POLI SHI NG SLURRY FOR METAL FI LM AND POLI SHI NG METHOD Techni cal Field

[ 0001] The present invention relates to a polishing slurry for
metal filns and a polishing nmethod that are used for polishing in the step
of formng wiring of a sem conductor device, or sone other step. Background
Aft [0002] In recent years, new fine procesilogies have been devel oped as
the integration degree of sem conductor integrated circui ts (hereinafter
referred to as LSIs and t com ng hi gh.
Chem cal nechani CS‘P %WM%@?FM@B%@@%& @E’) is al so one
of the technol ogies, and is a technique used frequently in the process of
pr oduci n particular, in the planarization of an interlayer

di el ectr?lt?lamfcslﬁ?l&(;r mati on of netal pl ugs, or the fbrination of enbedded

i nterconré®]ons (wiring) in a tnultilayer interconnection form ng st ep.
This techni que ’I’h§prg§e§tqn\9§tﬁ)q rdidles td ﬂollﬂﬁ%ﬁfor%ﬁlﬁlﬁgﬁﬁdf d ﬁéﬁéhld%ﬂndﬂfodkiﬁ?
4944836. [00?(;)%‘{Q In order to_nmake t mance of 'Fb?s hi g

att enpt s @ usprbler pRYshingdn the stebﬁﬁenm@nﬂeeﬁﬁe?méw ‘05 Vit OBIOBEL E%?Pductl ve
mat eri al wRkghnidrtt 0 be a wiring material have been recently nade. However,
copper or %oper alloy is not easily subjected to fine processing based on
dry et chi[lqgo, whi ch frequently used to form conventional alum num all oy

Wi ring. [0004] InrecentyearsHeudine poessrgaahbadapicd hava beca develppesire ths itegratioh déepee
adopt ed, al.I? pondt?c{o?lm?erg%?eﬁ V\Ecuﬁ%(hgrgiﬂﬂﬁl: referidd 6 IPLSE) agtﬁ th€ Qmﬁﬁan@é h&¥orthen film

on an |nsul rooves are beforehand so as to enbed
the thin Heed tmzetnmes kg, Cherical meﬁlam ishipg(herpigafiepiefered fo4f ?Mt’b'ﬁyls? &fi%He ot her

than the Q5h9618§esr aqtan&hnxue% ftequet@,rm sbdeﬂbrwuﬁm@gsls TipastiduRE helue i s
di sclosed in or exanp JP 2-27 i nary

met hod of Plfgtizgfiongfen F‘E?Flaﬁbtli’l%‘t’i‘iwnﬁ‘e Srggtiop ﬁg’“‘?’iﬁtp«[it‘?s °’s%%??"‘ét’§‘°’b%fpeﬁg’ ‘%8$ copper
al l oy, i Sinfrcomictids @/iringPid 3 infagilderfinticahbdign foading gepad Miis @cloifue isalisciosedin, ar

\;I)M_o![ ihsgi nrg g?%@ﬁ S%specetnc%?onoggggﬁna‘ghrg% the surface of the polishing pad

urr e pushing a inetal-filmforned surface of
a subst r af0@o3hgai nst the pol i Shl ng cloth surface; and rotating the polishing

table in the staia.tHa eachepe%%%%e%tmmﬁigh RESSRUr frakif@ds8 b @bpbr dopher red to

as a polishing pressure) Is applied theréto fromthe rear surfa e of the
pol i shi ngellssas ansleetrsonduptiyp mtethhwhnheﬁew VighpDiteil! RSh PR TRy BRES of t he

netal fil pddtedpitor Rbper Bllogtd ﬁbEeaBiB(‘shlﬁ}EUt&laJ) fifelpr@tdsiag bizet saeettiies, paich 8hi ng
slurry ang t he C(F)PB ff’ regi ons gﬂ t.he tal. .film [0006] A netal polishing

slurry us BRUPRLY U V?ngmtj PRy 0¥ $ies ed of an oxi di zer, abrasive

grains, afudoddater. As necessary, an oxidi zed netal dissolving agent a

protective fil rq‘kpglthngsg gal%gl ATz ﬁé‘@%c%sfl?ﬁéim? 3@0 @gmhnpﬂrg&%’ofaé}ﬁmﬁhg J ace of

a nmetal filmis Ti'rst oxi he ox forman oxidized | ayer,
and the osdipdirzeebrbeayplay this filshenearnsplptingtfva uawhxetsarwe@reateﬁeehmmda sgasto

consi der eg {9 ute%lﬁlﬁﬁt?%&n RE RS ing Ot DI 8 rdgi @hed RarGRNGENE ré’gﬁﬁb ons

of the netal filmsurface does not contact the o] |sh|a? mvezﬁ %

bus, the SHAVPiRfoBE mhshdedairngr | HeehBIMER disc il SaRelp THAN 218

Ther ef or e[oow']th t he advance of CMP, the oxidized |ayer in convex regi ons of

the metal filmis renove strat.e surface i

Detai | s t her eof ?rgmﬁ‘?'g’(?gﬁi t”ﬁhﬁf%’[}?rﬁgrsb‘tgaﬁfmaréaéﬁ%%ﬁaég %e%g?gé)tpgr%ﬂ?ybl

138, No. ik nfei®9 bl cauSihHDpBidiGeg pafl GO@Fdre onto a circular polishing table (platen); unpregnatmg the
surface of the polishing pad with a metal polishing slurry while pushing a metal-film-formed surface of a

substrate against the polishing cloth surface; and rotating the polishing table in the state that a
predetermined pressure (hereinafter referred to as a polishing pressure) is applied thereto from the rear
surface of the polishing pad to the metal film, thereby removing convex regions of the metal film by
effect of relative mechanical friction between the polishing slurry and the convex regions of the metal
film.

[0006]
A metal polishing slurry used for metal CMP is generally composed of an oxidizer, abrasive
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It is mentioned that an effective nmethod for making the polishing rate of
OW high is the addition of an oxidized netal dissolving agent to a
polishing slurty for nmetal films. This can be interpreted as follows: when
grains of a netal oxide shaven off with the abrasive grains are dissolved
into the polishing slurry (the dissolution will be referred to as etching

herei naf t & {nl aﬂ(i DS hﬁsVdeEstan in &fdize&ﬁleﬂfdlsts&lﬁn@etgéxa,su prétecjveafilmsoinriog ases. The

addi tion e oxi di zed nefal dIS oI A I, nt in
the pol i otd ateprsrazy addegthersigp; Th‘bﬁ}ééf%“@r" l%ﬁqe“ i e gaﬁlayeeo?mfiﬁp@cg%g\ﬁ

regions Qﬁldaedmkalmdfmd JXidsd fape & shaembthe dirohvedrae (Thistis eohdderasta be ¥ basif
surface i s ex red t he d 1t Ald @CBcel ddesindt doh@kt texi di zed
with t he %128 ‘Qer g |rsm|c%m?vee ant%edffth Iﬂee et chj nc o?s the netal filmin
t he concamhmggado/ﬁ@ nauclly dlrve, i, shmg@ﬁieﬁsﬁpfﬂle WP@W@%%‘W@W&“’&P ref0- nhenomenon

that a c af nmaiv WiEbgf esheditd afcberedshe
glheretngr ‘{’%9%9?1 %e SRS HE t)ﬁﬁl%ed ve Ve

polishin a dish form herel t he o]
referred thaoﬂxasxbsmai@mfwglsplanm% Detaids r%?ﬁé‘lﬁ 1??55 Indpury gtiqgec?rg&rrgﬁeaw [00081

For pr ev%%lkt?wof hey ROf11 (B9Pr DbeSdgave film for m ng agent is further added to
t he net al m pol i shing sl'urry. The protective filmforning agent is an
agent forl0§03t ning a protective fihn on the oxide layer on the netal film
sur f ace t O pr evaieribieed @i icffativé mytbod fr oakinigdiernglishing el CHFEhigh Bitct i ve
filmis Ira I hAS Oh@4| BV trHie Udn be

det eri or ‘B?f“? ﬁxﬁéﬁgg el &glv{"g %Xt&)?g brfFo

In order to restrai.n .
di shi ng dftesptecianfyllofs: whemstaais Of 3 mefpliopide ehayﬁn|9§|Wl\R/.ﬂP| G %‘Hnsl Fe ﬁalt?f’ \tvﬁ(g‘PPi ty,
suggest edy | ou‘E}mPEPsi AndiSilsDgtich vﬂﬁ bi SR80Sk ttEting hte@rnamx fie sﬁawingqeff effbrit offthe

cont ai ns an nmoaceti c aci d, glycine, or ani fur| i zed
nmetal di s@cﬂstw grainsigeemses. ah AERILAS theickidppdmerd 5“’3‘?‘& cfd’ %m io?’%ﬁ(ehg
agent. Thy, leedhb %%fbmd&ﬁ&bérbﬁﬁn mnexidigd layxeininegve ﬂdEwAmf a r@i@ﬁk@@rfa{eoo 101

the f t te ;
e St B RS Y BG83 UG AARIRLIRR ihianscene

Wi ring megkeiinf with igstidizeror Whinehib 1sk@eatcdaéxefsfehm&ﬂ&th?gn%%éﬁbﬁé*ﬁé%‘ia&e KEAEr at ed
when the pol i shi édca Di@Xdn Gt § bednfal raphtin@hth SurfaBe dffideei | ayer
di el ect rl%do?%? I,T_eg;(s:lares tltéthgrgls e1§e|r %e rox tfllle enbedd t ﬂigonsénonwﬂ%e

large: a whlagmﬂmddﬁdaftﬁahepphséuwlsrﬁthjdl‘%fgaé%‘%li‘é? THY ‘éhf BPTAe  diel ectric
becones t{l%e Ned 6L &iRaEY er THuS ey plkiding o@Sctydasbgea) , and a phenorrenon t hat
the inter er dielectric near the wiring metal regions is locally eroded
out (herei%@flter referred to as seanms). Thus, the flatness deterjorates.
As a result, aanrBféb@xa&ﬂhetrébftahﬁotwtmeﬁiglfmaangsatgan@ém@mﬁd@ith&e ndbliens are
caused. It Is therefore Gt B5hoRRn@NEloRaRETIRSn G5B | as
possi bl e. P} Gmglﬁ“rfyn r frhn%r&'gneﬁr%&%l Wiri ng %"Dﬁ*o ch as cotg‘Per or
copper al bgye lagr bxatyemetmlst'dte sm‘factaﬂq pedvgéﬂ!elo@d@%éb(?&ff‘b‘}‘ e"éﬁﬁf‘ﬁ‘e s g RTOKF
tantalum af | o Ui b ik Sasiv ARGk Qsteribrdvan Ini GMP pdisitlciaer | ayer
(herei naf ?(lé? )réee 1#%%%?48 a39a§ barrfsére%fayer) fO preventing the diffusion
of the nmet@P09lnto the interlayer dielectric and inproving the adhesiveness.

Accordingly, itpi3dePRGEESiAME disBing &rewnexgtohemetxmmedfobmhsnwmglaglemrﬂybltima in

regi ons other than the W ring. regions. wh Ol fhoacStiGRigas
copper or SeEBpes HPethRd usEe 3 ‘élaﬂé ‘/6!1-3\\6/%%@1?l ﬁlél\éf(l:%dr? %ét e har r i er

llayers ar giybing iae&:muaulhaircdaemntohﬂizectmgpmss@vmgmppeqndamzwmiew&P@PE?P%W
suffici ent pgqmshl ng? % te0hm %fﬁ&gﬁmﬁq&eﬁnﬂpyp aki.agpedoeven with a
o]

combi nat i & ou ing materials for copper or copper
al I oy, andooibe fl atness of t he polished surface becomes poor in many cases.

Thus, a two-ste tﬁ%!m?a@ ﬁlgf arH?Jteﬁgﬁlb&ﬂémpﬁﬁﬁ]as‘tﬁl%@ﬁﬂah&ﬁ&&ldmas%ﬁe@dituig&nﬂd@éﬂ)os ed
of a first poI|S|ngs of polishing awrlng e% a ?ﬁf

pol i shi ng csgrepcupperpBs Csﬁleri’@e ar ﬁafm@mw&g‘% wirp B‘W%° Bingy ? or P ust rate
schemati c ﬁﬁ%ﬂg%@dom\éﬁa%gehérlitblﬁ%ﬁeﬁtﬂhd'ﬁ&hiﬂil% rit© bffmdlicomdiofideilmj wigick krough an

interlayer dielectric formed in regions other than the embedded regions, is also large: a phenomenon that

Q)-

U»D

the wiring together with the interlayer dielectric becomes thin (hereinafter referred to as erosion), and a

phenomenon that the interlayer dielectric near the wiring metal regions is locally eroded out (hereinafter
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ordi nary damascene process. no, 1(a) illustrates a state before polishing,

and the whole illustrated therein has an interlayer dielectric | having a

surface in which grooves are nade, a bather layer 2 fornmed to foll ow

surface concaves and convexes of the interlayer dielectric 1, and a wiring
metal 3 rmade of copper or copper alloy and deposited to be enbedded into

the concaygs ;aul sCatidy eXfan; thd LR] deP®Sorhtbd. UAE £ RESClan ifcrdabeGn fhelo)iring rbsistantcd, | Ng
metal 3 is first polished with a poli Shi?‘i]\% Ialéqtgi((,’jr £ O and seams as small as

Wi 1 i ng- mephethesaroblshs Hgcased | It S HIETOREG PR PRFET 2" BeCones exposed. Next, as
il lustratggdipien FIG 1(c), the resultant is polished with a polishing Iiquid

for barri @({J ayer-polishing until the convex regions of the ifiterl ayer

di el ect rilf"] pecone exposed. [0011] As such a polishing liquid fo

bat her - | ayer - p&i theiéantme, belgwy ths wiringimstahsuplodsicQReTRS CPRPEFLAED: £ E¥er HERPIA

mechani cale.poliaRididuils GhabRNAMER MY PKhEhANGIRR (BgeIs abaticl anding 2
protective filmon a netal surface, an acid 3{;%? ter an%aihqg aé#gl;\aoe]‘r 3 or
| ess wherleien(herhisafienisteand o 4t 3 ko RYTHET BREHS sipp Qf el QS g R ght
Esee, Iokléﬁéﬁﬁi@mﬁ@imp;obﬁg Bﬁﬁﬂfélifbhesﬁ.f ﬁeormu%w,gmmﬁesm tem¢mdwhle ¥pbSfi biyier f
001.5 out the. two-st ol.i shi.ng net . LShi p o
pol i shi ndar Bar¥F é‘ﬁeﬂ“ﬁﬁgﬁﬁgﬁl&? g fﬁ‘?“é&g?‘%th%Xv?gg‘ﬁag%é‘?%ﬁg i }S%}%ﬁ%ﬂe{:t ep of
pol i shi NGB einbddesd ayewevel bt emtiuckors @xicdssieMesler aferhigherie hardnsss Al OPRTECr

pol i shed surface fl AN-£X . t I M6 liekeednwithal S a silicon
i oxi de. 1P A %erf%éfﬁ’oasﬂ’ﬂ?%'%?Q‘ESSP%%" J?iﬁieﬁq&&vﬁft{’:rﬁy'?’g(’% wk (fowdislectric
const ant ) cofribinajonof twa of mpteloyt.of palisking matpriasfORCOPRET 9T GORPRY oy, and s Bagncs gt e
interlaye olig'leg L\.ﬁﬁéer Helomeb ﬁoopi‘ﬁ%ahyéusés.s hﬂdxs, altheEtep P(ﬁislﬁr@iﬁﬁld)d&ﬁﬂ&bmhyest&guedh is
a phenonenon that regions where wiri U\i .nmetal pi gﬂ es, are “ﬁe&%ﬁl gstg“tanged
are exceswhighl gompered shaalrstaslityasiar o 8 e S SR PR RN T

excessi ve},&n—smgmgmayeegi ons, so that the thickness of the interlayer
dielectric near the wring netal becones thin, or seans, wherein the

interl ayewolﬁ]el ectric near the wiring netal is locally eroded out, in.

