al
t hi ckness toé%h sheet r esipﬁ%ﬁ%@ﬁﬁ%@@%ﬁ% A\Rggﬁgésg_ag}gra{e%v% Aggtﬂbtgﬁon of
1.0 milli'0Mte O?aPBmH'P%'naﬁgqnt5ela¢tﬁéfrﬁwthqg®uep&agmb@slienewe arger®0 m  of
wat er anchmlfe, 28d EbmBiaftdehersofCVP sl urry containing A 203 as the abrasive
(GRANUE NMBW2000 Part ég. The sanple was fixed to the carrier on a Beuhler
M nimet 1000 pol i $hewribhg Plagarizsgen somepsiiensurtasy epmprisers shpNgizZibed upon whi ch
several agemtjandters of the prepared slurry was added. Polishing was
carried out using a,pressure of 15 pounds d a speed of = 20 50 revol utions
- per minute (rpm. )X]hgr?f" ‘geﬂ{qq{]'[cé@"iﬁﬁésgigﬁﬁ;ﬁ offitbe Brave ansistiBg ofir i ed, and the
sheet r esthylaanine nmatiagamiad, taghylaming Embitgh@iing a6 tomBiRatvhafereofval ues (four
poi nts neasured) yielded a calculated estimate of 249 A of film renoved
(or a renoval rate of approxinmately 124.5 A per minute). By conparison,
- the sane7sl| ur Tiye wiethodwt clainet atidedh the bxidizimgtdyeht id s8eaydiron ticglogne 25

iel ded Li ; ' h ' f a.si.m | e, d
Lansed ory e BFRBRBE A 0B EonbBOuRhGIoA Gor Bl kirfom 1 he

substrate. The foregoing detailed description and exanpl es have been given
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for clarity of understanding only. No unnecessary |imtatizmusiyaoesto be 30
understood therefrom The invention is not linmted to the exact details
shown and described, for variations obvious to one skilled in the art wll
be included wthin the invention defined by the clains. For exanple, while
t he description above focused on planarization of sem conductor-based
substrates, the 21 28 July 2006 WO 03/056620 PCT[ US02/ 40413 Conpositions
and nmet hods of _the invention are al so applicable to, for exanple,

pol i shi ng> gl asdEnelbes ¢fsiaim diwhessia the polishingeurfste pemyrises saolishingspas) e
appl i cat izmishe pldhRizaRHddRipRsklb® 6orASTHEES 8 piralf) br ARG sartidh@t ent  docunent s,

and publications listed herein are incorporated by reference, as if each
were individually 5 incorporated by reference. 22 28 July 2006 dains: A

pl a]panzats':c.on Wﬁéhﬁlmrﬁmﬂmﬂbr?@ﬁetdl@ﬂﬁﬂﬁioﬁ cﬁh@ﬁ@tio\ﬂ ddmdfi'isésaé- \(,:\ﬁnt ai ni ng
surface . trate to, interface with a polishing surface, erein the
Group Vi lchlurng)? §ff3a |r%5'vseeqaétbqeéd‘angrﬂq'ﬁﬁ®esﬁ PB"LfbgrS?teF WBH%B?I‘F%M?'E- um

rut henium osmum palladium platinum and conbi nations thereof;
suppl yi ngna p [nzati-on. c osi.tion in proximty to the interface ; and
o et i 205 P BBRER B BEpST L R PG e e gsdaierog fed:

pl anar i z#&L9$iQ@n ppomnltinations theprof.ses a conpl exi ng agent sel ected fromthe
~group of a cyclic diene, an organic am ne, and conbinations thereof; and
“wherein the organic annine is selected fromthe group consisting of

‘et hyl am fé, ﬁgﬁmemwméplah‘ri whinginethe sebstiatd iratdeyiicntnegor substratenbi nat i ons
thereof . sghstrkftas¥BhBgd of claim 1 wherein the Goup Vill nmetal is present
in an anount of abodt 50 atom c percent or nore.

12. The method of claim 1 wherein the Group VIl metal-containing surface is
removed relative to an oxide layer at a selectivity ratio of at least about 10:1.

13.  The method of claim 1 wherein the cyclic diene is selected from the group
consisting of 1, 5-cyclooctadiene (COD), 1, 5-dimethyl-1, 5-cyclooctadiene, and a
combination thereof.

14.  The method of claim 1 wherein the polishing surface comprises a fixed abrasive
article.

15. A planarization method comprising :
positioning a Group VIl metal-containing surface of a substrate to
- interface with a polishing surface, wherein the Group VIl metal is selected from the
- group consisting of rhodium, iridium, ruthenium,
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3. The nethod of claim2 wherein the Goup Vill netal -cont® jaiygosurface of
the substrate conprises a Goup Vill netal in elenental formor an all oy
thereof. 4. The method of claim3 wherein the Goup Vill netal -containing
surface conprises elenental platinumor a platinumalloy. 5. The method of
claim4 wherein the Goup Vill metal -containing surface conprises

el enental platinum 6. A planarization nethod conprising: positioning a
Goup Vill netal-containing surface of a substrate to interface with a

pol i shi ng surface, oh&Me palladien, @ablupn\&ddlcomtrmhomssthembéct ed fromthe group

of rhodium i ri di uggpg, Md‘&g%Hgﬁzaﬁéﬁ%%@osﬂéﬁ Ingq%ﬂ%ypo'tﬂ b irfitfce 88

conbi nations 23 28 anarlza?lon
conmposition in proRF‘ﬁ?'lZ;ﬂgttbeﬁﬁ@lﬁ Wilmeﬂai@entameaﬁusfacq; ng the Goup VIII

met al - cont ai ni ng SWﬁér@ﬁﬁhegﬁﬁér@éaﬂoﬁ Qcﬁnﬁgsﬁ‘lﬂ ﬁﬁée@%nco%% érﬁlhgg onpri ses

about 0.1 w-%‘t % about - % of corrp exi agent~ se ecte romthe
group of 23 OFSRMG Qegingfeid %i'rf‘aglt@%?ﬁfcandam ne, and combi nations thereof -,

wherein the pl ananwaérbmnh@Q@Q@a&ﬂ;msfsé!re&ta@fromﬁ@énlo%%oéé‘stmgbfj' zing agent;
and wherein, the org FIC am.ne is selected fromth rou st sting of

et hyl anmi FEYI3Rs, M "e'tt'f"’r‘t@{!?f?'lnﬁﬂtﬂW@thylﬁ‘m"}?e??ﬂ/%mﬁ"ﬂ@'onéﬂ@f%nb| nati ons

t her eof . 7 The nmethod of claim®6 V\/nerel n the oxidizing agent is selected
fromthe rou QRSIi,S erox nltrate apernanganate and a
conbi nat i gn tﬁ%?@S&’?dfg '%?%Wﬁ?g@d% r°8’p hEelab {SRSESSHE INANABAU Qher ei n t he
pol i shi ngbsu 50 atmic perpentoemoe.pol | shing pad and the pl anarization
conposition conprises a plurality of abrasive particles. 9. The nethod of

claiml1l wherein the planarization conposition conprises a plurality of
abr asi velpar t Thd msthhdiof cigimat Snsinaleiesise Gfoup ¥Ilpmesal-esnthinmg sefiaist 9 Mohs.

comprises elemental platinum.

