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GROUP VI METAL - CONTAI NI NG SURFACES USI NG A FI XED ABRASI VE ARTI CLE Fi el d
of the | nveWﬂoé‘ﬂsg?We present invention relates to nethods ?WW@%Q% zation
of 10 Group VIII netal-containing (preferably, platinumcontaining)
surfaces, particularly in the fabrication of sem conductor devices.
Background of the Invention During fabrication of sem conductor devices,
various surfaces are 15 formed. Many of such surfaces do not have uniform

hei ght, and therefore, the n unlform Furt her,
surfaces may have defects suc 6@53@&‘&@?‘&%’? scratches,
roughness, ors eW@M@RWMAMMCMAMGWAEMUSNGMD@f' cation

processes to be perforned, such as |ithography and: etching, height
non-uniformties and defects at thé&B Bﬁﬁﬁgg ICLEe wafer nust be 20 reduced

or elimnated. Various planarization techniques are available to provide
such reduction and/or elimnation. One such planarization technique

i ncl udes nechani cal and/or chem c&!ieldatﬂnaﬂinmaﬁorpol i shing (abbreviated
herein as "CW"). The pr cess 0 arl zat on to. renove material,
and 25 preferably achiev eaprﬁﬁeﬁg’ﬁg PTI%{E%S % Eélmqs }g?ﬂﬁrﬁzﬁu@rﬁfp and

waf er, sorretlorreermfpemmadl-cmt@ﬁng qir@fbﬁblypbﬁﬂﬂfm-hynt nisgh¥enckonal Iy, the
process of planarization, parti cul ar , .involves the use of a

waf er carrier tH%ﬁ“cﬂéflﬂg‘@%QF@“O“&fS%F?%‘%‘FWQ deyigss- and an abrasive slurry
that includes a dispersion of a plurality of abrasive particles in a
liquid. The abrasive slurry is applied so that it contacts 30 the interface
of the wafer and the polishing pBdckgroundlof thednveptian en has a polishing pad

th h l'i sh |.i-ed h fe
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pad are set §5n fineAnMaay af duek siractddo ndthave urifors GBghQ b Reict@t | (B
processes, the wafer thickness is also non-uniform. Further, surfaces may have defects such as
crystal lattice damage, scratches, roughness, or embedded particles of dirt or |
dust. For various fabrication processes to be performed, such as lithography and
etching, height non-uniformities and defects at the surface of the wafer must be
20 ' reduced or eliminated. Various planarization techniques are available to provide
such reduction and/or elimination. One such planarization technique includes
mechanical and/or chemical-mechanical polishing (abbreviated herein as
"CMP"). _
The process of planarization is used to remove miaterial, and
25  preferably achieve a planar surface, over the entire chip and wafer, sometimes
referred to as “global planarity.” Conventionally, the process of planarization,
and particularty CMP, involves the use of a wafer carrier that holds a wafer, a
po]ishipg pad, and an abrasive slurry that includes a dispersion of a plurality of
abrasive particles in a liquid. The abrasive slurry is applied so that it contacts
30  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
pressure to perform the planarization. At Jeast one of the wafer and a polishing
pad are set in motion relative to the other. In some planarization processes, the

wafer carrier may or may not rotate, the table or platen may or may not rotate
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may or may not rotate, the table or platen may or may not

é%gﬁn WO 03/ 059571 PCT/ US02/ 40406 and/ or thejplaten may be
tion as opposed to rotating. There ark¥ types

of planarization units avai | abl e which perfornlthe process in different

manners.
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PGt onerate, both phenomenon resulting in a _
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Conditioning typically involves removal of the debris from the polishing pad
using mechanical means with or without application of a solution. Conditioned
pads typicalljr lead to subsequent unpredictable planarization results because of
the unpredictability in removal of debris from the pad itself during conditioning.

Fixed abrasive articles used in place of conventional polishing
pads are also known and used in planarization processes. Such fixed al;rasive
articles include a plurality of abrasive particles dispersed within a binder
adhered to at least one surface of a backing material. For certain situations,
fixed abrasiv_e articles are advantageous; however, conventional abrasive slurries
are typically incompatible with fixed abrasive articles for many planarization
processes.

The planarization of a surface that includes platinum and other
Group VIII metals typically involves more mechanical than chemical action
during a polishing process because they are relatively chemically inert and/or
have relatively few volatile produces. Such mechanical polishing uses alumina

and silica particles. Unfortunately, mechanical polishing tends to cause the
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~Goup VIIl netals typically involves nore nechanical than c em cal action

o duri ng a powicslsiong7pr ocess because they are relatively cheggggdobospsrer t

and/or .30 have relatively few volatile produces. Such mechanical polishing
uses alumna and silica particles. Unfortunately, nechanical polishing

tends to cause fonmatonif ddfecys (29085crathies @dd PAAEES), IRET bShidh dRMRGIctefeaat | On of
articles), hoth_of which can be detected

defects (e.g., scratche d
optically, rat h‘éﬂhcf?]ﬁya tﬁﬁg}%’ltg%lﬁle?‘brﬁﬁ‘?&?l ob thepk My Mat i num Thus there is

still a need for methods ik, @ RAKiliAiHREd AR nRIRRE &t p Iﬁmlag GpofegoUbst 1 at e
t hat includes plati num and ot her Goup VIIl netals, tTcul rIy in the

fabrication of %’éfﬁ?‘?:‘éfrﬁﬂ’@ﬁtbﬁte@éW@B%eSPIaS@ﬁmﬂglowrﬁr@PIWﬂemtﬂan The present
i nvention prg VI ﬁg@ he probl ens associ at ed
with the pl anar| zat | 01;?*19?57% sur gﬁégfsié at 1 n(ﬁ/u(%ch%O pl ati num and/ or

anot her of the G oup VM second and third row netals (i.e., Goups 8, 9,
and 10, preferably, Rh, Ru, ss'fj'f and % Such a surface is referred to
herein as a plati numcontai n| ng Inyspto yenerally, a Goup VII

-net al - contai ni ng surface.Thépy &xﬁlﬁp/e){ﬁdngrHﬁﬂédmgmmsahﬂldqgcgﬂégﬁgfe frefers

(

to an exposed regi op having, a G0 metal (particul arIy, platinum 15
pref erabl y prestg Blr?“}i‘r?s t“’lgl‘ @ Plapgizationy rfece thetdpsledeser cent, nore

preferably g4 |pashnrbam: aa&haid?me%e YR lsec P%ﬁ'eﬂﬁ%drg{v%&{daﬁley at | east

about 50 atomic percent, of the |t|on 0 egl on icdh may be
provi ded as a Grayess, O i, wﬁmbhgmreRu Ir, Rdp aipb Pl amhra snefdee(ie. g. | vi a

aceor dance. wi e e TRl BBk S elom iR BBt 8Brgr not udes

(and nore pref é»fIth&;tal—mt‘a‘ﬁnﬁg slrasesem"lcabdplvm tetaPBéhtahingBrireacéY Rfes VM net al s
in elenmental formor an, all o¥1 t.her (wth each ~other and/or one or nore

other netals ofi®#he*Ressd Baoa bevpg a TO“Ph\éml}"%ta] (Paticalagly, ﬂ%?é’éu’é}bes not i ncl ude
signi ficant lﬁﬁ%ﬁférﬁbl‘_‘?fpré&@ﬂﬁﬁhﬁhﬁmﬁiﬂQf‘at‘?léasfséﬂobFﬂi‘atQﬁuc PXEHE Th as occur

in a SI|ICIde or oxid

preferab]y 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, efc., to be planarized (e.g., via chemical-mechanical or
mechanical planarization or polishing) in accordance with the present invention,

20  The surface preferably includes (and more preferably, consists essentially of)
one or more Group VIII metals in elemental form or an alloy thereof (with each

. other and/or one or more other meials of the Periodic Table). That is, the

surface does not include significant amounts of nonmetals such as silicon or
oxygen atoms, as occur in a silicide or oxide.

25 The methods of the present invention involve planarizing a

| surface. Herein, as is conventionally understood, "planarizing” or
"planarization” refers to the removal of material from a surface, whether it be a
large or small amount of material, either mechanically, chemically, or both.
This also includes removing material by polishing. Asused herein, "chemical-

30  mechanical polishing" and "CMP" refer to a dual mechanism having both a

| chemical component and a mechanical component, wherein corrosioﬁ chemistry
and fracture mechanics both play a roll in the removal of material, as in wafer |

polishing.
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25 The net hods of the present invention involve planarizing a” surface.

Herein, as is conventionally understood, "planarizing" or "planarization"
refers to the renoval of material froma surface, whether it be a large or
smal | amount of material, either mechanically, chemcally, or both. This
al so includes renpving material by polishing. As used herein, "chem cal 30
mechani cal pol i shi ng's @adepdtMPinclpRh: itk WG ARM:Ge both a
chem cal conponent and a nechani cal conponent, ereln corrosion chemstry
and fracture mecthahiorpribiog:poplianga Gradpl VIImetaheontagninpsatfaco bf amabsertes&d , as in
wafer polishing..3 21 Jul 006 ln a,firs spect of 1he present

i nvention, t he’rngmia e"b‘ﬂ"oﬂ#’ﬁéagrflﬁagh%?i‘ﬁf‘ﬁ’iein&ﬁe ﬁ@gﬁg]&p% F@%ﬁ%%oﬁbm ti oni ng
a Goup VI n@églonsanmbi ivr\xﬁbﬂﬂp&%fiﬁ&ﬁn,%th@{ﬁﬁﬁ,bﬁﬂtﬁ{, Fan_taeaumj PRbhagd Wth a
fixed abrasive article, erein the Goup VIIl netal is selected from the
group consi st i ¢faphiatiens heregfsuniphyiiasmlanatizaten capnosiveminurgxinidy todlfl um

pl ati num and ‘ﬁ?fggl thons . f . . suppl yi. l.anar.i 110 osition
in proximty to e’g}?d tlaglﬁzéﬁcfgeht;gé %l(r?l)s 6‘? %u%ﬁy“ﬁlﬂﬁlglg eéi agﬁég%%é%lg’%hur ace with
the fixed abr athe fisedabihiicd #jcladompadena pluBtyfof Xesdiva paradestaviag 4 haedmessabnpri ses a
plurality of abrasive particles having a hardness of no greater than about
6.5 Mobs di spefsBerspEmabouip-HMakpetisp i 4 bindst adhargdio At AgpElee  of a
backi ng mat eri g, p.d, gi ment may relate to a planarization nethod that
~includes positioning  a Goup VH netal -containing surface of a substrate
(preferably, a seni doemhedingnt mayutiste tomt anerizaiorbwethet tatdadwiebpopitionioh as a
wafer) to inte A I abrasive article: ., suppl yi

pl anari zati on %%%%ﬁgm #%ﬁl%loﬁea%]% Q?%cggﬁﬁsgbﬁ%ﬁtg (Il’r?lffgﬁéﬂrﬂy’éé gﬁcéﬁﬁg&%ﬁaanari zing
the G oup VI Hubmilor ebsitakiassembly Suthfag erafsd kdigtetine with X didedodbragise aaclarti cl e.
The Group VIII tal is selected framthe group. consisti of rhodiurn,
i diurn, rut HERRILE 2 BHTARPD CORRPHEeR T RORBHA (S R oA B RTERE Bns. t her eof
The fixed abr aSioweVAlhétallBnthifBl HERSe BingPhd Hxdl bntifartRRY B8 Syt i cl es

havi ng a hardness of no greater than about 6.5 M)bs dispersed within a

bi nder adher ed™$d isieleptehEom B group pamsisting of hadiBBcikifling, HREHEVPLSMYY 3 second

aspect of the DUERER LIRS Rhd Qhbirali§s Shcrdf BhO ¥k & HradvPdr@dinb gk b ON

plurality of abrasive particles having a hardness of no greater than about 6.5 Mohs

dispersed within a binder adhered to at least one surface of a backing material.