accor dance wi t [FIGha ilostposhdratnsectiontlivésweiugtmtipgihe frpatign of WiFps/thropgha  t he

tlaniess of, 1 hgm%%%e!négk‘é&sé%ﬂ‘c@ﬁﬁ) TR aRaVE AR o8t dlisial £ HeavBRUBE AR

i ncrease fn I'ng resistance, and ot her problens. LO&%‘_% Jhe

i nvent or sthiaindad anmertayey dickeefric ébavafgﬁéﬂflﬁ%iﬁ“‘fvﬂﬁ‘chmy"éé?i% iy r_elﬁ%af 29788 of
the er os: g{)}loﬁy’w éﬁ?a@%onc?ve%ﬁi RE exbs bitbe iﬂtﬁﬂ@letd (ﬁéledng:f 1, argjuaivdrigometa i3 rmlnadg?fa
wat er - sol ubl e pol ynmer for protecting the.=dace of a nmetal, for
exanpl e, eWPHEF PR Al HEHIPEH toéﬁfg?erqg{a R §°%%vﬁ%%{1\anﬁél}<‘§%s'i t possible to
decrease tdogzjgeneration of the erosion or seanms. However, on the other
hand, the water;sal ubl e. re 1S . j | 1o BshEPRRES polivh {dSor@d W ring
metal, to font 4° @8%6%$m%g¢ré@xmeonmﬁglgaglgggﬁé\eap%es after. ‘he sggghgndogohi shi ng
step, andwidigsnetdpgishingenipthe kaniie layadoiepaess expotee Nexbet ilutiated 9 He o Be
turned to an, oroanieqtafh JUEniSOlLduab: tahRr-BYRSHhAINE uht ieebi@LTcaphed the
therew t h.res&g?%%@%}%db e?f ecté)cl)‘#u thre watrery-:sbol ubl e pol yner, the abrasive
grai ns mayotdsevesdigleetgat Basosuexpprafs scrat ches nmay be generated in the polished
surface ofootljavle substrate to deteriorate the flatness. Wien these defects
are generated, inconvenjences.such as a short el miil,. di tign, a fall
in the yield andschapishipeliqyd fjfgrgti%}aﬁr'tpfll?smlélg’gun%ntgedrlgt? Eﬂgﬁﬁgﬁi‘e product i on
of a hi gh-pefifnenatal saisiigondiciooningevixaizer, whagewtifor forméngfagraieptivofmar of | ne
wiring is necessary and indis L where M thOh &G kath bfige biMRALsi ON i S
to provi déneg‘?i}‘li’l%'es%aﬁ{gaa‘s“?ﬁ%?rygﬁg%%ﬁle}fgﬁ[(f%sn‘gheénd 2 pol i shi 09 Tet hod whi ch
restrain eoas.Wno 3 dy seigntset.forpxiveiin geganptierERe-Firhliphed Batgps 8 0¥ B b ot

pol i shi ng ?’(ﬂSf nterlayer dielectric is nmaintained, thereby making the
fl at ness (B a surface polished therewith or th_esgl,ebg hifg)pr Angri)her obi ect of
the invention i ébpusthetwesterepolishing meshadrige spard polishine Strppfbplishing gbarfprjast may
pol i shi ng BRI hod.o ML GoveRRbliEES stepioRpdIiBnGROREcARYcDiclodiricexsariadlc in ogler he
generation of an organi c residue on a ub%tlr at e, i%?éiééfa'%ﬁ&cén*h?&?&é"ﬁ‘ixﬂ elg

t her eby. mhake the gelishedsariach Baty YR pamglg of the wterlayer die ’

organosilicate glass film which is low-k (low dielectric constant) film, or a fully-aromatic ring type low-k

film. When this interlayer dielectric is over-polished, there is caused erosion, which is a phenomenon
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[001g] The inventors have acquired an idea that in order to decrease the

generation of the erosion or seanms, it is effective to use an additive that
has hi gh adsorbability onto copper, which is a wiring netal, and have found
out that this can be attained by use of a specific polynmer as the additive
[0019] Accordingly, the present invention relates to (1) a polishing sl urrg/

for metal fil . ‘ . . . .
Dol yer lthaai;] re 1% iwéxgrg Q]E&gféglig]ﬁg 1B AS hdhS O d ad eﬁ&ish&l&lbyllshfd a?:irﬁbahaﬂ&&tﬂ

I he present invention al . .
pol i shi népasrithey thepthe Frpyively PPIFRcIdERBr-dP “F“’ot'h’P Ssu°? g‘ﬁf“%"’i i éﬁ%@fé.é ‘ﬁ"}“f Lge
rns*éI ha]g:r ykﬂerhﬂ%ln%tADB&&despﬂh,)bﬁ'ﬁaﬁmk,SvhaéinItl&axstérlawdiebe(ﬁemae@e roaretahio splbl yner
made from g nethacrylic acid, and.a cqpo - SR o} rpeletydri id
and a noff® °“TcHba(‘iT%(l?@?e’le‘at%}feecomstuﬁn?ﬁee(Ir:r%]'tgﬁglgryfﬁ%c%‘{gﬁ% 0021]§§/(J'If'lkt1ﬁeE !
present ipolishaitsindare akpimve datrestadto a8 at Frerepro i thhvinge whighrncs ahdpthergioRlems; | ng

accordingy;0 the item (1) or (2), wherein the species of the abrasive
grains is at |l east one selected fromsiljica, alumna, i

zi rconia, ger mihd iaventors bvsdiveptigatep potime by fprlopreasing tt{"@@‘f%]g&l‘l%éhe% ‘;[égog Iﬁ?
Ia::“(; g P;[j : ggefds%éﬂﬂdﬁgiﬁé? bdtistidh) ligh@om@hih S i iter-sSluble polyrh@ for prsteatingf thd sweface of _
sol vent , ga[vdgrgg{:e)t/al,%greexac}nplets, QgperE z?n thegl i‘o)uné 9ut &1%2 this ];nlé%gcp r%gkeg 1(t) H&El!)l@ kel Be9ant €

generation of the erosion or seams. However, on the other hand, the water-soluble polymer is combined

with copper, which is a wiring metal, to form a copper complex on the substrate after the second polishing
step, and this copper complex is adsorbed on the substrate so as to be turned to an organic residue so that
the substrate is contaminated therewith. Moreover, by effect of the water-soluble polymer, the abrasive
grains may be aggregated so that scratches may be generated in the polished surface of the substrate to
deteriorate the flatness. When these defects are generated, inconveniences such as a short circuit, a
disconnection, a fall in the yield and a fall in the reliability, are generated in the production of a
high-performance semiconductor device, wherein the formation of fine wiring is necessary and
indispensable.

[0017]

An object of the invention is to provide a polishing slurry for metal films and a polishing
method which restrain erosion and seams from being generated while a good rate of polishing an
interlayer dielectric is maintained, thereby making the flatness of a surface polished therewith or thereby
high. Another object of the invention is to provide a polishing shurry for metal films and a polishing
method which can restrain the generation of a scratch or the generation of an organic residue on a
substrate polished therewith or thereby.

Disclosure of the Invention
[0018]

The inventors have acquired an idea that in order to decrease the generation of the erosion or
seams, it is effective to use an additive that has high adsorbability onto copper, which is a wiring metal,
and have found out that this can be attained by use of a specific polymer as the additive.

[0019]

Accordingly, the present invention relates to (1) a polishing slurry for metal films, comprising
abrasive grains, a methacrylic acid based polymer, and water.
[0020]

The present invention also relates to (2) the polishing slurry for metal films according to the
item (1), wherein the methacrylic acid based polymer is at least one selected from a homopolymer made

from a methacrylic acid, and a copolymer made from methacrylic acid and a monomer copolymerizable
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The present invention also relates to (5) the polishing slurry for netal
films according to any one of the items (1) to (4), further conprising an
oxi di zed netal dissolving agent. [0024] The present invention also relates
to (6) the polishing slurry for netal filns accordiany one of the itenms (1)
to (4%3 fur}her c?nprising(an oxi di zer for netal. [0025] The present
invention_also relates  to (7) the polishing slurry for nmetal filns
accprdin@mggwgﬁ a%ﬂgaSF'the items (1) to (g), fur?her conpri sing an
anticorr @Rijle agent for a netal. [0026] The present invention also rel ates

_t o (8) the pol ? Jgré\%ﬁ%;t %Hﬁi@ﬂ/ aléoqglat_@%?j) ttfeipl)ﬁﬁinéﬂﬁﬁf Qf RGaltidmSdayordingtolie t he
items (1) to (7), Ich 1s a polishing slurry for p | ing.a fil.mto be
pol i shed itwRi0ler Ragvherin th seigiet eidke DSV eBPINS ‘éat\xiﬁaf‘ti%@ -egﬁtF‘ﬁg?i“ 2B &g a

W ring d%&%ﬁ&%ﬁ&&m%Q&%@ﬁmﬂﬁﬁﬁnmﬁﬁ@@ﬁ%&ﬁk&wﬁb@Sent invention also relates to
(9) a polishing nethod, characterized by including: a first polishing step
of pollsﬁWHG!an el ectroconductive material layer of a substrate having an
interlayer di elfkejréset invantionglsereliss fod¢)eheqolipingsiuny for vrlekfles tegilvea s aamd
convex regqi . a rhe f CF | he interlayer dielectric

al ong thég%%regggspﬁé%g%ﬁyh%%§&¥%gkéfg%%%%ggﬁ%uctive material |ayer filled
into theI@ﬁﬁbave regions so as to cover the barrier layer, thereby making
the barrier |aygl QMR inveRton SREMEN S [RS) R }liSNRARAY for @RI flms eomthgpodys hi ng
step of exposing the interlayer dielectric Q¥$r.t e convex regions by

pol i shi nepne pichegems (g o (h fsthersompyisg ap pridiped of glf‘”BBﬁg."i%"ﬂ}-ng step by using
ghe[gggg?bmmg slurry for netal filns according to any one of the itens 1 to

The present invention also relates to (6) the polishing slurry for metal films according to any
one of the items (1) to (4), further comprising an oxidizer for metal.
[0025]

The present invention also relates to (7) the polishing slurry for metal films according to any
one of the items (1) to (6), further comprising an anticorrosive agent for a metal.
[0026]

The present invention also relates to (8) the polishing slurry for metal films according to any
one of the items (1) to (7), which is a polishing slurry for polishing a film to be polished which has, on a
surface thereof, a wiring-formed area having a wiring density of 50% or more.

[0027]

The present invention also relates to (9) a polishing method, characterized by including:

a first polishing step of polishing an electroconductive material layer of a substrate having an
interlayer dielectric having a surface comprising concave regions and convex regions, a barrier layer for
covering the interlayer dielectric along the surface thereof, and the electroconductive material layer filled
into the concave regions so as to cover the barrier layer, thereby making the barrier layer over the convex
regions exposed; and

a second polishing step of exposing the interlayer dielectric over the convex regions by
polishing the barrier layer exposed in the first polishing step by using the polishing slurry for metal films
according to any one of the items 1 to 8.

[0028]

The present invention also relates to (10) the polishing method according to the item (9),

wherein the interlayer dielectric is a silicon-based coating film, or an organic polymer film.
[0029]
The present invention also relates to (11) the polishing method according to the item (9) or (10),

wherein the electroconductive material is made mainly of copper.
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The present invention also relates to (10) the polishing nethod according
to the9), wherein the interiayer dielectric is a silicon-based coating
film or an organic polyner film [0029] The present invention also rel ates
to (Il1) the polishing nmethod according to the item (9).10), wherein the

el ectroconductive material is made mainly of copper. [0030] The present
invention also relates to (12) the polishing nmethod according to any one of
the itent” @@) to (11), wherein the barrier |layer conprises at |east one

sel ect ed from Tientrabdinyvenibt albd tblads to Or2 tha nelishing inethedi ageerding to an WAPEBFpounds,

t ungst enate?y@g%gﬁgr@grgﬁgm%m DT 12 WIRED TSR ATRO UG [ 0031]

Accor di ng i nvention, the incorporation of, a rltH%acr lic
aci d bas e@nmhqsniﬁmmN@Bluintcmpw@isb‘l“@gsfeb et GEPYrAb F‘iﬂheﬂ‘l“?fgar‘r“él “%/

metal filpR,ARd. @ polishing method which restrain erosion and seans from
bei ng generated while a good rate of polishing an interlayer dielectric is
mai nt ai né®31k her eby maeking the flatness of a surface polished therewith or
t her eby h| gh. [A0&sdig tAﬂﬁ@feﬁHnﬂgvetnﬁort,{fheupﬁer of mmethdciydin acid ppeedspelyaet i on of
an optim gsg% %)Fns‘éablet(gprolyﬁea alesﬁ; Jrﬁ&al%{@gg lfsﬁn@ﬁétg‘)d mﬁ&qeﬁ%yrrer

makes |t ovitsd or met al Il ms . and a
pol i shi ngraset hmﬂsemmalm eag gct@@teﬂa‘lhrieam? geéﬁrfélpaltsh‘éha‘b‘f‘t“éay%'d’r‘eéﬁtcgﬁ Br the

gener ati op,. of; e]%“th&&? Eh%«?l%ﬂé&@o%uﬁae%&!bl%hédaﬁe@emlof sbes) igher ewi t h or

t her eby as wel he above- mentioned advant ageous effect is produced.

[ 0033] Ad8®2Hi ng to the present invention, the incorporation of abrasive
grains, an oxi d!lcé&&mé RlthePRdsét mv@ﬁox@;ﬂieh@l@d’tib@&ﬂa‘ﬁ@pt&@ﬂ!pﬁlyﬁ@Iouta?f setied of ttend  so
on nmakes i possi ble to e ood .rat e of | and a
bat her %Wac’é’%‘cﬁﬁé‘l‘?as“‘g§°lgﬂ ‘%%85&9%%? foc?ﬁ(’vdi °4 Q/Iésﬁg us ‘glgg? gﬁg?e

pr oduced. pofishirg niedod hich can restrain the generation of a scratch or the generat1on of an organic residue on

a substrate polished therewith or thereby as well as the above-mentioned advantageous effect is produced.
[0033]

According to the present invention, the incorporation of abrasive grains, an oxidizer for metal,
an anticorrosive agent for a metal, and so on makes it possible to give a good rate of polishing a wiring
metal and a barrier metal as well as the above-mentioned advantageous effects are produced. As a result
thereof, a polishing slurry for metal films that is suitable for the above-mentioned second polishing step
can be obtained.

Brief Description of the Drawings
[0034]

[Fig. 1] Figs.1 are schematic sectional views related to the formation of wiring through a
damascene process.

[Fig. 2] Figs.2 are schematic sectional views illustrating a stripe-form pattern portion of a
copper-wiring attached pattern substrate where wiring metal regions and interlayer dielectric regions are
alternately arranged, and an erosion, respectively.