18.  The method of claim 15 wherein the planarization composition further comprises
an oxidizing agent.

19. The method of claim 18 wherein the oxidizing agent is selected from the group

consisting of a peroxide, a nitrate, a permanganate, and a combination thereof,

20.  The method of claim 15 wherein the polishing surface comprises a polishing pad
and the planarization composition comprises a plurality of abrasive particles.

21... . The method of claim 15 wherein the planarization composition comprises a
plurality of abrasive particles having a hardness of no greater than about 9 Mohs.

22.  The method of claim 21 wherein the plurality of abrasive particlés comprise
CeO,, Al,0;, Si0,, or combinations thereof,

-23. .. The method of claim 15 wherein the substrate is a semiconductor substrate or
" substrate assembly.
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10. The nmethod of claim9 wherein the plurality of abrasive pgrdobg! es
conprise Ce02, A1203, Si02, or conbinations thereof. 11. The nethod of
claiml wherein the substrate is a sem conductor substrate or substrate
assenbly. 12. The nethod of claim1l wherein the Goup Vill netal -containing
surface is renoved relative to an oxide |ayer at a selectivity ratio of at
| east about 10:1. 13. The nethod of claim1l wherein the cyclic diene is
selected fromthe group consisting of 1, 5-cycl ooctadi ene (COD), 1,

5- di et hy#- 1, The mpgthiod of tlaidh heheraindhaorganinicheming anidtihsrandd frakdtheThe net hod

of clai mg;lo %ﬁﬁé@é{tmﬁ%’ﬂﬁc&@la H@hb?éézgc;oa%ﬁnccgcr@)grosp%ﬁmg abi6a ?Cbarcgl ve

article. arrzation’ trohrng a oup Vill
met al - coﬁt@"’ﬁﬁ@@d pf tawbinagfions tharkeft rate to interface with a polishing
surface, wherein the Goup Vill netal is selected fromthe group

consi sting of _rhodium _iridium ruthenium 24 28 July 2006 osm um

pal | adi ua? p! B¢ matfed ghelaisbibvhrieindhsealisling strfacenopipises fixelabiraivezat i on
conmposi t pAlel N proxinmty to the interface and planarizing the Goup Vill
metal -contai ning surface wherein the planarization conposition conprises an
organic amne and an organic cheating acid or salt thereof; and wherein

t he orgamsc anpmaamz@t,g.eh@m@oﬁ,bﬁgmé he group consisting of ethylam ne,
- met hyl am ne, triethyl]an ne, trl{}ﬁéﬁl%/?am ne, and_conbi nations thereof. 16.

The method of cl aiRFSHBNIH AP lsoptaliing suraca ot 2 subsiaedat in an anount

of  aboulntes@catvittith polshingestifacy, wiefdh tha?;romlumtaqglsaéctsd Rorttd wherein the
a conpri se ment atinum 18. The

G \f| t al f |
mat?ﬁgd of ogﬁ?r%si%g ﬂﬁ{g ni"ﬁg‘{' E’F"pf"gmqni’é‘fc’l”&ﬂ“d@ﬁ%@@tﬁ’%ﬁ”&b??%er conpri ses
an oxi di eanmgnaigesithereof ;

supplying a planarization composition in proximity to the interface ; and
planarizing the Group VIl metal-containing surface ;

wherein the planarization composition comprises abrasive particles and a
complexing agent ; and further wherein a majority of the plurality of abrasive particles
are CeQ, abrasive particles

wherein the complexing agent is selected from the group consisting of an
organic amine, a cyclic die_ne, and combinations thereof: and

wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, triethylamine, trimethylamine, and combinations thereof.

27.  The method of claim 26 wherein the Group VIl metal is present in an amount of
about 50 atomic percent or more.

28.  The method of claim 26 wherein the Group VIl metal-containing surface
comprises elemental ruthenium. ‘

29.  The method of claim 26 wherein the planarization composition further comprises
an oxidizing agent.
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19. The nethod of claim 18 wherein the oxidizing agent is zjugcioesl fromthe
group consisting of a peroxide, a nitrate, a permanganate, and a

conbi nati on thereof. 20. The method of claim 15 wherein the polishing
surface conprises a polishing pad and the planarization conposition
conprises a plurality of abrasive particles. 21. The nmethod of claim15
wherein the planarization conposition conprises a plurality of abrasive
particles having a hardness of no greater than about 9 Mhs. 22. The

met hod of claim 21 wherein the plurality of abrasive particles conprise

Ce02, AL208, SHaZnethid ¢remEh DeWheRh thB8FRRc ched: acid@@eré@%émn%e ¢l aim 15

wherein the substrate is a sem conductor substrate or substrate assenbly.
25 28 JulYOWbEHEsisg of paelicacidngrpoltic arigi glia scidirsprannicerie, ertgama@d.cheat i ng
aci d i s sebeniteddfdraintohiddatigisabgresOnsi sting of acetic acid, ascorbic acid,
citric acid, propenoic acid, tartaric acid, succinic acid, and

conbi nations thereof. 25. The nethod of claim 15 wherein the polishing
surface @&npr iThe snethddiof eldina e ahérem thé-bj?dlile dRne &&eleetdalf@ﬁaﬁhb@%dp?n et Bod
conpri si itioning. a G.ou .al -containing surface of a substrate
to i nterpaeang e i LOmPramE %@@M a?gé'mmﬁﬂﬁrw@ﬂ@g@%a Pl nmetal is

sel ect ed chmbimetidrethegobup consi sting of rhodium iridium ruthenium osmum
pal | adium platinum and conbinations thereof supplying a planarization
conposition in proximty to the interface and planarizing the Goup Vill
met al - coRRai niThgmethofl af daimh2f whereintilee pblishiag zatficeomprigess polieking pagir | ses
abrasive particles and a conplexing agent ; and further wherein a majority
of the plurality of abrasive particles are Ce02 abrasive particles wherein
t he conpPexi nd Piﬁj@ﬁ%aﬁpﬁmgﬁﬂé@@@dﬁﬂn@m the group consisting of an organic

amine, a cyclic digAginAdd OPUMIhLANGAAME A act Bk WIRIELTot Ne oF 9ani ©
amne is,se|lected fromthe group consisting
: interface with a polishing surface, wherein the Group VIIl metal is selected from the
group consisting of rhodium, iridium, ruthenium, osmium, palladium, platinum, and
combinations thereof ;
supplying a planarization composition in proximity to the interface ; and
planarizing the Group VIl metal-containing surface; _
wherein the planarization composition comprises a complexing agent
selected from the group consisting of a cyclic diene, ethylamine, methylamine,
triethylamine, trimethylamine, acetic acid, ascorbic acid, propenoic acid, succinic acid,
salts of acetic, ascorbic, propenoic, or succinic acids, and combinations thereof; and