In a second 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 fixed abrasive article, wherein the Group VIII metal is selected from the
group consisting of thodivm, iridivm, ruthenium, osmium, palladium, platinum, and
combinations thereof; wherein the surface of the substrate has a nonplanar topography;
supplying a planarization composition in proximity to the interface; and planarizing the
substrate surface with the fixed abrasive article to remove Group VIII metal-containing
material; wherein the fixed abrasive article comprises a plurality of abrasive particles
having a hardness of no greater than about 6.5 Mohs dispersed within a binder adhered to at
least one surface of a backing material; and wherein the rate of removal of the Group VI

‘metal-containing material is greater than the rate of removal of material from a generally
planar surface of the same material under the same conditions.

In a third aspect of the present invention, there is provided a planarization
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met hod conprising: positioning a Goup VIII netal-contam ng surface of a

substrate to interface wth a fixed abrasive article, wherein the G oup
VIH netal is selected fromthe group consisting of rhodiurn, indium
rut henmuni, osmurn, palladium platinum and conbinations thereof, wherein

t he surface of e substrate,.has a nqnplanar to raphy,.. s lving a
ol anari zat i o P Ing PRV A G P RN S S o RSP ATE bl R ediar i 21 ng
the substr atgastdhk fdief ot didindri Corftdini§bufRE BRINEG ndfdidns §pol@piyenove G oup VIH

metal -contami ng material; wherein the fixed abrasive artlpfe conprises a
plurality of rabvidiedafixepabrasive tidle; phavidingg plandrizatidn ewnpogifionpbaginiedacer t han about

6.5 Mobs dispersed. within a hin .adhered.to at | ea ne surface of a
backi g mat or S Ghet H prRot e pdpaeospirine ey s B Ie ol i1t

net al - cont ai Nirige; AtpRArRing the adéLinEfegibi 8platiien-bodtafing burf288WMahe Bled Bt €11 Al
froma generally planar surface of the same material under the sane

condi ti ons. |abragive datidlefo spspeeeplatighmichtaining material;iwhorein the dined abhigivearticde provi ded a
pl anari zation

. | 6. met. oqaco rising. providin em conduct or
Dbstrate or nBuE sy B3Ry TR barRER b deh KL MBS o1

pl at i num contMbiidReersd it £biRdy ddhgredto ROIEH RO AiifadeRPOBHcRIpNMatedl;0Vi di Ng a
fixed abrasive article; providing a planarization conposition at an

i nterface - beVhgesirhe B ofempwhefithegipsnyregpriinigg materiakis ereater Sunthsras fg surface
and the fixe i . [ X I PYA { I t e regi on of
platinurn-coﬂ?g?%ﬁﬁg%gﬁgﬁgégg%ﬁ?ﬁ§pﬁggﬁggggkﬁ%E%%??@%ﬁggggc émﬁg renove

pl ati num cont@hditiongg nateri al; wherein the fixed abrasive article conprises

a plurality of abrasive particles having a hardness _of no greater than
about 6.5 Molis diopieradadigentiay reatpiogdlanaczatioamsthod dhagincludesst one surface

of a bacl dng J8lighd AlemicoiRlofiBsttaftfor sis@atOFssdnBIPMAhdiRY at 1B one region
plati numcontaining material is greater than the rate of renoval of

mat eri al f r orAfa plyamer-eanfaining surfaee (seferpbire@ sofface pvingamenplaediopegiapbifider t he
sane conditi : i 2 - at. . i on net hod
O D SRR R 8216, ol ol

t hat i nclude Ing a semc e assenbly
i ncl udi ng at ihehalitg ap nEdiciegagent and’br copipRkingaprrtcont aicferably, aunxidie

(prelerehly, e O R N RO SE o PO L o 1170
i ncl udi ng an thxfidt ahrisgveagre] and PEOTzing QMR KicRgriGE platini®Eitpiigf er ably, an

oxidi Zing surface with the fixed abrasive article; wherein the fixed abrasive article comprises a
plurality of abrasive particles having a hardness of no greater than about 6.5 Mohs
dispersed within a binder adhered to at least one surface of a backing material.

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 ora
silicon layer deposited on another mateﬁal, such as silicon on sapphire. When ;’eference

+ is made to a substrate assembly, various process steps may have been previously used
‘to form or define regions, junctions, various structures or features, and openings such as
vias, contact openings, high aspect ratio openings, conductive regions, contact regions,

etc. For example, a substrate assembly may refer to a structure upon which a

da
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agent) at an interface between the at | east one region of

pl ati num contai ni ng suiface and the fixed abrasive article; and

pl anari zing the at |east one region of platinumcontaining surface with
the fixed abrasive article; wherein the fixed abrasive article conprises a
plurality of abrasive particles having a hardness of no greater than about
6.5 Mobs dispersed within a binder adhered to at |east one surface of a
bacl dng mat er inahilizal6n i¥ foed pldiBid) ., mebll lmey et eined fSelRaticat e or substrate
assenbly" refers to a sem conductor substrate such as a base sem conduct or
| ayer or a selfEgmsairdinctiei®list rate having one or nore layers, structures,
or regions formed fRghemhond 7S frosSR HVGABH WRIAL ploBUBTa ihaliBhLal | ¥ the

| owest | ayer of silicon naterial "on a wafer I'i con | ayer deposited
on anot her - rram@thwddbrussmdmawﬁwummmeshmmmng\wmﬁermence i's made

0,8 Vel GBS B B LGSR GRSVl LR DB B8 1Y

f eat ures, ando@ﬂﬂéﬁaﬂ@ﬁedmaﬁyerwmﬁmﬂmbmm B ted bl fhegfppct ratio
openi ngs, conductjve regions, contact regions, etc. For example, a
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metal | i zati on, Mel-t es !!E‘: g for
el ectrical i ntolle@g%tg)ﬁg@tl on&%nct?gﬁg ity Efl%nt ¥L€ aspe(?t of the present
i nvention, t hepegraply; nmsmmmmxﬁrapprhanﬁaﬁzedtabxmmamelelﬁmdoﬂmrwﬂm(ﬂmm ormng a

- capacitor or rovi di ng a.wafer hayjn atterned
dielectric | a@@llr’“'ef‘%f @’FEBWWQ‘H%Ia anagization eginpsition X(‘fg‘ﬁ't Qi ng | ayer .
formed over &obﬁctBé%&r&e%%@ﬂedﬂbﬁh%ﬂﬂﬁdr@ﬁ@!ﬂlm@@l%%ﬂm&ﬁ?er%@Up VIH netal is
sel ected fromthe grou consi sting of odiurn, iridrum ruthenium

osm urn, pal | Baergng th WVMW@@W@MWQ@G&X@@W@W@JMNWﬁn t he
Goup VIII meta {\J gﬂl?l 2 Onta%nm ﬁﬂ;ﬁenah ) ﬁjoffr:xlgedaa U ol ceqcrf%ﬁh%é%epom tioning a

first portlon o] Riveartcle cont ac Group VH

met al - cont ai rphiglity eftbssivepaivieshanitlg AhfdmRaaf hozddatcDhaCHIRGSIMEON i N proximty
to the contact between the fixed abrasive and the Goup VIH

met al - cont ai rifiREEHERa H‘H %%%@eﬁﬁcﬁf@@bcmgweﬁ@tﬂhq%hﬁ ai ni ng

| ayer with the.ff¥6 V%He@&n&&n% lr%% al - cont ai ng

material; wherein t |xed brasive arti I ses a p urality of

abr asi ve partmmb\ebofhawnai@'ommmlggbn@ﬁurfa@ecgﬂleaaxmermatmma&:rdwtsalﬁe 5 Mbbs
conditions,

Yet another embodiment may relate to a planarization method for use in

forming a capacitor or barrier layer. Preferably, the method includes: providing a wafer
' having a patterned dielectric layer formed thereon and a Group VIII metal-containing
layer formed over the patterned dielectric layer, wherein the Group VIH metal is selected
from the group consisting of thodium, iridium, ruthenium, osmium, palladium, platinum,
and combinations thereof; positioning a first portion of a fixed abrasive article for
contact with the platinum-containing layer; providing a planarization composition in