[Fig. 3] Figs.3 are schematic sectional views illustrating a portion of a copper-wiring attached
pattern substrate where wiring metal regions and interlayer dielectric regions are alternately arranged, and
a seam, respectively.

Best Mode for Carrying Out the Invention
[0035]

The polishing slurry of the present invention for metal films is characterized by containing a
methacrylic acid based polymer. The methacrylic acid based polymer is higher in adsorptivity onto
copper than other water-soluble polymers, and is particularly high in adsorptivity onto copper in a region

where the wiring density is high, so as to give a very good protecting performance. 1t is therefore
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thereof; a polishing slurry for netal filns that is suitable thr the

above- nenti oned second polishing step can be obtained. Brief Description of
the Drawi ngs [0034] [Fig. I] Figs./ are schematic sectional views related
to the foimation of wiring through a danascene process. [Fig. 2] Figs.2 are
schematic sectional views illustrating a stripe-.formpattern portion of a

copper - W I’I N9 adat Chea_ges 3})55%5&0 ﬁé&gﬁ{e%tg@nemgﬁ& eWsﬂf)ﬁ RGedrRtvakn 4 861 MBS and
interlay& elec ric regions are alternately arta er osi on,

respect i welispied i Filighed 3] Theimgthacyligregid besprbnplmior s Bslerab B \easv?"é\ﬁge‘it%f[?é“tar ating a
portion gf, o?}%pﬂﬁd'e\ﬂoﬁﬂ agh At RCAR P @ bépRIyheSitdds fibahethahrdicacidiand ng  net al
regi ons anla Interl ayer diel ect r| ¢ e ns are alternately arranged, and a
seam reslﬁéem?r\?%ﬂ%yme%g?“%ﬂ’é“?‘e ?’?'@1 ng Qut the Invention [0035] The

pol i shi nqo@tsprry of the present invention, for netal filns is characterized

by containing : ﬁ‘t(j Elg r‘X;Iic ac(:llgl gasgclt pl%@i]%gls Q%p\é%rer ma;ﬁg ?roﬁ%e’th@é}g fEddcldandgi d

based pol yner sor ity onto cop han ot
wat er - sol mdnbmerpolbqrymn&blewm thesnepmrvlnqmiddm Satlfh?f(}}? anwuraa@a?tbww P“;’d o

copper i Notdl af %grlt gf'th%&{oﬁlexts %ré’fbrﬁﬂlﬁ@"/ﬂ@ﬂﬁiré b thole amdgltﬂs th&0108% bly (ihogd, merea very

good protecting performance. I's therefore presu es it

possi bl e praferehde PEmrencrnly ‘Efé%@ﬁ‘é"(s‘i B 197y leq ‘b’r“°r§8§ gb&?@é’ oén}ofelaﬁ'n to be
pol i shed b8 ﬂﬁﬁ)h(bo%‘!sdmlJ h@aﬁﬁﬁlmqﬁdwkmﬁmmdwbame&smnylm by sojer e%maﬂbe y at

| east one sel ected f no and a
copol yrrerra‘i‘PeEtféhePF‘B‘l‘Ht t})‘f i %Ft% 481%? more orn::’rtw%’ht}?tﬁ);rlr}s\qrt érfz;salt e with the
met hacryl deﬁnsﬁ@éﬁictn{e@@%ﬁ}med so that the flatness of a surface to be pohshed is easﬂy made high.

[0037]

The weight-average molecular weight of the methacrylic acid based polymer is preferably 3000
or more, more preferably 5000 or more. When the weight-average molecular weight of the methacrylic
acid based polymer is set to 3000 or more, the generation of erosion and seams is effectively restrained so
that the flatness of a surface to be polished is easily made high. The upper limit of the weight-average
molecular weight is not particularly limited, and is preferably 5000000 or less from the viewpoint of the
solubility thereof. From the viewpoint of the easiness of the synthesis, the easiness of the control of the
molecular weight, and others, the weight-average molecular weight is preferably 1000000 or less. The
molecular weight is more preferably 100000 or less since the solubility in water is very good so that the
flexibility of the addition amount thereof is raised.

[0038]

The weight-average molecular weight of the methacrylic acid based polymer may be measured
by gel permeation chromatography, using a calibration curve of standard polystyrene. Specifically, for
example, measuring conditions described below can be given.

[0039]

Instrument to be used: an HPLC pump (L-7100, manufactured by Hitachi, Ltd.) provided with a
differential refractometer (model number: L-3300, manufactured by Hitachi, Ltd.)

Column: Shodex Asahipak GF-710HQ (product name) manufactured by Showa Denko K.K.

Mobile phase: a mixed liquid of a 50mM of disodium hydrogen phosphate aqueous solution
/acetonitrile (= 90/10 (V/V))

Flow rate: 0.6 mL/min

Column temperature: 25°C

Examples of the monomer copolymerizable with methacrylic acid include:

carboxylic acids such as acrylic acid, crotonic acid, vinylacetic acid, tiglic acid,

2-trifluoromethylacrylic acid, itaconic acid, fumaric acid, maleic acid, citraconic acid, mesaconic acid,
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When the nethacrylic acid based polymer is a copolynmer nmade from

net haeryl |l e acid and a nononer copol ynerizable with the nethacrylic acid,

the ratio of the anmount of nethacrylio acid to the total amount ol die

monomers is preferably 40% or nore by nole wad | ess than 100% by nole, nore

preferably 50% or nore by nole and | ess than 100% by nol e, even nore

preferably §0%.0r .jrore and | eas than 100% by nole, in particular preferably

70% or nBrESSAYCFUEs than 100% by nole. Wen the ratio of the anount of

met hacryl i ¢ acsuforisacbuches 2a%slonidndmethigropagesalionitasidgener at i on of erosi on

and seans is e I; ' 1fté, 3topRseyRl, Minduiflace to be
L“F’ﬁ‘?"%‘%ﬁ?ﬁfﬁﬁ%‘&% glgthl%T fafd iyl Bi8y1dtd, BioBRSEry ke, Bty ur

polished is eas e wei ghtaverage nol ecul i ght of
t he met hacthylbpe! eclate, padelangtrylser et mﬁ%ﬂéﬁﬁ%B1°9Y‘§8§'8°%1?t°’r?8?ygf“%\fy§atg
pref er ablyy H000hRY nitRE&yla¥NaR t he wei ght -average nol ecul ar wei ght of the

met hacrylic acid based po)]yper is set .to 300 r (| of
erosion and se3fgoqEn @ftgéb;‘%/lf W‘gfﬂxfafség‘{ NG Soltt)sq% & 5%"6“91%5?"%3?5 ?oovklf(?%
surface t sherypopplRbad silisorabitrhy forachecdighvr infdgeted pipaits, fof i likepit istupdesired

wei ght - aver age . nol ecul ar . wei, ght i ' Want mofdisks isS
prefer ablﬂvt%gfﬂ? ot elsn\é%%ff1 g'ghm %g@l\ﬁjlﬁlg%{é%ﬂ.ﬁ%}é‘b@? %&égﬂylg%@?l ity thereof,
From t he prifestyoinntid of annhreivgesit thersef. oThis mattes {sinapplisptle whegdhesulsirafe 52 &S ¢ he
controi Qfyd: gorr@blﬁ(g.ul ar weight, and others, the weight-average nol ecul ar
wei ght is preferably 1000000 or |ess. The nol ecul ar weight is nore

pr ef er abl[§049D0000 or | ess since the solubilily in water is very good so
that the flexi hiskistibe@hboke @adid detroasamd gaeratibrasfention sdrseansaitlis nfo@038) The

wei ght aver age nol ecul ar _wei ght of. t he t hacryl i ¥ . r may be
nmeasur ed Wqﬁ%patﬁ@r%t f’%ﬁer%ﬁ'f‘%erfgf‘l? F“é{gﬁ’f ?ﬁtﬁ%%%ﬁg%ﬁ?g? F‘ﬁ‘?g? ?j n%lg)ué?ge of

st andar d 1pgdry SHoweesenhefSpeiidn icpdid tp o nfatier ek dafysisesucinas deLEehamgion o rtiorE2BiAs

e etk SV Aleritn Ob Rhned, RO NS TP oGSy RlhebleRal pUTD

(11, 7100, HaRdfactur e “Htac provided with a_ differenti al

r ef r anoni ietee@on(cnmbbeiecrmméFS:Prd_fefffgm}se:r%&ﬁﬁfn&@?wlﬁé”l%?asﬁ ROLYTIE: 2 SPRYTET Col umm:
Sl aodex Agab 'ﬁgﬁ!ﬁleﬁﬁér%ﬂcodlﬂgﬂ PhOHCE copapBarizaRniaGt Metsbriy adhir uve, Denko

K. K. Mobi | e phase: a mxed liquid of a 50Inivi of disochum hydrogen
phosphat d%%dlieous sol ution lacetonitrile (se- 90/10 (NW) Flow rate- 0 6

m /mn Col um treBpefidictolyAbGatix afpihe scthcrylvacidiroreprefomplylagmits dckadrl e wi t h
met hacrytic .acid inc]ude. car i [ VR, S aada¥d ih deaci d,

cr ot oni ¢ XBTHACIYRR ST gkt ofep gdvapt eﬁ{?&ﬂédgﬁ%%%%%ﬁfuar or net hyl acrylic
aci d, it a@6niscndsintre freferobly haylmerid andval agiyvbc 2xid agter giice p ArlgKe betrende nesaconi ¢

aci d, angivgaitarég anii a%ea'gdsgm the generation of erosion and seams can be adjusted.
[0042]

The blend amount of the methacrylic acid based polymer is preferably from 0.001 to 15 g, more
preferably from 0.01 to 5 g for 100 g of the total amount of all components of the polishing slurry for
metal films. When the blend amount of the methacrylic acid based polymer is set to 0.001 g or more,
the generation of erosion and seams is effectively restrained so that the flatness of the surface to be
polished is easily made high. When the amount is set to 15 g or less, the generation of erosion and
seams is restrained while the stability of the abrasive grains contained in the polishing slurry for metal
films is maintained so that the dispersibility of the abrasive grains is made good.

[0043]

As described above, in order to restrain the generation of erosion and seams effectively, it is
preferred for the polishing slurry of the present invention for metal films to satisfy at least one of the
following items (1) and (2):

[0044]
(1) The ratio of the amount of methacrylic acid to the total amount of the monomers

constituting the methacrylic acid based polymer is made high.
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sul fonic acids such as 2-acryl arni de-2-net hyl propanesul fonic acid; acrylic
acid type esters such as nethyl acrylate, ethyl acrylate, propyl aerylate,
butyl acrylate., 2-ethylhexyl acrylate, nethyl inethacryl ate, ethyl
naet hacryl ate, propyl ariethacrylate, butyl methacrylate, and
2-ethylliex-ylnmethacryla.te; and 51111MDIfitlin salts, alkali netal salts
and al kyl arnine salts thereof. Wien the substrate to which, the sliny is
appl i ed [%94Y silicon substrate for sem conductor int egrated circuits, or
the like, it i@ sageskidedacttintcid tiee astals éyaresed 35 $heRAAPBFCHBA%GH Wi t h any
alkali metal ; t 2ppol yrneri zabl e nononmer is preferably an acid
or ammnlcci?ﬁ!yglgﬂaﬁ%ﬁ’iet?ég‘%]?c%ﬁiag&rmtter i's inapplicable when the substrate is
a glass §WhStrate or the like. [0040] As described above, in order to
decrease the gRAGkalHc@M LfisHEhORnBN)andi(2pdarthe gerteration ofprogiorfrdeeisve t hat the
content by percentage of nethacryiic acid i yly Idadased
pol yrer restrgingd ydile dagiﬁfﬁé\‘}’éra? Scfﬁﬁ’gﬁyaﬁ{i en ﬁngﬁéslnlélg %gibg?%c%?%a'm% tgtgfaqt’(ﬁaf
def ect s, psial iasefblsty gespelyati mmle Gbm antharryjixnrid apdeasydipieeich pr 4 RROLYBHEEE i on of
scratches, on_the.surface I it h 0} ik Safigul s pebfdrablyod cdpbigmpr esent
i nventio °E’é‘?fﬂﬁ%ryltﬁceaé"rd€%s%°9?8 fl‘l[&?'gé_jeﬁ{r,&esf eﬁegﬁlytgxo usc?i as tpEHé )?%adgr 9Ili c acid
based polmatetom metbopdic yridadmeniic foidopnararobarct PriedToRPAISH| °aaf% Eherye
COPOl YNt Ml inf: TR ARG 6 gtialon {004 alheummo Dt o the

zable wth t

al . . . . .
copol yrneri 1 the nethacrylic acid is nor r ef : g acid,
or acryl jamourd pimetiaselipaciddp deitgial pmpief ofJpe THORES SH Stég%gt%ﬁ’géeﬁ%%h@n%%dﬁ%er i's

ef f ecti ve,ofAkr it RerAss7eRSLmb® by heledef leatisn 1e0v6by molemres peietldy 865 graery| i c

acid and an acrylic acid.es si nce a &8s afvantyage and a
decr ease blyr‘fml"n%eb@ﬂ‘?rpéelﬁ?r?}’ﬁ'%%%F@éeﬁgﬁ%é%d@gﬁé&ggﬁﬁg%({;%j ust ed, )?0042] The

bl end anGuiof e ambent ofbdhiaanyliyiciddo the totel Paeagofishs angers isPrafirabbePZhPesf Phm

0.001 to 1 nore oreherably, frem0.01 to 5 g for 100 g of the total
anount ofmoj?’%oéeé’ﬁ%%rﬁﬂg%ﬁﬁ%ﬁ tﬁye polishing sleety for nmetal filnms, Wen the

bl end angoe’] of the nethacrylic acid based polyner is set to 0.001 g or
nore, the generglbaRnief s8R iR PreddidinSdassior Getaffechanteldyvided st ioigddso t hat

the flatness of the surface t?eafqﬁgel g%%‘ze?gggmsi %d%?%&di%n’ﬁgﬂ@ccﬂg%g\%%gsﬁ@e

anount i scomgesed of apbury cojaipipgal on of erosion and seans | s

rest r ai negenidiylieadidasditpalyinki. t Yhiofmatnhemaks wpdssible graxpids problspatPREdh froHRe

g ?I ![ ﬁgl gg?lelﬁua%%!%% %{;iﬂsgg}tugéld H};ﬂ Lygré'g gmmlc OHed xﬁ@l@c@ﬁc ﬁlclﬂﬁi.asefdlﬂelyﬂbrﬁpﬁi’d&, bility
When the polishing slurry is divided into the two liquids, the methacrylic acid based polymer may be
contained in the slurry. In this case, the content by percentage of the methacrylic acid based polymer in
the slurry is set into a range that does not permit the dispersibility of the abrasive grains to be damaged.
[0048]

In order that the polishing slurry of the present invention for metal films may be used in the
second polishing step, it is preferred that the slurry contains abrasive grains, an organic solvent, an
oxidized metal dissolving agent, and water. These components will be described in detail hereinafter.
[0049]

(Abrasive grains)

The polishing slurry of the invention for metal films preferably contains abrasive grains in order
to gain a good rate of polishing a barrier layer and an interlayer dielectric. The species of the abrasive
grains that may be used is at least one selected from silica, alumina, zirconia, ceria, titania, germania, or
modified products thereof. The modified products are each a product wherein the surfaces of the
abrasive grain particles of silica, alumina, zirconia, ceria, titania, germania or the like are modified with
an alkyl group.

