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o {57) Abstract: A planarization methed includes providing a metal-containing surface (preferably, 2 Group VIII metal-containing
B surface, and more preferably a platinnm-containing surface) and positioning it for contact with a polishing surface in the presence
of a planarization composition that includes a halogen and a halide salt. :




10 netal -containing (preferably, Goup VIII, and nore preferably, platinum
contai ning) surfaces, particularly in the fabrication of séhieemilvét or
devi ces. Background of the Invention Filns of metals and netal oxides,

parti cug%rl e heavier 15 elenments of Goup VIII, are becom ng inportant
for av |°§%6§/0t0 f electronic and el ectrochem cal appFCUHPMH This is at
| east because many of the Goup VIII netal filnms are generally unreactive,

resistant to oxidation or retard the diffusion of oxygen, and are good
conductors. Oxides of certain of these netals also possess these
properties, although perhaps to a different extent. 20 Thus, filns of G oup

VIIl netals, their alloys, and netal oxides, particularly the second and
third rownetals (e.g., Ru, Gs, Rh, Ir, Pd, and Pt) have suitable
propertides for 2% YOBPLASSRIZATION«YF MEFALCONTAMNING-or exanpl e, they

They are particul S TSEACEY SRR HAL QNS AN AL IR FALEY S et ween the 25
dielectric material and the silicon substrate in nmenory devices.

Furthernore, they are suitable as_the plate (i.e., electrode) itself in
Flftl‘ila:@f‘i%mﬂe’é%’t“es for use as an el ectrode for

capacitors. Platinumis one of _ :
IpkeRdr® invgmgaﬁ@g & mdthods 16 gﬁgﬁﬁﬁﬁﬁ'@f ge storage

high dielectric capggl
devices in random access nmenory devices, such ynam ¢ random access

menor y 10DRAWptaBeoniaining @eeferablntGroup YAl and motauefcrablyplgting®RAN) devi ces, and
now f erroel F devi.ces. They consi st .of two conductors,
such as pargﬁkdé*lﬁg)ﬁetéz}gg’ﬁ?ﬁﬁlg?@g}{{ty%% n%aﬁg% 8fss,e @%%5??‘”%%' t he el ectrodes

(i.e., the storage node electrode and the cell plate capacitor electrode),
i nsul ated fromeach other b di gl ﬁélt itiyc material (a ferroelectric
dielectric material for FE oung-Qf e Invgntifine 2006 WO 03/ 060028

PCT/ USD2/ 40504t her sk oG \ahdeNSoRBAIpd Ak FRORSyiaNd material's for the
processing of Goup VIII nmetal-containing filns, preferably,

pl at i ndf covlements ofgsrpun WHL ardagonsing fraprstant fhma varistyudf eledmicandt he f or mat i on
of Group VIJL

fabrication O(%trogige%ﬁ%a% %@ﬁ%@g E{L'ngm%%as{ﬂ?%gsst !%%"(aagéec %’"%Lolﬁlg |(%ﬂ$3hgp¥¥]a1;] 2ir ght, and
t heref ore, mbel filaksere gehéralknesaciive, ssistant 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.

20 Thus, films of Gronp VIII metals, their alloys, and metal oxides,
particularly the second and third row metals (e.g., Ru, Os, Rh, I, 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
ekample. They are particularly suitable for use as barrier layers between the

25  dielectric material and the silicon substrate in memory devices. Furthermore,
they are suitable as the plate (i.e., electrode) 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)

30 devices, static random access memory (SRAM) devices, and now ferroelectric
memory (FE RAM) devices. They consist of two conductors, such as parallel
metal or polysilicon plates, which act as the electrodes (i.e., the storage node
electrode and the cell plate capacitor electrode), insulated from each other by a
dielectric material (a ferroelectric dielectric material for FE RAMs). Thus,




non-uni form Further, surfaces may have defects such as crystal l|attice
damage, scratches, roughness, or enbedded particles of di 2l Jene29i6t. For
various fabrication processes to be perforned, such as |ithography and
etching, height non-uniformties and defects at the surface of the wafer
must be™OSBEMB or 10 eliminated. Also, excess mater PEIUSEA0Med to be
renmoved to forma structure wth selectivity relative to the underlying
substrate. Planar renpval of a substrate's top surface is also used to
i sol ate cer thereds p gentigpiag neadder metheds|apd matgsipls ferghqpraeeasingelt i on t echni ques

are avail ab o\ £ | e .on. One such
pl anari zat i gﬁo “{ng:]ﬁﬁ% é%%s?%gm%%@gﬁﬁiﬁﬂyggﬁgﬁﬁogédwgm cal - mechani cal
pol i shing (abbrevi atMahytserfaienthasretulivizting thtHermptioceSroop Vil anar i zation is

used to remve, mater.i al., and. pref.er.abl hi eve | an surface, over the
entire chi g% and War e '?hlg’bsng?qlﬂ@%rﬁ’ lpg}eevf’%%ga ayqn O?QE%ﬁglFaguﬁﬁoﬁnari ty."
Convent iSonabtwees,tdo@opliave @siforf hefhfAad therfdre)the watidhioRidss Bulsar |y CMWP,

hol der that holds a wafer, a_20 polishing pad,

i nvol ves the use_of fer .
and an abr aBP%EHEoy, %B‘\{Y%ﬁét"f?bcﬁ&maﬁé%"eéh@% prshers gpystaklathicpdamage, t y of

abrasi ve pagdrhttesSougdhnds) dr Shbeided DS 1A0E S r | pplied so that it
contacts the int e?fgz]ii(r:les’ofr t he \%/aPerlaan tlﬂhgr%{g i%oﬁrﬁgougad. A table or

pl at en has Ebrigasion ptecessespatie pirfarmod suchas liogiaghy ang epchthg) beightpl i ed to the
waf er at a LAk S t ror h | anarization. At |east one of
the waf er ag’l %ﬂ%gﬁ g%i&%é# %gtsgg%gg?téa%ggﬁ]?ﬁaﬁﬁﬁugﬁcr‘% uﬁ%hfe to the other.
| n sonel0pl aelaminzied.i Also,prosemardal hayheedRite reti®led @) foffaY setictifay not rot at e,
the table orﬁg%q:i\t en, ma not rotate and/or the platen may be noved

. .or .
in a |inear VHbETGIVRTCRENOOLEE unserypg sybsigate. Bianar emgval of@ner ous types of

pl anari zat i aibstedié’s op@iddck AU Wb Ghsd2RE EQalR fehtfres BEQREHS, | 0 di fferent
manners. Alternatively, the polishing ﬁgd and abrasive 30 slurry may be

repl aced by Varidqus plegarigationsieshaiques yre peailabla to provideisheh reduptiamraatifor y of  abrasi ve

backi ng mat S ofy bl bl BO b BG R plbnn@BhaBEs . " The " ' °
pl anar ildat i dremixfal-meshanical pelithieg (abbrevintddbergih as TCMPNHand ot her

The process of planarizatjon 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,
. and particularly CMP, involves the use of a wafer holder that holds a wafer, a

20 polishing 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
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 least one of the wafer and a polishing

25  pad are set in motion relative to the other. In some planarization processes, 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
process in different manners. Alternatively, the polishing pad and abrasive

30  slumry 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.




Goup VIII nmetals typically involves nmechanical polishing, as opposed to
cheni cal - mechani cal polishing, because they are relativel y2¢ 'i)ﬁﬂ y inert
and/ or have relatively few volatile products. Such mechani cal polishing
uses 5 alum na, silica, or other abrasive particles to renpve the netal
physi caVO3060038¢ or t unat el y, mechani cal pol i shing t en8STU24E04; (e.g.
deform) the netals, Ileaving netal over undesired portions of the wafer
surface, and | eavin scratches in either the netal itself or other areas
on the wafer surfac he plagwrizatiomeh sEnedhat ineludys phinumidohebr asi ve sl urries

do not effeghdy Ay i %%H%Hs%ebﬁuﬁ h@ﬁlﬂger%@ﬁ fiyl ||

nmet al - cont ai ni ﬁg surfac elt becaus I's renoved or the
resul t ant smémdmwmsmng, ﬂr@aaeaierthe)’m;latlwlg! p@msalbrnmelrﬂ a need for

o1 at i nam andrs VBB g Ry PRI Hapl, st Empoe Ry iRehe t abr i cat i on
of semi csondamimara,mﬂmam&stheraﬁraﬁwmo]esaéreﬁﬂwe th&\ﬁﬂmllpﬁ?méﬁhje present invention
provi des mehﬁé)ds t at 0 erc *Sg‘j]a] ¥H§ t he probl ens gssomated with the

pl anari zat i ately, ppachmica B‘%i 8 tAnds oy msarde€n deformae meidls: pl at i num

anot her of ieﬁﬁn%%@lﬂﬂav\éf hidBsifRRliRons 8MA¢ WafefsuFabdBnd Ba 20 Preferably,

t he nmet hods of resent invention are effective for he pl anari zati on of
a surface cW%ﬁemﬂr@h@tthqﬁm@lmﬁ@fdﬁenwgewwfqmwfaﬁ Adsor ow rret aI s of

;Brngugt ;/I gnc(j ouﬁ%i?%’&aﬂa%knﬁg%d%gmfm%ggegﬁ;%@% Y, %e Imret hods ofa’

t he prementplamnmmnotherEir@pémhﬁétalmntbmingtshﬁaqak eifteer beratise@p of a surface
cont ai ning 25 at .l east nd Pt. Such a surface is

referred t oPRAEHASFeROV °r'ﬂPFe"P%l'1“a’&t(§ﬁ‘t¥%9°i‘P§1 %FE’é‘ " That is, a

"metal - cont ai ni ng S%i@‘t‘&'fe1%@@1?5ﬁedd%ﬁﬂethﬁ§@&%ﬂ%ﬂlaﬁﬁﬁ Qﬂeﬂib@ééﬂng a metal
present,. preferably at |east one netal of Goup WVIITB and Goup |IB

present . | nsusfaedpiamubsigisdal inchufeoplatinumeandior gthet GroupVdl aregll. y present in an
anount of a}%artl.(c%f’a?l u?ﬁ’ﬁlﬁbrﬂ:ﬂl toqg%lﬁlc&%p&gp%vlcgpre 30 preferably at |east

about 20 atom c percent, erably at |east about 50 atomic
per cent1,5. of the conposi t | on of the region, which may be provided as a
IO?yer , film coating, etc., § aely%lf%n rvle%t%% (e.g., via chem cal - nechani cal
The present invention provides methods that overcome many of
. the problems associated with the planarization of a surface, particularly one that
includes platinum, another of the Group VIIB metals, and/or a Group IB metal.
20 Preferably, the methods of the present invention are effective for the
planarization of a surface containing at least one of the second and third row
mgtals of Group VIIIB (i.e., Groups 8, 9, and 10, which includes Rh, Ru, Ir, Pd,
Os, and Pt) and Group IB (i.e., Au and Ag). More preferably, the methods of
the present invention are effective for the planarization of a surface containing
25 at least one of Rh, Ru, Ir, Pd, and Pt. Such a surface is referred to herein as a
"metal-containing surface.” That is, a "metal-containing surface” refers to an
exposed region having a metal present, preferably at least one metal of Group
VIIB and Group IB present. In such an exposed region, the metal is
preferably present in an amount of at Ieast about 10 atomic percent, more
30  preferably at least about 20 atomic percent, and most preferably at least about
30 atomic percent, of the composition of the region, which may be provided as
a layer, film, coating, etc., 10 be planarized (e.g., via chemical-mechanical or

- mechanical planarization or polishing) in accordance with the present invention.

3




mechani cal planarization or polishing) in accordance with the present

i nvention. 21 June 2006 WD 03/ 060028 PCT/ US02/ 40504 The suft & 3%06f er abl y
i ncludes one or nore G oup VIIIB and/or Goup IB netals in elenmental form
or an al)o éhereof (wth each other and/or one or nore other netals of

t he Per?vé)d)?é@ %%l e), as wel |l as oxides, nitrides, an&CTU4%es thereof.
More preferably, the surface includes (and nost preferably, 5 consists
essentially of) one or nore Goup VIIIB and/or Goup IB netals in

el enent al  f ShedisaCGPreigrablyyinglpdes prapr grare Gzoup WIIB andfer GeupBiis of the present
I nvention i A :4S] l.zation conposition
t hat pref ergl\é%\iiﬂﬁ%}-‘%%%gﬂogﬁ %%2%‘%%&?%7‘%‘%&990%%%@'5%&' eéﬁd a halide salt
t herei n (di sow oteedt neptalioisresiodic Thde) asyell 4 dxdepmitfides; @d gr oup of

hal ogen- con{.aji.ni unds.incl ude t.he.hal n . g. F2, Cl2, Br2, and
12), the in%‘gér‘ﬁ%s{lgegrg‘%{sm"é‘? preferahlygihe Sy & intpydes @P‘i{“g%l’g?féf@#& BrF3, O F5,
| FS, and | Fdgnsisarskehitdlg@fiong enen@iGrag VITPaidnd Srd 8- metaen2, HoF2, SF4,

al kyl hal i dels, a@q congne es of X2 with organic bases). The halide salts
"can be i nof'GAmMR eER ¢ (ﬂ@?&g?f,su%m;ctalﬂepl,y- KBr, and NH4F) or organic salts
(e.g., Et4NBr, 15 Madhddlods ainfle edhi theﬂﬂ_%ﬁﬁivelrve ﬁmér&ir%chrk‘éﬁﬁﬂe' onal l'y

understood, "planarizing" or "planarization" refers td the renoval of
mat eri al frevge Regaigetion composition that preferably ingludes adralagembdntamingint  of

materi al , e'Jt‘]gE gr%ﬁﬂﬁﬂ?- .Gl Nol§ h.. This al so incl udes
renovi ng ma%e |Eal1? Yy po ?gﬁtﬁl&ﬁ&gﬁdﬂﬁg@ﬁéﬁfedrléé’leﬁs?&)h]gﬁgl)ﬁ éal 20 nechani cal

pol i shildg" pefdrédhetp piliabugei-comainiugatompahadinslndd iy halogehotelz.,a cheni cal
conmponent d chanical. c onent , er ej rrosion chem stry and
fracture mae@hgﬁi %@?zbﬁ%l&ﬁ?ﬁgp% SRe'Bﬂ&]?ffefq’%&Hﬁ @F’(ﬁl_g’&rﬁal, as in wafer
pol i shing. Engiiey &k i), iahalRlogaeraRiagduid: ESTRENHF S esent i n the
25 conposition in an anount of at |east about 0.1% i%bsm' ght, and nore

pr ef er abl y, alkyl hakidesasd semplpxes of ¥ with erzanin hesesb The hdulsis copbyyht . Most

f bly,: : - | R djs. t h iti
et 1201 kgD RSER GANLES KR AP B RS, ke coPostLion
15 Me,NHCI, and Me,NF).