- proximity to the contact between the fixed abrasive and the Group VIII metal-containing

| layer; and planarizing the platinum-containing layer with the fixed abrasive article;
wherein the fixed abrasive article corﬁpriscs a plurality of abrasive particles having a
hardness of no greater than about 6.5 Mohs dispersed within a binder adhered to at least
one surface of a backing material.
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di spersed within a binder adhered to at |east one surface of a backing

material; wherein the rate of renoval of the Goup VIH inetal-containing
material is greater than the rate of renoval of material froma generally
pl anar surface of the same material under the sane conditions. Yet another
enbodi nent may relate_to a planarization nethod for use in formng a
capacitor or bar ri 82 fiftaspect obfhe presentypyentiqn, berg istreyéied A plpasgizaion Bt di ng a
waf er  havi ngpan&@&g;%mmga%k&ﬁvm&e@%ﬁam&g&m%ormpﬁ%to% e & OUup VM
metal -containing |ayer formed over the pattérned dielectric [ayer, wherein
the Group VH wites ted abrasiwlagicle.odereintierfiroupe/ I metapis sabaotsd Sori thg gofip r hodi um
iridium rutheni.urn, .osin u all adi um .platinum . and cqnbi nations

t hereof ; posi £ 0N ﬁ@frgm#‘%ﬁ%ﬁ‘gﬂt?%‘?s}“ég?’ip?%&wlﬁt% rticle for
contact W th tdibimatiedsitiRttat; 6@plydk A blaghrkAYe tompdkiton il progmay RluaNmekeat i on
conposition in proximty to the contact between the fixed abrasive and the
Group VI 11 netvBereip Bsplanasizaign comppetion camprisey aesidizing agpnt meompleaing agent cont ai r ang
| ayer with thsr&%&Qm@@@ﬁwﬁa&m%Llﬁn'-mﬁ&&ﬁﬁbﬁhomg PR AP 23! ve article
conprises a plurality of abrasive particles having a araness of no

great er -t han alivotl arl fanhfiririgshediitspae sefdcenrithhhatixad fhirnte artisldhvdiesth 0o at | east

one surface o acking. mat eri al .21 July 2006  In fifth_ aspect of the
present i nvenjf'_’fegﬁ?@ﬁ@f‘gleicgmwwpﬁ’&g‘%&ﬁﬁ’%‘éﬁ?gﬁ hayin SOBMor i si ng:

posi tioni ng agi@n Mdi dBkBhs &:pacaWRhiA Y bHEaefd ®f at o BRILIERL 6r O _
interface with a fixed abrasive article, wherein the Goup VIR netal is
sel ected fronbackee gpteiRh consisting of rhodiurn, iridium ruthenium

osm um pall adi urn i Qohi patd on lying a

pl anari zation com%ﬁ%%%%%ﬂoﬁgﬁpty k‘%ﬁﬁg’mﬁﬁgﬁnﬁg&h&uﬁ%r ein the

pl anari zat i onabemivp egicle peferabbnpeludsesplamlite xf dbraziva gartd@ntch aaCemnpl exi ng agent,
or nuxtures thereof, and erein the planarizatign conposition has a pH of
about 1.5 to PREISEH"SP ﬁf’?‘fﬁ@ﬁ%@%ﬁ%ﬁ%ﬁ%@r ate surface with the fixed
abrasi ve art i Kb prefdisilye b hajoliy of i Medliglbr sdsive patidldseletcO0dmRsisivees a plurality
of abrasive part'ﬁcl es having a hardness of no greater than about 6.5 Mobs
di spersed w t?4'S bi nder adhered to at |east one surface of a bacl dng

{rﬁt e][i.al,d I'n any ofy sh6r tEEhARASin alboRRER AR e Srodink Mvdnhi6n, B BERzatlcRvVeNt i on,
e | Xe .

" composition does not typically include abrasive particles. Alternatively, and preferably,
the planarization composition includes an oxidizing agent, a complexing agent, or

mixtures thereof,

_ Brief Description of the Figures
Figure 1A and IB are cross-sectional illustrations of one portion of a wafer before
and after a planarization process has been performed in accordance with the present
invention;
Figures 2A and 2B are cross-sectional illustrations of one portion of a wafer
before and after a planarization process has been performed in accordance with the

present invention;

Sa
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abrasive article preferably includes a plurality of abrasive particles such
t'as Ce@2 p i Y203 particles, Fe203 particles, or mxtures thereof
 More pref e?@%ﬁ@og%ﬂrmj ority of the plurality of abrasive pHr¥¥pAaUS e Cen
abrasive particles. In any of the nethods in accordance with the present
i nvention, the planarizatg. conposi ti,on does. no ically.include
abrasive particles. Al terI!H Pad %T,Eenﬁﬁ dﬁ?&%‘?@ﬁ%ﬁ“ﬁﬁ?%ﬂ%‘%ﬁﬁ it i on
conposi ti on i nciadasicalrpolixhing Zystegh el in Acediie@Xiine p@edt invedtionl Xt ur es
t hereof Brief Description,of 'E;he Figures Figure 1A and 113 are
cross-sectional ill ustrat8He*dt amdargutarossrediond gy bkehaggisdinednd after a
pl anari zati on pAQE®ssd®en@een perfornmed in accordance with the present
i nvention; Figures ZA and 2B are cross-sectional illustrations of one
portion of a’wafer bef orfBewnd isg schematiqnisng operaiEonoef amrensessis has been
perfornmed in ac YY) REgEENt invention; 5a 21 July 2006 WO
03/ 059571 PCTI @é&%&%ﬁgﬁe&%&lﬁ a general diagrammtical illustration
of a chem cal - nmechani cal polishing systemutilized in accordance with the

present invention; Figur J n enlarged_cr -sectional view taken
across line A- A of Fi gurg)%?ﬂe;r?%;s 1%"61?? re%erfegﬁiméogﬂﬁ?‘?ﬁic of one
operation of a process iThe peemiishantion plovides MethBALSHPMnalisn@ALE#N. Detail ed
Description_of Preferred Enbodi ments The present i nvention provi des methods

of planari z&?i offrigee hatipcludes piatigumane/or Arq rqaare of teioersesned Grihshe or nore
of the other seg@NGrofp Villinfethls. AW %WMef&T&e%%lsoE?&re@tQH?tthyﬁr fals are

also referred to as the Goup VM elenents or transition netals G oups
8, 9, and 10 of VHHkelemenindi teansitiah imetals qiHaronpc 9gamhtd eftthe Reriodia Kableup VI UB

(metal's include B, R bl wifdhowSronf WS setals include Rh, Ru, Ir, Pd, Pt, and O,
' Preferably, surfaces that include Rh, Ru, Ir, Pd, and/or Pt can be planarized

15 according to methods of the present invention. Such a surface is referred to
herein as a Group VI metal-containing surface (this refers to those containing
second and/or third row transition metals).

| Preferably, a "Group VIII metal-containing surface” refers to an
exposed region having a Group VI metal (particularly, platinum) present in an

20 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
polishing) in accordance with the present invention.

25 The planarization of such surfaces, particularly a surface that
includes platinum, typically involves mechanical methods with re]atfvely hard
particles such as alumina (Al,0,) and silica (SiO,) particles, which can cause
smearing and the formation of defects rather than the clean removal of the
material. Surprisingly, the use of a fixed abrasive article that includes abrasive

30 particles having a hardness of no greater than about 6.5 Mohs reduces, and often
eliminates, the problems of smearing and defect formation. Such particles
include, for example, ceria (CeQ,), which has a hardness of about 6.0 Mohs, as

well as yttrium oxide (Y,0s), which has a hardness of about 5.5 Mohs, and fersic

6




A _ 21 July 2006
Preferably, surfaces that include Rh, Ru, Ir, Pd, and/or Pt can be

** planarized 15 according to nethods of the present invention. Such a surface
is referredVPd™Nefein as a Goup V11 netal -containing sHFTACR2/AS s
refers to those containing second and/or third row transition netals).

Preferably, a "Q.qu t.al - cont ai nin urface' refers.to an exposed
regi on havi ng 'aO’@%@&%%?&?“ﬁgEﬁWﬂ%ﬁw%Pﬁ%lsd?éwftf)n an 20
amount of at | eslairabbitsive Qadicles) whiighaRAhardiRésGanyisd Béakbyutdls Meast about
20 atom c percent, and t preferably at |east about 50 atom c percent, of
the conpositioff a@f’“tt%%gﬁiaﬂﬂ siligh AR FRRAT e Phish date Bardngsaiasgings i | m
coating, etc., ghQBsutp$sRAd zed (e.g., via chem cal -nechanical or

mechani cal pl anarization or polishing) in accordance with the present

i nvention. 28 The pl anarliixekdbeasiverartiniestiba indledseasplunglitytof abriasive particleur f ace

that includes 'apﬂg;?: ' Vol ni Gal nods  wi t
relatively har dﬂélv%} e g?@d‘%rafér%%er% n%bﬁgé%%ﬁ%ggfé‘“g%dl Sg:‘a Hﬁggr t"\éﬁ’%g)

particl es, whi chplapmizeGesemnm®sitian, g tirndintadveritiyrofplanaizadbn geteséss rat her
than the clean ¢ val of th terial . Surprjsin , the use of a fixed
abrasive arti cllgcnﬁ%“feﬁ Wg?%%?#'wc@éucﬁgr iaBygé%ﬁQ?ﬁ SH har dness of.
no greater thanacab@dsiice&vith ihdPfesde tiemon, 8iedixell bRAsivebrlefa: it RSudbd e Probl ens
of smearing _and defect farmation. Such particles include,” for exanple,

ceria (Ce)0 vpliraHd £, Ratiggsd % OniFeaBo af mEturestbioreof. Mot ppferably, ¢t t ri um
oxi de (Y203), | . . and ferric 6 21 July
2006 WO 03/ OSQQ%H@[%%@%%%%%E%%%g%@%%%%?c%%gﬁﬁﬂas a hardness of
about 6.0 Mbs. This is Typicelly thesabirasive pagticlesirage dbpaticle sizp et ithd es, whi ch
(have a hardness rar}%%mp%%fro?tabo t %.5 Mobs _to bOLib 9.0 I\/bb%, and silica
abrasi ve parti cles® 1P BRTYele) pRéaverape iR ARout AP sapomeer ruoNphs. 5
Fi xed abrasive #obi 53000%int, Bad mbRCdfed@baut 300l abyutof0 Bfind Fo¥ Brefifelli Cl s

havi ng a 'hargness of no greater than about 6.5 Modbs can be used with or
without a pPar@Riodirinth SHEhsAOFasvEPartichg hevr A aveReapartelp sizg obabout

planari zati on pr@GRSREHout 300 nm.
‘  Significantly, the methods of the present invention are particnlarly

advantageous in planarizing a surface that includes a "nonplanar” (i.e., "nonflat")
topography, i.e., a surface that includes regions of greater height than other

20 regions of the surface. Exémples of surfaces that have a nonplanar topography
include those that have nndulating layers or those with structures such as in
capacitors. Typically, "nonplanar” (i.e., "nonflat”) surfaces have regions that are
at least about 200 Angstroms higher, preferably, at least about 500 Angstroms
higher, and more preferably, at least about 2000 Angstroms higher, than other

25 regions of the surface. The fixed abrasive articles used in the methods of the
present invention contribute to a higher rate of removal of material from
surfaces having a nonplanar topography when compared to surfaces that are
planar or flat (e.g., a blanket layer in a semiconductor substrate assembly, or
other surfaces having regions that are less than about 200 Angstroms in height

30 differential). Preferably, the rate of removal of material from a surface that has
a nonplanar topography is at least about 10 times, and often as much as about 25
_times, that of the rate of removal of material from a generally planar or flat

surface.
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i ncl udi ng nmechani cal or cheirtical-inechanical. In.any of the methods . in

3accerd@nce with the present invention, the fixed abrasive preferably
includes a 10 plurality of CeQ particles, Y.O , Fe2031 or m xtures
thereof. Mdre preferably, a majority of the plurality of abrasive
particles are CeQO particles. Typically, the abrasive particles range in

particle size (i.e., GhgifibANYORE nRRRY AL MEschbmvBAtidd &b Phrtiellaflyer age
-froni about 10 nanometetrs (ni n) to about 5000 nm and nore often about 30
nin to about adefigeons iBaempving@latingmd dhdrdaionp VH mefals fipp esyhicgdnve

articles have_an avergge rti.cle_ si of.. abgut_..100, .nin _t t 300 m.
gi gni ficantl y€ef?ﬁ*@eﬁapﬂ%a§?ﬂg‘?ﬂﬁlﬁ1é’aﬁiﬂ tSﬂfcﬁggﬁqxil%%QgiPéksﬁénrpt%ftc uﬁqgrl y
advant ageous gd1geiReR 1ot indin@tefal 66 pldiain-¢onedinigg or athenGRRIpEVETL " (i . €.,