[0050]
The method for modifying the abrasive grain particle surfaces with an alkyl group is not
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[ 00431 As described above, in order to restrain the generation of erosion
and seans effectively, it is preferred for the polishing slurry of the
present: invention for netal films to satisfy at | east one of the foll ow ng
items (1) and (2): [0044] (1) The ratio of the ampunt of nethacrylic acid
to the total amount of the m)norrers constituting the nethacrylic acid based

polymer is made high. [00451 acid or VAR K o= To B e esters

i s/ are udaHcHRlyHiRdEedAHIIR ?’ o %tA %’5% qroxﬁ'jegfmuzp agﬁg&ﬁt antﬁ% E{aleg%%dcﬁﬁ lic

aci d. [ 0Q4@lie birfabes tpeRf @ittt adikboy slateihstiyg ththékyl gons  (Thy alkgyy sifapg hayingée ¢ he

generatiop of erosion xamples therfl - 5 alnesCr at ches
I(r)ﬁr%uprjseréot %anlcuﬂrg%ﬁ[ﬁ?eg,sdanhg 1 th lg A a8 meEnR e Brinbdiicty AlEines

and an o™ ue ¢ ecreas n other words the polymer is

pref er abId;meahymnpﬂhcwselanemdlethﬂmemmﬁﬁoﬁéd@?{‘P‘E“’%{’&hﬂmﬁtﬁﬂ‘yﬁ@?‘?I ic acid, or a
COpol Y el i iRifindf AUITR! BBEYMbIGmeACHiI A0 ity GicAhlahy [dﬁneﬂszﬂtﬂe‘tls:xys'ﬂbx&

pol ynmer |s I'n particular_prefera ' c acid
and acr ylaﬂ@:tﬂa@ﬂ‘dlm°meﬁ§x¥f‘8‘ﬁ’61 y%?“cﬁﬁ‘éig’ g‘?%ﬁ’t l‘sﬁlg{erqggfc}ﬂgr liyg@ll 1 dd S !? actylic
aci d est ebrafitOmih Bﬁtldlésemmsmtom‘actwlﬁmraﬂasﬁllmn mmepogmsm@trogm er osi on

and seans. The ratjo of the acid to the total anmpunt of
t he mnoﬁﬁ‘?@‘%ﬁsh‘ﬁ}'ﬁe‘?’@qhee eﬁtg?{?a?gcrel rr?géggpé% (lgf&based pol ynmer is preferably

' 70% or mooe] by nole and | ess than 100% by nole, nore preferably 80% or

nore by nole, RO &%i@ 1R¥icd Rk € uoldal aﬁhfrﬁiﬁdfhafvlﬂgan
restrain the dg%{’g%ttﬁsm% {§£1§ %BLSY% ratl% o ailhelcarm (;Lt of Sgaer
y rml e,

acid to tdvaagecnaaiclealmﬁqmoféw toer lepsridvRbraee goad ipdispat ‘1’5’9‘*5‘/“’&p01
mor e pref ahadl vk eﬁératloﬁ SSmHRY of BoHa®hes [g&%?ea bSFUMPpmH ik pgereek arercyliadal t he

present inventl on, into I'i qui ds conposed
of a shi Wll%éﬁﬁ@ilﬂii%@l“’ét“a P@’%tanf“f?éag%%/rg% Q}%mé{ fﬂ)é) éfg%ur)\ addi tion Iiquid

cont ai ni nllg()@q | east the niethacrylie acid based pol yrrer Thi s manner makes

It possible to gv bddbdy Yarflble ERGetalYr @RiIaMasi@ ai ns,

caused when a I&?@%‘T%{ﬁ%‘gﬂ%&rrmw% H?'I&l‘acr%?égba%élg) aesel eo yrrera |s1 added.

Wien the paihi siirege shinnyre insorpiratpdiian aipatiging Herry-wd he P”d‘i,ﬁleodéam ‘ﬁés Mettacryl i c

acid based pol KR e TRY, b ﬁleﬁg}ga ﬂ-g&hcln akipiShikdiythe dbtasivB gﬁmﬁ as@jspdriee in

cont ent b@ percentage 0 ic aci d base jurry
i s set i nweteraandapiggan dpktal @@@St‘%é?aﬂffé}grﬁptepf‘l‘l eﬁ‘?es‘ﬁ C{?a?ﬂ ‘¥° ¥y (ﬁe mg-ﬁa%y’sf rasi ve
grai ns to.hg, Qaﬁﬁa&%omﬁﬁﬂ&hsmmmmredﬁyarommmcmmsm} shsedyo wfkehe

resent |nvent|onfor netal fil beued |
P measurement under the following conditions: Xleasurmg emperature: Q&C solvent refractive index:

1.333 (water); particle refractive index: unknown (setting); solvent viscosity: 1.005 cp (water); run time:
200 seconds; laser incident angle: 90°; and intensity (scattering intensity corresponding to the turbidity):
the intensity should be in the range of SE+04 to 4E+05. When the intensity is higher than 4E+05, the
sample is diluted with water and then the diluted sample is permitted to be measured. Colloidal particles
are usually obtained in the state that the particles are dispersed in water; thus, the particle diameter may
be measured after the sample is appropriately diluted to set the scattering intensity into the
above-mentioned scattering intensity range. For a tentative reference, it is advisable that the sample
should be prepared to contain the particles in an amount of 0.5 10 2.0% by mass.

[0053]

The abrasive grains are preferably grains wherein primary particles are aggregated in such a
manner that the average number of the particles aggregated to each other is merely less than 2, more
preferably grains wherein primary particles are aggregated in such a manner that the average number of
the particles aggregated to each other is merely less than 1.2. The upper limit of the degree of the
aggregation is varied in accordance with the primary particle diameter of the used abrasive grains. It
would be sufficient for the invention that the secondary particle diameter falls in the above-mentioned
range. The aggregation degree can be obtained by gaining the secondary particle diameter and the
primary particle diameter and then calculating the ratio therebetween (the secondary particle diameter/the
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second polishing step, it is preferred that the slurry contains abrasive
grains, an organic solvent, an oxidized netal dissolving agent, and water.
These conponents will be described in detail hereinafter. [0049] (Abrasive
grains) The polishing slurry of the invention for netal filns preferably
contains abrasive grains in order to gain a good rate of polishing a
barrier layer and an interlayer dielectric. The species of the abrasive
grains thamMMayﬂﬁmmmmﬁeh is at |l east one selected fromsilica, alum na,
zirconiaype@ria, 1l.itania, germania, or nodified products thereof. The

nodi fied products are each .a rodu 68iSn Qfctlbh Biicdhesi ve
grain particl eShegrmgppadge d’ﬁingtfhmag ?‘%Lg%ﬁkghgﬁ?ﬁg%&lﬁt ani a, genrlranl @)Eor

the |ike (@f &aiipleljH- Vle)dFAzmadnfaamreébkblitacg!r bidp. ﬁ%%@?leﬁﬁﬁlﬁ?%‘ﬂr%%’eﬁﬁ f ybg
t he abrasiv I e dufa &0 ity fgé}ﬁ)d]@ usctdmt ill fr

parti cul ?ﬁa‘? ﬁgpham%re‘%%f&d@l %‘a&lﬂ%&é}& %\g}%g aé causrolﬁ d\C/ : :e O%H
present chlm:nahelcabrtamwr@earlﬁ%aﬁlrl‘éF‘ém@‘ﬂf ?‘ar&?ef?"tcﬁl" et wi TR AR Eal K ey
silane haypg v%ln& 1?&1&Yc|alc\9£t&ﬂp1ntw&se%ﬁ>ﬂié pslltxblaaembta\dxsn@uudnes uidkyhe gveoup i s

not particul ar limted, and exanpl e thereo c ¢
mononel hympbqrﬁwwd)ﬂfglpqr%q x@.mbtalpmnﬁ.% tg? guer éxﬁ%\gxue é eaor%esmble In the case o

Ejr ' { Eelt gmsiﬂp BYoRel shilea <5ry:smdtuar amnmmmmabramyd grammthevmy@t‘pp@lplpqeto be measured
retnyld oxysi | ane ri ne, .
nononet hwla[ysbie ?r 31{9%? Ia;a)ﬁoéuma&%F o estuhrl;e-/) Flg ?E‘[ ﬂ% il(ﬁ%&{,t&an enot gerl]rg)us in genera

tri met hylpessnoet hoxysi | ane. The nethod for the reaction is not particularly
limted. For e Q&’ttﬁmy, e @ﬁfs!?ec&ﬁl@(cgafnkbrme@&c@rg&) Grddg@(dn fuoh b @dnter ity t he
IS

al i coxysiiane i rr ture. system may
he heat edrth@Jlglmwcwsatl@dtt%Y P@d?fttt}edﬂe"“[d@e’%‘ilfs 5&?“”8 BfRaey tP%{es"?\‘/Se‘X%}L’a. n

speci es, %éﬁte r§vg&h (8¢ 1BngLnleRh dﬁhe &ﬂchxh@abeﬂmettaﬁglb iso¢pkaéntea|by friandithh sheftng  an

average particle diameter urn_or di sper sion
st abi I i t ydipmeter fhsrepbip f@ﬁf%ﬁ%’f LR TANCTATo Iavera 2 Bi v%%%hea{{emgnee%gg ?(a)l'rc]lmrlrtu nmber of

scr at chesqgeper aule@pbgrloﬁlmxhd@ aboattbe Wmaelc}ss shigerilpeplegied CIoF pYsTagalaly Afitea and
col I oi dal al um na having, an av. 2ot bih&y PirfiiBdifket@ (R, I BAhaRsont | ess.

[ 0052] Th’i?s%tﬁ‘?mvg a ‘“af"‘régniet %Srtgere Per re tgobheﬁ}el n means the secondary
particle thiveuiet. eThiobpardtien edyiba siadeauipratinGropef Lr@PYHE™ W ns are i ncor por at ed
into a potd sfiing slurry. The particle diamet er (secondary particle

di anet er) be neasured pr oduci .ng er.el i ns
are di sper sed i Fimpkianequst Y’élrﬁféﬂ %evﬁﬂolb‘if?rec%"?r GPFHPSY %?1 g?é’tﬁ?(gl??héémg%e
particle sp &ﬁoﬂbét:ﬁdrbpﬁfeﬁmyrmhm1essSpEB¢sé ingyabd uged a‘l@p oexdmﬂr@ of g myppre pf two
COULI ERNASO manuf act ur I RistribStidd SETatkR fis &
measur eme it RIRTEEC E‘tﬁeo’f“%%%%?{ & u“ﬂﬁh ggﬂﬁyﬁé&gesturfsgg 1 {er? at ﬂggs >0’ C

sol vent r Gfel’palikhingelum}‘]ﬂeohargid ﬁ&%«@@lﬂTeFQRN‘tﬁ@rmmfa@“‘iee ¥ GRVHURR Flagiop: o known
(setting); LV, ¥l Li200 cdalbe GUBh&T flom 4 dhekt bf thepartRRQliaeesnds;

| aser inci eﬁ?n 2'llue Oﬁgg%wrdg ntensity (scatormerl ng intensity
correspondnsurgu!icm the turbidity): the intensity should be in the range of
5E+04 to 1@459]5 When the intensity is higher than 4E+05, the sanple is
diluted with water and then the djluted. sa RELIBASUr ed.
Col | oi dal parti &hedengrmot o %’36‘5? gres prP tlro 6) hg %grepar?’?lgl es
are di spergge oy, &sﬁiaﬂfculaﬂﬂmaabbt fieén pas to ZﬁlgefodeIOQng tev tom‘aa}mqyet qﬁéléﬁre FREPeaT er
the sanple_ is L |G SE @l bbb difMieRsioloy1 ight 0

t he above OFH’eﬁ{iPE fie “‘?cﬁ’i‘?%‘?ll lol |ﬁ&en§l|et%§&% angg For al‘f%rr]t ative reference,
it is advnﬁcﬁblﬁe pblisamgtdmes sadypoed. smhdneb@owéﬁeﬁeépg?ﬂ%ﬁ‘t@aﬁerﬂﬁt‘ﬁwé

in an anount gmeas Qi hind% by mass. [0053] The abrasive grains are

pr ef er abl yscéﬁp V\P{er eln primary particles are aggregated in such a manner
that the do&8age nunber of the particles aggregated to each other is nerely
| ess than 2, ”D[Séﬁgﬁlgéo‘ﬁfeﬁt?' y grains wherein pr| mary particles are

aggregated in s a manner that, the aver i
aggregat ed to eddnpdishiag Syy gfgie@repent By %“t’f"h %ﬁ%re&abfgrcgql mt %

degree of {fenaged tﬁ&%ﬂa@iﬁtylo&w péliskidg h&;afomerdla“ﬂmetowsnwmtheanpp impagvpd pralrat icle

0 t AL er i c.
i ;Sgﬁt ?gnogﬁgpcﬁlsglagragege%%; Wegé{%h? élmal Itlttg %arﬁflf; IHI a%n'm?mt 1&;@:& dik18r

above- nent TiRngdnic algat usddie tagesed atvensian delgrmewelatr}b’ lfreited7od ispEETY i YRTtng
the secondary particle dianeter and the primary particle dianmeter and then
calculating the ratio therebetween (the sécondary particle dianeter/the

articles



primary particle dianeter). [0054] The primary particle dianmeter may he
measured with a known transm ssion el ectron m croscope (for exanple,

H 71. OOPA manufactured by Htachi, Ltd.). For exanple, the electron

m croscope is used to take a photograph of an inage of particles, and about
a give nunber of particles selected at will fromthe particles, two-axis

average primary particle dianmeters thereof ar al cul ated out. The average
val ue of thetremks mixgdpat yater pigayangy) %ﬁ?‘%fﬁe@&mf’ﬁmg ée%' case that the {ﬁarti cle

di anet er di St rdabdkdt@uilss whdene chrhenagi renylenuirrtonate Himsthyl o die¥d a nunber
permtting the ayertg}ge vlac!irgae.o beconme stable. In the case of using

col | oi dafirerrtpeat BroE SPYSPEA1 a1 umi na as the abrasive grains, the nunber of
particles to blectoressushesbuagladiae, ahdprogiflatitiee, approxi mately 20 since the

particle di amaél?croﬁ &E&@%@@M&JMMg@m,alemy[eﬁm@ﬂol, Speoyitieeicbly, i nduced
is a rectangl e {cifcunscribed rectangle) arranged in such a manner that the
rect angl éiethslend giysghendriiineryleoes4i®li one of the selected particles and the

I ong di aneter bl &ativess foBaRplaNg@shonoMien siches diptege diyehmoramety ¢tes

circumscribed rectangl e i epresent ed knedi@pEet er ther eof
i s repredERYERS 3539013,‘0%?%’&1‘5’? &%gra‘iﬁ%y%ﬁ?/gl?%’g}éo%ﬁ i lr%ﬂgg??{a gl Ig%(fla amet tﬁr i's
cal cul at gghneHuthydsthdrlit@ylade gffbil monypethat dton tipsopyisereslyiobmencrrEY Fhep Y E1% s

arbitrari I[}%/c%(sgqeogge(el(f\l;[g?gherTpoeg%%e%’lﬁgﬁn%@ém _eiﬂ{:r, $idi1dne gMbd1 Bldhoettdl el 1S referred

to as the avera mry particle dianeter R}‘“’)B i.n ﬁhe Rhesent

i nvent i ontiprdpylese giyrel agnoethyl cther. b@hﬂﬁﬁélyaﬂmﬁ%ﬁhy&e*%r“dﬂéw BRBTE BPSP8gr am