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. As used herein, "chemical-
20  mechanical polishing" and "CMP" refer to a dual mechanism having both a
chemical component and a mechanjcal component, wherein corrosion chemistry
and fracture mechanics both play a roll in the removal of material, as in wafer
polishing.
Preferably, the halogen-containing compound is present in the
25  composition in an amount of at least about 0.1% by weight, and more
preferably, in an amount of no greater than about 50% by weight. Most
preferably, the halogen-containing compound is present in the composition in
an amount of about 1% to about 10% by weight.
Preferably, the halide salt is present in the composition in an
30  amount of at least about 0.1% by weight, and more preferably, in an amount of
no greater than about 50% by weight. Most preferably, the halide salt is present

in the composition in an amount of about 1% to about 10% by weight.




Preferably, the halide salt is present in the conposition in an 30 anmount
of at |east about 0.1% by weight, and nore preferably, in ahJamoi6 of no
greater than about 50% by wei ght. Mst preferably, the halide salt is

pr esentwoiogodois conposition in an anmount of about 1%gcanauisesd 0% by
wei ght. 4 21 June 2006 WO 03/ 060028 PCTI USO2/ 40504 The pl anari zation

conposi tion can optionally include abrasive particles, thereby resulting

in an abrasive slurfye ;angi obifloRLARIibgAY e bERHDE qUES Wi {h
conventi onal pO|IShIng pas t not sive particles enbedded

therein. Alnasalest ﬁhe@byresulmlplaanhmszmslum au@h@wdmpjanarmttmjt abr asi ve
particles t al so referred
to as abras?c\e}{é]ia 561 1S F(%gepaggf%%ﬁp%%%gﬁéﬁgggﬂvgﬁm% po e|(Ssh| ng pads.
Such fi xecdnsteddesii thaeiar Nteﬂnmﬁvdyjdi&mmzambubﬁhpdsmoﬁfwmbmay ve particles

di spersed w,thin der ad ere ast one s ace of a backing
‘material. 1 FPT4SHE Pﬁ%‘F@@ﬂﬁfmrb‘&H SPFﬁ%ﬁﬁab@f'Fﬂﬁﬁﬁﬁvﬁﬁ‘HFlﬁ? Pai\‘&l“?f@éc‘ialt are not
stable in eto@@@ﬁ}%etpomnﬁgﬁda Iﬁelae@bf/&npaﬁlbhﬁlpsﬁshfdg ds, Rpabrasive
slurry), they may be provid y separate deliver s stens and/or in

separ at e cdﬁi@d@bwlﬁﬁ%fﬂdﬁﬁmﬂh%@lpmﬂw apessie pagticl SPK‘»IS)'S&Il wéthivat i vel y, the
CONpOSi ti On, YRy, Déhe fetdqf}h lkfsfgnebsﬁdﬁ&eofi%g#l&ﬁé?ﬂat%alSiffr eai%ﬁo%fx chel ating

agents, phase trans sts, emnul vents. In a
first as peamntaimtgce)mpsurpiandlodhdxda salt assabi stable imn compbeidbnowitipr i si ng:
positioning,a netal- contalnlngssurfaeof a substrate to interface with a

pol i shing Faﬁ’é(ﬁgmﬁhépﬁvﬁ“f‘]ﬁ YR S IR GRI O S de DY 8P npr | ses a net al

sel ect ed frdémrérp%s%ﬁlbﬁd/ﬁﬁﬁ%bp%‘idt@gmﬁﬁosﬁ]o@ ﬂmnb(éd 4tBhe PRt use? Group |1 B
metal, and a conbi nati on thereof supg1 a planarization conposition in

proxi mty tx%item@velmhémmﬂoan@ypeam hmiahyghq aiditioniof swrfectantsur f ace; wherein
the pl anar I.cﬁalgtlm%nagg (%smagase ransPer cé%g?sts Seren%ls%epsa(l)ro ee?éolven st aining

In a first aspect, there is provided a planarization method
comprising:
positioning a metal-containing surface of a substrate to interface
with a polishing surface, wherein the metal-containing surface
comprises a metal selected from the group consisting of 2 Group VIIIB
metal, a Group IB metal, and a combination thereof;
supplying a planarization composition in proximity to the
interface; and
. planarizing the substrate surface;
wherein the planarization composition comprises a halogen-
containing
compound and a halide salt, which are separately delivered; and wherein the halogen-containing
compound is selected from the group consisting of a halogen; an interhalogen; a halogen-

gencrating compound selected from the group consisting of XeF,, HgF,, SF, alkyl halides, and

complexes of halogen with organic bases; and combinations thereof.
An embodiment may be a planarization method -
that includes: positioning a metal-containing surface of a substrate

{preferably, a semiconductor substrate or substrate assembly such as a silicon

wafer) to interface with a polishing surface; supplying a planarization
| 5




Compound and a halide salt, which are separately delivered; and wherein the
hal ogen-contai ning conpound is sel ected fromthe group coR$verd§oof a

hal ogen; an interhal ogen; a hal ogen- generating conpound sel ected fromthe
group consisting of XeF2, HgF2, SF4 al kyl halides, and caonpl exes of

hal ogen wi téonaposigion in jresiesty tathe igenfdsermt plansrizingdhemetal-gentdpBEdi nent may be
a planarizatipn t ho t hat .includes; Ltioni l+GRNt ai ni ng
surface of %Frgﬁfbs Jpcdal-coprEng Y %?,m%{u&s%g?nn}g%aﬁg%%%gﬁrﬁ%lgtg}a e or substrate
assenbl y sugdhsRengors oG WIIBaERL, ) Group B metblaae adontbimtipo| i shing surface;
supplying a planarization 5 21 Jupe 2006, copposition. in proximty to the

interface; Hewop| Hisplanarizion prmpRsition 5 ARRR-cOlifPi¥e. The

met al - cont ajzé}h@qg Wid ;@%ﬁ%ﬁi l}ﬁf??‘aﬁ,a'aﬂsﬁ Gh" el Chesh Tono B} hbe" of oup

consisting O oup metal,” a Goup IB netal, and a conbination

t her eof . Theat pastrome.]” ZBtus, oraricusmombinations of halpgenecontaining GHPAVRSNt ai ni ng
conpound and a halide salt. Herei “a' or "an. ar, "the' n "one or nore"
or "at |eadd IE‘H@‘? Sﬂﬂsr‘ﬁ’ﬁ © ugpdin @ﬁé’pa%%}l%na%ofngﬂssm% dﬁsgflgeglehﬁg%gnt ai ni ng
conpounds and hal i deﬁ@éekéndca%%c@awkﬁegmme&bﬁaﬁhamhmtouon conposi ti ons
descri bed herein. I1n a second aspect, there is provided a planarization

met hod conpedmspR@ig: Provi ding a sem conductor substrate or substrate
assenbly including at |east one region of a platinumcontaining surface;

provi di ng a pol i shi ngPrevidgsemicondustorsuhsistanpsubstatessscedbosition at an
interface betwe , . ] t ai ni ng surface
and the polishi ﬁg‘ddggllgfag?:egl;seﬁédm %f@n%%@ﬁﬁ%ﬁl}%idlﬁ%as él%he regi on of

pl ati num cont ai ni ng sprotiiieg a polising sudfdve; pl anari zati on conposition
conprises a hal ogen containi ng conpound and a halide salt, which are
separatel y del i ver ed; PrARIngrPnarzationcomposition abag Hiterlacs bebresmihg i s

-selected fromt i gt uQﬂLﬁgS ; Pﬁls .. a hal ogen
generati ng conp%%%ggée‘?ergﬁggoﬁ%%ﬂ? e'cglFoup o#saﬁtéa%ng g’?ﬁ%ﬂg HgF2, SF4,
al kyl hal i des, amtfacs;an@l exes of hal ogen with organi c bases; and

~combi nations thereof

gy I

planarizing the at least one region of platinum-containing surface;
wherein the planarization composition comprises a halogen-

containing compound and a halide salt , which are separately delivered; and wherein the halogen-
containing compound is selected from the group consisting of a halogen; an halogen; a halogen
generating compound selected from the group consisting of XeF;, HgF#, SF;, alkyl halides, and
complexes of halogen with organic bases; and combinations thereof.

Another cmbodiment may be a planarization method that
includes: 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 a halogen-

containing compound and a halide salt,
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Anot her enbodi nent may be a pl anarization nmethod that includes: providing
a seni conductor substrate or substrate assenbly includi ng2latunt@8dt one
regi on of a platinumcontaining surface; providing a polishing surface;
provi ding a planarization conposition at an interface between the at |east
one region of platinumcontaining surface and the polishing surface; and
pl anarizing the at | east one region of -plati num containing surface;

wherei n the planari zat i di28rsBéct ithere is povideds plandrizhtigensthodont ai ni ng
conpound . and a(:ogﬁliéig?- salt. 5a 21 June 2006 In a third aspect, there is
-provided a planarization nmethod conprising: positioning a netal-containing

surface of a subpdsitiabify tometAtRfithidme s¥ibdlofa RBbtaf Yo NBkerfb Wil GSpoliigr €i n t he
met al -contai ning surface conprises a netal selected fromthe = group

consi sting of a YgEp™isinteapel-confaitiagsfateRomptises 2 rastdl selodehivm dei on
t hereof | supplyi ;ﬁ‘coﬂéiﬁ:ﬂ L ' ositiQn i roximty to.the
interface; and p@gunarl ZI ng%kﬁzéﬂé"f’)fgs ra éz’édsﬁr(f%g‘épe?h %}%gaiealnﬁ atﬁ?glgﬁlﬁt?i’ﬁari zation
conposi tion conphéreds: a hal ogen- cont ai ni ng conpound sel ected fromthe
group consisti'ng of F2, Cl2, Br2, 12, CBr, IBr, ICl, BrF, CF, CF3,

BrF3, CIF5, I|Fs, |F7,kRiyingqplpmarizaioncomppsition ingprimisto nd conpl exes of

hal ogen wi th organi c jpagRs.ap@nd combinations thereof, and a halide salt

selected fromthe gr i T, KC, KBr, NH4F, Et4NBr,
Me3NHCI, Me4NF, and 80%} n%tlets)sgr{% %he%o An enbodi nent may be a
pl anarizati on met hod Whergin therpddneripation copprsitivn amipriggs:a et al - cont ai ni ng surface

of a substrate to interface with a polishing surface, wherein the
met al - cont ai ni ng sur f ace 3hlogwckestaimngsempoundseledtddonf thogroerheongtien 45

consisting of a Gou I e I I d i-nati on
« thereof; supplying an:ﬁi’IY%a{2 glr%i Jat ’olﬁr’g%'%%é?lﬁ (glﬁglﬁ{rifgpcr%’%smm?y 0 t he

interface;. and - SF,, alkyI halides, and complexes of halogen with organic bases, and combinations
thereof; and
a halide salt selected from the group consisting of Nal, KCI,
KBr, NH/F, Et4NBr, Me;NHC], Me;NF, and combinations thereof.