“nonflat") topography, i.e., a surface that includes regions of greater
hei ght th&n oectabcomainirgylayers withonhemnying §er. exmnple, siEaifgpniareuniee t hat have

a nonpl anar topogtaph ! t.hose that ' | ayers or those
w th struct upg@er&@ag?s,isg.}gﬂ ggﬁ’é’é??%ﬁss.(eﬁafbggﬁe ?I;J,ﬁggér‘?g%e?%har "(i.e.,
“"nonflat") sprdi@amy, ihaweleti@diyofds réri@lal 8f Matefial fremsi GRinpMIIXAEalingst r ons

hi gher, preferably, at |east about 500 Angstrons hj gher, an‘(;ggore
preferably, gentpinigsusbethavingpneppjanar ppeEmPevheremdhe Gromy regi ons of

t he surface. - £ ' i usedl of the
pr esent i'nve‘r’]}g%hg‘?ﬁ%’r“?ﬁ%}?é@gi“gf'ﬁ%@y%f‘%do t?@%gév%lq Bg’gls?rat erial from
sur f aces 10av dicaiciayg(egs silicop dipxade) yiliche nitddeyBRSGE) is o/ithin 4 eoge of hat are
- planar or f'Iat%ée.a., a bl anket | ayer irLSa sem conduct or substrate
~assenbl y, or2boyE Al t@@P?ﬁ?@él’ﬁ&Pﬁ’%ﬂ&%T (FRemsHY anf PreqestCqniiPihout 200
Angstroms inphg 's&@&?xggreﬂ%iﬁ f§§15 Bo isdc?éas&f Sleaafthet witi e 6f Phndrisanyal of

material froma sur a nonpl anar topogr aphy 1s at |east about
10 times, ancompdsitivnasnciuding ase abowre @Edizingnagentstand or cpmplgsingagentsf r enoval

o ST oo SRR it e RS EER o b 20°°
“particul 35l YyGroup VIIl metal-containing planar (i.c., flat) surface relative to material from
'~ anoxide-containing surface is about 1:1, using the same fixed abrasive article
| and process conditions.
For enhancing selectivity, a planarization composition is preferably
used in the methods of the present invention. Preferably, a suitable composition
20 - includes an oxidizing agent and/or complexing agent {(more preferably an
oxidizing agent) to aid in the planarization, as well as other additives such as a
surfactant to enhance wettability and reduce friction, a thickener to achieve a
desired viscosity, a buffering agent to achieve a desired pH, etc. Preferably, the
composition is an aqueoﬁs solution of these components. More preferably, the
25 p!anarizatioﬁ composition has a pH of about 1.5 to about 3. Preferred oxidizing
agents (i.e., oxidants) include, for example, ceric ammonium nitrate, ceric
- ammonium sulfate, etc. Examples of suitable planarization compositions are
disclosed in Applicant’s Assignee’s copending U.S. Patent Applications: Serial
Number 10/028,249, Publication No. US 20030119316 A1, filed on December
30. 21,2001, entitled METHODS FOR PLANARIZATION OF GROUP VIII
' METAL-CONTAINING SURFACES USING OXIDIZING AGENTS; Serial
~ Number 10/028,040, Publication No. US 20030119319 Al, filed on December
21, 2001 entitled METHODS FOR PLANAR]ZA_TION OF GROUP VI

8
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advant ageous in renoving platinumor other Goup VIIl netals froma surface

30112-0@Berence to other materials, particularly silicon dioxide. This is
inmportant in selectively renoving material from platinum containing or
oOther Goup VIII netal-containing |ayers w thout renoving, for exanple,
si.gnificant anmounts of underlying |layers, such as oxide |layers (e.g., TECS

or BPSG | ayensgTARIEORTARNING SURFBACES USING/COMPLEXINGIAGENTS; #5d al from a
~Goup VIII netal - containing surface hayi 28 a no‘?ﬁl anar. tgopography, wherein
the Group VI Serialidemberi1§/038,387 drubiication BenUBi 2R34T Aty Bledhon rej ative to

material fro 10 dj.ebeat I i gmi : i1 N RRTEA P &RaEpN
nitride, BPS e%?rgg?/ﬁ lhlb(ﬁﬁaé#lgﬁ%e 0 b?bsgﬁ(?R?MRto amlﬁﬁz%: 1, dependi ng
on the chen IIMMEBETALICONFAININGGURBACES USING OXIBIZING GASER.i 0 can be
i ncreased even further with the use, of planarization conlgos'ir#)LBops

FBRPE 19 ¢ or

i ncl udi ngone or nor elidk FW"Z‘FWSW%‘ RignagizapgR HPERPO ;
exanpl e. By ﬁ?éqﬁ%é frodh Qﬁhé@c%@ﬁt’i%ﬂféﬂﬁoﬁﬂ% Pfe?egfmgb?s%tiﬂEFﬁEé@f* ,froma 15
nef al - con i.e., flat) sur

G oup VIII al ni ng pfanar ace relative to
mat eri al f r oabrasive paitidles edah sipyplied i thef iamefacsoftbe fiked alirasive artigle and sanme

fixed abrasive article nd ocess, condi tions., For enhanci ng sel ectivity,
a pl anari zat H§W Rﬁﬁ"s?‘{rﬁ’ﬁﬁ WEY‘@’fEH%ﬁ?WCmB@EH ‘#‘:zﬁ ‘H’é‘”ﬁ%{%gs of the

present inve H&éoﬁgbnsﬁéﬁy%ﬁmrboﬂﬁoﬁﬁé Fibd Gora69P Aticld M/ordBrisiel udes an
oxi di zi ng agent and/or “conpl exing agent (nore preferably an oxidi zing

agent) tdOai gaitiales et plagherémonaddom ke fixdd abussive rtieleatithetfingds such as a

surfactant to,_enhance wettabil.it nd..redu friction I ckeneg to
achi eve a d@'%"iaflgffsl\l}%scgé%tf"? ,elacﬁ{ﬂmﬁné'zppﬂév “g‘glgﬁi)jaf]%maagﬁpg\?}enggggggi Ened pH,
etc. Prefer aEﬁ&’evénE%br&ﬂHPﬁhﬁcle&@fbﬂ ically acusesent Bithe tomposifion hese -
“conponents. More preferably, the 25 planarization conposition has a pH of

about 1.5 toimBaiy appliethriss, deyase bt upPhgthiromgesepece extegnal tgegant s) i ncl ude,

f or .exanpl e, I [umnitrate, ceric amoniumsulfate, etc. Exanples
of suitable Bﬁ@gﬁ‘é‘?ﬁ ﬁaEgglli'gAﬁ conpositions are disclosed in Applicant's

Assi gnee'ls copendi ng W suitabletfixed abyapive dat use s theGareseat invbitidnes khOw028, 249,
| VETHODS FOR PichaRaAmcehein Gbbpont No-5 602250 GRRPCafinG SSORRACES LS NG
- OXI DI ZI NG AGR©Saticif Patknt Publication WO 98/06541. In general, a fixed abrasive. . -

includes a plurality of abrasive particles dispersed within a binder that forms a
three-dimensional fixed abrasive element that is adhered to one surface of a-

20 backing material. Commercially available fixed abrasive articles can be
obtained from Tokyo Sumitsu Kageki and Ebera Corporation, both of Japan, and
Minnesota Mining and Manufacturing Company (3M Company) of St. Paul,
MN. An example of a preferred fixed abrasive article is a ceria-based pad
commercially available from 3M Company under the trade designatipn "SWR

25 159."
| The figores 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 pbrtion 10 includes a.

30 substrafe assembly 12 I;aving junctions 16 formed thereon. A capacitor and/or
barrier Jayer material 1_9 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

9 .
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“Number 101028, 040, Publication No. US 20030119319 A I, filed on Decenber

3@12Z200B entitl ed METHODS FOR PLANARI ZATI ON OF GROUP VII1 21 July 2006
30-12- 2003 METAL- CONTAI NI NG SURFACES USI NG COWPLEXI NG AGENTS; and Seri al
- Nunmber 10/032, 357, Publication No. US 2003Q 19321 A 1, filed on Decenber
21,2001 entitled METHODS FOR PLANARI ZATI ON OF GROUP VI METAL- CONTAI NI NG
- SURFACES US| tied@stviebréh PO TEARES- dohtdihing Scabarito andYoebatioogaterial. a
- pl anari zation conposition suitable for wuse in the nethods of the present
i nvention i sGpresaldy,apsiovasiodrignrg A, the renplanar pppes syrace 3 0f icapasdiofnen
supplied to | f 3 ' 254 ' ad, .t he wor kpi ece
surface. Ho ?{b%?érilg‘%gégfse#}@fe gggg&&fl@t%p é’\r?:'%‘i%gﬁae? Pt‘%el?sg%lgccorrpl I shed by
one or both gfcobdaacd witk theapreseat meentidn. CTle renuliins wafer 8, wiich s ghamn cl es t hat
may be renoved fromthe fjxed abrasiyve ticle at the fjxed
abr asi ve/ 8urinddgurerBs incldes amupRsTisPHaES ﬁimplmlwe? ﬁ'é:ﬂ'&}ﬁgrfg? ﬁ?‘é\!ﬂe%of
conposi tion. - . . ' i g&hrg | resent in
t he conposi tﬁh(%rr%vaafgrnﬂq lﬁ%ﬁ%ﬁﬁgﬁf?@j%ﬁ%ﬁé t eﬁ%réﬁ@nsg? hé%ﬂﬁ%?fagdg froma
sour ce ext ermay iddudeb a capitosiidior bantierstmcmre gerAdsui t abl e fi xed abrasi ve
for use in the present_ i %t'on I S known, §uch ai)gt hat .described in U S
Patent No. 5,692, 950 %ﬁi flitsrates pne, ppitiog of p Waler 2OBT0R I pat ent
Publ i cation fﬂ%ﬁ%ﬂﬁ@éﬂﬂaccbﬁmﬁﬁlme Fredenk R e ARIARIVItR: featute’GhatdRse a

plurality of rasive particles dispersed within a binder that forns a
t hr ee- di A@nsa corfbrmhdl taer ebthe siateriadlie e ramavied thriosghhplaearization. dhe surf ace of

a, 20 backin terial,.. rcially avai flxed i I cl es can
be - obt ai ned‘gf‘{ggﬁ?‘:f’(?fl)zg 1%3@%5&“&% ﬁ?ssﬁwgﬁr%aé’l@?%%%% ?lodé%eg%ich of
Japan, and MaEseidediheicon. 8och Ypaudhed dicieogiclayep a0 yag Bdusaahipany) of St.
Paul ,. MN. An exa%le of a preferred fixed abrasive article .