further wherein the method is carried out in one step.
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et hyl am ne, nethylam ne, triethylam ne, trinmethylam ne, ang gg¥bsations
thereof. 27. The nethod of claim 26 wherein the Goup Vill netal is present
in an anount of about 50 atomic percent or nore. 28. The nethod of claim
26 wherein the Group Vil | netal-containing surface conprises elenenta
ruthenium 29. The nmethod of claim 26 wherein the planarization conposition
further conprises an oxidizing agent. 26 28 July 2006 30. The nethod of
claim 26 wherein the organic cheating acid is selected fromthe group
consi sting of acetic acid, ascorbic acid, citric acid, propenoic acid,

tartaric gaci dA plangigatitnindthddconditdingonbi nati ons thereof. 31. The nethod of

claim 26 wherein the cyclic diene is selected fromthe group consisting of
1, 5-cycl ooct adi enBO?"éﬂP,aQT@PMI'WPW&FQ@?'"'BQé&”@cﬁé’éﬁéﬂfi’%ﬁ@ toand a

conbi nat iimterfadearitcs poliding JirtacEBINEEN Gie Gloah MIRAcheselehed ASMARS | Shi ng
i zation method conpri sing:

surface ri . Q lishing.pad. 33. A planarjz. .

posi ti oni%ﬁ%}aé: oggtmg “@ﬂ?ﬁd‘%ffgfl“?"&dH'Paﬁ"Hﬁ“n*gS@Hmf Bﬂ!'@é'B'F'- Bledisepdi e to

i nt er f aceombinhtiaespidresthi ng surface, wherein the Goup Vill netal is

sel ected fromthe nsi sting of rhodju i ridium  ruthenium osm um

r c ) . ]
“pal l'adi um pl ati nuf pﬁ'ﬁr@a @%Wﬂ%% HE’O?'H%'? Bgyoximiiy g g 'HET"%CEBI anari zati on
conposi tion in propamrizingttioe Gheipi Vil ewtaicentaininig spifavear i zi ng the Goup Vill
Compl exing agent ShgrBhthe SRR R OR B RleeF Ao PR o osil e, -
et hyl am ﬂlg}"ﬂ" TR/samrienng agent stlénpedfnm the grodmeinkiplirofrogclicalisee] an aci d, ’

ascor bi Co%hig,anm{é)gﬁ@g&ﬁbiﬁ%ioﬂsﬂ%lrlé‘df.i nic acid, salts of acetic, ascorbic,
propenoi ¢, or succinic aclds, and combinations thereof', and further

‘wher ei n t he net hoduitkersdersirtheguathechis oardied paldn on@gteps July 2006
: : wherein the planarization composition further comprises an oxidizing
agent; and
wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, triethylamine, trimethylamine, and combinations thereof.

35. A planarization method comprising :

providing a semiconductor substrate or substrate assembly including at
least one region of a platinum-containing surface;

providing a polishing surface;

providing a planarization composition at an interface between the af least
one region of platinum-containing surface and the polishing surface ; and

planarizing the at least one region of platinum-containing surface ;
wherein.the planarization composition comprises a complexing agent selected from the
group consisting of a cyclic diene, an organic amine, and combinations thereof and

wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, -triethylam_ine, trimethytamine, and combinations thereof.
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34. A planarization nethod conprising: positioning a G oupz8\ulyl2006

net al -contai ning surface of a substrate to interface with a polishing
surface, wherein the Goup Vill netal is selected fromthe group
consisting of rhodium iridium ruthenium osmum palladium platinum and
conbi nati ons thereof, supplying a planarization conposition in proximty to
the interface; planarizing the Goup Vill netal -containing surface;
wherein the planarization conposition conprises about 0.1 w-%to about 10
wt-% or a conpl exi ng agent selected fromthe group consisting of cyclic

di ene, an36,or gaplagarRAiidiEmebd ceMpiimat i ons thereof -, further wherein the
met hod i s carded out i wherein the planarizatigon conposition

ip one step: _
further conprises QFPVJ)CE‘?%? semRigondusian subsiaie %‘?ég%fa#“' RO IRENANGAY ne i s
sel ect ed ltashm¢ hegiograd afplatdosi-ntangngéurfags;ny| ami ne, met hyl ami ne,

triethyl g riqethyl am ne, and conbinations thereof. 35. A
pl anari z |@ﬁn%%tnﬂ%’§m@c§r‘i’§??%i ng: providing a sem conductor substrate or

substrat e assenbl ypravidingh pignatzatibreasitposiiion bEg iaerate Betpbat thelameasint ai ni ng

surface; proyi.di - nol [ shi.n urface;.proyidin | anari zation

conposi tidglﬁqgélgﬁaﬁqﬁl%'tng&féf%ga’%g? %e‘?ﬁe FH%ﬂ{étPO){ﬂggq g"’%‘ﬁg 'gi on of

pl ati num cont ai ni nplapanifiraribe ah Bastome pediorsdii plainamrdontning sundegl anari zi ng t he
at | east one regio : i ! i.0ik in,the

pl anari zati on com@??{ei@h@?gﬁﬁaﬁ@@@%ﬁﬁZ"%’k@gegsgaebﬁ@ﬁ%&@{%‘gé‘bf’vtom t he
group corl§ivét’ At edmplexing agent delected fram tie granp cormibting of anytlic diete, mat i ons

t her eof %nmiﬁé,%nﬁ%mﬁfng%ﬂs%@r@hﬁe is selected fromthe group consisting
of ethylam ne, nethylamne, triethylanne, trinethylamne, and

- ¢ombi nati ons t her ewhereingpe planadzation compegitiop furthep c@aprises an Axigiziagar i zat i on
met hod cegwti Hidg
wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, triethylamine, trimethylamine, and combinations thereof.
37. A planarization method comprising:
providing a semiconductor substrate or substrate assembly including at
least one region of a platinum-containing surface;
providing a polishing surface;
providing a planarization composition at an interface between the at least
one region of platinum-containing surface and the polishing surface; and
ptanarizing the at least one region of platinum-containing surface;
wherein the planarization composition comprises an organic amine and an organic
chelating acid or salt thereof: and
wherein the organic amine is selected from the group consisting of

ethylamine, methylamine, triethylamine, trimethylamine, and combinations thereof.