An embodiment may be a planarization metilod that includes:
positioning a metal-containing sufface of a substrate to interface with a polishing
surface, wherein the metal-containing surface includes a metal selected from tl;e
group consisting of a Group VIIIB metal, é Group IB metal, and a combination
thereof; supplying a planarization composition in proximity to the interface; aﬁd
planarization tﬂe substrate surface. In this embodiment, the planarization
composition includes: a halogen-containing compound selected from the group

‘consisting of ¥;, Cl,, Bry, I, CIBy, IBr, IC1, BrF, CIF, CIF;, BrF;, CIF;, IFs, IF;,
XeF,, HgF,, SF,, alkyl halides, and complexes of X, with organic bases, and
combinations thercof; and a halide salt sclected from the group consisting of
Nal, KC1, KBr, NH,F, Et,NBr, Me;NHC1, Me,NF, and combinations thereof.
In a fourth aspect, there is provided a planarization method
comprising;
providing a semiconductor substrate or substrate assembly including at
. least one region of a platinom-containing surface; |
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pl anari zation the substrate surface. In this enbodi nent, the planarization
conmposi tion includes: a hal ogen-containi ng conpound sel ect éiJ4neci®0fhe group
consisting of F2, C12, Br2, 12, CBBr, IBr, ICl, BrF, CIF, CF3, BrF3, ClFs,
| Fs, I F7, XeF2, HgF2, SF4, alkyl halides, and conplexes of X2 with organic
bases, and conbinatjons thereof; and a halide salt selected fromthe group
consi sting of NgPVidRga polishipgsuripgey - £r ANBr, Me3NHCL, Me4NF, and ,
conbi nati ons t hep@@fing 4 NarfrifA4E LdhpBSRRGE an ihBScChdidecR Vi ded a planari zation
met hod conprising: providing a sem conductor substrate or substrate

assenbl y i ndileastiongregion of platinyn-eonteining girface anfl the pelishing mwefaseadt ai ni ng surface; 6

21 June 2006 proyidi.ng | ishing surface: providing a planarization
conmposi tion at aPfataripns eaaggea%g’feﬁ%% ﬁiéu%?ﬁog@g‘f’g%“ﬁé&r egi on of
pl ati num cont ai ni ng surface and the polishing surface; and planarizing the

at | east one region of platinumcontaining surface; wherein the
pl anari zation co%@?ﬁ?ﬂﬁ@mmw%cﬁ@P@%n- cont ai ni ng conpound sel ect ed

fromthe group consi s{| E§ [%E-Ft-m |, BrF, CIF,
ClF3, BrF3, CI1F5, | Féf,ldl(féigﬁ?gn% ,coﬁéé?fl@&%ﬁ,jﬁ%gﬁ '%y? Blﬂja‘%ol esé,&and conpl exes
of hal ogen w t h By@amBncl, KRBy, ICNBF, CioNtiFy) 8tH, GNE;, Iy &,2Xd¢F,, Hehgd a hal i de salt
selected fromthe, gro consi sting of Na!, KC, KBr, . F, Et4NBr, Me3NHCI,
‘Me4NF, and' combi* éft?“&ﬁgmlfdﬁ‘era@ ShobHier &ithousinisnbasinyBe a
_planarization nmefhBfatoRddheredfimiudes: providing a sem conductor substrate or

substrate assenbly including at |east one region of a platinumcontaining
surface; providing aahapdsdsaléselentgd Som fhe gwpp pomsisting piNpLEKQ anari zat i on

conposition at an interl%@c&ﬂg.ew t ?]a{wﬁ#ﬁas one regi of
pl ati num cont ai ni ng surtace ahd* thepores ga"sﬁormg%éueo;n%é‘%%ﬂpl anari zi ng t he
at | east one regi on oYetgnathenemhodooent aiayiteg Manmafiagon rhethddihst enbodi ment ,
the planarization coppositiaon includes: a hal og(en-cont ai ni ng conpound

a

sel ect ed f riafVHFTe PLVRE 2 arurQpeigr Ybsteate opgupstrate 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. In this embodiment, the planarization composition includes:
a halogen-containing compound selected from the group consisting of F,, Cl,,
Br,, L, CIBr, IBr, ICl, BrF, CIF, CIE;, BrF;, CIF,, IF,, IF,, XeF,, HgF,, SE,,
alkyl halides, and complexes of X, with organic bases, and combinations
thereof;, and a halide salt selected from thé group consisting of Nal, KCl, KBr,
NH,E, Et,NBr, Me,NHCI, Me,NF, and combinations thereof,
In a fifth aspect, there is provided a planarization method for
‘use in forming an interconnect, the method comprising:
providing a semiconductor substrate or substrate assembly having
a patterned dielectric 1ayér formed thereon and a metal-containing layer
formed over the patterned dielectric layer, wherein the metal-containing
layer comprises a metal selected from the group consisting of a Group
VHDB metal, a Group IB metal, and a combinaﬁon thereof:
posiﬁoning a first portion of a polishing surface for contact with the
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Br2, 12, dBr, IBr, 1C, BrF, CF, ClF3, BrF3, COF5, |IF5, |F7, XeF2, HgF2,
SF4, alkyl halides, and conpl exes of X2 with organic based! Jagff2006

conbi nations thereof; and a halide salt selected fromthe group consisting
of Nal, KO, KBr, NH4F, Et4NBr, Me3NHCI, Me4NF, and conbi nations thereof.
In a fifth asp féng%r.elis provi ded a planarization nethod for wuse in
formng an int erconnect 2 PRe met hod conprising: providing a sem conduct or
substrate or substr atRidRg e plhdtizad%i &ﬁ}poﬁﬁ&ahtﬁﬁﬂﬁg%qg%@%ﬂgc@ | ayer forned
t hereon and a netal -containing |ayer ornmed over the patterned dielectric
| ayer, wherei anW%IP%l@m%iﬂtﬂl’%@ andy the ootpedninga lmetalndel ected from

the group consi sti ngh%g??%t%%& ngfj)%grs]%}egl, a Goup IB netal, and a

conbi nati on t hereof; Ioni ngjcoél1 ortion of a polishing surface for

contact with the GawRdeidule pREAGaNG sbmpsiibmicHified 8Yilogetr OVi di ng a
pl anarization conposition in (gr oxi mstaﬁ/ to the contact Dbetween the
pol i shi ng sur f SREERgFomARmdarch halidetsall nivhigh pegysenaratelindeliverbdinar i zi ng t he
met al - cont ai ni g HA%ENH el ari.zaf i on. copposi tion conprises a
hal ogen- contai ni ng co%ﬁg&g@égﬁ%&gﬁhog’%désaﬁe{w, Wﬁlgﬁg’ﬁug separately
del i vered; anansittieg ef mhaldgen; ha dgkilo@ RlogbR@&n&RtR_UMFUng sel ected from
t he group cons{%’;&lggbﬁ:; a hal ogen; an _interhal ogen; a hal ogen-generating
“conpound - sel €€ ERUP grsitnecfrial's tHallg SBs alkdpeliderignd, “SF4, al kyl

N

hal i des, and GRRRLE%XES! Q%ﬁﬂ rgani ¢ bases. and conbinations
thereof. Still glgic%t her é)%%no\glﬁlrre r'r’\%&%éﬁ%‘g’@ é"n%n??hz‘%to?on met hod for use in
form ng an interconnect ¢ i ncl udes: proyidi a sem conduct or substrate
or substrate assenbly ﬁg@%&loéheée%g?{ﬁlg?%gﬁygf’%ngﬂ@t@nlwfP‘b"rSFre_d t her eon
and a  net al - eofetraing biGitck@t et A iABEHQ\HESvidiklEa é%ﬁ&éoﬁﬁﬁdl%g s@ltg%t ric layer,
wherein the netal-contai.ning |ayer includes a neta sefected’from t he

group consi st puhgtras¢ assemtgy baving\dl gattBneddielbotricla@r Giped BBl @lda and a
conbi nation the . _positiqgning a first portion of a polishing surface

of
for cont act \Mm[e{? -FopLai ]éye_ré pyﬁrﬁggaﬁgr@qd;dielectﬁc layer, wherein the

metal-co.ntaining layer includes a metal selected from the group consisting of a

Group VHIB metal, a Group IB metal, and a combination thereof; positioning a
- first portion of a polishing surface for contact with the metal-containing layer;
providing a planarization composition in proximity to the contdct between the

-polishing surface and the metal-containing layer; and planarization the metal-




providing a planarization conmposition in proximty to the contact between
the polishing surface and the netal -containing |ayer; andZpPareed002ati on
the netal 21 June 2006 WD 03/ 060028 PCTI US02/ 40504 cont ai ni ng | ayer,

wher ei n t hWO@B/849838i zati on conposition includes a hal ogerPCHARIL/ESH ng
conpound and a halide salt. In a sixth aspect, there is provided a

pl anari zation nethod for use in formng an interconnect, the nethod
conpri si ng: prontdhinglagers whercinribkg brerizstich somadsiticnringodes tathalogeras senbl y

having a patterned dielectric,|layer formed thereon and a netal - contai ni ng
|l ayer forned G n’?%%OWPé?%%ﬁ%'ﬁEF%Etri c layer, wherein the

netal -containing layer GONPE A6t thefli FbviddlaphhftaddnHol for@EaHP
consisting of a Goup VUB netal, a Goup IB netal, and a conbi nation

t her eof ; posi t foonihgan iatefcbnrstt, thomtthairoobrisingool | shi ng surface for contact
with the netal-containing |ayer, providing a planarization conposition in
proximty to the copraeding becmisondudter phksirath onsplstatcasenddy haviag

nmet al - cont ai ni n a ..and. pl anari zi t he tal -containing |ayer; wherein
the planari zat?‘ﬂﬁ‘{"é%%%%‘l%?‘ﬁ? B W‘Z‘{e@f’mﬁ“ n?ﬁﬁ? L Eoh ‘%%&cgorrpound

sel ect ed from fohfedbfdtihe paRGhéd dielbcic 1hver, WheteinBhe metad-coflaBiing | Br, 1Cl,
BrF, CIF, CF3, BrF3, CF5 |IF5, |F7, XeF2, HgF2, SF4, al kyl halides, and

‘conpl exes of hAYEGEMPIHFS IS selpeted fomsthe gRYPCOREPHRE PIHSTMer eof and a

hal i de salt s g I.Std : ], I1CCl, XBr, NH4F,
Et 4NBr, Me3NHC , N‘g‘gﬁ%f%ﬁ%ﬂ%@ﬁg?‘ﬁ%%?’ g‘%e%‘?fheg%f’ll anot her enbodi ment

may be a pl anari zatpositionizlzofiist portion ©f aipoliflongiurfhca for cuintzrct oiithect t hat
i ncl udes: prow’éqdi ng, a seni colnduct or substrate or substrate assenbly having
a patterned di ’8‘6‘3*‘???@39’& YWSrnmed thereon and a netal -containing |ayer

o, L e PR Gl G, MIRSERRY RSt e
met al , a G oupetivBemthegioliskang sarfecendnidrthe meinl-containing layer; and
planarizing the metal-containing layer;
wherein the planarization composition comprises:
| a halogen-containing compound selécted from the group
consisting of F,, Cl,, Br, I, CIBr, IBr, ICL, BiE, CIF, CIF,, B,
CIF,, IF;, IR, XeF,, HgF,, SF,, alkyl halides, and complexes of 'halogen
with organic bases, and combinations thereof; and
a halide salt selected from the group consisting of Nal, KCl,

KBr, NH,F, Et,NBr, Me,NHCI, Me,NF, and combinations thereof.

Still aniother embodiment may be a planarization method for
use in forming an interconnect that includes: providing a semiconductor
substrate or substrate assembly having a patterned dielectric layer formed
thereon and a metal-containing layer formed over the patterned dielectric layer,
wherein the metai—containing layer includes a metal selected from the group
consisting of a Group VIIIB metal, a Group IB metal, and a combination
thereof; positioning a first portion of a polishing surface for contact with the
metal-containing layer; providing a planarization composition in proximity to

the contact between the polishing surface and the metal-containing layer; and




t hereof; positioning a first portion of a polishing surface for contact
with the nmetal-containing |ayer, providing a planarizatiorf!éepd¥ftion in
proximty to the contact between the polishing surface and the

metal -containing |ayer; and 7 21 June 2006 pl anarizing the metal -containing
| ayer. In this enbodi nent, the planarization conposition includes: a

hal ogen-cont ai ni n conpound selected fromthe group consisting of F2, Cl12,
Br2, 12, Qlmarizinghe megl-compimingdye:. Imﬂn:semlmdrzgen Cheplanapipagion| F7,  XeF2, HgF2,

ggﬁbl ﬁgwloogl%b%@&eo?@ ng%%k&{%g aﬁ?it% e\g %Iegé? mtE%%mgg gﬂg consi sting
"1 o Seventh aempet Rt B o O o Ol anal s 2ok L on ot hod conpr sl ng:

posi ti oni r?ée% %ﬁé@?ﬁéﬁﬁemﬁim s gp?hgﬁh%?’?l%t’aéesfﬁn nt erfa(r:ne) Wit hg a
pol i shi Ng ¢ofMinhAGR théi‘élﬁfﬁfdr&lfaﬁ@eéﬁ%ﬁéa&%ﬁtﬂ&'g&ﬂlﬁ)ﬁﬁﬁ@ﬁgoﬁomr' ses a netal

selected fromthe group consistin G ou B netal, a Goup IB

metal , andVa KGwKBnaVHAhELNBr, &, NH %bmmwgcambmawﬂ@wfon conposi tion

|nproxirrity to the |nterf anari.zin sub ate surface;
wherein the planari 24’9 '%%S%gtst?‘?mgs r%‘B?lFSralpé %11“8 % - cont ai ni ng
conpound @gﬁ{ Gsindial i de sal t wwth the proviso that theplanariiation

conposi tion does not include abrasive particles. In an eighth aspect,

there is provided ap@l@magam@mﬁﬁ@&mﬁa@mfpmmmtomcmmgmhshmg

sem conduct or substr strate as enb anl udi t one
region of a pl ﬁﬁﬁ q@‘i’ﬂ%ﬁ&“‘ﬂ‘ﬁ?‘fﬂéé P&%ﬁfﬂ%& F1%ce;
providing a pl Wh%mﬂ&ﬂ&mﬁpmwﬁ{dfa&ﬁﬁbﬁﬁﬁmﬂw at | east
one region of platinum containing surface and t he pol i shing surface; and

pl anari zi ng the at swé)mw!@aﬂ@grpeﬁowma@ %W@dﬁi@hﬁm@aﬁlﬁ#‘bce wher ei n
the pl anarij zation EAHB% m{‘ﬁ&s a hal ogen- contai ni ng conpound and a
hal ide salt, with rc*, e proviso {ﬁﬁat pl anari zation conposition does not

i ncl ude abr aSI\V]ETCInthcplananzauon composition comprises a halogen-contaming compound and a

halide salt, with the proviso that the planarization composition does not include abrasive
particles.
| In an eighth aspect, there is provided a planarization method
comprising:
providing a semiconductor substrate or substrate assembly including at least one
repion of a platinuin-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 halogen-containing compound and a
halide salt, with the proviso that the planarization composition does not include abrasive
particles.
In a ninth aspect, there is provided a planarization method for use
in fonning an interconnect, the method comprising:
providing a semiconductor substrate or substrate assembly having a pattemed
dlelectnc layer formed thercon and a metal-containing layer formed over the pattemed

diclectric layer, wherein the metal-containing layer comprises a metal sclectcd from the
group consisting of a Group VIIB metal, a Gmup IB metal, and a oombmat)on thereof;