a,
ceri a- based ysmibty wEgsaparticelaey agppasitpy WWCE%HWWP‘SCP% trade

f'ggi -ggta}]gg N 1a7ellas &R b Formed GFand, WEHEE obh BYdvifes eRlcRAT isbfaliBh BRiwaA about

15 metal regions (e.g., silicon dioxide, silicon 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 surface 23 of

20 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 patterned dielectric
25 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.
One generally illustrated planarization assembly 100, as shown in
30 Figure 3 includes a revolving wafer carrier platform 135 that holds wafer 102 of
| which wafer portion IO (shown in Figures 1A and 1B) is a part thereof. A
planarization composition is typeially introduced at or near the interface

‘between the fixed abrasive article 142 and the wafer 102. A fixed absasive

10
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I nvention. Figure | Aillustrates one portion of a wafer 10 prior to

. 3pii@napdzation in accordance with the present invention having features
that are filled with the nmaterial to be renoved through planarization. The
wafer portion 10 includes a. 30 substrate assenbly 12 having junctions 16
formed thereon. A capacitor and/or barrier layer material 19 is then

fornmed over LARISHDSE IRhSuPSIETBtWedi’a placknt 110 anil Uowafen$02.6. The capaci tor
-and/or barrier |ayer material 19 maé tE)]e€an‘¥ conductjve material such as
CHIP yIEC

pl ati num or any ot her Asshewn i Fiswel dranve gficls B2 may be 2006

30-12-2003 tGglIHa) 18{1 ?r‘g’/vzjt %&%m@%ﬁaﬂg&a LG :?géyppﬁmﬁal%?{aédgr an%{l}g{ elfedb arrier

mat eri al . I'n-Figure e nonpl anar surface 13.
of capacit or fixada¥ragivdaticiecra2 o ueiolibRingdntetfiijedetvegbntihe platemell0zatithn or

ot her processing in accaordance w.th the present inveption. The.resulting
waf er ‘10, Swhineferile2s Adighths Mstﬂpgd%fQOproﬁﬂﬁEng’ééixgﬁ agﬁﬁb"re agﬂ‘p? Aéﬁ 17

pl anari zed s t t Qi : : ' ' y

uni form acr og gllfar?ke} %;él?l%dlgl&g ’ HV\'/g?lgarg 8%%@?)"%#2‘{% m%%d@%tﬁﬁﬁg{ﬁg@d a
capaci t or andpoh ahakerigerollSI23ucAlizraatively ra fived abiagive artitle of 4 definedtsize one

portion of a wafer 2Q priqr to lLanari zatiqn in accordance wWth the
present inveﬁ%aﬁ’(?ﬁaﬁéﬁheﬁgoﬂlé’d%]ﬁt?'églsﬁ%usﬁ%ég‘sﬁ@m&%@ﬁf‘dﬁﬁ}mlayer of the

material to pgdpepRyed through planarization. The wafer portion 20 includes
a substrate assenbly 22 having a patterned dielectric 1ayer 26 forned
t her eon. 1Buch a pat t eOptidnally ketaticndndteshewnpiay be ptavideddhatiom gervede i ety of

structures, particplarly a capacitor.structure.. The.patt ,.el ectric
| ayer 26 canpf?éw?'d'ﬁ?rgae% brﬁﬂygﬁé{céﬁ 2er t?ﬂ?&nmﬁag\?f'(?&t cgpég{"??(ggﬁéhl sol ati on
bet ween 15 mae3xcli@BiRNE attfcld betwieh tiOplagtirRutisicof diffefetowaters.rTiske, or - BPSG) .

An electrode layer 29 is then formed over the substrate assenbly 22 and
t he patt er nefixediabrhsive anticlel 2enan g advprced te e station) lagated Joclgssy be pl ati num

o o oo e I S PP Sl iy O 0o
upper surisac gapplizdoduch Qs by @eipl sy, |crytifer dRpedimzuh¢as] tedhs Hixpd abrasive at i on or
other proces glllr?ig:e itl?at z\iv(iﬁ %Etgrggtgﬁr contact the wafer. More preferably, the solution is '
| an aqueous sohltioh and, even more preferably, the solution is water or a
planarization composition in accordance with the present invention. After
application of the solution, the fixed abrasive article 142 is then positioned toi
20 contact the surface of the wafer for planarization.
The fixed abrasivé article 142 contacts a surface of the wafer 102
{e.g., the surface 13 of wafer 10 as depicted in Figure 1A) in the presence of a
planarization composition during the planarization process. Pressure can be .
applied, typically by a downward force applied to a carrier arm 139 affixed the
25  holder 132, although a backside pressure can be applied from a platen 110 is -
contemplated by the present invention. Preferably, a method in accordance with
the present invention is conducted at atmospheric pressure and ata iemperaturc
in a range from about 4°C to about 62°C. In one embodiment, both a wafer
holder 132 and/or the platen 110 can be revolved and moved by motors or drive
30 means (not shown) as is readily known to those skilled in the art.
| Wafer holder 132 revolves wafer 102 at a selected velocity ina -
circular direction indicated by arrow “R” and moves wafer 102 under controlled

pressure across a portion of the fixed abrasive article 142. The wafer 102

-
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with the present invention. The resulting wafer 20, as shown in Figure 2R

30-12t2MB%x an upper surface 27 planarized such that the thickness of the
~wafer 20 is substantially uniformacross the entire wafer 20 so that the
.wafer -now includes electrically conducting regions 24 isolated within the
patterned dielectric 25 material 26 formng a capacitor structure. If
~desired, pricmticts fhidixad abative artidld#42 asanisonowdd. |'Eheare26F thafixepeni ngs 24

- can be covered with a phqtoresi st or other terial. that, is ye ed after
the planari Z2URYe %@Ckh@%dmlﬁg?%e%&cm"t P ﬁe‘? ﬁ‘f‘gacefﬁéheo_ %t{?ﬁ @ 24. One
general Iy il}yaknated, RLATEY js7advelris (SRR 1 BOQ skdfedSAMM ark. For30 Figure 3,

includes a revolving wafer carrier platform 135 that holds wafer 102 of
whi ch waf er euamgplethd Ox¢datoasive artislegid2ean banmved aRlistanceshgsas kess thaneof . A

I [ [ Ry I S typi I i.ntrod { the interf
between”  fe 1 mReEhD A A VEFE Sepha g subieas e ool SaF IS/Cy abr as, ve
10 21 Jul'y 200fsedd alstcaftPsositidn ¢l fhe ¥kéd hBrabiveN PeifeablyethelReéop@en a pl aten

110 and the wafer 102. As shown in Figure 3, the fixed abrasjve article 142
may be supppdsiibn on the fizad pbrasive insludes ot leastarpsiriomthat pps yotrdilized I f eeds an

- elongated fixe brasive artjecle 142 t ol k.shi ng i tween the
platen 110 EUL Isﬁﬁ]ge wa f‘B’F‘e‘_’L‘G%.?Y %e{;%cﬁng ﬁé%ﬁf’i%lhé}ﬁdgﬂdl“?%&é%gg&g rat I on of
the fixed absmaiosomht ifikke aBrasive BasineRrle apordsisihatwas het diilixediicabr asi ve

_carticle 142 can be advanced and is wound up on a take-up roll_123.
Al t er nat lQ el Bolish the walgr ipmsdiplely PreesdingitoOng saitable distagos that the\iixed at t ached
to the plate - 10, f-or | |.S€ ik 1.0 : I nuous. 10
Optional |y, %n!'sst“;eﬁ%ge(l %’2? a% H%&m%q)eﬁg{/ﬁ%sgm%?ow éeléj qf %g%hegg%x@gﬁ/e_ to
pre-wet the diaxewdr abthesvafer. This, fbrea wafeohating pheaxdmmadiametepof atout8n serve

SRR TR (IORNT L o e G
:0383} ed 1N GhB3d is BbGHIONS theh Patibut 064 ch)d Aotk Seiedble A3finée M e ON

15 fixed abrasive article 142 can be moved is 2 distance substantially equal to the
maximum diameter of the wafer.
| A supply system (not shown) introduces a planarization
composition atop the fixed abrasive article 142, preferably at or near the
interface or contact area between the surface of the wafer 102 and the fixed .

20 abrasive article 142 at a specified flow rate. The planarization composition may

* be introduced at varions locations about the fixed abrasive. For example, the
planarization composition may be introduced from above the fixed abrasive
article 142, such as by drip, spray, or other dispensing means.
As shown in Figure 4, taken across line A-A in Figure 3, the

25 composition may be introduced at or near the wafer/fixed abrasive article
interface by supplying the composition to a dispensing mechanism directly -
incorporated in the wafer holder 132 of the wafer carrier platform 135. A
plurality of supply ports 160 are arranged around the periphery of the wafer

- holder 132 through which the composition can be dispensed. The composition
30 can be dispensed through all or a few of the supply ports at any given time
- during the planarizatioh process. As shown in Figure 4, one preferred

arrangement of the plurality of supply ports 160 is about the circumference of a

wafer attachment portion 102’ of the wafer holder 132, although other

12




_ _ _ _ 21 July 2006 _
applied, such as by drip, spray, or other dispensing neans, to the fixed

15
Hbi3H0AS3 surface that will ultimately contact thé wafer. More preferably,

. the solution is an aqueous solution and, even nore preferably, the

solution is water or a planarization conposition in accordance with the
present invention. After application of the solution, the fixed abrasive
article 142 | sridgemepesid pagsible.t 00 20 contact the surface of the wafer for
pl anari zation. The fixed abyasi

ive article 142 contacts a syrface of -the
wafer 102 (e.g., the SBF V& é?‘?@c’éilg%\?éfp_é‘i’fel_’?@?ya‘?"géf&?Ettaeﬂ’eF‘xOft:?]_@‘iﬂ‘e_I A in
the presence fip.goo Hﬁ]ﬁ@‘%fdr@ﬁéﬂs@ébxﬂ?']@@ﬁiokdnqrilf;‘i/%%rs ROk Rt Y@ 132t | on

process. Pressure can appli1ed, typica a downward force applied
to a carrier prefordt89revohicx ada pith d2Sighated by ad6®,"Cdlin benvagt vattothelpditere

pressure can appl.ied, fro lLlaten 110, s.,." _cont | aL e pr esent
i nvention.” Pr Eﬁe‘r“gﬁ‘ij’gq e_ﬁﬁ‘ﬁ%ﬁgﬁ‘ﬁe %g@%&nﬁgeﬁ?ﬁofmw#égg%r ﬁ ention

i's conduct ed i@fthﬁm}%&héleﬁgtﬁ%?l“(ﬁ' ﬁ‘ﬁ&'sﬁffac% OF HEPPAfRE VO Eis Held @ Fange from
about 4'C to about 62*C. |In one enbodi nent, both a wafer holder 132 and/or

t he pl aten 110xtappsitien redatbieve thedinedmbrasevemrtietotld? so trat theifixed3brasbens ( not
shown) as is airﬁalg'lzl knoiéyn totého‘es}_g skilled in the art. Wafer hol der 132
revol ves waf 61 21 A PR Y S Efcgtity ina circular direction

indi cated by arrow "R’ ARhShghefort@ifg hdsdikeh A8Ssiibe@ MithPatteshlaritRAG oM ©
across a EOI"[I on of the fixed abrasive article 142. The wafer 102 21 July