38.  The method of claim 37 wherein the planarization composition further comprises
an oxidizing agent.
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provi ding a sem conductor substrate or substrate assenbly dsnlyedomg at

| east one region of a platinumcontaining surface; providing a polishing
surface; providing a planarization conposition at an interface between the
at least one region of platinumcontaining surface and the polishing
surface; and planarizing the at |east one region of platinumcontaining
surface; wherein the planarization conposition conprises about 0.1 w-%to
about 10 wt-% of a conpl exi ng agent selected fromthe group consisting of
-a cyclic diene, an organic am ne, and conbi nati ons thereof; wherein the

pl anari zagd, on &£ pERAFLEdPRehYE E&ﬁﬁﬁw‘pri ses an oxidizing agent; and

wherein the organic amne is selected fromthe roup consisting of
et hyl ani ne, net hyl 4G 3 peraicondusier gebstrate apsemPly induding adlegstentbi nat i ons

t her eof . regdién ofa plaitah-cdmhih@g sifidaod conprising: providing a sem conductor
substrate or substrate, assernl I% including at |east one region of a
pl ati num cont ai ni n§"&HNGRROISPPgSIEAGSy a pol i shing surface: providing a

pl anarization conpesividirga fhn@iaiich @pERioh &t MeRRrbhSo@ivebitielat RBE I €gi on
of platin i shing surface; and planari zing

m cont i.ng surface and the polis
the at | eog'gtre%%%gfrp f&l"gﬁ"‘é’f‘{%'%? ﬁ?@Bﬁle'ﬁ"l Rl shies®e@nd wherein the
- planari zation conppkhhiizing the aplebstee ayieh GRktAuMBORRIMRsRACOHF gani c
chel ating acid or %jaltejntlngé%of' ﬁnd wherein the .orgaﬁ)ni ¢ amne is selected
from the group condigting: R IARYT SPHRRSMORSORPTISE AhersiveRadidRR AWdidne,

t ri met hylcamplesingagentcenthi nati ons thereof. 38. The nethod of claim 37

agent. 284 25 July S0E6MeER RSN AP B BB ER R RGOt ovi i ng a
seni cond@bmsivepatisiesat e assenbly including at | east one
: - wherein the complexing agent is selected from the group consisting of an
organic amine, a cyclic diene, and combinations thereof: and
wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, triethylamine, trimethylamine, and combinations thereof.

40.  The method of claim 38 wherein the planarization composition further comprises
an oxidizing agent.

41. The method of claim 39 wherein the polishing surface comprises a polishing pad.

42. A planarization method comprising:
providing a semiconductor substrate or substrate assembly including at
least one region of a platinum-containing surface;
providing a polishing surface;
providing a planarization composition at an interface between the at least
. one region of platinum-containing surface and the polishing surface; and
planarizing the at least one region of platinum-containing surface ;
wherein the planarization composition comprises a complexing agent
- selected from the group consisting of a cyclic diene, ethylamine, methylamine,.
triethylamine, trimethylamine, acetic acid, ascorbic acid, pfopenoic acid, succinic acid,

salts of acetic, ascorbic, propenoic, or succinic acids, and combinations thereof ; and -
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region of a platinumcontaining surface; providing a polisigJy2s06face;
providing a planarization conposition at an interface between the at | east
one region of platinumoontaining surface and the polishing surface; and

pl anari zing the at | east one region of platinumcontaining surface wherein
t he planarization conposition conprises abrasive particles and a

conpl exi ng agent; and further wherein a nagjority of the plurality of
abrasive particles are Ce02 abrasive particles wherein the conplexing
agent is sel ected flurdrer wherepprtbepretimdds sdriieouwtin @i stqgp.gani ¢ anmine, a cyclic
di ene, and conbi nati ons thereof, and wherein the organic amne is selected
fromthe group consisting of ethylamne, nethylamne, triethylam ne,

trimet hyl‘%m' ne? planfizetinronethed comsprisirer eof . 40. The met hod of cl ai m 39
wher ei n the pl anar iyz@kd fé}ﬁp&@f ri i di.zi ng
agent. 41. The net ﬁgﬁ&dcl) clarm Em%%#%&ﬁéu%gr%s%?‘ﬁémgﬁ{r&%u%‘gdjct:orrpri ses a
pol i shi nde3rhane region okaplafinypiceaieining sweersd conpri sing: providing a :
sem condygbiding 4 pefidhitg@uficesubst rate assenbly including at |east one
region of a platinumcontaining surface; providing a polishing surface;
providing a pl anar PRYEWP Rigassalian ompesitiomat antietefapedebieandbn atlaestat | east
one T egi @hedbgioh St plAMIMCORRMINY WS EARHE pRihidgeriRe) bsdi ng surface; and
pl anari zing the at %east ope region of platinumcontalning surface wherein
““the planarization EGRYENGheA IREH R seionof plalipyraepiginiigantiacesel ect ed from

- the gr oupvhessisitetplam@rigdtion coypdsitondopiPasesibiul ALY, toBbINVAANLNRT 2 _
triethyl %n%nlexmt ri m%t h%lta%ne, acetic acid, ascorbic acid, propenoic acid,
succi ni c “3OPEXING ggeit selgpted ram;the gtoup Gopsigting of 3 pedip figne.@n grNiG aMeaci ds,
and conbendtorobisatidnettesdofand 29 28 July 2006 further wherein the nmethod is
carried oyt in ONeq&h&Rinerein the method Is carried out in one step;
wherein the planarization composition further comprises an oxidizing agent; and
wherein the organic amine is selected from the group consisting of ethylamine,

methylamine, triethylamine, trimethylamine, and combinations thereof.
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43. A planarization nethod conprising: providing a senm corgugly@oosubstrate
or substrate assenbly including at |east one region of a

pl ati num cont ai ni ng surface; providing a polishing surface; providing a

pl anarization conposition at an interface between the at |east one region
of plati num Gontaining surface and the polishing surface; and planarizing
the at | east one region of platinumcontaining surface; wherein the

pl anari zation conposition conprises about 0.1 w-%to about 10 wt-% of a
conpl exi ng agent selected fromthe group consisting of a cyclic diene, an

. organi ¢ aga.ne, A pRASHZAP MM RFusk h%ﬁ\;ﬁﬁ%a chpadtBES PAARS SlyBr, bk gﬁ&(ﬂOd I's

carded out in one step; wherein the p rization conposrti on urt
conpri sesCURPTSIGd zi ng agent; and wherein the organic amne is selected

. fromthe group Con?r&id&lﬁ@a Qém@bﬁﬁdcm%traté@rtshMét@dﬂ Q@semtb d,‘ I'%K/fﬁglaam ne,

trimethyl ations thereof, 29a 2

pl anar i za’faer‘)a eﬁéﬁ%ﬂ‘f’a‘er u%rg‘efjﬁhqr%?’}ﬁrﬁba g"’%‘&ﬁﬂ%lﬂeﬁﬁ‘ @ﬂtaﬂmla@r | ayer, the
met hod  clonmed Giethe q@ttsmed IdREEcRIcIBT, GAHRAIS HRIGRUP YIIT BRI i9GeiettBd oAl €
assenbl y att gd dielectrjc |layer fornmed thereon and a G oup