[ 0056] Si Aind arRly1eR\lyablinobpyl fileraliceiyiegeglpat ti cl e

di anet er e%é%@ﬂ%&%%%ﬂ°&%?@¥ er a%logyl \()guﬁ I.t (rjllﬁlpg %MZ&HRB TRi&herably 5 nu
or |ess. minerrepyhetyerisipropylspe slyGhEOSPopy] e’t}‘f‘femf& ?ﬁ‘ec%fy a'm x%q JB' e oe?’ two or more
thereof . iftopyae BBENREndRbyINERS bibylag ghybe npactuiyt btherdirenyisneglycd] meroPHytIhsh,

the abrasive grains in th ol,i shin ol bR cb1RenE¥dL TER. MSD
manuf act lﬁ‘%@'lmg]&ﬂ?)@?’ﬁﬁmﬁeeé@f’?j %S’ﬁ‘?"%‘%‘%é?}’. ?lr%oﬁgﬁu?yﬁgtﬁ&{%gﬂ}\’}al tugglcof the ‘st andar d

devi at i OnetieaAndxepopilak pigchl froosbul dvar t of the particle dianeter
dhuribution. [0057] The blend anpunt of the abrasive grains is preferably

from0,01 to 50 g, nore preferably fromO,02 to :3 i n.papticul ar
preferably frorelolietters, 2oh & efhglencigroliigsthyl gher '?)‘Plgi?eng%ﬁorllfi B‘S{_hyfaﬁﬁ? 't he
conponent g.Qfiede 36 cH ALt ks Spusph dnd @fcorihethyl EihtrmeiethyMbrergledigititiohethamunt
of the abrasive dgrains is set to 0.Q1 g. [e &, Poldi shngatate i s made
good. WhehiproRgensglygeldinediylgper ey lspe YCSEdI%h(E:ysl gtg “t e qe%@?at i pnﬂof Scrat ches
i's easi | ydik@gitdeaiyoaidietly DR ipf@yganilokitidtve ethyr, tibbylps elveidisgysihfry of the
present | Pr%?ogglle:r%rélyfcglrdiem%" eachr,fehlly e Byc%{ (ﬁﬁt@ﬂjl Yh&G O RS2 136d1 Ap@FN eer,
diethylene glycol dipropyl ether, dipropylene glycol dipropyl ether, triethylene glycol dipropyl ether,
tripropylene glycol dipropyl ether, ethylene glycol dibutyl ether, propylene glycol dibutyl ether,
diethylene glycol dibutyl ether, dipropylene glycol dibuty] ether, triethylene glycol dibutyl ether, and
tripropylene glycol dibuty] ether;
ethers, such as tetrahydrofuran, dioxane, dimethoxyethane, polyethylene oxide, ethylene glycol
monomethyl acetate, diethylene glycol monoethyl ether acetate, and propylene glycol monomethyl ether
acetate;
alcohols, such as methanol, ethanol, propanol, n-butanol, n-pentanol, n-hexanol, and
isopropanol;
ketones, such as acetone, and methyl ethyl ketone; and
others, such as phenol, dimethylformamide, n-methylpyrrolidone, ethyl acetate, ethyl lactate,

and sulfolane. The organic solvent is preferably at least one selected from glycol monoethers, alcohols,

and carbonates.

[0059]
The blend amount of the organic solvent is preferably from 0.1 to 95 g, more preferably from
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solvent since the wettability of the polishing slurry for netal filns to a
substrate can be inproved and a good polishing rate can be obtained al so at
the tinme of using an organic filmas an interlayer dielectric. The organic
solvent used in the present invention is not particularly limted, and is
preferably a solvent that can be mXxed with water at any ratio. Exanples

t her eof include: carbonat es such a onat r

car bonat 82 tfilretmpytionas Prseklydromd Setf’ﬁ%tf%ib(ﬁ%‘%t e%tgl ‘ﬂltﬁg hﬁ&%nts of
car Eonat B ﬁbmﬁﬁlg)ﬂa@ forschi@d) ﬁaﬁs bwm;vtrubé betdameynt aﬁue wg@m ESJW% tsgsﬂt“g‘; 1 gloyclol s,
such as et ene stiile . r ene

rlpro ene gl cho g |vat|ves for
exanpl e, angbtylmlset et hssr tbe V@ﬂdlhﬂtlaso Wl"é‘ﬁés %f‘?"’é?ﬂ s0 5Bt %t her,
propyl en r}g ket iBLase. di et hyl enc gl ycol nononet hyI et her,
di propyl ro%o}’nﬁx{;;l tr{g{c%)%lo)nj/e%pﬁyl eafeher Met hyl ene gl ycol nononet hyl et her
tripropvi®a@ gl ycol nonomet hyl ether, ethylene glycol nonocthyl ether,

propyl ene gl yc@xidmagehhidsolghfigdent) di et hyI ene gI ycol nonoet hyl et her,

di propyl ene gl ycol npnoet hyl et her., lox it
tlr:oprg)p/)yl enegg I‘Shf?éﬁ'd}’é{'ﬁ{fr‘ e PRL VR ioﬁyqrene tﬂ]lnxggfera%g&ﬁgﬁm f %‘g

propy! enenegh &iﬁseivmgagmmmpﬂxb disdohuging ofdlivertingyhatah endgil bjttmt m%ﬂé‘ﬁﬂ?}g‘yﬁh ®t her,
di propyl e gﬁgg' %/ r(&rg?tgg) WIARE t‘ﬁg %Alllsl"ﬁlrle%} es thé\@(;f 'EMJ te¥ap rEHeM C Othe BRIBREY tﬁ&Ml dlS@Ctl'h@g

tripropyl® ncnop Iene gl ycol nonobut &%r
pr opyl eneggt tyscabln thmnsmmquuen heet meﬁilﬁb'll’é%‘éd Hfresihe ARG ERPe

di propyl ghee c-lm FROALANY be &gsaeédmwaehytmlegthy@aﬂmmmm adxdseﬁdhes and
tripropyl ene

butyl . eth di hyl

ol yeol - imentsyic meaé‘fd"q%‘é’w” SHOGrY B ARG B REP bt e Sl one
di net hyl sef hgkthylBllyrRRORY) @yeughiy 6, 4dmdﬁ@1ph9¢hnoe>tahém-h%n¢1wcehe gl ycol

Y e bR 02 oL YRl RS ] oAbet pLONL Sne slloveobio,

et her, di g:l)ycamydcramalyi a;trdohalohueetchwucemhemd gvisrin gqide Adipig P%@lmeg? githynaleistanidy |

tripro I C ; " ) E&chdéi J:reﬁh@éramc
pr ogyl g%ep H\*‘E’/%Sié 'ghﬁ(ra!ég’ttm ﬁ“t“hgi &ae?’h%hsj?& b dPinaRYters BtHAE org

es| cac Lene ¥ gl@ eg{hgr O(Péwg C ?s such
di propyi end, @H)ﬁ@@bnl@hpﬁl@pﬁlﬁl e PIgatc acipt }Qﬁheéﬁéaﬂg’ e Bgreolinelyds a%‘fﬁé
tripropyl a@lﬂ? r&!h)bﬁ@!mdj 'stqu@imd arﬁltxhﬂé acid®l 41 la@menigh Y1 lof 8de inptgasit hadds, such as

I di butyl eth I
i o Upy| cPSTo Bi HEgPE P S eRyT e e By e REp ot

'(tj_dpr Opw eéi&n%bsyﬁlebmdiltdduﬁeydl diedolving; ag@tiscpreﬁe,rabflmhzzisnetseln‘tt FE&PFl sdl ogane,
i nt et hogyet hane hyl ene € ol MER 2clRBeIRE aceiat e,
di et hyl en‘éqﬂl“iﬂ‘f’bdl %‘ oa\énge. hyl “e %Mcdagg’e%g%l and %acene cgl?ﬂgrmnorret hyl

et her aceteafffectively cstraiied whémma%lsal pelishing tfe is @ﬁlhtaﬁﬁﬂ 6 pah “S"dna MiLEHol |
mpent anol the H)nn %mhue (ﬁ'&go or more thereof.

[0061]
The blend amount of the oxidized metal dissolving agent is preferably from 0.001 to 20 g, more

preferably from 0.002 to 10 g, in particular preferably from 0.005 to 5 g for 100 g of the total of all the
components of the polishing slurry for metal films. When the blend amount of the oxidized metal
dissolving agent is set to 0.001 g or more, the polishing rate of a wiring metal and a barrier metal is made
good. When the amount is set to 20 g or less, the etching is restrained so that the roughness of the
polished surface is easily decreased.

[0062]
The blend amount of the water may be the balance. The amount is not particularly limited as

far as water is contained.

[0063]
The polishing slurry of the present invention for metal films may contain an oxidizer for metal.

Examples of the oxidizer for metal include hydrogen peroxide, nitric acid, potassium periodate,
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i sopropanol ; ketones, such as acetone, and nethyl ethyl ketone; and others,
such as phenol, dinethylformarnicle, methyl pyrrolidone, ethyl acetate,
ethyl lactate, and sul folane. The organic solvent is preferably at | east
one sel ected from glycol nonoethers, alcohols, and carbonates. j00591 The
bl end anount of the organic sol vent is preferably fromO lto 95 g, nore
preferably from 0.2 to 50% artrcgllIS h(ﬁreferab(ln¥ cma itel_(%d109for
100 g of hmehl@rer%ﬂmdea%emew erg| (Pf BoRBRED HERES" BFORHE BOTT e Rg siurry for
metal fi e} Senus&monbldaﬂdhﬁamrcrfta nﬁiturtehétmrogmmedxe@of v &fen ths supetrate 920. 1 g
or nore, the wettabili f th n 1 toa
subst r at élllﬁﬁlé%gte wg& glﬁntf ﬁ)r 819 a?e!? cgut? kt%l[n)fes{r&i thd?ﬁl%@\ibstie'ici AL

vol ati | i zadticminatefwithhe alkdi m@dianra&alde@rréaseéﬁ aé@h‘%erfatthetl‘lli"e therpfose. ﬁhed?“dt‘zﬁé‘s
producti n up glocefx?dliénoq @Jn@uga}{y {ﬁﬁx%latm &Jﬁhp@&ﬁﬁ %Q@@piboﬁ@iblﬁlvm theet al

di ssol VI Ishing slurry of the gc]resent ntrﬁ%n f or
metal fi Icmquartlelﬂ theratf) lg/merefﬂlvahmeddﬁthéba Ratear fit-al i ket W&"ééé%

the di ssqQ|hieONHQRfevar, Wheh kHAGubiRiiddo wiitd ti shiat bepplivetsalglasssubitrate donaitihg @m

oxidi zer Is prompted so that the polishin atlelsonenqlsaﬁ?‘{, ppan be inproved.
The oxi dispBigoEenelearus F FidigT SEne QR CRBPBFESSNT I nvent i on is not
particul godeyy | imted as far as the agent can cause an oxidized bather netal
or Wiring rretal sol ved..i ne I moRGrdtelenIpr gani ¢
aci ds such as %?ﬁfrrbaaé{wg’,% g%e Rdizer ow%%t%{ls gfggdrqrpg%gicortdj%w)% yrfkgiJ ci d9 val nic
aci d, 2- nfeirhy:02aB g patisinly prﬁf@raﬁeﬁaméroé tQabﬁp or @°3°8¥hﬁ’é’faﬁ§‘l“b‘m raféheacr d,

2- et hyl bUto}{rr J)n%ntggf tHEp ﬁsrm’gtsﬁ P&&@{al ﬂﬁisc Wﬁénq}le U]enh@ﬁb@ﬂ&ltﬁ‘c ox@i@deflfor metal is
2- met hyi |°€Xanoi ¢ aci n-octanoi ¢ acid, 2- thél hexa 0| }oasﬁl d be zor c

aci d, gl yegbPA8! aef more.dad Fobigpine cateeremes §p3fc o YN e FIROPUTG, 3 & ¥ sal oni c

aci d. Si |l gCinals be tBCiolshe@bithdlid GsiBWetteasedli pi € acid, pinelic acr d. mal eic

aci d, *Italle acid, untie acid, tartaric acid, citric acid, and

p- t ol uene®Ml oni ¢ aci d; and esters of these organic acid, and ati nnoni um
salts of these The géliBhiag eoriyatef the@telvet inesnsiploemeteHimenfy qoh'feln@@léntlc%‘?sa’aﬁgeet

aci ds suc hlydr &hl Q{crlnrpos@g .’«1 nt férL!iI &ﬂl'a%ﬁ&ia%aﬁagelm&'i&‘hﬁzh@ﬁi @8n a and

amoni um %@th Aiese 1 norgani c aclds, such as .ammoniu ersul fate,

anmoni um prbteetat §)m &ndwalmntrau sacke p WPMébaS%prfﬂetﬁﬁn%ﬁ?‘ﬁ?ﬁxéﬂPIB%‘%? udp hase

exanpl es, %hggaﬁggegioﬁleagolget al dissol ving agent i s pr ef er abI y at | east one

selected fromformec acrd, mal oni ¢ acjid, nsli.c citric
aci d, sal wiesald Epeafi@rosysdesth Priasach - Eiah"g% ‘12 @’rﬁ %“ém‘%'a é‘ﬁéﬁgkﬁé

ef fecti Vel)éﬁzcrtﬁa%l%all H}Gfﬂ)xybiahﬂoelaiblqoﬂaﬂiydxoﬂjprmlber&hnmgler ate is maintained.