2006  30- 1®- Aoageralmingorafenhaldar; ik isdodisrmndessiood;that forplavgrization bothdhepy ed.
The area of t\P&F{]iééﬁS&fagrﬂfiﬁ%@h%éﬁ ch Ho%le?elgiﬁge Mn%%%gﬁ%ﬁ&%n@?é‘h?eﬁ W th

the surface o wa varies as e warer i's nmoved ds 1s known
- to those ski |wafdr haldédvan asvolvdhotate axdithielplated b fevaded onbibits iFether,t i cl e 142
can be noved a distance that is less than 5 a maxi num di aneter of a wafer
such that a ﬁ%’éé‘ﬁ&ﬂ%’)}’“ﬂ%ﬂ%ﬂ@ﬁ%?é?ﬂP%Sta'é%ed to a second 'position on

e s S, el WBSTARGRTS e Rhepyge or o v
i medi at el pmdemstindmgianly. TRo spnexkssaty limitpderts apatcobe uridersseebtherefioosi ti on on
the Tixed abrAs! ¥Sentn it A 1St totRE EXa2Paledl snbh M aeslrivea? ot ' ©
 variations obvious to one skilled in the art will be incladed within the invention
defined by the claims. For example, while the description above focused on .
planarization of semiconductor-based substrates, the compositions and methods
20 of the invention are also applicable to, for example, polishing glasses and

contact lenses, as one of many other possible applications. The complete

disclosures of all patents, patent documents, and publications listed herein are

incorporated by reference, as if each were individually incorporated by

reference. |

25
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10 polish the wafer i medi ately preceding it. One suitable distance that

the fixed abrasive article 142 can be noved is |ess than about 1.0016 of
t he maxi num diameter of the wafer. Thus, for a wafer having a naxi num

di aneter of about 8 inches (about 20.3 cm, a distance that the fixed

abr asi ve artiﬁie 142 can be, noved is about 0.25 inch (about 0.64 cm.
Anot her suit abP®®di stance that the 15 fi xed abrasive article 142 can be
nmoved is a di gt ancg phlsiRAhletlol Yoffak: to the maximum di ameter of the
wafer. A supply systpem (not shown) introduces a planarization conposition
atop the fixed abrpesitioengaGroap BllImQal-cprtahing sufhop ofid substrasgar t he interface

or contact ar et ween t surface of t fer 102 and the fixed 20
abrasive arti %%ggcff\éﬁgiﬁ X%(Pag’f)agg??rﬁé& “%F%Wqﬁea gl?pw&n‘%ﬁlégnari zation
conposi ti on walectedforh thie pilp C@Bistdg of AddRALS inlRGATtHRAEMARekIm,t he i xed

abrasive. For exanple, the _planarization conposition may be introduced
from above t heellpdiyplatipim,and gombinatips|teerepf>  such as by drip, spray, or

ot her di spensi ng %ﬁﬁﬁ“gfﬁa‘%%%%h%iﬁaé’ggﬁgﬁ% ﬁ&&g&,s%nlﬁi ne A-Ain

Figure 3, the 25 conposition nmaybe intro or near e wafer/fi xed
abrasive article plankegidgbesubstraguspifdcy with)the firedobragesirtidlgn t o a di spensi ng
~mechanismdirectly., .incorpoyated in the wafer holder 132 of the wafer
carrier-platform 1%Feuhtﬂe€’fe§tagrla‘?we§fm5’ﬂecé’l?ﬁ’ﬁﬂe§/a B’th_é"’g%iﬁ“’e"fee arranged around
the peri pher ypa@fcleh Rfving@heriineshét rid @fearbSiBar b6Q UG MM UEFericARitRAPOSI ti on can be
di spensed. The cgqr;rgom tion 30 can be dispensed through all or a few of the

supply ports depadpergd tg aifeast ops surfhge pfiadacking mtegialar i zat i on process. As shown
in Figure 4, one preferred arrangenment of the plurality of supply ports

160 i s about 4he cjr ce.of a er tachnment . portion 102' of the
waf er hol der 32,%&%9%% éwgfﬁnﬁ%goﬁpﬁ% 033513- 2003 arrangenents
are possi bl e siffgevbthesubhiatedes a ddglahs wpb@hyabl y revol ved at a speed of

about 200-600 millimeters per second. As shown in Figure 5, the wafer
hol der 132

3. The method of claims 1 or 2 wherein the Group VIII metal-containing
~ surface of the substrate comprises a Group VIII metal in elemental form or an

alloy thereof.

4. The method of claim 3 wherein the Group VIII metal-containing surface

comprises elemental platinum,

5. The method of claim 3 wherein the Group VIII metal-containing surface

comprises a platinum alloy.

6. The method of any one of claims 1-5 wherein the Group VIII metal is

present in an amount of about 10 atomic percent or more,

7. The method of claim 6 wherein the Group VIII metal is present in an

amount of about 20 atomic percent or more.

8. ‘The method of claim 7 wherein the Group VIII metal is present in an

amount of about 50 atomic percent or more.

4
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preterably revolves in a path designated by arrow "C' in cont ayct with the
- PO4t22B083 110 i ncl uding the:fixed abrasive article 142. The speed of the
-waf er holder 132 is then-related to the length of "C% The surface of the
waf er 102 is held in juxtaposition relative to the fixed abrasive article
142 'so that the fixed abrasive article 142 can planarize the surface.

Al t hough the foregoing has been described with particular attention 10 to
a revolving wafer holder, it is to be understood that for planarization
both die wafer holder and the platen can nove relative to one another..
For exanpl e, the fer holder can revolve/rotate and the platen can

revol ve or orBit Fdbemsthod ¢fanyope ofglaifps 8 wkardiatheosubstateps at en can be
stationary. The.: i j iLption has been given for clarity
of 15 under St%}ﬁ%@ﬁ(}r&%ﬂ%&%ﬂg@?g@@%%eﬁbm?t ations are to be understood
therefrom 5 The invention is not limted to the exact details shown and

descri bed, for,, varjations opvious to one skilled in the art wll be

i ncl uded wit hi® t hdhe MethRd Qficlaims} wherginghe sphstigtegrisabstrage assembiyl e, whi | e
the descri pti &iinfRQ¥ &t QG678 18 Zatk [==Tag ctor-based
substrates, the corrpos{ct ftons%ﬁ%] %%?h%ggﬁﬂgé%gkwﬁgs?%@cgh %Q%Hca{?l@ al so
applicabl e toplafwizing(emppﬂses[pbinhﬂ'ti'ng@aﬁt&m&ﬁncﬂﬂ&ﬂion&ﬁ%@ghﬁhﬁﬂses, as one
of many ot her ssi bl e lications.  The conplete disclosures of all
patents, pat e?#’?ﬂwggﬁﬂﬁ?&?wﬁﬁaleﬁfﬁdi"@EISFVG@%Fsted herein are incor porat ed
by referepge, as if each were individually incorporated by reference. 25
13 21 July 2006 dains: 1. A planarization nmethod conprising: positioning
a Group VI H nkkal - Tenmethedred agyioliacfclaiinsa - 0 badieredt thetsabstiand krafwagferwi t h a
{fixed abrasive article, wherein the Goup VIII netal is selected fromthe
group consisting of rhodium indiurn, rutheniurn, osmum palladium
platinurn, ang. conphé\ieiheaos clifth8Qwherein the wafer has a patterned dielectric

layer formed thereon and a Group VIII metal-containing layer formed over the

15 patterned dielectric layer, wherein the planarization method is used in forming a

~ capacitor or barrier layer.

13. The method of any one of claims 1-12 wherein the plurality of abrasive
particles comprise CeO,, Y,0,, Fe,0,, or mixtures thereof.

20
14.  The method of claim 13 wherein a majority of the plurality of abrasive

particles are CeQ, abrasive particles.

15. The method of any one of claims 1-14 wherein the Group VHI metal-
25 containing surface is removed relative to a dielectric layer at a selectivity ratio of

at least about 10:1.

16.  The method of any one of claims 1-15 wherein the planarization
composition comprises an oxidizing agent, a complexing agent, or mixtures
30 thereof.

17." The method of claim 16 wherein the planarization composition

comprises an oxidizing agent.

15
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suppl ying a planarization conposition in proximty to the int eyrface; and
: BDat&R2DBBNng t he substrate-surface with the fixed abrasive article; wherein
the fixed abrasive article conprises a plurality of abrasive particles
havi ng a hardness of no greater than about 6.5 Mbs di spersed within a
bi nder adhered to at |east one surface of a backing material. 2. The nethod

of claiml whefein p R - contai ni.n surface of .the substrate
has a nonpl anglrg(‘at op’(&)‘gfgguh%a oggiaﬁ]gﬁt n‘%{’ﬁ%’é’ qh‘f %‘F?ﬂg'?\gsaqe"gp sﬁl_eﬁﬁglfg\(?'“%f%e
G oup VI H net growoitingisting 6f cedidy dnmenidin hiGteinl Tt A@hRnfoRiih k§ifed G oup VI I |

metal in elenmental formor an alloy thereof 4. The nmethod of claim3
wherein the Goup VIII netal -containing surface conprises el enental

pl ati num 5. emaﬁ[g i .ei.N_{he, X0 V] H net.al - cont ai ni ng
surf ace corrp:ii}gses a g]q%t %dnﬁthﬂﬂngy%%%f ﬁefgr%{]?{gl&%g?pEHWﬁt‘f "of claims 1-5
wher ei n t héd Grompositibh isdnedquesus spldtimlt i n an anount of about 10 atomic

percent or nore. 7. The nethod of claim6 wherein the G oup VMnetal is
present in an anount of about 20 atomic percent or nore. 8. The nethod of

claim7 whereipg th éfl—é gpt%ﬁl i, ' unt. of about 50
atom c per centze'or ?r%’?e’ﬂaﬁ%y 1 Ju yofggaéﬂg.qjs@r(}hléf&ﬁg%p%p i’oﬂet hod of any
one of cl ai s ctmPositien basa pHef abdwt I hitccabodt 3. sem conduct or substrate or
substrate assenbly. 5 10. The nethod of claim9 wherein the substrate or
substrate assenbly conprises at |east one region of a platinumcontaining
surface, er ek RO 1SRPw L Zi.09. at | east one
regi on of qmewgi at ?&Sn@tcontdﬁﬁ%ﬁgﬁ}rﬁ%gce wﬂéﬁﬂﬁéﬁw%&%@& asive article.
composition comprises a surfactant, a thickener, a buffering agent or mixtures

(- | thereof.