Ta




particles. In a ninth aspect, there is provided a planarization nethod for
use in formng an interconnect, the method conprising: prébidiedOq
sem conductor substrate or substrate assenbly having a patterned

dielectric layer forned [ .and_a poetal -containing |Layer. formed over
the patterned di gP%ctrlgE: iai %ﬁ°“ﬁﬁ%%ﬁ%ﬁ@%?ﬁ%%ﬁ?%@fﬁﬁ&ﬁmwtﬂayer
conpri.ses a nentiningdhyect ed from the group consisting of a Goup VIIIB
nmetal, a Goup |IB_netal nd.a_.conbi nation thereof 7a 21 June 2006 '
positioning a fi r£{°“b°§?%ﬁpgﬁ?“%@%flWR%WPH&&WW&E@&W%thh t he

- metal - cont aipolisidng styfRde andihe Wiefl)-O¢hiAniRp BYAaZRY | OU conposition in proximty
to the contact between the polishing Surface and the netal-containing

| ayer, and pl anar P9aRging e mptal-sontaisme aveisng | ayer, wherein the

pl anari zal i oReRAIRSHhdaRDaH | X -cont ai.ni ng conpoynd, and a
hal i de salt, wth the pr Satiol ittt ?%%J] by Wgﬁ@?g&“gﬁ“%es not
i ncl ude halidesgitawith theiprovisg @at the plarariztivhicompgitivh doésRt Relude sraeded a

pl anari 'l:ﬁ%' met hod conprising: positioning a netal -containing surface of
a substrate to interface with a polishing surface conprising a fixed
abrasive articl e, Inhentiaspcct)therfBE Bbvideld Shdiddiod Weftdge conprises a netal
sel ected fromthe group consisting of a Goup VIIB netal, a Goup TB

met al , SHEPTEEONDI nati on t hereof; supplying a planarization conposition in
proximty to the,l - o . -.plan_'zing the supstrate surface; wherein
the planarizatio sg;gﬂrr% g%%%&%%%?%%@mmwﬂhQM&MUnd and a
hal i de sal t strfane eompeistag e ixexd atmpive brticld) RhiGeih e @M icHB G nfRI@nar | zat i on

met hod conprising: providing a sem conductor substrate gr substrate
assenbl y i nabughiisg aatetd] edatteddive the ghup Bordfsiy ¢Hadlroup REOREE], A GRgpIrT f ace;

metal, and a combination thereof;

supplying a planarization composition in proximity te the interface; and

- planarizing the substrate surface;
wherein the planarization composition comprises a halogen-containing compound and a
halide salt.
In an eleventh 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 comprising a fixed abrasive article;
providing a planarization composition at an interface between the at least one
region of platipum-containing surface and the polishing surface; and
planarizing the at Jeast one region of platinnin-containing surface;
| wherein the planarization composition comprises a halogen-containing compound and a
halide salt. '
In a twelfth aspect, there is provided a planarization method for
use in forming an interconnect, the method comprising;
providing a semiconductor substrate or substrate assembly having a patterned
- dielectric layer formed thereon and a metal-containing layer formed over the pattcied
dielectric layer, wherein the metal-containing layer comprises a metal selected from the
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provi ding a polishing surface conprising a fixed abrasive article;

provi ding a pl anarization conposition at an interface bet wabfine80at ]east
one region ofplatinumcontaining surface and the polishing surface; and

pl anari zing the at |east one region ofplatinumcontaining surface; wherein
t he plauarization conposition conprises a hal ogen-containing conpound and a
halide salt. In a twelfth aspect, there is provided a planarization nethod
for use in fornmng an interconnect, the nethod conprising: providing a

sem conductor substrate or substrate assenbly having a patterned

dielectric | ] i%% Qﬁ&gﬂ@@qﬂ- - i i S over
the patter negﬁggqéc%ct ‘%:fgl ayer, Meﬁlﬁéﬁgﬁ%@%’%‘gﬁ?&al nrnéjaﬁieg%r’
conpri ses a netal meliedbga fifst pmicraf afiolishingurface 20@prigingafxaiabssivei ng of a

G oup VJAB netal,. .a G.oup.Mnetal,, and.a.conbination thereof; positioning
a first porti'adﬁdgfor ’Hﬁ#:‘)"@ |%d“§ﬂff’§%'@’n§3%?l sing a fixed abrasive article
for contact with t;iﬂaq'cnﬁgﬁb}ammwlh ' mbmgoﬁt&%&eﬁpmmwwﬁdm@oftaalhbmmﬁﬁa;i on . :
conposition in_proximty to the contact between the polishing surface an

t he net al -c,o@&gﬁ%ﬁ%%,m%ﬁﬂﬁﬁﬁ‘&ﬂgﬁ%aﬁ e metal -containing |ayer .
wherein the pl anapiaaaidifthé AleRPSIntdidRs JepPr i ses a hal ogen-contai ni ng
conpound and a halide salt As used herein, "sem conductor substrate or
substrat e assempiythe plaah@abod Gonipositivh eanpiiket HhalsgehebntalningTonipowsl aadbase

sem conductor | ayer or a sem conductor substrate having one or nore

| ayers, kflidg sty es, or regions forned thereon. A base sem conductor |ayer

is typically the | owe l.ayer of . silicon teria fer or a silicon
| ayer deposited d‘%ﬁ“ﬁﬁ@%‘?@?’ ﬁ%?lg?lfdgft,or ‘f?gtﬁaté%ssgé 1 ecag%mﬁl sapphire. \Wen

r ef er encrfdrs tomEMidoddiRIcY yhitsstrhte kechas adat symiceaducton fayefvr@acess st eps may have
been previously used to formor define regions, junctions, various
st r uct ur Enigndpeion YpEEte NS OPRAi HYS |G NS ESEME plates or barriers

for capagifof thereBh. &batdtSficoRducRR 16r 1§ BpiclIPHE Swest layer of

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

as silicon on sapphire. When reference 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 capacitor plates

or barriers for capacitors.

Brief Description of the Figures
Figure 1A and 1B 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.
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Figure 1A and | B are cross-sectional illustrations of one portion of a
waf er before and after a planarization process has been pegi duneed®06 n
accordance with the present invention. 7c 21 June 2006 WO 03/ 060028
PCT/ US02/ 40504 Description of the Preferred Enbodi ments The present

i nvent i O PP80¥des nethods of planarization of a sufCAUEH4EM i ncl udes
pl ati num and/ or one or nore of the other Goup VIIIB and/or Goup 113
netals. The Goup VIIIB netals are also referred to as the 5 Goup VIII
el enents or transition rRsenrtiopef e Spfured Empodigegts10 of the Periodic

Table. The Goup | B gt n@iﬂfén%%gﬁobﬁeﬁﬁ&ﬂ \c/»}fﬂaﬂﬁizﬁt%hof%g’ and Au). The

second and third row netals o oups I B an B are preferred and
i ncl ude Rh,suffaee that includes phatinu@sand/n onesordnotgyof thaetherGroap VilBr ef er r ed

surfaces th nAarl, Z a di to _net hods, .of the present

I nvention i?\%ﬁfédem%ﬁp%?ﬂﬁ' rqfheg{%?up‘i@%%ﬁﬂ?q%?m aj;g%r}grﬁedato%sut&‘?ace is referred
to hereifi asGreup¥libdlernans aitransigosmnethd 0£Grduph8,d, mef HY of thePeribdise cont ai ni ng
second and/ hird row transition tal s).. rein, "net al - cont ai ni ng
surface" i ng‘lraﬂiﬂegﬁ%ﬁr%‘? %@%@W%ﬁﬁ%ﬁ@?@gﬁ’ W%&”@ﬁl}e In such an
exposed T egiseibnd bitBthifl &t niefilsit Sr&ips I ¥nd VIBSEObrefeie@BndiiBili Of at | east
about 10 atom c percent, nore preférably at 15 |east about 20 atom c

percent, andbyByilFidePiePady; apd AgcBaticulplyprefguedsugnges thabeaadnat . of t he
i . ° ; . ! T
conposi 11 gtn g?z{naﬁi%ﬁ aEc%gc?lg%to Moﬁ@ Fgﬁé pggenp n%Y h%ﬁgncﬂ]ﬁie%cﬁ%{ﬁf, pg '1!'m

coat i ng, to be arize -, via chem cal - cal or
mechani ¢@l phdoePti Zhich asuidace xakfesrhd direimasacsaaldanaming shifadche present

i nvention. The anarization.of such rfaces, particularly a surface that
20 i ncl udes (Fﬂsa‘Fﬁeﬁﬁﬂf@%‘ﬁﬂn@é‘}@%ﬁeFW&P%EME%H&E&}Onm‘aﬁi?ds with relatively
hard particles suchyagingh UidtilGohibdidIhaRt{neudsy duikpostPidgioh Particl es,

whi ch can cause snearing and the formation of defects rather than the

cl ean renovRvipg 2 meel prgsankr fnaguch Suexppsedivesiny thempptal isgeforably pl anari zati on
corpos! 191 gkt SthastoPu e SERIAATIG RRTROUAART 2 Pl 0
conposi 1% on lest ahpiti20atdniir parcailiraad most paeferiablly @t 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.
The planarization of such surfaces, particularly a surface that
20  includes platinum, typically involves mechanical methods with relativety hard
particles such as alumina (Al,O,) and/or 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 planarization composition that includes a
halogen-containing compound and a halide either in combination with a
25 . plurality of abrasive particles in the composition or with a fixed abrasive article
reduces, and often eliminates, the problem of defect formation.
The planarization composition can be used in shury planarization
(1.e., in a conventional planarization process in which the planarization
composition includes the abrasive particles with a polishing pad that does not
30  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, slnrry planarization is used in the methods of the present invention.




reduces, and often elimnates, the problemof defect formation. The

pl anari zati on conposition can be used in slurry planarizat 2bhme3008. | in a
conventional planarization process in which the planarization conposition
i ncludes the abrasive particles with a polishing pad_that does not 30

i ncl udeWP4E%Re particles) or in fixed abrasive pl ad&MB%4OY4. Thus, as
used herein, a "polishing surface" refers to a polishing pad or a fixed

abrasive article. Preferably, slurry_ planarization is used in the nethods
of the presBmeriiyarhep grrsenginthe plapsizainssonpr B, SSOoBPIIINUS02/ 40504
Prefer ably, sifies @k S68iile datiddin Bl ARl SAbLAN L BYROhAh Mhut t Necomposi ti on
I ncl udes the abrasive particles 1n an anbunt of ‘about 1% by wei ght to about
30% by wei gR0% barverightraad moesf mefeiably, ababiclfb by weighttowbdughd% by about 15% by
wei ght, based. the tat wei.ght . of th ognposition. 5 A wide variety of
abr asi ve pa?t%}gggggseggﬁﬁﬁg&ﬁls“é%&éﬁﬁ%?’ nll}r)?osglr?n' abrasive slurry or in a fixed
abrasi vesarticle. TyfwdddJayletydfistrasiverpagicler caelsd ised either lhange in particle

size (i.e., the largest dinmension of the particle) on average from about
10 nanonet eP‘éra%Yﬁwﬁ“‘%b"rdﬁﬁm‘e %‘Vﬁﬁ{“_"%nayﬁﬁiﬂb"é‘f SRESNORAN%S nmto  about
1000 run. Femspmafatidegzeq®ods bitim&idicdn @R R (RRICRS by BveRdk bl s have an 10
average particle size of about 100 nmto about 300 nm Exanples of suitable

abr asi ve paflquéf@sarometetsdem) imabou580Ghem, udmiqre aften abouid0wm tha (A120), silica

brasi've pal o) o 80w il _ ): sil
(vnc2) | ¢ ant Pt fOly ol b Sbren A Sl hbig JIRSRTCPE, Toa ' °°

abr asi v &0 panatdrage particleciza dBataut/ Ii0mm pAb2@3POnmi | i ca (Si AR), ceria 15 (CeR),

titania (TiQ2), and zirconi r .. Various.c i.nations, of abrasive
particles can be use‘izi‘afnpi)eBBE‘?l\gtéﬂggrﬁ“?M%Wéﬁ@o‘ﬂ%@ﬁ‘oggﬁ%‘?ﬁdance with the
present i nVey)hiufiina (ABURS SHEDSIO,), 3eICRDL Y, tath (1105), Bhréénal (780, of abrasi ve
particles (either in an abrasive slurry or in a'fixed abrasive article)

are A1203 pepgaspsedioxidy (Vo) faalabim digxide Tathlvpukiiehinh oidel udes a
hal ogen- CO”@@P.@&%M 168 indflak A (ALJO); ifbd\(sidh, 2eR4 ved o

di spersed t
15  {Ce0O,), titania (Ti0,), and zirconia (Zr0,). Various combinations of abrasive

patticles can be used if desired.
| 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 AL O, particles.
20 The planarization composition includes a halogen-containing
compound and a halide salt therein (dissolved or dispersed therein). Preferred
- such compounds form X" species in situ. Although not intending to be limuting,
it is believed that this species is the chemically reactive species that assists in
removal of the metal.
25 A preferred group of halogen-containing compounds include the
halogens, the interhalogens, and halogen-generating compounds. The halogens
- include F,, Cl,, Bry, and I,. The interhalogens generally exist in four
stoichiometries: XY, XY,, XY, and XY, where X is the heavier halogen. A
few ternary compounds are also known, such as IFCI, and IF,Cl. Forthe
30  hexatomic series, only the fluorides are known. Preferred interhalogen
compounds for use in the present invention include, for example, ClBr, IBr, ICI,

- B1F, CIF, CIF,, BiF;, CIF;, IF;, and IF,. The halogen-generating compounds




such compounds form X3 species in situ. Al though not intending to be
limiting, it is believed that this species is the chenicall Junegd9bi ve
species that assists in renoval of the nmetal. 25 A preferred group of

hal ogen-con/t ai ni ng conpounds include the halogens, the interhal ogens, and
hal ogen?§i8%t% ng conpounds. The hal ogens include EST/USRAISHE. > “ang 12.
The interhal ogens generally exist in four stoichionetries: XY, XY3, XY5,
and XY7, where X.is the heavier halogen. A few_ternary conpounds are al so
known, such Bdudeest Bkl Stpadyl hatiges, anfbcomplexesafibiith asganicdgseson| y t he
fluorides ar ) 1 Latier : e in the
present i nveﬁﬁ%ﬁ%@%ﬁ%ﬁi #Sggog%gﬁp#%?&?:%a?ﬁﬁggﬁ?i@%? " CLF, CIF3,

Br F3, CWF5, digagne, greavnletiiers, Faerolvas.stfen- gener at i ng conpounds 9 21 June 2006
WD 03/ 060028 PCT/ US0Z/ [ F2..SF4. al kyl halides, and
conpl exes of X2 Wthaoﬁ%gﬁégenggégﬁd%gg Gn'ggm% gfg\lﬂ%orugflf% Ris an organic
group, psef ancidey XaF,CBx,(0G1), aad §anh enogirprefpdred gronpoofdalegensécatimigg her s,

azacrowns, etc. A nor referr g of hal ogen- cont ai_ni ng, conpounds 5
"nel udes e EImPRigS eliges Kofy agdiir, AThe loesh SpuARIOd copRRIBITYY ©
hal ogen- contsgkd)1igtid, &:PEPRYEES tehiplatttls SPréRfBIy2iMy Bk St M@fugen- cont ai ni ng

conpounds may be solid, liquid, or gas at roomtenperature. Preferably,
“they are solmadiun psed in thp glanaizatigagiomppsiteny Yaionheondlinations of seshon conposi ti on.