These may be u i Lh 120 MBriRhior et her eof
(006i | 3-dicar ° E‘T“@oﬁréaz%lﬁé m@fq’e?zﬁg aé(%’?‘:ﬁﬁ{ygeﬁ) di ssglevr ng agent is
pr ef er abl ychbcr:dyl(OHG}BéhzdimazaE ngthyrnsmeﬁgaré@efi(dﬁ)i Werzpteiproly boobesteh 410 g, in
particul ay 5@@&%3 | Yo Jz&gr%ﬁgéme@bgmmmeoo g of the total of all the

corrponenb for netal h/\h qﬁg nd anount of
the oxi di gekB- h@zcanazeﬂiylslsele rli{g%égrea«relﬂ bmsterll[ﬁﬁth@ Beyarging fo ®t he

pol.i shi ng nép%gug;oleaaﬁ@brsr[(mge,{za&@oly@ﬂﬁmar]@@whmﬁr acitet &lheh the wixthe ngmbchnta\m en the
anmount 1Is

ess e etch i S_restr.ai
r oughness c@pper ‘He“i%ﬁ%%ﬁﬁg&i‘@%?’?%\%@‘é’“@%&?&fﬂs@e errréa'él%“elc Qﬁe[daé%]gza&é% éclS?end
anount of gfiherwatkefrecey be t he bal ance. The anount is not particularly

limted as far as water is contained. [0063)
[006%

Other examples thereof include pyrimidine, 1,2,4-triazolo[1,5-a]pyrimidine,
1,3,4,6,7,8-hexahydro-2H-pyrimido[1,2-a]pyrimidine, 1 ,3-diphenyl-pyrimidine-2,4,6-trione,
1,4,5,6-tetrahydropyrimidine, 2,4,5,6-tetraaminopyrimidine sulfate, 2,4,5-trihydroxypyrimidine,
2,4,6-triaminopyrimidine, 2,4,6-trichloropyrimidine, 2,4,6-trimethoxypyrimidine,
2,4,6-triphenylpyrimidine, 2,4-diamino-6-hydroxypyrimidine, 2,4-diaminopyrimidine,
2-acetoamidepyrimidine, 2-aminopyrimidine, 2-methyl-5,7-diphenyl~(1,2,4)triazolo(1,5-a)pyrimidine,
2-methylsulfanyl-5,7-diphenyl-(1,2,4)triazolo(1,5 -a)pyrimidine,
2-methylsu1fanyl-5,7-diphenyl-4,7-dihydro-(1,2,4)11'iazolo(l,S-a)pyrimidine, and
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hypochl orous acid, and ozone water. O these exanples, hydrogen peroxide is
particularly,' preferred. These may be used alone, or in the formeta

m xture of two or nore thereof. Wien the substrate is a silicon substrate
containing elements for integrated circuits, it is undesired that the
substrate is contamnated with an alkali netal, an alkaline earth netal, a
hal i de, or the |ike; theref or he oxi di zer. i ab i not
cont ai ni HgerEpYABIGT-APYTTEdipg ﬁ%tﬁ&&aﬁt‘ "homep\yr lmld%lgggcﬁétdnoz%%eé@rﬁm%}?%rugédzagne
conposi t iR thdehesa niigurk of e sehyre bhamged with th. e passage of tine, Thus,
hydr ogen B(Sﬁ(ﬂ)(i de is the nost suitable. However, when the substrate to

whi ch t hd rry is applied is a glass substrate cont ai ni 1o

seni conduct or @hebtertamouny pf theaneid! 2eCOEBHE AFAS ‘ﬁ@‘eﬁirahléﬁlff\?’ﬂloglppgel EofPdnent is

al | owabl eprefLrng)gé&n 3.6 Bk Erlﬁl ﬁ{@l&pfarefalfablg' |ﬁ8m(0>0|1 & zgfor foorg dfﬂ‘baital lamoyont effair abl y
fromO. 01 g, nore pretpera

Aar
pr ef er abl the fompprepts ohe Relishing spugy OIG’Gta t e“tﬂt?%aef]g’arr% Btn (itorrgy‘%]
conponent geffs sEth@O pmlg o3 hioﬂ:gths l:tuﬁrtgsbfta otringeteml is fastraimd salﬂtélﬂletrﬂtshmswfdhea mount

of the oxidiz IS S t BE Qi Sl NEF alvAtig:
becomnes gQ?Bﬂ‘e‘?WtélrtstaﬁE'd;%ﬂﬁ?ﬁ %’ axtmmllggse?{o 1080 glgsss %e rogjgﬂﬁnes?s oldie
pol i shed xsuﬁlfaad:aemaﬂfcﬁas:mhyﬂ@ecnmasé@pmf mé{i] The polishing slurry of the

pr esent If&?@itl on for metal filns may contain an anticorrosive agent for a
nmet al . anticorrosive agent for a nmetal, a rrat rial be sel ected

whi ch can f or m s dercribed@bive.dhe rofishingshury ofips PrevgRtiReHion I a&ﬁ‘@%éﬁ YPPer based
et al . Cledabi§ a%ﬁﬁ&hﬁ&ﬂgﬁ%&ﬁ&yﬁcm&hw@d BolyiR, @apix@mmsmtdmdmd:hetal tiazole

type antl orroswe agents, such 2 4 i
3-ani no- 1q_11s.olymgégpgbgq,qng§o&|o§ve afen_t[ S?gﬁlé‘{ﬁ‘ rgtlz%lr Zforlme%ﬂ L\Mleﬂ%ﬁ;e doﬁshmg

1-di hydr Oﬂﬂmﬂfoﬁ)@bﬁ hes Z@ﬁ}j’ohaﬁ’soihe eﬁeZt, tBat ctie garrelntsny giempiph majrsgamqu rastined by the

4- hydroxybe ria -Cl a triazole,
4- car boxy ¢t Tiy iy 2 éﬁ"’f%dtprollyglfoﬁan Qen%%{%] detgl_sﬂ%eg{r& infof

4- car boxy[00éd}1- 1- ) benzotri azol e butyI ester, 4-
car boxyl (-111- )ﬁ%;}?ﬁ’s& @%R%&tﬁb%ééém Gt fRion fo?m@ﬁmﬂnhﬁh Ry et appled @ the formation of

[ 1t (2)| 3 | ? reg ZamOt gr é?é‘naﬁ‘;%]%)é{itp‘Oé ]c% ngé{lgyzrgll be used 1m. tfor%)]('eln[p%e (%CI:IﬁYCﬁ Ilelg( eEnltclalgM ne

bi s[ (1- hegglgj;lﬁé @;mqloypmaﬁg Ryt wa@s Bhﬂé’tll@eramﬂ eh in\iemr ditlectniv. 1 Tortbe GRP ahder

contai ns cop he use f these.triazok COLS is
pr ef erred@lsﬁ@é’ot’ jidons, e Shatgéattféw he“c'i‘rm %ﬁt@?ft[)br osle\?g‘&ééﬁeg%% §r0066]

Ot her exa@pleasc tstpelfmty 0NN/ (10ED. 3)r iore dicfreablyX0.5-14Y(/(Cazbbo[ Ih@Oétjhp‘ysrftt?n di ne,

1,3,4,6,75 Ile 211 i @J&xfahmagf&@ de of the materials of the
1,3-ci | ph& ’P)’ﬂ ‘f)yr @X@iﬁ%&gne g%i 4,5, 64etral tn;dr opyri ni di ne,

4,5, 6- te&spmavedﬁmupyhmﬂal“@ferﬁ@rﬂsnﬂlfhaﬂ@Spezt“’&l)% tri bydroxypyri ni dine,
6-tri %H&Opyrl m dine, 2,4,6-trichl oropyrl m cli ne,

2,
2.4,
2,4,6tr||rretbox pyrimdine, 2,4, 6-tri tidine
2, 4- di ani no- 6- h?g?"e‘)?‘;}%?q‘ﬂ?‘“ﬂ}cﬂé‘ylb?a splico bﬁsﬁ%{ ﬁ&é’gﬁfiﬂt‘?‘t%mo@mw polymer film.
g 2, Cﬁoiar r}'{x]gﬁﬁysrdfﬁlglslﬂbd’nttﬁsed &yaﬁgj'-lﬂilfziﬂw&dblsl‘ﬂlm ttal;eldtcpaemg)lems, such as silicon dioxide,
nmet hyl sul f an eri Kbl fhethylsil
2- et hyl sdlvPas te§1a§'s-’fﬂ ﬁaé’f’i‘%teﬁla?s §)‘aﬂ g&&h&%@@t r %zo g?ﬁ 3y Si/arnftarslad' ne
, and  4- apithgpytaAdlinbh mm;mwmenmmws@wwec%lwpw%bl ffgﬂrsrlﬁ?w
skel et on. hesfexb%rm%%jm ﬁh’éxﬁ% b%la%f& DmakiB 1dWdBelE R BoRFanintEtiXfet digleddfic. | Thio or

mor e t her e
organosilicate glass is particularly preferred. These films are each formed by CVD, spray coating, dip

coating or spraying. A specific example of the interlayer dielectric is an interlayer dielectric in a process

for producing an LS, in particular, in a step for forming multi level interconnections.

[0071]

For the wiring metal, an electroconductive material may be used. The electroconductive
material may be a substance made mainly of a metal, such as copper, copper alloy, an oxide of copper, an
oxide of copper alloy, tungsten, tungsten alloy, silver or gold, and is preferably a substance made mainly

of copper, such as copper, copper alloy, an oxide of copper, or an oxide of copper alloy. The wiring
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The bl end amount of the netal anticorrosive agent is preferably from0.001
to 10 g, nore preferably fromO0.005 to 5 g, in. particular preferably from
0.01 to 2 g for 100 g of the total anmpunt of all the conponents of the
polishing slurry for netal filns. When the bl end anount of the
anticorrosive agent is set to 0.001 g or nore, the etching of a wiring
metal is restrained sg that th hness ol i easily
decr eas edealigeh EnRe HfHP K OW‘E‘gg}St"‘g‘f"g “TBtlone(PSUb élgeslgtotaﬁzrpggﬁn E?JF]OQX} rates of a
Wi ring mepaeride platingeietlodf or a barrier Iayer tend to becone good. [0068] As
descri becf?(ﬁ ove, the polishing slurry of the present invention for netal

films is nost preferably a shiny containing a nethaerylic gmtdthbased
pol ymer, abr asilirebagiealays is formed joi rafve dherseoaipn of tesdieeches & faterigljnto

anticorr %la ?’ erABR0kic, faQ(I infprd?vE ahdhe@esd BetRddn dedRérlaf @dicreetiaknd ththen t he

pol i shing s contains these conpon t he, ef ec t hat ration
of erosi m*w@men eiypatedaly e@FP%‘PE?é’&mb?fﬁleI%é”Welﬂ?é@lp Nk eh’asgllec ° %oglg%‘g%&ﬁyrrer

can be progpy&a shéh hﬁ%g@xmﬁgmh i GRgstdhalop ditahisiicogpahdrsesh agtitapine, pr esent
invention_ for netal O PR Qi Rf tafaitdn il | ayer
in a sem EEHRATES t‘fi‘ﬁ’\‘ﬁ“g@yngﬁ%ﬁglﬁmggomg Su%%s {"H&‘HI“ ?or exanpl e, acﬁgm cal
mechani cabthan, aii myeri@E/Rmpofinda, WhpbugerﬂmmaYIha‘gF@rmonalaﬁa‘?drsF%‘F“rF Boderof ghd an
interlayer. diel Lok G 1(;{;\@ BB dloR BrvoR BreGRAEL | Ons, the polishing
rate rati o of sf’ﬁe W rolnﬁtlﬂl &P ae hee barri errel ayer/the interiayer

di el ectril®073% preferably (0 1- 2)/(1)/(0 1-2), nore preferably

(0.54.5) 1( 1%]1( th@ﬂoléﬂmg th}% d?ﬂle'pf?el%glﬂﬁvﬁxﬁ&rﬁfof x?étil(ﬁldmdn beprdbn‘a‘@ly ned u’ogle case
conparing the polishing tes 0 anket .waf.ers. made of. |

t he respe®ftpplisgiog a;ﬁ@r@be Rﬁ@w‘th"ﬂ’éch\Réﬁ‘ NGRSt iR SR ar“élgm ?lt\g/% %} FJO%Qf

The i nt o: TiyafingicRditd edfdried tomRitiniea Gal@ichlcwgel mmsbdwciﬁeafrthmntﬂiab'mdl etrigin
organi ¢ pol yner f| | of the Q up{g@%pghefréﬁlwm fsude
silica ba%&gsapat g}hfl“i"f‘f%mesucﬁm%ss(mglluﬁ&% ‘03‘? 13 loors: si | cat g SgI ass,
an or ganoﬁmhedcalna cgdea@sred‘@trd!nﬁ@dd sfpmmpachépm % bewwn width and 100

di t net hox nae ent flebicng somterial, silicon cry- n|tr|de, and
hydr ogena%g E%Use%ttlrl?‘gx % 3 tsy;%}fl gorﬁ3 car bi de; and silicon nitride. The
organic pBlOY/‘Her filmmay be a full y aromatic lowdieler,tlic-constrint

interlayer dielggty th&wmi[@&nﬁfygasm&iddr@ afe@:eg b@slsed s tpawitigubtalrbgonsr ef er r ed.
These filnms are each for in Offowdb2Y1 NQ.
A speci fi EeaRsHES hyf: pfqlfgg‘ﬁ ﬂ'{)yé?ﬁloﬁy?g‘? %Patfy’ at 8m?l§emg}rlf9?lﬁ?lg$‘3: ag%er dielectric
in a procese thogoligtieckieynfthapreics mvemmnpfannqt&d filnzeris usphtoanake epplisty thepegoRlemy
multi | evel B ;At SeaSAn %tplo S nﬁsLEQ Ztlt]w ;;: ngnttun/%lt}% 'fdrﬁﬂta['ﬁlh@'can Rpreferably used

el ect r ocofHUEFTVE Trat eri‘a sed. The el ectroconduc ive mater

he a substnieheavagef paiskinga G tabmhéhed whigh hasgavitngfp@ied ageg BHLIe a1 °“Séﬂ‘|

oxi de of %pgp/e&,moq@ oxi de of copper alloy, tungsten, tungsten alloy, silver
or gold, and I1s preferably a substance made mai nly of copper, such as
copper, cdpfgér al l oy, an oxide of copper, or an oxide of copper alloy. The
wising netal | mﬁami@maae WitHl 4pdiyhifeaiai, g rtabiénefbotiepatieinbisorred oxlisest ance

into a filmform

barrier | é’?’éﬁhmﬁ ?a‘%‘?eﬁ’é %Wob‘feg&éhﬁé qu s'ﬁahlt(gl!’ecd:5 gSh%%kﬁgplgglg%t% rg%s(lzlg);ggalgt ive
materi al  ithibick heothathe rdtaipe numheebfe;duqhus:vandﬂd ajdntiresnace qoRescigd AElSP YRRk e

bet ween the,.interl.a el R0 6dnl cYoth, BBIQIrbtRdne The
conposi t i dRIGHE CLlh %ag{ra?hl%!ér ﬁ'gg%BﬁSﬁmg pr ter%grbg%ﬁﬁalﬁgfect ed, f omg?%%gst en
conpounds fsag h persustfimuestcontained mgs e e Hke ?Ildd%mt PRI HHPY oy, titani um
conpounds [ﬁb‘ﬁﬂ as titanium titaniumnitride, titaniumalloy, tantalum
conpounds such as tantalum tantalumnpitrid t ant allu ng?{J OV 1. Ul r}gtnraﬁ

and rut heni um céiepdiiana &or thppelishing pregpt | F‘&%rﬂn%r%\?’éa SPeRbYSiearse utt ur e
made of ong1Rf asbbess o WeshanfR the s@strile Rt toypepucbus t Thepusiies prgwp@gﬁhle of t Wo

or more t hs%{rliachtductor substrate, which has a surface to be polished, onto the polishing cloth is preferably from 1

t0 100 kPa. In order that the evenness of the polishing speed in the surface to be polished and the

flatness of the pattern can be satisfied, the pressure is more preferably from 5 to 50 kPa. When the

surface is polished, the polishing slurry of the present invention for metal films is continuously supplied
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[0073] The polishing slurry of the present invention for netal films can be
preferably used in the case of polishing a filmto be polished which has a
wiring-formed area having a wiring density of 50% or nore. The wiring
density referred to herein is a value calculated fromthe width of the
interlayer dielectric regions and that of the wiring nmetal regions