16
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10 11. The nethod of any one of clainms | - 10 wherein the substrate is a

wafer. 12. The nethod of claiml | wherein the wafer has a patterned
dielectric layer forned thereon and a G oup VM netal -contai ning | ayer
fornmed over the 15 patterned dielectric |layer, wherein the planarization
method i s useq,in foEm'n .ams&la acitor or barrier layer. 13. The nethod of
any one of cl & ns ’f‘-pafaélz%}% A CORE" ¥ rality of abrasive particles
conprise Ce2, Y20gusitibrdBGrot VIl nidtl@BairlifpReRE of adlbsddle to HMeEEBLAQD of claim
13 wherein a majority of the plurality of abrasive particles are

CeQRabr asi ve fpdubriiwarticlepvherinshearopp Hlbheta isselertel from the mpypsotsistive wher ei n

the G oup VIH 2b.contai.ning surface is. renoved relative tg a
dielectric Ia?/fgg&@tm’g%lse etV y%%?@a‘glfmpgfn% tcoﬁg%%’fmltg?w{ 16. The
met hod of = any whdiin 0 setaciofithe dubstafe Habi£iplanst bfoglpRylar i zati on  conposition
conpri ses an oxidizing agent, a conplexing agent, or mxtures 30 thereof.
17. The method of &PBEYHE 4 PanHeEAtier eomppwlioy imprarmibaioithsinte®agpend ti on  conpri ses
an oxi di zi ng agent ”Jaﬁ . - - . . od of claim
17 wherein the oxidi zi ﬁéglglégé\%n?ﬁggg%fee‘g@%é@fﬁrggfr)ngb{%gé%?%gﬁré(@%%i sting of
~ceric amoni u@ronp Vilbhealamdaigieg meteridinmoni um sul fate. 19 The net hod of any

one of clains 1-18 erein the planarization 5 conposition is an agueous
“solution. 20. The ngﬁ%g‘e%f‘edaaﬁﬁ?gﬁ%“ﬁ‘ﬂe?ﬂ%aﬂ@ty &IV PEHEISH | anari zat i on
conposi tion hR§ing aPkdrdbss &P QB LorehteP tHal aBRP'YE MohsIdspéded Wiy FBidagd any one of

clainms 1-20 wherein the planarization
: adhered to at least one surface of a backing material; and

wherein the rate of removal of the Group VIII metal-containing material is greater
than the rate of removal of material from a generally planar surface of the same material

under the same conditions.

23, The method of claim 22 wherein the rate of removal of the Group VIII metal-
- containing material is at least about 10 times greater than the rate of removal of material

from a generally plavar surface of the same material under the same conditions.

24, The method of claim 22 wherein the rate of removal of the Group VIII metal-
. containing material is at least about 25 times greater than the rate of removal of material

from a generally planar surface of the same material under the same conditions.

25. The method of claim 22 wherein the Group VI metal-containing surface of the
-substrate comprises a Group VIII metal in elemental form or an alloy thereof.

.26, The method of claim 25 wherein the Group VIII metal-containing surface

comprises elemental platinum.

27. The method of claim 25 wherein the Group VIII metal-containing surface
comprises a platinum alloy. \

16a




o ] ] 21 July 20086
conposition conprises a surfactant, a thickener, a buffering agent or

m xtures thereof. 16 21 July 2006 22, A planarization nmethod conprising:
positioning a G oup VIR netal -contai ning surface of a substrate to
interface with a fixed abrasive article, wherein the Goup VIH netal is

selected fro he grou opsi.sting .of rhodi iridium. ruthenugn, osm um
Sal tadium  pl 2 i nuft meel OFSriien Afref e Crrap Y el b it AR PhCe of t ho
substrat e hasatauin0aBhRpatent @RRY aphy; supplying a planarization conposition

in proximty to the interface; and planarizing the substrate surface with
the fixed abrasive article to remove G oup VH netal -containing nmaterial;

wherein the fixed ras At | GO | %f%ﬂ ' i ive
particles ha%/gi?'(ng ggk?gerﬁ{aﬁgfss o?grx_{g grégg emragt angggg@g%a%&gg%%%@{%fspersed
wi t hi n a bi ndieut 20athhds ectettor mbrel east one surface of a backing material; and

wherein the rate of renoval of the Goup VIII netal-containing material is
greater than the rate of renoval of material froma generally planar

surface of thg sanpeiRIRE bfthaim 9@t HEGRATPIILANM ik Q8P in ad Anouhf\g Mt hod of
claim?22 wherein the rate of renoval of the Goup VH 1inetal- containing

material is atboRté@atpmigipergent aonare.mes greater than the rate of renoval of
material froma generally planar surface of the sanme material under the
sanme conditions. 24, The nethod of claim?22 wherein the rate of renoval of
the G oup VHI3lret dlhe netod af akding? whtrein ilelsutissataik a vefest about 25 tines greater
than the rate of renoval of material froma generally planar surface of
the same material under the sanme conditions. 25. The nethod of claim 22

wherein the Gxup Meﬂlemaaama&ﬁaﬁa«ha&ﬁlﬁaeﬁwaﬁt?%@ab%iv&p&mu&a%ame conpri ses
a Goup VIHnetal in elenental formor an alloy thereof. 26. The net hod of

cl-ai m 25 wherfinnthe greurQoousting/AfieOn &t@4 FeOnamlinriktmgs theredface  conpri ses
el enental platinum 27. The nmethod of claim25 wherein the Goup VIR
nmet al -'cont ai ni ng surface conprises a platinum all oy.

33. The method of claim 32 wherein a majority of the plurality of abrasive particles are

CeO, abrasive particles.

- 34, The method of claim 22 wherein the planarization composition comprises an

oxidizing agent, a complexing agent, or mixtures thereof.

35. - Themethod of claim 22 wherein the Group VII metal-containing surface is

removed relative to a dielectric layer at a selectivity ratio of at least about 10:1.

36. A planarization method comprising:

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

providing a fixed abrasive article;

providing a planarization composition at an interface between the at least one
region of platinum-containing surface and the fixed abrasive article; and

‘planarizing the at least one region of platinum-containing surface with the fixed

abrasive article to remove platinum-containing material;

16b
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16a 21 July 2006 28. The nethod of claim 22 wherein the Groug VI netal
is present in an anmount of about 10 atomic percent or nore. 29. The nethod
of claim 28 wherein the Goup VIIl netal is present in an anmount of about
20 atom c percent or nore. 30. The nethod of claim?29 wherein the G oup
VIl netal is present in an anount of about 50 atom c percent or nore. 31.
The nethod of cl ai ipen (ipired phiesive erticlp prsmnripes @ plugnliy ofgbrasive pagiles The et hod of
claim 22 whergi.n, ' [ ' - ted fromthe
group consi st%g% @%?%g%?%%%?%%%%%ﬁﬁﬁ@eo .6?%3. The net hod
of cl ai m 32 wherledstonasuriagearf b backiog mbtbéel;pl ural ity of abrasive particles are
Ce®2 abrasive partigcles, 34. The od of clai.m 22 wherein the

pl anari zati on conpgg?r?qlglﬁméecﬂﬁﬁ’q%agghg?ﬂmwwm% is greatgrdhagthes i ng
agent, or m Xfilof SerhRAEDhteriabPom 4 BB} fafr @t bPhiRadd mahediahddr hbe G oup
VIH netal -containing surface is renoved relative to a dielectric |ayer at
a sel ecti vit ysapgeenditigns. at | east about 10: 1. 36. A pl ananzation net hod
conprising: providing a sem conductor substrate or substrate assenbly
including at | east one region of a platinumcontairring surface having a
nonpl anar t opdgr aphiy,mgtiod i ohimn 86 whekdin@Belplaihnmsid pr@erf ntah ameunt ¢halbowi ti Ng a

pl anari zation conposition at an interface between the at | east one region
of platinum cBTEEPHFHALL E9FF ace and the fixed abrasive article; and

pl anari zing the at |east one region of platimrn-containing surface with
the fixed abrasive article to renove platinumcontainng nmaterial; 16b 21
July 2006 whi# ei nThemeethod aianthina B wisreiretheplatingheonanpg sudfas comppkasr al i ty of

abr asi ve partilecﬁllmelél Ife%.v_' ng a hardness of no greater than about 6.5 Mbs

di spersed wi thin & i nder adhered to at |east one surface of a bacldng

mat eri al ;

39. The method of claim 36 wherein the platinum-containing surface comprises a
platinum ailoy.

40. The method of claim 36 wherein the substrate assembly is a wafer.

41. The method of claim 36 wherein the plurality of abrasive particles comprise CeOs,
Y504, Fe,Oy, or mixtures thereof.

42, The method of claim 41 wherein a majority of the plurality of abrasive particles are

CeQ, abrasive particles.

7 43. The method of claim 36 wherein the planarization composition comprises an

oxidizing agent, a complexing agent, or mixfures thereof.