Vari ous contyj i : Lpgen.gont ai ni ng conpounds can be used. 10
, ”t“ﬁg‘g“n%@%dgg{’ﬁ s di% el

Preferably g.lil ni-ng conpound is present in the conposition
in an ab®bunt of at |Rakrabhbtwthalogdodntaining givipoushid preganein the ef erably, in an

amount of no _greater. than about 50% b jght,. pased on the total weight
of the cprrpc?g'i%f’?sb e 1 e 'f’féartéaﬁftﬁ O%QWﬁgYﬁ’&‘@RQ@@rW%ni ng conpound is
present in tphder@lfnoah hhéint bfhoddleatdFohinlabOil SORVY weldht basealA e 15 10% by

wei ght, based on the total weight of the conposition. The halide salts can

be i nor gani dotalgyeight pkthg compgsition kiost negderablyniye halpgemcopipingiggani ¢ salts (e.g.,
EtANBr,  Me3Rbfound Mpde it OmPbShSH i GH amount of about 1% to about
15 10% by weight, based on the total weight of the composition.
The halide salts can be inorganic salts (e.g., Nal, KCl, KBr, and
NH,F) or organic salts (e.g., Et,NBr, Me,NHC], and Me,NF). A preferred
. group of halide salts includes KBr, KCl, and NH,F. The halide salts are

typically solids at room temperature. Various combinations of such halogen-

20 containing compounds can be used.

Preferably, the halide salt is present in the composition in an
amount of at least about 0.1% by weight, and more preferably, in an amount of
no greater than about 50% by weight, based on the total weight of the
composition. Most preferably, the halide salt is present in the composition in an

25  amount of about 1% to about 10% by weight, based on the total weight of the
' composition. |

The halogen-containing compound(s) and hatide salt(s) are
typically dissolved in, although they may be dispersed in, a liquid medium in
the planarization composition. The liquid mediumlis typically water, although

30  organic liguids such as methanol, acetonitrile, acetone, glycols may be used,
particularly if used in a mixtore with water. Various combinatibns of liquids

| can be used if desired.
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group of halide salts includes KBr, KCl, and NH4F. The halide salts are
typically solids at roomtenperature. Various conbinati ons2bfureddf6hal ogen-
20 contai ning conpounds can be used. Preferably, the halide salt is present
in the conposition in an anount of at |east about 0.1% by weight, and nore
pref er aBOP39042830 anpunt of no greater than about S58UFEFARIYht, based on
the total weight of the conposition. Mst preferably, the halide salt is
present in the conposition in an 25 anount of about 1% to about 10% by

wei ght, based on t heéOtheradditiviesi qgirbe bluderbas well fprsisbirddafects.hor

hal ogen- congaj nj - Jde I . . typically dissolved
in, alt hougtrhi é%%%@%ﬁcﬁ?@?@%g@&ﬁm?ﬁ%ﬁ% ﬂfi‘?‘%&&‘gfg‘#é‘g‘fcﬁﬁ?ﬁ n the

pl anari zat i enfacanpodebigrgedibiephbieqranderatiysiy) dnsldifigrs, cabihyr wat er, al t hough
30 organic li.quids such. a t hanol , acetonitrile, acet gl ycol s may be
used, part F?:‘gq"ésrcia?%? ?Seﬂjs;&pfgﬂ‘_”ﬁs ?—,‘.-,gmpgﬁrgt 'E‘angIMﬁé’Pgm &Fﬁﬂ’f conbi nat i ons
of liquigls e@aNotlypssfliché glfes) ¢afdlso bOusd tolélhencd MReEaDyA34 060028.

PCT/ US02/ 40504 Ot her additives can be included as wel| for desired effects.

For exanpl &dugedrighinna Qtler addifygsiipaudss buh areaaplinitad testhiskenersde-gr esent

I nvention @%R’B@ﬁfCﬁ I bglﬁglz r | ysts,

enul sifiers, or ot gﬁéacgigpgléﬁ%éér@%g%&%@ ﬁﬂsde . fﬁ%@tﬁlg{] "SOI%@CS. ,

pol yet hyl enecid battsplo achpoieyaabesiradtpii; | Rreferablyethé ermpositiop & appupeseps ene gl ycol ) can
al so be used Itto eﬁ ance vvett%bi lity and reduce friction. Qther additives
i ncl ude, but®Rr® A6 MPPEd Y0, thickeners (e.g., CARBOPOL) to achieve a

desiredivi scosity arfdr Suifainemitogink@eNhs plaBarfationyogPpdsition cludesaal ts) to
achieve a desired pH Preferably, the conposition is, an aqueous sol ution

of these coRYEWBHIgbragive pasticlese Foppiersslodineats: e PRRESIUNar i zat i on
conposi ti Oncérﬁi%shﬁgﬁfs e@sen@ﬁ]l?!’f?ée'oﬂ(brﬁgive?%&?@é_ fids e R apblicd B3he FOr ot her
t'he pl

enbodi nent s, anarization conposition is essentially free of abrasive
particl es wntnfaceipf fixed abrasivehaticle mdthé workpiste surfaio ddovedyeasi ve article and
the workpi eﬁx%seﬁ%ér%&%ﬁdiﬁ@r%‘fﬁrs boﬂtgmplated that planarization is accomplished

15 by one or both of the fixed abrasive article and/or abrasive particles that may be

removed from the fixed abrasive article at the fixed abrasive/surface interface in
-combination with the planarization composition. In any event, abrasive
particles are typically not present in the composition as initially applied, i.e.,
they are not supplied from a source externat to the polishing interface.

20 Preferably, a method in accordance with the present invention is
conducted at atmospheric pressure and at a temperature of about 40°F (about
4°C) to about 145°F (about 62°C), and more preferably at a temperature of
about 24°C to about 115°F (46°C). In many instances, however, it would be
desirable to maintain a temperature at or below ambient temperature during

25  planarization of metal with a fixed abrasive article. This is seldom practical in
slurry planarization (i.e., in a conventional planarization process in which the
planarization composition includes the abrasive particles) where a lower slurry
temperature likely results in poor dispersion of abrasive particles in the shury
composition during planarization. Accordingly, elevated temperatures are

30  typically utilized during sluiry planarization, although too high a temperature
could result in too low a concentration of oxidizing gas in the planarization

composition.
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these latter enbodinents, it is contenplated that planarization is

acconpli shed 15 by one or both of the fixed abrasive arti cEeluned066
abrasive particles that may be renoved fromthe fixed abrasive article at
the fixed abraS| ve/surface interface in conbination with the planarization
conposi MR any event, abrasive particles are t FpTUEIA4Y%ot present in
the conposition as |n|t|aIIy applied, i.e., they are not supplied froma
source external to the polishing interface. 20 Preferably, a method in
accordance w t h the Perdoss plangripgieon asgpmbliss orgwiel frs pedoraingaestxidher i ¢ pressure
and at a te t 0 4 about 62C),

and nore pre era Bgoant%%&tg@%e;ﬁga&egﬁao Clegﬂgé?&%g &Jﬁy%ogdt: §15F (460 . In
many instan@élil,eptasmwcntlomasviwhbbdbethedeexjmmbjrimgtlamrmb“mhal n a tenperature

at or bel ow rrbl.e rature anarizatio f metal with a

fi xed abra5|p E?%?Sém’rﬂs galﬁ%eagea}nd'gtg{f éi’g't HeERE PR }unglp M2 pl anari zati on
(i.e., ih aficehagpiveendle fldanasubstatd SAfadd(0.8S Safek BurPbd)Ghvirdas pl anari zation
conposi tion includes the abrasive particles) where a |ower slurry

t enper at ur e MARRES: G- é%tamq%mﬂeﬂa‘@émreaﬁ%étc@.twhwala%rsza%l particles in the
slurry conmposidif alel ated

t enper at urgg area3(?)h§:h!{!I |0<§:Eg?lipiys ﬂ alruf 89%9%1%%2% rry%ﬁagngl zation,

al t hough too‘ammgﬁraeth eahas by drippingy bprayieg of othendispeusingomeans,@oncent r at i on of

03/ 060020 PLIPERPEoBsARl AR ARR R RRrR Btdenbhed S, “uni s for

per formihg dmiododion caf bddsed.i nvention are readily available and are clearly

contenpl ated by the Ilslcgﬁﬁ of the pre ent invention as described in the
acconpanyi ng cl ai ns. fr 2poldg padds f56d °B2eat e an interface

between a pgiatealdh famep@ehrﬁér aeseﬁlbiytm%cﬁ}aemdb@uﬁé héifdr®o &ipfort the Substrate
surface (e.g., wafer surface) in various nanners, e.g., rotation,

nmovenent , pﬁ%ﬁﬂ?éﬁgéﬁ@ﬂ) typisaiy ksingAuctisnasndra drive iassamblx to piteimar i zat i on

conposi tion ed by a variety
of net hods sa{tlfgrrg&bré@ul’%e "‘H%Méprdf% agsemggrq%tr#&gad%srglenéigtgg means, or by
pr esoaklng ﬂmepoﬂ;smtelhn@lepdiﬂmg@lahma@dm OrHsrcohenfdiabplanaiathg et hods of

machines rotate the carrier assembly, the polishing pad, or both the carrier

assembly and the polishing pad. In general, the planarizing machines are used
*to produce a planarization reaction product at the surface of a substrate whose
hardness is less than the hardness of the abrasive particles and whose adhesion
20 to the substrate is Jess than the original surface material; and to remove the
reaction product using the abrasive particles.

Typically, the polishing pads, with or without abrasive particles
e:hbedded therein, are disk-shaped and rotatable about a fixed plane and axis at
constant or variable speeds. Typically, the speed of rotation ranges from about

25  2revolutions per minute (rpm) to about 200 rpm.

Typically, a polishing pad is presoaked aﬁd continualliy rewet with
the planarization composition. If the polishing pad does not include abrasive
particles embedded therein, the planarization composition includes abrasive
particles, which is then referred to as an abrasive slurry. The planarization

30 composition may be applied to the interface between a polishing pad and a
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

12




10 introduction can be used. In a typical planarizing machine, a polishing
pad is fixed on a platen or table, a carrier assenbly thaZlime298eés a
substrate hol der to support the substrate (e.g., wafer) typically using
suction, and a drive assenbly to rotate and/or reciprocate the platen
and/ or WOWPPPEBassembly to rotate and/or translate 1ECT’H§°2§E?B§trate hol der
during planarization. Thus, conventional planarizing machines rotate the

carrier assenbl )i,, t he polishing pad, or both the carrier assenbly and the
pol i shi ng p&e2rilisd §¥ pwpeipg it threugh tharad; Altematieednitcas basnpliedddhe t o produce a
pl anari zat i ' . rfae : : whose

har dness is?%}gfgg%fg%éadg%% ge’ﬂ%@éur@tstgég?ytﬁﬁ g‘ﬁ%a@?ﬁ?@“%%ﬁ’?‘éﬁ‘? and whose
adhesi on 20 theplanadzatioh sempasition scrbgsghe sunface teling amiagzedavhishiist ace materi al
and to rerm\ées.ta% reacti on product using the abrasive particles.