“Vill neta eg‘”%‘ﬂtcg{'ﬂﬁwgq Hipdium. frighu qutbealim; oraniva: paladiue. H?E’T%@F‘Pc | ayer,
wher ei n tdoenb@ations dedebf met al is sel ected from the group consi sting of

hodi di di nb
thereoft posi ti oni ARG LhrBaMOY S feeh £f cotprueBPe prabn ace
‘wWith the \(Hicrw@l-cwmlmngéam contadining | ayer; provi d| ng a pl anari zation
conposition in pro {,Jqog,ﬁ% aﬁz;}l%?o%ngoﬁ']cp gﬁgrtl ‘@f@ﬁ’gwt@ OntB h| n U%ur:‘iaf:e and

the Goup Vill net ni ng ayer,
met al - corihePalishigy suyase; andmm@rqupt\ﬁlibmptadmaﬂamagnmr ramposi tion conprises a

~ conpl exi ng agent @h%@q é@r@]pt\hﬁ n%t&%n{éﬁ-.’]-?dl%érr,‘g of a cyclic diene, an

organi c am ne, and conbi S
. wherein the planarization composition comprises a complexing agent

selected from the group consisting of a cyclic diene, an organic amine, and combinations
thereof and _

wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, triethylamine, timethylamine, and combinations thereof.

45. A planarization method for use in forming a capacitor or barrier layer, the method
comprising :
providing a semiconductor substrate or substrate assembly having a
patterned dielectric layer formed thereon and a Group VIl metal- containing layer
-formed over the patterned dielectric layer, wherein the Group VIIl metal is selected from
the group consisting of rhodium, iridium, ruthenium, osmium, palladium, platinum, and
combinations thereof ;
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thereof and wherein the organic amne is selected from thesgugupogonsi sting
of ethylamne, nethylamne, triethylamne, trinmethylamne, and

conbi nati ons thereof. 45. A planarization nmethod for use in formng a
capacitor or barrier layer, the nmethod conprising: providing a

sem conductor substrate or substrate assenbly having a patterned
dielectric layer forned thereon and a Goup Vill netal- containing |ayer
fornmed over the patterned dielectric |ayer, wherein the Goup Vill netal is
selected from the group consisting of rhodium iridium ruthenium osm um
pal | adi um pl at i nurgos@Bbsin Sitioning
a first ti o of r’ﬁa poI |%ﬁ?f\%b§ﬁé¢ gf:;’zp %‘hgl?ﬁgg%r{%gtfﬁoalﬁ&xméqggﬂ%b VI

met al - conY dimt Fontging a¥ﬁr®VI ding a planarization conmposition in proximty

‘to the contact bet W.ngaguanmﬂaﬁén aﬁiﬁgﬁlbaﬁ@@ﬂg.tgﬂMh&m%Meen

t al t al t
Tayer | WHEPBIelsa et ine Brdlg 1L EiepriApifogBRp A des about 0. 1 w961 o

-about 10 wt - % of @f&?ﬂﬁﬂh@ﬁer&‘}o@g‘emtmaﬁldbﬁ{aﬁhg‘l@ -t he group con5| sting of
a cyclic diene, an ‘%Bﬁ‘l ¢ am@ﬁ and conbi nati.ons ther$ rein the

planarization conpdd® el efization Geppqsiios comPEsESABRHYT Wi O'a\tnd

- wher ei n ttewtehh ghaicompleking agent selected &dnfth@gnohh CogHiduY oﬁ@q&lusﬂzbﬁl@ a@uf

" thereof.

et hyl am rbi%adﬂ@érnl?ﬁleaéﬂdrlc% biratiStd I}ﬁ%%gf] ne. tri met hyl am ne, and conbi nati ons

ahar z on e use in formng a capacitor or
“barrier |ayer, thewimetdrodie pnefiatisn cgmpqsitionifuliieg cemprises aopgidicihgr substrate
or subst rag gﬁ(fenbly having a patterned dielectric |layer fornmed thereon
and a G o net al -contai ning |ayer formed over the patterned
dielectric layer, wheiesithe organiGamine ivistlected fram the geebeotssding obm t he  group

consi St rhyRmifd) ALtRmnE| tHétHiTam B ARBIYEmIRS Thé BomBihoAg iHaPdorP! ati num  and

486, A planarization method for use in forming a capacitor or barrier layer, the method
comprising:

providing a semiconductor substrate or substrate assembly having a
patterned dielectric layer formed thereon and a Group VIl metal-containing layer formed
over the patterned dieléctric layer, wherein the Group VIl metal is selected from the
group consisting of rhodium, iridium, ruthenium, osmium, palladium, platinum, and
combinations thereof;

postioning a first portion of a polishing surface for contact with the Group
VIl metal-containing layer;

providing a planarization composition in proximity to the contact between
the polishing surface and the Group Vili metal-containing layer; and
planarizing the Group VIl metal-containing layer;
_ .- wherein the planarization composition comptises an organic amine and
an organic chelating acid or salt thereof; and

wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, triethylamine, trimethylamine, and combinations thereof.

47.  The method of claim 46 wherein the planarization composition further comprises
an oxidizing agent.
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conbi nations thereof; postioning a first portion of a pol izshiupgosarface for

contact with the G oup VIII netal-containing |ayer; providing a
pl anari zation conposition in proximty to the contact between the
polishing surface and the Goup VIII netal-containing |ayer; and
pl anarizing the Goup VIII netal -containing |ayer; wherein the

pl anarization conposition conprises an organic anmne and an organic
chelating acid or salt thereof; and wherein the organic amne is sel ected
from t he 4f oup® Blanaizatiomgethpd fasuig indnintieg asapavitbroribagier Eyéretheyhatndche,

tri met hyl @Mpr€ingand combi nations thereof. 47. The method of claim 46
wherein the planarization conposition further conprises an oxidizing
agent. 31 - ------ ~providing a sergicongiugtop g@trategr spbsdaterreseblyihevingret hod for use

in form rnattarrtéalafa;rédtrmawr fdraed 'tr%'i'edrﬁé{‘%ra GFdﬁs Wh@%ﬂi coﬁt%%'lég}ePg provi di ng
a sem CO UCt or substrate qr su }w&at e assenb havi n patter ned

- di el ect ri'8MedQyer g ngiamed dielsstic layer é[""@%ﬁhwe\ﬁ’rpllp Vltrag Hal '%%?Qiﬁ’%fr% | ayer

formed owuge gicap cﬁﬂésétiﬁglbemodiuﬁi Rigiufr, futhé)@h, osieh Saaditif, Stham, Yha | netal is
selected fr t he p consi sting of rhodium iddium ruthenium osm um
pal | adi urly’ "@T"&E ffﬁfﬁ? combi nations thereof; positioning a first portion

of a polishing surbast%orﬁnya fretdontidn ofiat golisHiey ﬁrﬂb@forh@)ﬁtbctlmh%e Gpai ni ng

| ayer; pr r| zation conposition in proximty to the contact
bet ween \{?Wen%w?o'ﬁﬁighg GFface and the Goup Vill metal -containing |ayer;