44. The method of claim 36 wherein the platinum-containing surface is removed

relative to an oxide layer at a selectivity ratio of at least about 10:1.
45. A planarization method for use in forming a capacitor or barrier layer:

léc
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wherein the rate of renoval of the platinumcontaining material is greater

than the rate of renpoval of material froma generally planar surface of
the sane material under the sane conditions. 37. The nethod of claim 36
wherein the platinumis present in an anount of about 10 atom c percent or
nore. 38. The nethod of claim 36 wherein the platinum containing surface

conpri ses el BivEdinap wabrdeyipg gnatigoed ddirstigiayerdermed therpani and 8Gronp¥HE| n t he

pl ati num cont gj. ﬁ-ﬁﬂ CONMRLI I met hod of
cl aim 36 vvhergl:dﬁf'dta e s%%get??og e a?s@e%%?%ﬁge%%}?@’%%%%ﬁ%uﬁe%od of claim
36 wherei n t hmetplissekbted fonothe gbiipaehsi@ingaithddting Bidhanfuthesien Geom, Y203, Fe~03,
or mxtures thereof. 42. The nethod of claim4l wherein a majority of the
plurality of a@#ﬁw@%ﬁdwgﬂgmawes 8%8‘62%“&&? GreupBiineglentainng ~ The

nmet hod of cl ajager 8% MBlRkopbRShp! anari zati on conposition conprises an

oxi di zi ng agent, a conplexing agent, or m xtures thereof. 44. The nethod of

cl ai m 36 wher ei n t prsitipiing 4 firg perdenraf a fixddabrsaftigls doricentacemitviesGroneV il | ve to an
oxi de layer a g%% ivity ratio of at |east about 10: 1. 45. A
pl anari zat i on}n@fcﬁo %frayeﬁse in formng a capacitor or barrier layer: 16c¢C

21 July 2006 pr ovprovidige ©plakadRfionRampddiiodinPakdingly fale @hadt 8&ivednthe ayer f or med
thereon and a G oup VII| netal-contamng |ayer formed over the patterned
di el ectric | aghesive Pt taipipe layert il i s sel ected fromthe group
consi Sting of " 1 NOdiumhidglh et VT e Biptiling QS H WiBhine @ dbagiim Pl at i numy
and conbi nati ons S‘Iﬁer eofg;r ﬁg@ei_ n the &ou& VM et al -con?agil ning |ayer has
“a nori pl anar atigkdg reapmg/Ciropp ¥k metaticomaising inatedal;port i on of a fi xed abrasive

article for contact, w.t h oup VM netal -cont.ai ni.ng, | ayer, providing a
pl ananzat i on conpotiFs ehﬁeﬁﬁg&?‘f‘z‘fﬁrﬁqg BPrYTR? B]Bﬁ["%‘,’flahﬁfg’tvﬁ@ ¥he i xed
abrasi ve and fRmg @ RktResylobniBi@ler Ga7 BduhibBAMbIRYdpersedNfithin a binder

adhered to at least one surface of a backing material;

wherein the rate of removal of the Group VII metalv-oontaimng material is greater
than the rate of removal of material from a generally planar surface of the same material

under the same conditions.

46. -~ The method of claim 45 wherein the Group VIII metal-containing surface of the

substrate comprises a Group VI]I metal in elemental form or an alloy thereof.

47. - Themethod of claim 46 wherein the Group VIII metal-containing surface comprises

elemental platinum.

48. The method of claim 45 wherein the Group VIII metal-containing surface
comprises a platinum alloy.

49. The method of claim 45 wherein the Group VI metal is present in an amount of

about 10 atomic percent or more.,

50. The method of claim 49 wherein the Group VIII metal is present in an amount

of about 20 atomic perceﬁt or more.
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planarizing the Group VIH netal -containing layer with the fi xed abr asi ve

article to renove G oup VIH netal -containing material; wherein the fixed
abrasive article conprises a plurality of abrasive parti cles having a

har dness of no greater than about 6.5 Mbs dispersed within a binder
adhered to at _| east one surface of a bacldng material; wherein the rate of
removal of th¥: G olhsowihpd mﬁﬂﬁmﬂaﬁlﬁﬁwgp raqigl is|présept igapament oft han t he
rate of renov a generally planar surface of the sane

mat eri al und%?ut?gaeltmg‘% con |?fimons 46. The nethod of claim45 wherein the
G oup VIH netal -containing surface of the substrate conprises a Goup VIII
metal in el engntal form %I the f 47. The nmethod of_ claim46
wherein the Goup WeEED fﬁ?‘mb ﬁ”f WP%@@SIEW%@?WS@ICE%M al

pl ati num 48.Y2'6§,Q7®@@rlﬁgﬂur&fthe§eloﬁl m 45 wher ein the Goup VIR netal -containing
surface conprises a platinumalloy. 49. The nethod of claim45 wherein the
G oup VIH netal is present in an anount of about 10 atom c percent or

an arount oraboutt 25 e SRRl Sl o B R Baiog st e

met hod of cl afed,Aasivbpaimies. the G oup Vill netal is present in an anount of
~about 50 atom c percent or nore. 52. The nethod of claim45 wherein the
plurality of abrasive particles conprise CeQ2, Y203, FCZOS or mxtures
‘thereof. 53. shhe A=Y : rg;gﬂ}%; plurality of
abr asi ve par tSi-EcI es@%%ﬂog& abﬁsi ve alfgl t‘I?Oes iﬁl&ﬁ/ fie rret od of claim45
‘wher ei n t he pixiiragiegeat k oomplaxingegint, bonixmespeiesfes an  oxi di zi ng agent, a
conpl exi ng agent, or m xtures thereof. 55. The nethod of claim45 wherein
the G oup VM netal -containing surface is renoved relative to an oxide

l'ayer at a sedsect iThehigthbddficRin04s vHerdrRRSGrogP@AU melllconthining surface is

removed relative to an oxide layer at a selectivity ratio of at least about 10:1.

56. A planarization method comprising: ,
positioning a Group VIII metal-containing surface of a substrate to interface with
~-a fixed abrasive article, wherein the Group VIII metal is selected from the group
consisting of rhodium, iridium, ruthenium, osmium, pafladium, platinum, and
combinations thereof: '
supplying a planarization composition in proximity to the interface, wherein the
planarization composition comprises an oxidizing agent, a complexing agent, or mixtures
thereof and wherein the planarization composition has a pH of about 1.5 to about 3; and
planarizing thé substrate surface with the fixed abrasive article;
wherein the fixed abrasive article comprises a plurality of abrasive particles
having a hardness of no greater than about 6.5 Mohs dispersed within 'a binder
-adhered to at least one surface of a backing material.

57. The method of claim 56 wherein the Group VIII metal-containing surface of
the substrate has a nonplanar topography.
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56. A planarization nethod conprising: positioning a G oup Vlﬁ
nmet al -contai ning surface of a substrate to interface wwth a fixed abrasive
article, wherein the Goup VM netal is selected fromthe group consisting
of rhodium iridiurn, ruthenium osmum palladium platinum and
conbi nations thereof, supplying a planarization _conposition in proximty to
t he i nt er f ace>8-whelBs Hethadef Clajms A%er57 herein the ShipppTHmsial-conigpingses an
oxi di zi ng age i i : Lt d wherein the
_pIanarizationB%%ﬁ%gg%??%%ﬁﬁgggggggﬁﬁypa Jg?é%g%&%%méégﬁﬁgé?% nd pl ananzi ng
t he substrat etheigoff ace with the fixed abrasive article; wherein the fixed
abrasive article conprises a plurality of abrasive particles having a
hardness of no greater than about 6.5 Mbs dispersed within a binder
adhered to at 59 easthdii@hcder dlAH88 herdn eGP FTIMREEIoRhininPdifacEhe Mt hod of
claim56 wherein the Goup VI[[ netal -containing surface of the substrate
has a nonpl angmprigsglgmapaplatige 21 July 2006 58. The nethod of clains 56
or 57 wherein the G oup VIR netal -containing surface of the substrate
conprises a Goup VMnetal in elemental formor an alloy thereof. 59. The
met hod of cl atdn 58Thdrectkidofichin &8 ehgeiy/thel GradpaVHIGANi *6Atdgnsaifh@ce conpri ses
el enental platinum 60. The nethod of claim58 wherein the Goup VIII
met al - cont ai nPIPIESAPREE™ #¥%pri ses a platinumalloy. 61. The nethod of any
one of clainms 56-60 wherein the Goup VIH netal is present in an anount of
about 10 atom c percent or nore. 62. The nethod of claim61l wherein the
G oup VH netéll i sThemethodofiany ane o ebimst 56-66fwigtsouthe Stup Valinetapsr cent or
nore. 63. Theln%&hod of %'ﬁ?ﬁ”ﬁé MMereintthe Group VIH netal is present in
an amount of PEBOUT “EY R SME pe FERIPUSF ROPES 64. The nethod of any one of

clains 56-63 wherein the substrate is a sem conduct or

62. The method of claim 61 wherein the Group VIII metal is present in an amount

of about 20 atomic percent or more.

63. The method of claim 62 wherein the Group VIII metal is present in an amount of

about 50 atomic percent or more.

64. The method of any one of claims 56-63 wherein the substrate is a semiconductor
substrate or substrate assembly.

65. The method of claim 64 wherein the substrate or substrate assembly comprises at
least one region of a platinum-containing surface, and wherein planarizing comprises
planarizing the at least one region of the platinum-containing surface with the fixed

abrasive article.

06, The method of any one of claims 56-65 wherein the substrate is a wafer.
67.  The method of claim 66 wherein the wafer has a patterned dielectric layer formed
thereon and a Group VIII metal-containing layer formed over the patterned dielectric layer,

where_in the planarization method is used in forming a capacitor or barrier layer.
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substrate or substrate assenbly. 65. The nethod of claim64 wherein the

substrate or substrate assenbly conprises at |east one region of a

pl ati num cont ai ni ng surface, and wherein planarizing conprises planarizing
the at | east one region of the platinumcontaining surface with the fixed
abrasive article. 66. The nethod of any one of clains 56-65 wherein the
substrate is é8.waf &he méhod ofldag oref Elgiths §F-6 O lRtel R LIMNE B htiastvB fartiiiker  has a
patterned dielectric |ayer forned thereon and a G oup VIH netal -containing
1 ayer forned ERPENiSEHE: ‘éﬁ@%@rm@#@s&w% | ayer, wherein the

pl anari zation nethod is used in formng a capacitor or barrier |layer. |6f
21 July 2006 68. The nethod of any one of clainms 56-67 wherein the
plurality of @abrasTengiatbfddires? whaeps nsjeritCefiR; pli@abdof abresive@aficlesardari Xt ur es

t hereof 69. The nethod of claim68 wherein a majority of the plurality of
abrasi ve partE‘c‘:(I)zggméYeé’am%@ abrasive particles. 70. The nethod of any one
of clains 56-69 wherein the Goup VIIl netal-containing surface is renoved
relative to a dielectric layer at a selectivity ratio of at |east about 10:
1.  71. The né hodTefmattod pfanGenewtidaias Ao-6hehauithaGionmy onetad-omedsig i on

conprises an _oxidizing.agent. 72  The nmethod of claim71 erein the

oxi di zi ng age ?eésrglé‘?‘%gfeg‘@v‘?tf’éme{eﬁté‘cE‘é?&t&)se@ﬁm?f‘? ”8?“%]‘%1 lammoni um

nitrate and eerie arnnmonium sulfate. 73. The nethod of any one of clains

56- 72 wherein_ the planarization conposition is an aqueous solution. 74.

The net hod an¥!-onelhsimathod pfrlairg §6 whergin the planarizdtion pinaprstidnemprisas anc onposi t i on

f:grrpri ses a s&&ﬁ%a%&tt, a thickener, a buffering agent or m xtures thereof
g

72. The method of claim 71 wherein the oxidizing agent is selected from the

group consisting of eerie ammonium nitrate and eeric ammonium sulfate.

73. The method of any one of claims 56-72 wherein the planarization compbsition is

an aqueous solution.

74. The method any one of blaims 56-73 wherein the planarization composition

comprises a surfactant, a thickener, a buffering agent or mixtures thereof,
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