Typi cal ly, {he" pol i shing pads, with or w thout abrasive particles enbedded

therein,5 are di sk-shEpqdlishit padicad bdng ofl b atde varibty veconptaiogaland axi s at
constant or vari abl 50‘?1 eeds ically, the speed of rotation ranges from

T
about 25 2PPEAREpR a&éﬁﬂﬁlrwﬁﬁﬁ@af(wepﬁ%sm% Thepean bsgeade fem ary pi cal |y, a
pol i shing paghdrial REREARREIRIE, fofRbibHailcy adrieteVbdpblynleR¢ Pl anari zation

conposition. If the poli'shing pad does nhot include abrasive particles
enmbedded t h@pkichaflyasestiplaappolypepyisne. polypbyend, esliujoselcelideseabr asi ve

g e
pol i shily padinayeic. dhey ishide dbecxamplepCpolytsethghesbasedfoah yhatefiall echni ques. For
AN T S RN ST TN R A
foe Lo e neomm or s B ESYG0ZE
can be appl pidiwafer @F%gfacq éré]éﬁy W’g igqglgb%gnveﬁwécwg\{e faatvmgw@ichtcm s may not v
20y, Ut LR f A f s EQRPPEL L BRATHRPL 01 o105 (he
15 have continuous grooves in concentric ellipses in the surface of the pad for
more uniform slurry delivery and more effective debris removal. Commercially
available polishing pads can be obtained under the trade designations "URIL,"
"Sycamore," and "Polytex" from Rodel, Phenix, AZ. Examples of polishing
-pads are also disclosed in U.S. Pat. No. 6,039,633 (Chopra).
20 In general, a fixed abrasive article 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 backing material. They are
described, for example, in U.S. Patent No. 5,692,950 (Rutherford, et al.) and
International Patent Publication WO 98/06541. Commercially available fixed
‘25 - 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. Panl, MN. An example of a préferred fixed
abrasive article is a ceria-based pad commercially available from 3M Company
under the trade designation ';SWR 159." Such fixed abrasive articles can be
30  used with a planarization composition as described herein with or without
abrasive particles in the planarization composition. |

It is highly desirable to have a high polishing rate (i.e., the rate at

which material is removed from the substrate) to reduce the duration of each

13




5 The polishing pad can be any of a wide variety of conventional polishing
pads that are used with abrasive slurries. They can be nadél fyneR0§6

mat eri al such as pol yuret hane, polyester, acrylic, acrylic ester

copol yngrs ol yt et rafl uoroet hyl ene, pol ypropyl ene, pol yet hyl ene,
cel lul o évb@gﬁﬁhlose esters, pol ani des, polyinides,PES@%§¥W%§ane,

pol ycar bonat es, epoxi des, phenolic 10 resins, etc. They include, for
exanple, a p?lyunethane-based_foan1nateriaI, wherein the foamcell walls

of the pad HUHHE Biisv HF Peifshing £t isoreiprbly yeifemacrashide syigtale (S ur f ace and
the pores W_Pr&ﬂu@e 4 BRIRPAY Aant stkfabd) IBABRAbY] ﬂﬂagaisiﬁhgyaté f chitfonefpad/ waf er

interface. They can incl'ude convex or concave features, which can be
formed by eri®p®yidsgoeurais ripsdaciplgtressiin . ABaprefsrablpl the planapigétionhi ng pad can 15

have contin ' e el Ny e.sur e of the pad
for nore u##%srsgng gﬁﬁ%}ﬁ %e@?@gcﬁé;&'ghgmn%rpg'pzﬁqiéscﬁr&/hg e ‘Faifl §Pr enoval . P
Conmrer ci &l | yany emterikidioinea paoticddrismgacp Ablae tsaomljoene plehadization cyeléer t he trade
designations .mURII,." "Sycanore," apgd "Polytex" from Rodel, Phenix, AZ
Exanpl es of “BB’PM?H&W %Pé?céqssgglaipge%éB%PPfﬂceﬁf’é.t ®Wat. No. 6,039, 633
(Chopra) . 2Gydicallg esiR%al by & pbst-$RHarBRiGHINA pRdckisGh Fhich@brasies a plurality of
abrasive particles dispersed within a binder that forns a

t hr ee- di mnendPgkks aeingeiedbr asi ve el ement that i s adhered to one surface of

a ‘backing material . ' ' , Pat ent No.
5,692,950 (Rut herforg&qyé%ljﬁcgﬁﬂvq%n HeFﬁ?%[P%g{Eq%&ég{m aetélhgk cgt} I cati on WO

98/ 065410 Cdumentian. Higuye bA dlustadi¢seont puidn 26a whien ) prior & plawdrieationan be obt ai ned
from Tokyo §uargt u Ka,%ﬁlm?ﬁ and Eberg r por.ation, ﬁ%ﬂ@(’gf Japan, and

M nnesot a M hig and " e Y o‘bocﬁi?amer(f’gm‘)@d S®f St. Paul, MN
An exanpl e gfibsaatpagbablyad hﬁﬁx%/l@lpat@hfeaaiew@u@nmﬁ1@fohﬁedachsr%ﬂ. a- based pad
comerci al | %Pavai | abl e from 3M Co under the trade designation "SWR

] A npany ] !
159. " Such PPLEPAIsPES figiscic layvey Kicap b ussd impvasislplWiregiuigs. pl anari zat i on
conposi ti on,3Sicel8ses & b, A j & : rashwe particles in the
pl anari zat i gn go%p?%sia?ig%tr??&?@h?esvﬁeg)ﬁﬁém%fe%?%ﬁlg tcl)a%nvlge a high polishing
rate (il%., fermed phany meateriahhaighoviddselacticaliisolstiombuisder metad epionsubstrate) to

reduce the (aéfé.?s}[ific%rﬁ d?inc%?s(iﬁco:rli%itx%&e,%P ﬂﬁsé)o Ogn electrode layer 19 is then

- formed over the substrate assembly 12 and the patterned dielectric layer 16.

The electrode layer 19 may be platinum or any other suitable conductive second
or third row Group VHIB or Group IB metal-containing material. Generally,

20 as shown in Figure 1A, the nonplanar upper surface 13 of electrode layer 19 is
subjected to planarization or other processing in accordance with the present
invention. The resulting wafer 10, as shown in Figure 1B, includes an upper
surface 17 planarized such that the thickness of the wafer 10 is substantially
uniform across the entire wafer 10 so that the wafer now includes electrically

25  conducting regions 14 isolated within the patterned dielectric material 16
forming a capacitor structure,

Figure 1 is shown only to illustrate a surface having
nonuniformities, such as height differences, in the fabrication of semiconductor
devices. The present invention is not limited to wse with nonplanar surfaces.

30  Tbe present invention is also beneficial for use with substantially planar
surfaces. For example, the methods in accordance with the presént invention is
~ beneficial during the whole planarization process, even at the end of the process

‘when the surface being planarized is in a substantially planar state.
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WD 03/ 060028 PCT/ US02/ 40504 pl anari zing cycle, the polishi n? rate is
preferably uniformacross the substrate to produce a unif 8F e X¥0&nar
surface. Preferably, the polishing rate is controlled to provide accurate,
reproduci ble results. Al so, preferably, the planarization process is

carri edVOUP¥WBone cycle (i.e., one step). That is, FEFUEREEpval of 5
any material froma particular surface, there is only one planarization
cycle wthout any intervening rinse cycles. This planarization process is
then typically fol | Shi@llpying epsanle jsoffasd tofarheilesiaigibanagedsss i n whi ch
abrasive p I H'[%br i r information
about the mzs? %dé%ésﬁgfp?{fﬁgéa%@ﬁ\%ﬁ}?&;ﬁ; SﬁfI(tanoinl %ﬁlggﬁ%{)‘%s one portion
of ‘a wafer I@wpydrghattnaany vaniricnyaudinmdificationa oty arde whil¢ fenaéngpr esent

i nvention. mﬁ]ﬁé\@f els FO Lon 11]? ivn Jgdes a substrate assenbly 12 having a
patterned die€e e 8y F PEESTY BY thereon. Such a patterned dielectric
| ayer 165can be used in a variety of structures, particularly a capacitor
structure. The patterned dielectric |ayer 16 can be 15 forned of any
material that provides electrical it i on bet ween net al regions (e.g.,

silicon dioxide, silaGaRsdddid Wifout R6mBRRARK cofinfbatidRdykryer 19 is then
formed over the_ substrate assenbly 12 and the patterned dielectric |ayer

16. The el @700 Adé spusipesd platinwmynetsd $varal looations omhy sunplewersui t abl e

conducti ve QQ% I | [ 0 .B petal -contai ni ng
mat eri al . Ge%(r?\egr a ??E%Hg%a%g%&e%ﬂgpgiﬁ#élgl‘ﬁfﬁcﬂ?&l‘%}gﬁn tg[trl%ar upper surface
13 of el@ct moutd thickness td theisBeet Sxdisjane@! Aoshirdy Wasqmeiatedalyiadditiar ofot her processi ng

i n accordan ith. .t resent. i.nvention he ultin r 10, as shown
oo 2 0 o BB SR spe il e e P ak 5 P S o i 1
thi ckness of(Aldaigh Whéhical ., MilwAHREd, 3N trd0l L oFRdPCMIEGIRSS the entire wafer

10 so that the wafer now includes electrically 25 conducting regions 14
i sol ated wi cARtpNingALEae thegbrasive. eThesemple wanfived talthelmier o & ng a capaci t or

structure. K Bvihi - pal i L st rat [ havi ng
nonuni f or m tlﬂlcgfg,é suclhétalgb‘gﬁ@ lgsﬁ%} %‘? Ws eédélﬁ%gs? ,n aallﬁc’dﬁéo 1;%%&51& i on of
sem contfuct mpon which seysral MidBlitprses thetprdpaeé sluirpwas sddedt Polishinpeds t 0 use with

nonpl anar surfaces. 30 The rets%nt i&we tion is_alsq beneficial for use
With subst afREisg Plg}u&lpgﬁgfess re 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 yielded a
calculated estimate of 900 A of film removed (or a removal rate of

20  approximately 450 A per minute). By comparison, the same slurry without the
added halogen and halide salt yielded little change in the sheet resistance of a
similar sample, and caused only scratches and some areas of film delaminated

from the substrate,

25 The foregoing detailed description and example have been given
for clarity of understanding only. No unnecessary limitations are to be
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

30  above focused on planarization of semiconductor-based substrates, the
compositions and methods 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
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surfaces. For exanple, the nethods in accordance with the present invention
is beneficial during the whole planarization process, evedl dmnect286end of
the process when the surface being planarized is in a substantially planar
state. 14 21 June 2006 WD 03/ 060028 PCT/ US02/ 40504 The foll owi ng exanple is-
of f er ed"PE# W Bher illustrate the various specific BREVHREIYS r ed

enbodi nents and techniques. It shoul d be understood, however, that nmany
vari ations @ﬁgdﬂndjfications y be made while remaining wthin the scope
of the pres HGS RIS BrPrpBated rsgiceences ag Fepchomemp mdiigally ut from a waf er
cont ai ni ng ancbipankaiby ra¥hcdf 2700 A of sputtered platinumnetal. Several

| ocations on the sanple were neasured for sheet resistance before any
polishing, directly correlating the 10 netal thickness to the sheet
resistance. A slurry was prepared by addition of 0.2 nL of Br2
(Mal l'i nckrodt Specialty Chem cals, Paris, KY) and 0.43 g of KBr (Aldrich
Chem cal Co., M| waukee, W) to 30 nL of Rodel CMP slurry containing A1203
as the abrasive. The sanple was fixed to the carrier on a Beuhler M ninet
1000 polisher and was polished on a Rodel polishing pad 15 upon which
several mlliliters of the prepared slurry was added. Polishing was

carried out using a pressure of 15 pounds and a speed of 50 revol utions per
mnute (rpm. After 2 minutes the sanple was rinsed and dried, and the
sheet resistance neasured again. The hi gher sheet resistance val ues
yielded a calculated estimate of 900 A of filmrenoved (or a renoval rate
of 20 approximately 450 A per mnute). By conparison, the sanme slurry

wi t hout the added hal ogen and halide salt yielded little change in the
sheet resistance of a simlar sanple, and caused only scratches and sone
areas of filmdelam nated fromthe substrate. 25 The foregoing detail ed
description and exanpl e have been given for clarity of understanding only.
No unnecessary limtations are to be
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understood therefrom The invention is not limted to the exact details
shown and described, for variations obvious to one skilledl fenct286art wil |
be included wthin the invention defined by the clains. For exanple, while
t he description 30 above focused on planarizati on of sem conduct or-based
substrates, theClamsipositions and net hods of the invention are al so
applicable to,.for ex e ogi_shi ng gl asses and contact |enses, as one
of hany GtNERATAULR BiC r@p IEal%®ns. The conpl ete disclosures of all
patents, pat 88§iﬁéiﬂﬁg&Qﬁt&c@tﬁnﬁﬂbﬁﬂfﬁﬁdﬁﬂ@h&&a@hﬁnﬂ@@OOG WD 03/ 060025
PCT/ US02/ 40504 |isted herein are incorporated slzly reference, as if each were
~ i ndi vi duwuhyapqlﬁbwggarfa%crﬂﬁgﬁmgqcé?@ﬁ’cgo.mi'emgl 358 2006 Clains: 1 A
pl anari zat i thad SR 6 W NaTc)! - ai ni ng surface of
a s‘ubstrﬁ?%gﬁ%g?r{{%’e}%%ce Vﬂﬂ%ﬁ%@ﬁ#%ﬁﬁ%ﬁ}é&uﬁ%@mer ein the
-met al - confegil, i GerupUBfaetal, andapombamtien thetredf; sel ected from the group
consisting of a Goup VIIIB netal,.a Goup. B netal, and a conbination
t her eof ; supﬂ!ﬁﬂliﬁggapﬁnéﬁé?qofﬁoms%ﬂﬂﬂﬁ’f‘ t3"itﬂa§1’roxi nmty to the
i ht erface; a{chrp‘;c@nﬁ{d zing the substrate surface; wherein the planarization
conposi tion conprises a hal ogen- containing conpound and a halide salt,

- whi ch are seplanatzhytideshbstmteshifaseid wher ei n t he hal ogen- cont ai ni ng
hal ogen; an

conpound ‘is selected fromthe group.consistin | 1

‘i nter hal ogen‘,"le‘%reﬂ‘a‘?"é@ AR/ Hpﬁéuggﬁﬁg}?ﬁﬁcgﬁﬁégg%“d fromthe group

consi sting oéon}ggﬁgg HgF2, SF4 al kyl halides, and conplexes of hal ogen with
organi ¢ bases; and conbi nations thereof. 2. The nethod of claiml| wherein

the nEt %Lﬁl&%& %ﬁdné ﬂgdess%,f\ﬁﬁc% apef se_{)e;}ﬁely delivered; and wherein the halogen-containing

compound is sclected from the group consisting of a halogen; an interhalogen; a halogen-

generating compound selected from the group consisting of Xek, HgF,, SF, alkyl halides, and

complexes of halogen with organic bases; and combinations thereof.

2.  The method of claim 1 wherein the metal-containing surface of the
substrate comprises a metal selected from the group consisting of a Group
- VIIB metal, a Group IB metal, and a combination thereof, which is in

elemental form or an alloy thereof.