~-and pl anari zi ng t herotidinge Matdrizatieinadompositiar niphgkimigyethe sdhtictbstwele
Doent | antr RGN A SR Vi p QR BB R ATy OF abrasive
- particles are Ce02planarizing the Group VIII metal-contammg tayer ;
wherein the planarization composition comprises abrasive particles and a complexing
agent ; and

further wherein a majority of the plurality of abrasive particles are CeO,
abrasive particles

wherein the complexing agent is selected from the group consisting of an
organic amine, a cyclic diene, and combinations thereof; and

wherein the organic amine is selected from the group consisting of

ethylamine, methylamine, triethylamine, trimethylamine, and combinations thereof.
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abrasive particles wherein the conpl exi ng agent is sel ect ex$ Juy@ong he group
consisting of an organic amne, a cyclic diene, and conbi nations thereof,
and wherein the organic anmine is selected fromthe group consisting of
et hyl am ne, nethylam ne, triethylam ne, trinethylamne, and conbi nati ons
thereof. 31a 28 July 2006 49. The nmethod of claim48 wherein the
pl anari zati on conposition further conprises an oxidizing agent. 50. The
nmet hod of cl aim 48 wherein the polishing surface conprises a polishing pad.
51. A planarization nmethod for use in formng a capacitor or barrier |ayer,
the meth o bl O 4 g g ] c substrate
assenbl yqﬁ'av_i ﬁ’fg‘wﬁg?’ { g%ﬁgxdé gbﬂ?'@??éﬁgh Eﬁ%}%@% #ogﬁpﬁéhﬁgﬁh%rﬁég%oﬂgﬁ%g% G oup
Vil net 8noxidighp goeitng | ayer formed over the patterned dielectric |ayer,
wherein the Group Vill nmetal is selected from the group consisting of
rhodi um _iddium ruthenium osmum palladium platinum and conbinations
t her eof ; Posi ﬁi‘%’ﬁf’“‘@d &f ¢lains48 whnreindbe palishing svifanei aegirysrsf 2p@ishiog pachnt act
Wth the Goup Vill netal-containing |ayer; providing a planarization
conposition i roximty to the contact between the polishing surface and
“the Grou% Vi | Pﬁﬂ?%a!'%ﬁ‘ﬁﬁmif?@spa@/@fmmaﬁ&aaacafﬁapi barviey layes thg BaiRo | |
met al - coadraprizingg | ayer; wherein the planarization conposition conprises a

~conpl exi ng agent sel.ected fromthe up consi sting of cyclic diene,
et hyl ami ne, net hylpé?ﬁ'?ei%?aS?Wi%P%‘gﬂ‘%ﬁﬁﬁ%m%t?ﬁ %trﬂ}?ag%‘%’f&'y B9 aci d,

ascor bi cpaiteired disteirioyasr fatied thauochd £ Geslipd/Ill nfetdit SordiniagRiyérc, ascor bi c,
pr openoi ini.c acid and conbi nations t eof -, anpd fuyrther
Mherein oS oRpBE keEH dblkcsTiove BReTE tagSrou bRl s Sesiss ol

- pl anar i Zthe igonproendisihg fob rhodsien, iirdidnerothagua, cafias palladoim, batinierandayer, the
method  combinations thereof - ‘ |

positioning a first portion of a polishing surface for contact with the Group
VHI metal-containing layer ;

providing a planarization composition in proximity to the contact between
the polishing surface and the Group VIl metal-containing layer; and
planarizing the Group Vill metal-containing layer ;

wherein the planarization composition comprises a complexing agent

- selected from the group consisting of a cyclic diene, ethylamine, methylamine,
triethylamine, trimethylamine, acetic acid, ascorbic acid, propenoic acid, succinic acid,
salts of acetic, ascorbic, propenoic, or succinic acids, and combinations thereof; and
_further wherein the method is carried out in one step.
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conprising: providing a sem conductor substrate or substr adsaugssesbl y
having a patterned dielectric |layer fornmed thereon and a Goup Vill

net al - Gont ai ning | ayer forned over the patterned dielectric |ayer, wherein
the Goup Vill netal is selected fromthe group consisting of rhodium
iridium ruthenium osmum palladium platinum and conbinations
thereof-, positioning a first portion of a polishing surface for contact
with the Goup Vill netal-containing |layer; providing a planarization
conposi t i%h i i pamsizatianmethod fre use intfaiinde tawseitor drivarreolayshinegnatbsd ace and
the G oupMidrking®et al - containing | ayer and planarizing the Goup Vill

met al -oontairning |ayer; wherein the planarization conposition conprises
about 0.1 w-%to &bvifing asemicomgugior substiatel as sibsjratassemblylheeingd from t he

group consgtsineAd; | [ )| s ' i ons
t her eof ; %&?ﬁg?’ﬁ%ﬁéﬁ?ﬁﬁgeﬁgt og al?@ ac(giorgﬁgéf%%g ?ﬁ“%'ﬁ@géaﬁ%@h\?\%fer ein the
pl anar i zAVPoie PBRYIBYY diplshtricdavenaheteimibe iGrewr W rostalds s¢laged figmithe  and

wher ei N tdheupscasiBlirg ¢FFhdturh SridiGh SetHefiukd, 8Shiuhe pafRbLn, girllra,téﬂag of

et hyl am ne, mat_(g}/l amne, triet hyl am ne, "tri met hyl am ne, conbi nati ons
t her eof . BHPINGHAISIASIRE of claim 51 wherein the polishing surface conprises

a polishing pad. - pdsitiohitg é‘fﬁkfwtidi‘lfof%g@iiéﬁi@s%% frRobtBs widltheBidig Surface
5. A planarization nmethod conpri sing:

gggﬂ : 2ﬁi§ﬂ@m}c§{%g%ﬁ%gwi4y\éﬁet er t lzglnteéi ning surface of a substrate to
interface with a pplovilhgrgplsntrization, compesitorintpiexifitPiphd/bdrtadiBétieenh S _
ol at 1 numh g TR B e oRd Vil et peigihg e P ar | zatf on' compos: ti on
in proximty to thelanartzénftae Sroupplikrmtdl-zomginingdayeroup Vill netal - cont ai ni ng
surface; wherei n. g Bi:3R8 blahstiaflh SARRLS cONpiRbL1 - 50RESE N9 agent
10 wi-% of a complexing agent selected from the group consisting of a cyclic diene, an
organic amine, and combinations thereof;
further wherein the method is carried out in one step;
wherein the planarization composition further comprises an oxidizing
agent; and ,
wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, triethylamine, trimethylamine, and combinations thereof.