(including the barrier metal) |nthe ere t In a
ease whetathe ppdiphing cofely medep %fﬁa%%méfreé gl.fli‘e PRt Ofmersr‘fﬂpey 1s%8§m£f%@n wi dt h
and 100 Brefrdbly anafbibht per@Bip@eteisiedoy of thdy@liskingictogh tdmtta,ntlmoquqéwahéﬁ is 50%
[0074] en the wiring density is 50%or nore, the area occupied by the
wiring meeip m¥§‘§ﬁyons becomes | arge; thus, problens of erosion and seans
tend to b@coine renmarkable in the area. However, when the polishing slurry

of the present Akt(% ’Hohé%ﬂxg Pk ﬁ%ﬁf@& th;t'tllerl:ﬁbshﬁe Q%ﬂﬂcx&xﬂy Radted aitpahhisfiwatthese
ec

probl ens can he rease ol 1shing slurr p sent |nvent| on
for met alspifiidtierer balikedethpruseddp almrywwwﬂgrogl?ts aiiﬁéf‘?ﬁ’em&o tgee g’) atﬁ’oﬂnl shing a film
to be polshbggﬁgm IGhsRasisand.ri ng- Fornmed area having a wiring density of
SO% or nore. [0075] When a polish is made with a polishing cloth, the

machi ne fi#78t he polish may be an ordinary polishing machine having a hol der
for hol ding a siedtadoadicohbisicpaletinhied polahidg @ ty statedhat e sysBPe e g abl e to

whi ch a mo ot ”l?,ﬁe SrtotitledRh 65 cordibbndiphRs s are
connect ed’ohﬁ%&gt ES’E\%GO i l]"madr}lH 6l %éféhﬁ |l§ attach e{él “The rl)lgfgl shing cloth
my be arpobshdlgmh)ﬂgbeﬁmmmshn@ oFdr extannmp gravsentmahieh digagd Partigles gy dtached
f1uorine [ 541 Rhin®dioth Bk b lifi8d corfdthing St 100 waar tswuhmﬂytﬂemnhmmg
[ 0076) Col%%ﬂt ?%nﬁgg? ﬁ ln%o(l)lshl nlm%%g g é,glvted stra@ns rrge l| onal
speed of mﬁ@dwfﬁlﬁéﬁqsepémﬁﬂ%ﬁné?my“e s 4 %{§t°9 ﬁslﬂﬂ%%? €SS S for the
substrat e,on@ltel© be spun out. The pushing pressure of the sem conduct or
substrate, which has a surface to be polished, onto the polishing cloth is
pr ef erabl@ Plom1 to 100 kPa, in order that the evenness of the gol i shing
speed in the sumacihihgmbeodiditiepreeaht mmentiothie cliiakagterized y Brluding fratRodtinecan be
satisfied [ess Al ic il a Srrh@ ok RgoonibeRgiohe
ens ProRER T et daP AL AL AL B ke

surface i urry of the r nl??l for
metal filas cpryetmmpna;mtmsdr }aygdmove@ag the Bltetflﬁié“ 5‘6‘!‘3?‘%%? Nolnint &9 Mot a
punp or t fe.chLidt@uctiVd1Rat@ P (vAfing Hial $ayBHp iled ifto ﬂﬁbodch\mrégeﬂs scean tb ¢oser the

preferably an anmount permt e surfac S lo be
const ant | 'E%W?reﬂ‘dwlfshmﬁ e e]ﬁ?ﬂq’@’ﬂ\‘%‘ée WP Vyerf%@? 7{6%& t !(gl%re &M%F? shi ng,
it is pr eta@ﬁér%}eﬁd%a{metdaﬁves b&gibhf adpesed andaidefdind ipelishing stovacs eink wqhﬁlmaﬁlwy

wat er , pin drier or.th a HVRL roplets
adher i ng g’ﬁﬁ?s‘iﬂh‘&vegﬂ%ff) ?Eial fi alsﬁ)tshggurg%tq i Qlﬁﬁe:jl gar[agféré%%(sem?stﬁ%ﬁuﬁedp

polishing step, thereby making the mterlayer d1electnc over the convex regions exposed. The polishing

N

method of the present invention may be applied to, for example, the formation of a wiring layer in a

semiconductor device.

[0080]
The following will describe an embodiment of the polishing method of the present invention

along the formation of a wiring layer in a semiconductor device.

[0081]
First, an interlayer dielectric made of silicon dioxide or the like is laminated on a substrate of

silicon. Next, concave regions (exposed substrate regions) having a predetermined pattern are formed in
the surface of the interlayer dielectric in a known manner, such as the formation of a resist layer and
etching, so as to cause the interlayer dielectric to have convex regions and the concave regions. A
barrier layer of tantalum or the like is formed by vapor deposition, CVD or the like to cover the interlayer
dielectric along the convexes and the concaves in the surface.

[0082]
Furthermore, an electroconductive material layer of copper or the like for covering the barrier
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[0078] In order to conduct chem cal nechanical polishing in the state that
the surface state of the polishing cloth is constantly nmade the sane, it is
preferred to performthe step of conditioning the polishing cloth before

t he polishing. For exanple, a dresser to which dianond particles are
attached is used to condition the polishing cloth with a liquid containing

at | east water. Subsequently, the i shing nethad of . .th I venti on
i s perf ofFYeids formed by vpat deg?sélﬁnd’ﬁat%%‘ﬁqleﬁ‘ge §°Lﬁ3E°tQ°r° eéd inig %15|r%e %rcnr%?h&
conduct egkis ﬁr@l@ﬁ‘&]thaTh.e ﬂmhessdsﬂﬂﬁegntammﬁbl«oﬁicthemembsﬂptw@ﬁ of tbﬂbarrser

charact er | Zed El%/t onhee L cgn uct]:vler Serifl % Ersapélfdc??:ﬁat)&@ 2o 2.6 MR bk 03RSt I at e

havi ng afeyPntd ayer F1c havin ace cont ai ni ng concave regi ons
and convéx unegmddmsn, abautlﬂé)rl m iéfr ihagseectifdy. Byvey Pibese fiepsiaft st ahainedi el ectric
al ong the,sur % @S&g@rﬁﬁfg l(grggl@g,le(pde@ctl nconductive material layer (wring
metal |ayer d 1ntothe concCave regions so as to cover the brinier

| ayer, aneP®blishing the el ectroc.onductive material |ayer of the

substr gt e, thenehyror@akinpg atpbﬁishﬁig-ﬁlﬁirﬁ For kRytREOHVINe mhtalad;mmxasraagffmsﬂy

rboont " ISR bR Rty e TR ey o En S B Tt Bl St el 12
made expasetocomutive nfaicrisitaypch ihe Imrfage ttepubstrite beBYP (fukipplighing gennt BHs ayer
di el ectri g Yool MR EAMUEH, L . L8 P SuRARRH PRl shE SR Lhads 6 ut he

pr esent iHVention may 56 a for exanp he formati on of g W ring
| ayer in !abssretmmmmmeﬂhedm%@d ﬁ[“*@@B‘E}]w'ﬂ‘%@WFma‘eBW*W@‘ ifpfapied IR Pehan

enbodi ment,,Ofe xtegignspglllll@@dtéagn B! lraﬁ)d anert 8 p&[sﬁﬁi@ﬂivaﬂc&\/ e birHdt l@hﬂﬁ glet he

formation of a Wrin ctor an
hner | ay erCCHYE P& iﬂéyq??d’d’é‘a@fmgfhleﬁl Y?é‘“r‘iheﬂ 8&#’88168@"?‘14'@%" FR tem?ll;' on a
ﬁu bstrat eth@ﬁonsndxg smlr} of Neisﬁesenﬁﬁfbﬁﬁdﬁqorrxﬁgal G, (hepqmemaﬂsusfm@sde:da(d ﬁum:glgﬂle ﬁ§|)
aving a det erm fern the inter-1|ayer
di el ectri 1[30 PHPESR ﬂgsﬁﬁ Igjedff %raﬁgct%?%%m@&este?esi st layer and

etching, ®0843s to cause the |nt erI ayer dielectric to have convex, regions

and the Concavﬁfﬁh%géc%ﬁf%hﬁm@%&é LF{helstQt\éﬁ{at AL sdbanteal mearandﬂ}@ssédldﬁml s forned

o) oGt hema B sarkSH PR SO NS He eRE UK A6 0B PELPEREFAAE an
etectr Ocoﬁgééﬁttlh%ﬁtldﬁ%rqﬁét@k Inls QY @pplied infRPEH bervednhige golithingfcloth and e subngatt.he
barri er In this way, the barrier layer exposed through the first polishing step is polished. According to the

polishing slurry of the present invention for metal films, the electroconductive material layer, the barrier

layer and the interlayer dielectric can be polished, and in the second polishing step, at least the exposed

barrier layer and the electroconductive material layer in the concave regions are polished.

[0085]

The polishing is ended at the time of yielding a desired pattern wherein the whole of the
interlayer dielectric beneath the barrier layer in the convex regions is made exposed, the
electroconductive material layer, which is to be a wiring layer, is caused to remain in the concave regions,
and the cross sections of the barrier layer are made exposed at the boundaries between the convex regions
and the concave regions. This state is shown in Fig. 1(c).

[0086]

In order to keep a better flatmess certainly at the time of the polishing end, the resultant is
over-polished (when the period until the desired pattern is yielded in the second polishing step is, for
example, 100 seconds, a matter that an additional polishing is conducted for 50 seconds besides the

100-second polishing is referred to as 50% over-polishing). In this way, the surface may be polished
into a depth extending to a part of the interlayer dielectric in the convex regions (not illustrated).
[0087]

On the metal wiring formed as described above are further formed an interlayer dielectric and a

18



| ayer is formed by vapor deposition, plating, CVD or the like so as to be
filled into the concave regions. It is preferred that the thickness of the
interlayer dielectric forned on the substrate, that of the barrier |ayer,
and that of the eleacconductive material |ayer are fromabout 0.01 to 2.0
pm fromabout 0,01 to 2.5 tun, and frof n about 0.01 to 2.5 p.m
respectively. By way of these steps, a.substrate having a ruct ure as

i || ust r ateeendimetaEpiing eyt Anigtepeyerfigecgids agf‘ﬁé‘%?é‘ffb"twee“ P‘gﬁﬁse%ffc*%‘e Yore %n%aoﬁpl e, a
pol i shi Nghe Shirkt dnd tiEOthe alrRef is putiird tiohdke e flamtdick aver thnbriticdsutfars ofiths uf f i ci ent |y

| arge polishi ra atio of .the. el [ i i 10 the
harri er F%R}%’Pagg’rﬂ‘ gr&{et ob’br(ﬂ’?ats% ]ﬁgrocﬁ%ée r?%%@@%%%{e%{\g}g%%g{;‘?&éldle‘?ge%‘r’&?n t he
surface oflestriicnusbiysf waing lalpsrs @uRe proflycsd pol i shing step). This mariner gives
a desi regoogé ectric conductor pattern wherein the barrier layer in the
convex regi dns_on the substrate is exposed into the surface and t{;sgl

el ect r oconduct Theepolighing simy of thsrspsent dventigs & me! HlwaRenPY ‘ﬁe‘f’}‘i’éor@‘btﬁ@g a

regi ons, ;a8 filkl thSdet 88 £&middndic@r subdtiake as Wb@Med 4ot Haodlioabipalgh adhbancada t he
harrier layer jn_the convex regions may be partially polished together with
the el ei f‘@?&?ﬂﬁhﬂaﬁ&’tq“?}g‘emt erial layer. By use of the polishing slurry of

t he presemimplavention for nmetal filns, the patterned surface yiel ded

t hr ough t[($b§9]fi rst polishing step can be polished as a surface to be
pol i shed *f'0orf" a second polishing step. [0084] In the second polishing
step, in the stfmleespméatvemheW’dU!ysiPWéE@ﬁ@OYSGStﬁbWWd'fﬁF Elleeipe gples

pol i shi ng.cl.at h‘lﬁ, RsAOhlSRINIn R liRt&dto AR ckdiHi Wakibui adpertiag Rorh eleddchniedll y noved
vvhllethepoI|S|png f

I slurry of the present .invention.for. netal fi]mnms i
suppl i ed Prersiop REDYRIpSHATRRIOR- t FR8 5EPIestf H@J]Sé’?t?t’ Fratgris gt P&ﬁ%‘éﬁgf{é{% ‘m"lS n
thi s way,thd §gd Pab icRbetlva lay 6X pRsREbIE besieghost Beacrel isthe painplehi Ahe step is

pol i shed. According to the_poli shi Lurry of th Lo V6 B L QR f OF
netal fi|SEPOS{RBO eest??’?tﬁrﬁ%%lfb?{eftg%g%é’fl ST R TeR e OSF {?gﬁglglﬁﬁ er layer and
t he hat erth@y édgscribeéInelgteximplesan be pol i shed, and in the second polishing
step, at gg%zt t he exposed harrier layer and the el ectrocoriductive

ayer

mat eri al in the concave regions are polished. [0085] The
pol i shing is erfctemplest! to i and Gampafatiyg Ksp@play! 1 6desi red pattern wherein the

whol e of the i nighbdiepreflif) Sttt LHBRRpath the barrier layer in the convex
regions is made exposed, the el ect ocong#ﬁ:ti ve, mat et | gllwid1 éaa)éEEther"t‘@i gh é s to
be a wiring Iay’iQF‘,e°f‘§d‘8‘5‘t?§‘é‘t!f‘PPB°nFséﬁ‘Hl‘H“i TAEL LEHRAVES PEGTONRS ant Tt he
Cross secikpsTporshing e for n@tal filay.eif Egneplaya el 4omp Osmphraitve Exenpboditdar i es
bet ween tl% 1gonvex regi ons and the concave regions. This state is shown in
Fig. 1(e): T 086] In order to keep a better flatness certainly at
the time of thenpohotwprgnmenti, tothi Tablsul todnthe fatio bymele fdbyreld) vefitreh t he
peri od un%&on{egqhe iLedupattern is yielded in the second polishing step
is, for exanple, seconds, a matter that an additional polishing is
conduct ed%% 50 seconds besides the 100-second polishing is referred to as
50% over - pol i shing}iacklic hlll/grR¥cidE=E/esur f ace may be polished into a depth
extending to a part of the interi.g)r/?g{)/ Iqi el ectric in the convex. regions
(not il ustrated) efesod 24V eeRErdPA wiring formed as described above
are further fortsetescryliohad/ maggrmeathaelybet=9000and a second metal wiring
layer. An interlayer dielectric i i fol.wed between pieces of the
Wi ring and on tlﬁﬁﬁ\?\n&l&r‘cl llgsj,amanu ltaﬁg%te%ﬁ%@urface is polished to make a fl at
surface over thts:enthrargicscidbatglanafactyhite <s¥f conduct or substrate. By
repeating this g;ﬁ&,ﬁ;%f%ﬁg LR Ot addsy™es, a sem conductor device having a
£ Fi ag

desired nunber i ng ers can be produced, [0088] The

pol i shi ng shi nyCeifper wiginpitiaatie patierng@ rbstesies (35 maaghured; by i PReGMB R not

only to p%térﬁ?er RieltBitiahade o MidA TR e R HVELMhCRMHITIS00 niB)HasE prefaeedasA

??Egr ! tl%)? g_ rpgl?sgég lerli!}t' fo?tlzospger-tﬁ?m-ggllislhiig (ﬁs-ﬁ&bb',s rtngnaﬁ%a%tugefd b)a/' PH@&FE&Jm?caP@&%&K watxsh €
used to polish the copper film of each of the substrates in regions other than groove regions therein by a
known CMP method. In this way, substrates each of which is shown in Fig. 1(b) were yielded, wherein

the barrier layer in the convex regions was exposed into the surface to be polished. The substrates were

19



[ 0089] The present invention will be described in nore detail by way
of the foll ow ng exanpl es; however, the present invention is not limted to
t hese exanpl es wi thout departing fromthe technical conception of the
present invention. For exanple, the kinds of the materials of the polishing
shiny and the blend ratio therebetween may be perm ssibl e besides those

descried in the exanples. The co sition or.the struct bject to
be pol i shiesd tragluaePolshing By iFHA gg‘ﬁ?jp%“‘g‘tgrsﬁ’é‘i‘ea Pgth%Pﬁ%l§°‘?‘{%§%§%lﬁgl‘é‘§ J88er i bed
in the exaumligs: ofkR09Dhe fxampl @bstrhicd wes bdantamchi@delar aviny ethSkeaypt@s0 ft o 6
(Method fir preparing polishing SilltheS) Some of i ndividual
corrponent[gogélhom in. Tables 1 to 3 were m xed with each other to prepare
each of poli sh{ptshslgwenditess] for netal filns, of Exanples 1 to 14 and