3. - The method of claim 1 wherein the metal-containing surface of the
substrate comprises a metal selected from the group consisting of a Group
* VIIIB second row metal, a Group VIIB third row metal, a Group 1B

second row metal, a Group IB third row metal, and a combination thereof.
4.  The method of claim 3 wherein the metal-containing surface of the
~ substrate comprises a metal selected from the group consisting of Rh, Pd,

- Pt, Ir, and Ru.

- 5. The method of claim 4 wherein the metal-containing surface comprises

elemental platinum,
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substrate conprises a netal selected fromthe group consisting of a G oup
VIIIB metal, a Group IB netal, and a‘conbination thereof, &hiaie2086n

el enental formor an alloy thereof. 3. The nethod of claim| wherein the

- metal -containing surface of the substrate conprises a netal selected from
the group consisting of a Goup VIIIB second row netal, a Goup VIIIB
third row rfet allhemethed gf clpim d sxbsmein tlasymstal i presenGnampnayot of 2bout ow net al |
and a conbi nat'is@%&ﬁ%ﬁ:%m 4r mblie nmethod of claim3 wherein the

met al - cont ai ni ng surtace o% tﬁle ‘substrate conprises a netal selected from
the group consisting of Rh, Pd, Pt,Ir,andRu. The nethod of claim4 wherein
t he net al =gont g, ni ng, surface conpri,ses | emeptal platjnum 17 21 June 2006
6. The net Hod e@?%il#?gaﬂ@? gi ef‘ﬂ’é%?éﬂ"é?“ﬁ‘%“ﬁr%?ﬂn URtogsubsHaent of about
50 atom c per cepfutRtratdis€smidy. The nethod of claim1 wherein the substrate

is a sem conductor substrate  or substrate assenbly. 8. The nethod of claim
1 wherein the polishing surface conprises a polishing pad and the

pl anari zat pon 0Sy 1J conprihses plurality of abrasive particles. 9.
The et hod®of ARapRod ohiam L w 3??‘?&‘8%&?‘"1‘%%&8’&“3% The met hod of
clai m1 wher ei polishendwddagdthe plahadii } : the group
consi sti ng of EOZ .Cf’gl?d‘BrZ, I-g, c Br.eﬂlcg?ﬁmfmcfmc%lrﬁgﬁﬁs%ﬁ%ﬁg%%gn Br F31
ClF5, |F5, |Fiabry@dyppartigles, SF4, al kyl halides, and conpl exes of hal ogen
wi th organic bases, and conbinations thereof. 1 i. The nmethod of claim!]
wherein the halide salt is an inorganic salt. 12. The nmethod of claim 11
wherei n .t orfirnuethbdlof dRiBdl which isehgsd 64t ih baEstkpe group consisting of
Nal , KCI, KBr, NH4F, and conbi nations thereof. 13 The nethod of claiml -
wherein the halide salt is an organic salt 14. The nethod of claim 13
wherein the organic salt .is-selected fromthe

16. The method of claim 1 wherein the halogen containing compound is
selected from the group consisting of F,, Cl,, Br,, I, CIBr, IBr, ICI, BrF,
CIF, CIB;, BiF,, CIE;, IF;, IF,, XeF,, HgF,, SF,, alkyl halides, and

complexes of halogen with organic bases, and combinations thereof.
1i. - The method of claim 1 wherein the halide salt is an inorganic salt.

- 12, The method of claim 11 wherein the organic halide salt is selected from
the group consisting of Nal, KCl, KBr, NH,F, and combinations thereof.

* 13 - The method of claim 1 wherein the halide salt is an organic salt.

14.  The method of claim 13 wherein the organic salt is-selected from the
group consisting of Et,NBr, Me,NHCI, Me,NF, and combinations thereof.

~ 15. The method of claim 1 wherein the halogen-containing compound is

i present in the planarization composition.in an amount of at least about
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group consisting of Et4NBr, Me3NHCI, Me4NF, and conbinations ‘thereof. 15.
The method. of claim| wherein the hal ogen-containi ng conpodhdueg00present
in the planarization conposition in an anount of at |east about 18 21 June

2006 0. 1% by wei ide.salt is present in the planarization
conposition in aa;\i%rgukg?&gf asf hr'glﬁlé‘ﬁe Y§Presensipghe plepgrations.  The net hod
of claiml Wner@:iompdsieiopdhiaahiﬂb@nswéta%tMﬂ_@gﬁg@,%%&ed ~abrasi ve

Vi

article. 17. A planarization method conprising: pr ng a sem conduct or
substrate or substrate assenbly including at |east one region of a

pl ati num contigi Mhenstsd - r‘ﬁ%:g Lishi surface; providing a
pl anari zati on corrpggi t oﬁﬁgtamég in e??%c@%@f%ﬁﬂgﬁﬁomﬁ?”ﬁé ne region
of pl ati num contbiasivagrtinle.f ace and the polishing surface; and planarizing
the at | east one region of platinumcontaining surface; wherein the

pl anari zation conposition conprises a hal ogen containing conmpound and a

hal i de salt, Iﬂmj“%éﬁﬁﬁ"ﬁﬁfl@["%g&ﬁrgse' ivered; and wherein the hal ogen-

cont ai ni ng conpound IS selecte oM he group consisting of a hal ogen; an

~interhal ogen; a hallsgedingneamicomipctonspbstiat: Sedudehd afseibly he group

consi sting XeF , al kyl al i des, and conpl exes of hal ogen with
organi ¢ bases; %ﬁlg{g@%r%?%gﬁ%ﬁgépﬂé&@dﬂm MN-CQRfAngRE RB@CST cl ai m 17 wherein
t he pl ati num cont ai rﬁmﬁdmgﬁpaghgfgsqlpﬁcc.subst rate conprises platinumin

el emental form 19. The nethod of claim17 wherein the platinumis present

in an amount of abdi®vVidnga planasizotion eompositiomaean AerfadbbetdRERAsE Of Cl ai m
17 wherein the ] r strate or, substrate assenbly is a silicon.
waf er. 21. Theama% %tg)gggéﬁéﬁg{ﬁ#l Rrrepirg saclacs andithepolishingace conprises a
pol i shing pad sufacehsadp! anari zati on conposition conprises a plurality of

abrasive particles. . ‘ ,
planarizing the at Ieast one region of platinumn-containing surface:

wherein the p}anau'zation composition comprises a halogen-
containing compound and a halide salt , which are separately delivered; and wherein the halogen-
containing compound is selected from the group consisting of a halogen; an interhalogen; a
haloger_l generating compound selected from the group consisting XeF;, HgF,, SF,, alkyl
halides, and complexes of halogen with organic bases; and combinations thereof.
18.  Themethod of claim 17 wherein the platinum-containing surface of &e

substrate comprises platinum in elemental form.

19.  The method of claim 17 wherein the platinum is present in an

amount of about 50 atomic percent or more.

20. The method of claim 17 wherein the semiconductor substrate or substrate

assembly is a silicon wafer,
21.  The method of claim 17 wherein the polishing surface comprises a

polishing pad and the planarization composition comprises a plurality of abrasive
particles. ' ' '
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19 21 June 2006 22. The nethod of claim 17 wherein the hal ogen-contai ni ng
compound is selected fromthe group consisting of F2, Cl221Bw® 2008, Cl Br,
| Br, | CI2 Brk, CIF, GF3, BrkE3, CLlF51IF5, |IF7, XeF2, HgF2, SF4, alkyl

hal i des, 2ind WEMsHed aclalp Hathsiristhehalogenropirinios soapeund inselectedfpmilist i ons

t hereof . 23. gidup comtistugrbf®f, O Bi, Iy dBrvberE Bt O, hal i de salt is aninorganic
salt. 24. The nethod of claim, 23 wherein the inorganic halide salt is

sel ect ed froﬁlﬁgm3,©®mm,mm,mwmm0|, KBr, NH4F and conbi nati ons
t hereof 25. The method of claim 17 wherein the halide salt is an organic

salt. 26. Theompekod lafopalwithmrgdiic Whe| idbohliRtal:@arbe salt is selected from
the group consisting of Et4NBr, MeANHCI, Me4NF, and conbi nations thereof.
27. The nmethod of claim 17 wherein the hal ogen-containing conpound is
present 23p -t Hde plethodofickat il Owhadnpoklit¢ ah isan mdfpagewtint of at | east about
0.1 % by weight and the halide salt is present in the planarization 20
conposition in an anmount of at |east about 0. 1 % by weight, 28. The nethod

of claim4l? Yhemneitodtdfeclial | SBi MediH! fh8CRoEMP HERS s §d X88abrasi ve
article. 29. A planarjzation nethod conprising: positioning a

met al - cont ai P5#PUB Geopising oOYaLK QKB NELF end compinationstaefwi t h a pol i shi ng
surface, _wherein the nmetal -containing surface conprises a netal selected
from t hé>- gr SBpmethdal deimnly wierein terhsligs seliHis B2 eretnidsalta Group | B metal, and a
conbi nation thereof; supplying a planarization conposition in proximty to
the interface; and planarizing the substrate surface; wherein the

pl anari 2@ti on coposktivdaf damprassestei?the oddanid Laie i Mbed fbal BYeRus ONt ai ni ng

For o o e MRS e rbieira R, xor2, oz, SR, al kyl
hal i des, and conpl exes of hal ogen with organic bases, and conbi nations
27. The method of claim 17 wherein the halogen-containing compound is
present in the planarization composition in an amount of at least about
01 % by weight and the halide salt is present in the planarization‘

20 composition in an amount of at least about 0. 1 % by weight,
28. The method of claim 17 wherein the polishing surface comprises a fixed abrasive  article.

29. A planarization method comprising:
| positioning a metal-containing surface of a substrate to interface with a polishing
surface, wherein the metal-containing surface comprises a metal selected from the
group consisting of a Group VIHIB metal, a Group IB metal, and a combination
thereof; |
supplying a planarization composition in proxirnity to the

interface; and
* planarizing the substrate surface;

wherein the planarization composition comprises:
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thereof; and a halide salt selected fromthe group consisting of Na!, KC,
KBr, NH4F, Et4NBr, Me3NHCL, Me4NF, and conbi nations thereol Jag209he met hod
of claim 29 wherein the hal ogen-containing conpound is present in the

penal i zati on conposition in an anount of about 1% to about 10% by wei ght

31. The nethod of claim 29 erein.the halide s i resent .in_.the
pl anari zati on conpositi onahﬁ\i\%e‘h'ﬁmmr‘f?m%’?m ) ?A‘%%%?“ngab%??ﬁ%ofby wei ght .

32. A planarization ngidiQ®des DGR B 10L B QM diF)) 8118, CIRNES O NG HQE,, subst rat e
~or substrate assenbly_ including at |east one region of a

pl ati num cont ai ni ng strrEFEhalids.pd semplexes o5 balpasn Witk organid rases; ang covbicitiog a

pl anarization conposiglQp.af an interface between the at |east one region
of platinumcontaining surface and the polishing surface; and planari zing
the at |east one regi on ofhapideseli selentedom & goypgpossistifigafdal. Wedrei n t he

pl anari zati on conposigi i : - .al [l conmpound sel ect ed
fromthe group consis fﬁ%*%%&ﬁﬁﬁ‘%%@g@ﬁ%@k%ﬁ%% ICl, BrF, CI1F,
ClF3, BrF3, ClF5, IF5, |F7, XeF2, HgF2, SF4, alkyl halides, and conpl exes
of hal ogen with organi c bases, and conbinations thereof; and a halide salt
selected fromthe group consisting of Nal, KC, KBr, NH4F, Et4NBr, M3NHC,
MedNF, and corhiclad drelitn bNRERA the Kalogénlcodidfe éoutids The nethod of claim 32
wherein the hal ogen-containing conpound is "present in the planarization
conposi t i on K456 n e nthein penslizaigho utompodiano in glepuemam, 5 #epght” 34, The

met hod of cl gi in the halide salt is present in the planarization
conposition alﬁ‘!r’]dg%%/gbmﬁ%? of about 1% to about 10% by weight. 35. A
“planarization nmethod for use in formng an interconnect, the nethod

| ri si_ng:
conp |S|31'g

The method of claim 29 wherein the halide salt is present in the planarization composition

\

~ in an amount of about 1% to about 10% by weight.

32 A planarization method comprising:
providing a semiconductor substrate or substrate assembly including at
least one region of 2 platinnm-containing surface;
providiﬂg 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 halogen-containing compound selected from the group consisting of
F,, Cly, B, 1y, ClBr, IBr, IC, BiF, C1F, C1F,, BiF,, C1Fs, IFs, IF,, Xek,, HgF,
SF,, alkyl halides, and complexes of halogen with organic bases, and
combinations thereof, and
' a halide salt selected from the group consisting of Nal, KCI,
KBr, NH/F, Et,NBr, Me;NHCI, Me,NF, and combinations thereof.
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provi ding a sem conductor substrate or substrate assenbly havin a
patterned dielectric |ayer formed thereon and a netal-contalﬁﬁwgﬂﬂéyer
forned over the patterned dielectric |layer, wherein the netal -containing

| ayer conprises a netal selected fromthe group consisting of a G oup
VI | DB pet al , . al ., .and. a conbinati on thereof; positioning a
first'g%rtigﬁgg ‘ﬁ%g%%gégﬁﬁgﬂgﬁFﬁﬁ%%mﬁ8?’E%%F?@PWﬂ§r1the nmet al - cont ai ni ng
| ayer; prouvirgem @ the gémnatioz@tripositianonposidentefiabont ff6@xi mty to t he contact
bet ween t he ha Rl urface and the netal -containing | ayer, and
planarizinjmﬁﬁgbﬁg¥§%g§ontaining | ayer; wherein the planarization
conposition conprises a hal ogen- containing conpound and a halide salt ,

whi ch ﬁ{eTﬁgﬂﬁﬁﬁBﬁh elhoet B0 halidlRH ; I8t he hal ogen-cont ai ni ng
conpound is se ectéﬁn?ron1§%e group “%%%%f%??ng of a hal ogen; an

i nt er hal ogeunarizativalcagpiitigenan ahbungofbin MU hchbosd DEGYedight om t he gr oup

consi sting of XeF2, HgF2, SF4, al kyl halides, and conplexes of hal ogen
with organic bases, and conbinations thereof. The nmethod of claim35

wher ei g5, t Ny RRh SRR ImSHsd 35S uCOMP WSk & RftddoRflc) GnPakaRad the

pl anari zation conposition conprises a plurality of abrasive particles. 37.
The nebmpasigf cl ai m 35 wherei n the hal ogen-contai ning conpound is selected

fromthe group consisting of F2, Cl12, Br2, 12i CBr, M, ICl, BrF, 22 21
June 2006 OF, @i‘f—‘%ﬁ“gBran%%méiﬁ‘é‘F“’T FEbstae; or Spbsirqlp Fasserely %‘F‘l@w hal i des,
and conpl QX?ﬁteﬁfedh&EI‘a&ﬁ@ M N fRRBRNh&GeRSRE  « 2REaICRARINGR! 4RSS thereof . 38.
The met hod of claim 35 wherein the halide salt is an inorganic salt. 39.