53.  The method of claim 51 wherein the polishing surface comprises a polishing pad.

54.  The method of claim 51 wherein the polishing surface comprises a fixed abrasive
article. ;

55. A planarization method comprising:
_ positioning a Group VIl metal-containing surface of a substrate to
- - interface with a polishing surface, wherein the Group VIil metal is selected from the
group of rhodium, iridium, ruthenium, osmium, paltadium, platinum, and combinations
thereof; '
supplying a planarization compasition in proximity to the interface;
planarizing the Group VIll metal-containing surface;

. wherein the planarization composition comprises a complexing agent -
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32a 28 July 2006 selected fromthe group of a cyclic di ermsJug2o06 gani c

am ne, and conbi nations thereof-, wherein the planarization conposition
further conprises an oxidizing agent in an anmount of no nore than about 10
w-% and wherein the organic anmine is selected fromthe group consisting
of ethylam ne, nethylamne, triethylamne, trinethylamne, and

conbi nations thereof. 56. The nethod of claim55 wherein the conpl exing
agent is present in an anount of no greater than about 10 wt-% 57. The
met hod ofSleptad frméhareriapha exslic dienplasxdirganicareine, drsl ombipatiens theraof, amount  of

about 0.5 wt-%10 #hash ife Whndfhzaf @%&@f&@@d&ﬁ@@é@ﬁ%@ rising:

positionin ,a Group Vill netal -contali surtface e to
i nterfac@d ﬂfharaa'wnfgfrnwgowmrae@utmw ;andhe Group Vill netal is

sel ected fromthe wiﬁHrélH%é?&ﬂ%léhhﬂﬁ IQEelééi@éifr&mhé Grb@ SRsisfibg Geni um osmi um
| atinu mbi nations thereof, suUpplying a planarization

pal | adi u

‘conposi t%ﬁ'gwwepfn(?&ym'}? frt?ﬂiyllf’é"'P%t"@ﬁ?taﬂém’”epﬁwbzwﬁgn% teregf.oup VI f |

met al - cont ai ni ng surface wherein the planaftation conposition conprises a
conpl emgg ag.tht tled m the group consisting of a cyclic diene, an
or gani ¢ ari ne, ﬂ@t 'e‘f' ks eoptRlexingagent iy Pasentn ﬁ'ﬂ&m"t‘ﬁttqfon
conposi tncn)grefalertﬁaerabcmmprwt&e.s an oxidizing agent in an amobunt of no nore
t han about 10 w-% and wherein the organic amne is selected fromthe
group consisting of ethylam ne, methylam ne, triethylam ne,

tri met hy$7ani nihe ragttioc afirdinimB6ivarsei therceaiplexing&gerte pretmasa® bmelstion 58

wher ei n 1hg io is present in an anount of about 0.1 wt-%to
B/Qéé‘g F{F@oﬂ%‘eﬂr{v 0

about 1 wt & of claimb58 wherein the conpl exi ng agent is
present in an amount of no greater than about 10 wt-% 61. The net hod of

claim 6%&merﬁblanérﬁ§ti&%h8&ké}ﬂp&9%m is present in an anount of
~ positioning a Group VIl metal-containing surface of a substrate fo
interface with a polishing surface, wherein the Group VIl metal is selected from the
group consisting of rhodium, iridium, ruthenium, osmium, palladium, platinum, and
combinations thereof;
supplying a planarization composition in proximity to the interface;
planarizing the Group VIl metal-containing surface;
wherein the planarization composition comprises a complexing agent
selected from the group consisting of a cyclic diene, an organic amine, and combinations
thereof; .
_ wherein the planarization composition further comprises an oxidizing
agent in an amount of no more than about 10 wt-%: and
“ wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, triethylamine, trimethylamine, and combinations thereof.

59.  The method of claim 58 wherein the oxidizing agent is present in an amount of
about 0.1 wt-% to about 1 wi-%.

60. The method of claim 58 wherein the complexing agent is present in an amount of
no greater than about 10 wit-%.

61. . The method of claim 60 wherein the complexing agent is present in an amount of

32b




32b 28 July 2006 about 0.5 w-%to about 5 wt-% 62. A planialyi2ped i on

nmet hod conprising: providing a sem conductor substrate or substrate
assenbly including at |east one region of a platinumcontaining surface;
provi ding a polishing surface; providing a planarization conmposition at an
interface between the at | east one region of platinumcontaining surface
and the polishing surface; and planarizing the at |east one region of
~platinumcontaining surface; wherein the planarization conposition
conpr i sesAbQUEBAPL-BatormoatPemt%. sel ected from the group consisting of a
cyclic diene, an organic am ne, and conbi nations thereof, wherein the

pl anari zation conposition further conprises an oxidizing agent in an
‘anount  0féZno AoRlenaripationasdhad aonprising and wherein the organic amne is

~-selected fromthe g %%ié&nigggoroéubsﬁét@%}@msﬂ ggg%rpeabggma@ﬁg et hod of

FP.
triethylamne, trinmet hyPam ne, and conbi nations
cl ai m 62 'G#sEPRs feoloR&f 2 Bl CoRfaiaeUITaes; present in an anount of no

~greater than about pdQidia%olififing JiHacBEt hod of claim 63 wherein the
conpl exi ng agent is present in an anount of about 0.5 w-%to about 5

W-% 65. A pl anar PP4ing 3 RnaHERiionsepppaiionat apineifasehgtvweandhe aoarict or

~subst r at @neregidnsiplaBhemasaimitgysuass He he p@lishinE%ﬂﬁéce‘?Qﬁd region of a
pl ati num cont ai ni n@ surfa rovi ding a polishing surface; providing a

€, RO! 1, !

pl anari zation conp gﬁ‘at"ﬁzﬁﬁ(f'%ﬁ at3east AP FIRET platilR-RONtABINGSUITa%Rt  one regi on
of pl ati num cont ai wherginshy flasizamnsh ¢digpopabh 8&%5}&e§a%ﬁ1§%&m%euﬁt' anari zi ng
the at | r.egi on_ of .atipum contai ni ng surface; erein the
pl anari zgglg%%gﬁg%%e%r? F%?P”cf%h{}? p\g%gyc ¢ '8%@@)89 ICRIRIRE: AW CEPERIPMSOM t he
group cotteradfi ng of a cyclic diene, an organic am ne, and conbi nations
Ahereof”, wherein the planarization composition further comprises an oxidizing
agent in an amount of no more than:about 10 wt-%: and

wherein the organic amine is selected from the group consisting of

ethylamine, methylamine, tristhylamine, trimethylamine, and combinations thereof.

63.  The method of claim 62 wherein the complexing agent is present in.an amount of
no greater than about 10 wt-%.

64. .. The method of claim 63 wherein the complexing agent is present in an amount of
about 0.5 wt-% to about 5 wt-%.

65. A planarization method comprising:

-providing a semiconductor substrate or substrate assembly including at
least one region of a platinum-containing surface;

providing a polishing surface;

~ providing a planarization composition at an interface between the at least

one region of platinum-containing surface and the polishing surface; and

planarizing the at least one region of platinum-containing surface;
wherein the planarization composition comprises a complexing agent selected from the

- group consisting of a cyclic diene, an organic amine, and combinations thereof:

wherein the planarization composition further comprises an oxidizing
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wherein the planarization conposition further conprises aresaxiydogs ng 32c
28 July 2006 agent in an amount of no nore than about 10 wt-% and wherein
the organic amne is selected fromthe group consisting of ethylam ne,

met hyl am ne, triethylam ne, trinethylam ne, and conbi nations thereof. 66.
The met hod of claim65 wherein the oxidizing agent is present in an anount
of about 0.1 wt-%to about 1 wt-% 67. The nmethod of claim®65 wherein the
conpl exi ng agent is present in an amount of no greater than about 10 wt-%
68. The r@ehmmanfamunﬁaﬁnﬁﬁqmma&bnomhevﬁwmnexi ng agent is present in an

amount of about O, ari zation nmethod for
use in fornming a caﬁ%c?lnttg? °'§P“'8§FP“%'P S?'ﬁﬁtg? g‘”ﬂ"ﬁ@ E@PHS 5'53 EI si ng:

provi di negpthylaswing, custhldaroioe, tsethgamiat grimiethylabsrie; ahdaccaﬁlﬁﬁm.‘bhytHemdf ng a
patterned dielectrc layer forned thereon and a G oup Vill netal -containing
| ayer fonned over the patterned dielectric |ayer, wherein the Goup Vill
met al - i s 68el edbemethodrof clhin S@Wbttrpmdb@ex@mngggemmjnmsant inrarchnoeant ofut heni um

osm um bl Wiy, tDhabdtWRey, and conbi nations thereof-, positioning a
first portl%n of a po?tlgshlqﬁlg surface for contact with the Goup Vill

nmetal -containing layer. providing a planarization conposition in proximty

to the cent aCffh@ﬁl%’Hﬁ@ '&f Clglh%milél’éi}ﬁltWCMI%ﬂ%@HQIS@p%BﬁIRlén a}ﬂ&;ht of.

met al - cont ai nin ayer; pl anarizing t net al ntai ni ng

| ayer; \,\Hg,gée,a,tprﬂw@ dnth W%t i on conposition conprises a conpl exing agent
selected fromthe group consi stiing of a cyclic diene, an organic am ne,
and c_onb'bgatl ns thereP wherein the planarization conposition further
conpri sef%an 0% WEPPA g dBvE7 wherein theveamplexita agsntis PEeSeRR 2B BEGHNIS wt - %
and wher gbdut OlSentor% Gaabdut 8t9E 1S selected fromthe group consisting of

et hyl am ne, nethylam ne, triethylam ne, trinethylamne, and conbi nations

t her eof .
: 69. A planarization method for use in forming a capacitor or barrier layer, the method -

comprising:
providing a semiconductor substrate or substrate assembly having a
patterned dielectrc layer formed thereon and a Group Vil metal-containing layer formed
over the patterned dielectric layer, wherein the Group VIl metal is selected from the
group consisting rhodium, iridium, ruthemum osmium, palladium, platinum, and
combinations thereof;
- positioning a first portion of a polishing surface for contact with the Group
VIl metal-containing layer.
providing a planarization compaosition in proximity to the contact between
the polishing surface and the Group VIl metal-containing layer; and
planarizing the Groupil Vil metal-containing layer;
wherein the planarization composition comprises a complexing agent selected from the -
group consisting of a cyclic diene, an organic amine, and combinations thereof:
- wherein the planarization composition further comprises an oxidizing
agent in an amount of no more than about 10 wt-%; and
wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, triethylamine, trimethylamine, and combinations thereof.

70.  The method of claim 69 wherein the complexing agent is present in an amount of
no greater than about 10 wit-%.
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70. The nmethod of claim 69 wherein the conpl exi ng agent i s2gyu8s®oé i n an
anount of no greater than about 10 wt-% 32d 28 July 2006 71. The nethod
of claim 70 wherein the conpl exing agent is present in an anmount of about
0.5 wt-%to about 5 wt-% 72. A planarization nethod for use in formng a
capacitor or barrier layer, the nethod conprising: providing a

sem conduct or substrate or substrate assenbly having a patterned
dielectric layer formed thereon and a plati numcontaining | ayer forned over
the patterned dielectric layer; positioning a first portion of a polishing

surface frar cambarngd diidi%o Wb AT AMAL AR | AU PLONpE: 2

pl anar i zat| on conposition in proximty t fWeen
pol i shi nGPeYG- 2wk etecbeHed W%t i num contai ning |ayer; and planarizing the
pl ati num cont ai ning | ayer; wherein the planarization conposition conprises

a conpl exfl ge sel ected fromthe group consisting of a cyclic diene,
an or gani’é nﬁfﬁa”%ﬁﬁt’%‘dﬂﬁh%@f B¥RsIn Tringe Papagitesros barrietiayes tha atethost i on
conposi t icompfisihg:ner conprises an oxidizing agent in an amunt of no nore
than about 10 wt-% and wherein the organic anmine is selected fromthe

“group consisting oPfVEtRA %ﬁ'ﬁ'?f@d“ﬁ@ﬁﬂﬂbﬁﬁﬁ’?ﬁésuqsﬁf?@twfﬁw having a

trinethy pammed dialedtrictayer Rerhédiherdoh @he afplatindm-cohRMinBhie tord elél m 72
wher ei n (&)é d'dzdieﬂ%cta ent, is present in an amount of about 0.1 wt-%to
about 1 Fb? T "Wef¥8d of claim 72 wherein the conplexing agent is

- present in an anpuptsitwhingradirgpettioaof & palshaoiukfaddfontorffact ¥hh thEhe met hod of

cI aim74 é@;ﬁ[ | exi ng agent is present in an anount of about 0.5
%to g ourﬁ 8%%“@99%

providing a planarization composition in proximity to the contact between
the polishing surface and the platinum-containing layer; and

planarizing the platinum-containing layer;

wherein the planarization composition comprises a complexing agent
selected from the group consisting of a cyclic diene, an organic amine, and combinations
thereof;

wherein the planarization composition further comprises an oxidizing
‘agent in an amount of no more than about 10 wt-%; and

wherein the organic amine is selected from the group consisting of
ethylamine, methylamine, triethylamine, trimethylamine, and combinations thereof.

73.  The method of claim 72 wherein the oxidizing agent is present in an amount of
about 0.1 wit-% to about 1 wi-%.

74.  The method of claim 72 wherein the complexing agent is present in an amount of
no greater than about 10 wt-%. |

75.  The method of claim 74 wherein the complexing agent is present in an amount of
- about 0.5 wt-% to about 5 wt-%.
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