The  met hod fsmed| evem B8 wittsmsil ndicketri¢ nbyganiterdinl the e mstal-tonfaininge| ect ed from
the group ,consisting of I Cl, .KBr, NHAF and.conbi nations thereof. 40.
The et hod ‘57 SRR e TG cfrCEH o TRI [P5eE0M {0 ENR o daTePsal . 41 The
met hod of cl ai MIEB Mg Rirbuy IBencRl, @aTH Gmbidtlon fhsresfel ect ed fromthe group
consi sting of Et4NBr, Me3NHCI, Me4NF, and conbi nations thereof. 42. The
nmet hod of clai ms 35POFIORBE 1§ firsi@origp fa nolishing sirfirn Br contgsb Wit thes

metal-containing layer;

providing a planarization composition in proximity to the contact
between the polishing surface and the metal-containing layer, and
planarizing the metal-containing layer;
wherein the planarization composition comprises a halogen-
containing compound and a halide salt , which are separately delivered;
and wherein the halogen-containing compound is selected from the group
consisting of a halogen; an interhalogen; a halogen-generating compound
 selected from the group consisting of XeF,, HgF,, SF,, alkyl halides, and

complexes of halogen with organic bases, and combinations thereof.

-36. . The method of claim 35 wherein the polishing surface comprises a

polishing pad and the planarization composition comprises a plurality of abrasive particles.

37. The method of claim 35 wherein the halogen-containing compound is
selected from the group consisting of F,, C1,, Bry, I, CIBr, IBr, ICI, BrF,
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present in the planarization conposition in an anmount of at | east about
0.1% by wei ght. 43.The nethod of claim42 wherein the hal ogbfneci¥Cai ni ng
conpound is present in the planarization conmposition in an amount of about
1% to about 10% by wei ght. The nethod of claim35 wherein the halide salt
is present in the planarization conposition in an amount of at |east about
0.1 %by weight. 45. The nethod of claim44 wherein the halide salt is
present in the planarization conposition in an anount of about 1% to about

10% by wei ght . 46 CTFE Rk ko6 I6fFoXeh el AFyadiet klides.edde pol i shing surface
conpri ses a fi xed cofM@sirtodh btk bSanihses AnPlaBRbiAohig? Method for use in
forming an interconnect, the nmethod conprising: 23 21 June 2006 providing a
sem conductor substrate or substrate assenbly having a patterned

di el ectriyg | a : : . - G ini,ng layer forned over

t he pattgghedyﬁﬁ%%@%???g g@@@?mﬁﬁgP%P%E%ﬁ%mﬂé?%gygggtaining | ayer
conprises a netal selected fromthe group consisting of a Goup VIIIB

netal, a,Group |B netal.. a conbi natiopn .thereof; positioning a first
portion 8§?a.ﬁkﬁ%@ﬁﬁﬁﬁgdéﬁ%SQHQH?% e&ﬁﬁ?@%gﬁWFﬁﬁls ﬁgmﬁéyﬁﬂ@éﬁﬁfaining

| ayer, provi didagstig of K128 100, FGANRRDidali @8 tHefdofPr OXi M ty to the contact
bet ween the polishing surface and the netal -containing | ayer, and

pl anari zing the netal -containing | ayer, wherein the planarization

conposi tion npri.ses. . a | pgen- cont ai ni ng conpqund sel ected fromthe

gr oup cgﬁsi sting ﬁo%fmgiﬁggﬁtﬁ?gﬁhée%?’é ,OrW,Sﬁ'i' Cl, BrF, CF, d?, , BrFs,
CIF5, IF5, IFS, XeF2, HgF2, SF4, al kyl halides, and conpl exes of hal ogen

w th organi c bases, and conbinations thereof; and a halide salt selected
from t hedhr oubearsthod of dlaig 49rwingsin tha@panic sBis selpddiomFhetNBr , Me, NHCI, Me4NF,

and conbi nat i R 5 eE 8 OF BNBr, MeNHCL Me,NF, and combinations thereof.

42. The method of claims 35 wherein the halogen-containing compound is
present in the planarization composition in an amount of at least about

0.1% by weight.

43.The method of claim 42 wherein the halogencontaining compound is

present in the planarization composition in an amount of about 1% to

about 10% by weight.

- 44, Themethod of claim 35 wherein the halide salt is present in the

planarization composition in an amount of at least about 0.1% by weight.

- 45. . The method of claim 44 wherein the halide salt is present in the

. planarization composition in an amount of about 1% to about 10% by weight.

46. The method of claim 37 wherein the polishing surface comprises a fixed

abrasive article.

47. A planarization method for use in forming an interconnect, the method comprising;
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4g. A planarization nethod conprising: positioning a netal-containing
surface of a substrate to interface with a polishing surfat&ned€pein the
nmet al - cont ai ni ng surf - ONPIi Ses nmet sel ected fromthe group
consisting of a & oup%%d%ﬁfeﬂl@%‘%ﬁ?ﬁgtﬁﬁwsamﬂ%@smbWMi on

t hereof , suppl yi apptenpidalidédtdaldyeP ferRidA 95drkd i ity to the
interface; and | anari zing t hedygu{)st ra'(t?ﬁ;érédl?r gcaemf%_&édr%%lﬁ%tgﬁ%wr

pl anari zati on CM?YCSWW@I%ﬁal@gemmM%MMWQd and a
hal i de salt wthy | | anari zation, conpg@si tion does not
i'ncl ude abr asi ve ﬁ??@?ﬁ%?%ﬁ%&%ﬁ'ﬁmﬁ%@@sﬁpﬁﬁ& REEPWDN et hod
conpri sing: . pr KilBimgalaa Sroug I thetdl pandsd REBIRLtRnQherssPSt I at € assenbl y
including at |east one..region of a_platinum containi ng surface; providing
a polishing surface; Pﬁ?ﬂ%&@ﬂ Ist Roraemef apalisbingsurfpmsfior camrtacttwitn i nt er f ace
between the at iRandaloRBtaidifRg148:0f Pl ati num containing surface and the
polishing surface; and planari zi ng the at | east one region

of pl at i num cont ai ni ngro¥iditgplanarieation compesifbRiaproZiailyod (GOt | on
conprises a halgge hciﬁgb@i?inﬁ compound and a halide'salt, with the

provi so that the planafrrfza P 849 theanetdrontaining layer;@d abr asi ve

particles. So. A pl plaiaiZag i meBieetafg) Hg&i n forming an interconnect,
the nmethod conprising: providing a sem &ttt or substrate or substrate.
assenbly having a p&ﬁ"@@ﬂh@mﬂﬁ!@h@aﬂimﬂmﬂwﬁfeﬁmﬂﬁﬁeﬁ;her eon and a

met al - cont ai ni ng | ayer B%r ) d over.the patterned dielectric |ayer, wherein
t he metal - cont ai ni ng | ayer W?@&“%“R‘Eﬁ%ﬂdé:él%fé@@@m thergreue ~ gr oup

consi sting-of a G ocmsidlikg & Fpt@l,, BA, £ Gy t i nation
t hereof, positioning a fiérst EOI‘?I o &f a ’p@1§1%’@’1@?@?@ cont act
with the nmetal - corfe¥AFndts, Z¢Es, Hal,0SFdalkgl ifalides, Aad icdRipldkes 6P MPREdghh ON i N

proximty to the CQRhR between the polishing surface and the
net a) - cont ai ni ng | ayer?ltgg‘wﬁ mnﬁ?$ﬁmﬁﬂﬁmﬁﬁmﬁ awrht ai ni ng | ayer,

a halide salt selected from the group consisting of Nal, KCl,
KBr, NH,F, Et,;NBr, Me;NHCI, Me,NF, and combinations thereof.

48.  Aplanarization method comprising;
positioning a metal-containing surface of a substrate to interface with a polishing
surface, wherein the metal-containing surface comptises a metal sclectc;i ﬁ'om the group
consisting of 2 Group VIIB metal, a Group IB metal, and a combination thercofs
supplying a planatization composition in proximity to the interface; and
plananizing the substrate sutface;
whezein the planarizafi on composition comprises a halogen-containing compound and a
halide salt, with the proviso that the planarization composition does not include abﬁsivc
particles,
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wherein the planarization conposition conprises a hal ogen-cont ai ni ng
conmpound and a halideé salt, with the proviso that the pl adbfunea00on
'conposi49.on;dﬂmnmoa@&n§mﬁéi'Ve particles. 24a 21 June 2006 51. A
pl anari zati on nmethod conprising: positioning a netal-containing surface of

2, substrat e 10 | oiaaasiichdoPalbhE) Gt LOEAHS UG el b X°0

abrasive article, wherein the metal-contalning sur 8% a net al
sel ect ed fr JR$PHE agHYiynconBiningsuefaess a Group VIIIB netal, a Group 113
metal, and a conpioRRiideQipolibfsERtfaccsUPP! ying a planari zation conposition in
proximity to the interfdce; .and ~ pfanarizing the substrate surface; wherein
t he pl anari zat i oPfo¥diggssilanaizationeqmiositen a shaltatenbavaimthaitdgscgepound and a

hal i de sal t gapj B LeZat | d riskng. providing a

sem conduct ﬁg%ggﬁﬁ%%%é@gwggg’; as%%ﬂ%f%%f’%&?‘ﬂg at | east one

regi on of a pl atplenaniziog titeat keist gnsseepiba ofplathiuavdodliafi@nguifidet Shi ng sur f ace
conpri si ng | Lwe artigcle: providj a planarization conposition
at an inter?ace gﬂeth Q%ﬁa%xelc%?pcsgggfo E“?%ﬁ&?ﬂ*&%ﬂ%ﬁ%m@ ni ng

sur f ac dalidecsaltveithghe provismthatstbie flaesizativa dom idéés Ot inbRd&dbrisiast one region
of pl ati Lgontai ning surface; wherein the planarization conposition
conpri ses a hal ogen-cont ai ni ng conpound and a halide salt. 53. A

pl anari zation nethod for use in formng an interconnect, the nethod
conprising: providing a sem conductor substrate or substrate assenbly

havi ngs@ paA phndetidl reduesal i e bPSBAE G, and & nmetal - contai ning
| ayer fornmed over the patterned die g%%ﬁg%ogﬁ%ge,m %dr°e°f‘1‘?“§'%
* netal - cont ai ni n§FOVling2 sewivprdustes substiase of substalecseniblyrtaving b pattegie@up
. consi sti Ng dftecic By BmY: il - .0u B tal,, and a conbination
t hereof posijti o.r(lzi n}gya f?%ﬁ%?%&ﬁ@%%#?ﬁ%ﬁ“@ﬁf ePatiemet i sing a
fixed abr asliskstricdyet, shereindhe el amtaining lyek benpiBéal meantREEd s bRy er
rovidin js i ition_in oximty to the contact
provi di N9t BRIskifAle s WhoGP VRIS IbEL L Grotp 1B ekl sl ombinasion et

| positioning a first portion of a polishing surface for contact with the metal-

contaimng layer;

providing a planarization composition in proximity to the contact between the
polishing surface and the metal-containing Jayer; and
Planarizing the metal-containing layer;
wherein the planarization composition comprises a halogen-containing compound and a
halide salt, with the proviso that the planarization composition does not include abrasive
particles.
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pol i shing surface and the netal -containing |ayer, and pl anari zi ng the
met al - contai ning | ayer; wherein the planarization conposit2bAurscidfpi ses a

hal ogen- cont ai ni ng conpound and a halide salt. 24 b

51. A planatization racthod comprising:
positioning a metal-containing surface of a substrate to interface with a polishing
 surface comprising a fixed abrasive article, wherein the metal-containin g surface
comprises a metal selected from the group consisting of a Group VIIIB metal, a Group IB
metal, and a combination thereof; :
supplying a planarization composition in proximity to the interface; and
planarizing the substrate surface;
wherein the planarization composition comprises z halogen-containing compound and a

halide salt.

52. 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 comprising a fixed abrasive article;

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 platinuin-containing surface;

wherein-the planarization composition comprises a halogen-containing compound and a

halide salt.

A planarization method fo; use in forming an interconnect, the method comprising:

providing a semiconductor substrate or substrate assembly having a patterned
dielectric layer formed thereon and a metal-containing layer formed over the panctﬁed
dielectric layer, wherein the metal-containing layer comprises a metal selected from the
group consisting of a Group VIIB metal, a Group IB metal, and a combination thereof;

_ positioning a first portion of a polishing sutface comprising a fixed abrasive

article for contact with the metal-containing layer;

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

planarizing the mctal;containing layer;
wherein the planarization composition comprises a halogen-containing compound and a

53,

halide salt.
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