Conpar ati ve Ex S 1 40.0-85011dn89 Hbkhine for singlelsiie @RGNfIGf (VIRRA) nysiBfagurtd by 0 * 5
in. Tilts Ito g‘?m{tuﬁémr at f'gm%y rgml e u%e%?rbsy grml e) between nononers therein is
as fol | oveplifdd@a2iplshet haerylic acid/acrylic acid 9416 *2: anethanylic

aci dl acryl i e agpiflning ddth2hedsSpolRBANAGE Whdewf faineld poturyHanaret hacryl ai e 90110

*4: methacrytie acid/ butyl aﬁ }/I te/ -. 95/5 *5: nethaerylic acid/butyl
net hacryi at e -P§§’P5°”("%P‘¥%bﬁf' é}o ¥3PPer patterned substrates)
Copper-wi ri ng aticaeches ppabdretnedicsist r at es (854 nmanufactured by ATDF, CMA)

pattern: an in%,glrisg%{er die_ehel\&,ari ¢ made of silicon dioxide and having a

t hi ckness of 5 PRErE prepared.. A polishing slurry for

copper - f i | m polPpkshing gufHSppiE 38ounraPmbEtr ed by Hitachi Chemical Ca, Ltd.)

was used to po'Jsé{?oiteHBﬁshﬁ&%esﬁbsﬁ%@ of each of the substrates in regions
ot her than groove reglons therein by

substrates eacHhepatigiRpdpbstates e eﬁte‘ra:iéggn\f?% ggpmq‘gaﬁ g‘lgllegllmééwglﬂ;[ t%é"rli\é\iﬂ%{# t he
harrier | aygds thietN Bine QM@ drEgbfand inasatexpoeeidnddmictot fre poparinathe pelghive
Of 1 ho poflat AoaN e HE PO S FROUE TSR b RRET I ol B As R oo
| ayer of gaietngafept He alpmt 30eerads, Seib sterlatee diclpetricis the cowigt ERIGMA WSERITERE fi 1 m
having a éxl‘;])(i)s%tg fike s(a;fac% ?oODe'%bliJthQ 9%1 thé Fémai-nﬁﬁ 1) 9:09@@,@1& é)@ﬂs‘éa interlayer dielectric
was polished in the convex regions.
[0094]
<Step of washing the substrates>
A sponge brush (made of a polyvinyl alcohol based resin) was pushed onto the surface to be
polished of each of the patterned substrates, which were polished in the above-mentioned step of
polishing the substrates. Distilled water was then supplied to the substrate while the substrate and the
sponge were rotated. In this way, the substrate was washed for 60 seconds. Next, the sponge brush
was removed, and then distilled water was supplied to the surface to be polished of the substrate for 60
seconds. Lastly, the substrate was rotated at a high speed, thereby repelling away the distilled water to
dry the substrate. In this way, each patterned substrate used for evaluations described below was
yielded.
[0095]
<Evaluation items>
About each of the patterned substrates yielded in the step of washing the substrates, the
evaluations described in the following items (1) and (2) were made.
[0096]
(1) Erosion amount: about each of the patterned substrates yielded in the step of washing the
substrates, the surface form of its stripe-form patterned area, the total width of which was 2990 pum,
where wiring metal regions 90 pm in width and interlayer dielectric regions 10 pm in width were

alternately arranged, was measured with a stylus profilometer, as illustrated in Fig. 2(a). Next, as
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Pol i shing machi ne: polishing machine for single-side netal Elm (tvlittliA
manuf actured by Applied Materials) Polishing cloth: suedeci polishing cl o'E h
made of foaned pol yurethane Platen rotation nunber: 93 rotationsinn Head
rotation nunber: 87 rotations/mn Polishing pressure: 14 klist Polishing
slurry supply amount: 200 ruLlm n <Step of polishing the substrates>

The patterned substrates. were subjected to chem I j¢ S hi

W th" ¢ he BBRFG iHG 2o U AT EE 4P D BT R R o o Bt SHOTS the

lajlggxére- {rﬁ@bmlras_ad;hnm Hhedxtd:;@e_r picleqdy in g strimefopolp#t@meﬁgeasqnéﬂ\eipé"ssg apgahetafvel y,
i shi. condi t i. , [ i iD.QRS th

second p%f ?’geﬁlfi’ﬁéd@ cetrpl)c. re?‘%nsérgtgigefn%ﬂ}g(gé%ﬁg{sa?%gi&%hiﬁ%?g% Iﬁg?g’r di (:asrdehct r iec in

she converounegisohsingas Teinwpristdpes exisdader 18HES- t he surface to be polished. In
t he remagﬁb-gg 30 seconds, this exposed interlayer dielectric was polished
Y

in the convex regions. [0094] <Step of shi t subs . A
sponge brush (e @F‘°‘&‘“d§?‘ﬂ}9§°h9{th‘§?agﬁfﬂ%ﬁuwg%gs&' ‘e?%g im'r#;;ze i gotfg%%‘ﬁgéheont o the
S glr r aﬁedms@ﬁmﬂ dgfﬂﬂﬁﬂ’orﬁfof RaEtpe Grmipheerizd htee tivgoalovilis of whidsvas A ohn.wer e

ished in e above-.nentioned ste I:Shi . @le? Disti
wat er wa&DfrR &g HBBilﬁe%‘ﬂns{lgb Fhe “s”ﬁ%s?? ¢ ig{eré%\%‘ﬁ%h{tl%eeéggést r a%l;vagtﬁgl.eret hzt e
SNE)? {1 g et \rll\lalt@nated}t e, WI{: rhdabugedweith 2 stybve profilpsteten pillygirateduadite ¢(2f oNeB0*Sseconds.

: S e..hr Il [

Lot he S GNP T T T R e e e Vast |y, the
subst r at enefshervdtizgreatel sgiogs RithgHovesp endepf 21 ﬁ‘é?sé‘lﬁ“g}Y‘P‘ﬂB‘éﬁdI“F"ﬁgy"éa}&;?c‘f‘ﬁ EEEPsti 1l ed
vat er to gk ¥ hd\Rars RSt *s@btatbt. t IThis whsed Ras hdpalbi ftmreed substrate used for
eval uati ons descri bed bel ow was yi el ded. [00951 <Eval uation itens>

About ead$°8F the patterned substrates yiel ded in she step of washing the
substr ag es, B hg‘h@ﬂlﬁi thiaktne@RSthe iselnjebdidleitrc refiensivab measimdjas follows: 4 OPPEATANNER)
wer e nmade, 1 [0Sl 0 . d
substrat é&%?‘gqag%ﬂedisﬁbsgﬁeéwsst%%ﬁ%% ﬂﬁ&?lﬂ%% telf'glg‘{ijJi gés-{orﬁg? Xehse%% ﬁg@gﬁﬁtﬂgrenﬁ orm
of its stwidhef Fidemvaaplamnetierariig merbregigrsai00 i dt Wdrandricppyepdiglesdy o pm
where w r%&&sq&m{m&ﬂ%%& aflGndtdWlartaRgedl HE fimARiGkde o b ayelayet lieleeds was
regions 100pmin wdth were alternately arran qd, was rre%sureﬁj w3y

styl us prifdapusesyitiyan opical filp thigknese mgter nTé? ’ﬁs.“h?ttg’) ue s pped a5 e polish ambunt of the

interlayer dielectric.

[0099]
Figs. 2 are each a schematic sectional view of the stripe-form patterned area of the

copper-wiring attached patterned substrate, where the wiring metal regions 90 pm in width and the
interlayer dielectric regions 10 pm in width were alternately arranged. Reference number 1 represents
the interlayer dielectric; 2, the barrier layer; 3, the wiring metal layer; 4, an erosion; 5, a state before the
polishing; A, the polish amount of the interlayer dielectric regions in the periphery of the stripe-form
patterned area; and B, the maximum value of the polish amount of the interlayer dielectric regions in the
stripe-form patterned area.

[0100]
Figs. 3 are each a schematic sectional view of the area of the copper-wiring attached patterned

substrate, where the wiring metal regions 100 pm in width and the interlayer dielectric regions 100 pm in
width were alternately arranged. Reference number 1 represents the interlayer dielectric; 2, the barrier
layer; 3, the wiring metal layer; 5, a state before the polishing; 6, the wiring metal region vicinity of the
interlayer dielectric; 7, a seam; C, the distance from the upper end of the interlayer dielectric region near
one of the wiring metal regions to the lower end of the excessively-polished interlayer dielectric region.
[0101]

(3) Defects: defects on each of the substrates were examined with a defect inspecting device

(Complus 3T, manufactured by Applied Materials), and then a length-measurement scanning electron
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0.5

Anticorrosive
agents

Benzotriazole

0.1

Triazole

Solvent

Water

87.8

90.7

87.8

Pattemned
substrate

Interlayer dielectric polish amount (A)

360

380

400

Erosion amount (A)

170

200

140

Seam amount (A)

130

140

100

150

The number of defects

2~5

2~5

2~5

Less
than 2
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m croscope was used to inspect the nunmber of all defects (scratches and
organi c residues) per cut'. The substrate was then evaluated. [0101] Table
1 Mterials (part by nass) Pol ynet hacrylie acid (wei ght-average

mol ecul ar wei ght: Polynmethacrylie acid (weight-average nol ecul ar wei ghV
21000) Methacrylic acid/acrylic acid copolymer *1 (weight-average nol ecul ar
svei ght: 8900) Methacrylic acid/acrylic acid copol yner 42 (wei ght-average
ol ecul arTaW ght 8500) tiantylic acid/nethyl radhacrylate copol yner '

(wei ght 4avit 3egit nol ecul ar weight t 14000) - Methacrylic aci ddautyl

acryl ate copol yner 4 (wei ght-average nolecular weight 4 13000) 4

Met haeryli ¢ aci al autyl netha * Examples
’ M;/tcﬁals(pa“ygarsgl ate copol rr:;r 95 10 up 12 | 13| 14

Polymethacrylic acid
(weight-average molecular weight:8000)

Polymethacrylic acid
(weight-average molecular weight : 21000)

Methacrylic acid/acrylic acid copolymer *1
(weight-average molecular weight:8900)

Methacrylic acid/acrylic acid copolymer *2
(weight-average molecular weight : 8500)

Methacrylic acid/methyl methacrylate copolymer *3

Polymers (weight-average molecular weight : 14000)

Methacrylic acid/butyl acrylate copolymer *4
(weight-average molecular weight : 13000)

Methaciylic acid/butyl methacrylate copolymer *5
(weight-average molecular weight : 12000)

Polyacrylic acid
(weight-average molecular weight : 59000)

Polyvinyl alcohol
(weight-average molecular weight : 22000)

Abrasive

s Colloidal silica (average particle diameter:70nm) 6 6 6 6 6 6 6

Isopropy] alcohol —- 3 3 3 3 —_ -

Organic

solvents Propylene glycol monomethyl ether ) — — — - — 2

Propylene glycol monopropy! ether = T = . _ 5 _

Oxidized metal Malic acid —los| —|os| —|o0s5|—
dissolving ageat Malonic acid 05| —|os| —|os| —|os
Oxidizer Hydrogen peroxide 05105 05|05|05]| 05105
Anticorrosive Benzotriazole o1 o1 |o1for]|o1]o1]ol
agents Triazole 0.1 — 0.1 — 0.1 —_ 0.1
Solvent Water 87.7 | 89.8 | 89.7 | 89.8 | 89.7 | 87.8 | 90.7
Interlayer dielectric polish amount A 360 | 340 | 360 | 400 | 390 | 330 | 400

Erosion amount (A) 190 | 260 | 240 | 220 | 220 [ 250 | 260
Patterned

substrate Seam amount (A) 160 | 150 | 130 | 160 | 180 | 160 | 130

Less | Less | Less | Less | Less | Less | Less
than 2|than 2|than 2|than 2|than 2|than 2|than 2

The number of defects
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(wei ght - aver age nol ecul ar wei ght 1 12000) Pol i i i

_ ( yaerylic acid (weight-average
mol ecul ar wei ght 4 59000) (weight-average nol ecul ar wei ght t(22080) °
Pol yvi nyl al cohol Abrasive gain s Organic solvents Oxidized netal

di ssolving s.gent Oxidizer : Anticorrosive agent
dssol g s Solvent |sopropyl

Table 3
i Comparative Examples
Materials (part by mass)
1 2 3 4 5 6
Polymethacrylic acid . . . . . .
(weight-average molecular weight:8000)
Polymethacrylic acid . . . . . .
(weight-average molecular weight : 21000)
Methacrylic acid/acrylic acid copolymer *1 . . . _ B .
(weight-average molecular weight:8900)
Methacrylic acid/acrylic acid copolymer *2 _ . _ . . .
(weight-average molecular weight 8500)
Polymmers Methacrylic acid/methyl methacrylate copolymer *3| _ _ _ . _
y (weight-average molecular weight : 14000)
Methacrylic acid/buty! acrylate copolymer *4 _ _ _ . . -
(weight-average molecular weight : 13000)
Methacrylic acid/buty] methacrylate copolymer *S . _ . i .
(weight-average molecular weight : 12000)
Polyacrylic acid _ . 01 0.1 - .
(weight-average molecular weight : 59000) )
Polyviny] alcohol . . _ . 01 | 01
(weight-average molecular weight : 22000) )
A;':isr:;le Colloidal silica (average particle diameter:70nm) 6 6 6 6 6 6
Isopropyl alcohol — — 3 3 — —
Organic
solvents Propylene glycol monomethyl ether —_ 2 — 5
Propylene glycol monopropyl ether 5 —_ — — 8 -
Oxidized metal Malic acid 0.5 — 0.5 — 0.5 —_
dissolving agent Malonic acid — 05| — | 05| — | 05
Oxidizer Hydrogen peroxide 05| 05 | 05 0.5 0.5 0.5
Anticorrosive Benzotriazole 0.1 0.1 0.1 0.1 0.1 0.1
agents Triazole — 0.1 — 0.1 — 0.1
Solvent Water 87.9 | 90.8 | 89.8 | 89.7 | 84.8 | 87.7
Interlayer dielectric polish amount A 390 | 400 | 370 | 360 | 390 | 380
Erosion amount (A) 600 | 640 | 400 | 420 | 530 | 550
Patterned
substrate Seam amount (A) 350 | 380 | 250 | 270 | 300 | 320
Less | Less | Less | Less | Less | Less
D e than 2 |than 2| than 2 than 2 |than 2 |than 2
[0102]

In Tables 1 to 3 are shown the evaluation results of the polishing slurries, for metal films, of
Examples 1 to 14 and Comparative Examples 1 to 6 when the slurries were used to conduct polishing.
In Comparative Examples 1 and 2, into which no polymer is incorporated, erosion is largely generated at

a level of 600 to 640 A, and seams are largely generated at a level of 350 to 380 A. Thus, the polished
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Propyl ene glycol nonomethyl ether Propylene glycol monopropyl ether Mahe

acid Mal oni o acid Hydrogen peroxi de Water Erosion anount (A) Seam anbunt

(A) 03 - 0.54-- 0.5 L-HO.5i 0.50.50, 0,1 10.10.120.1 87.8 90.7 87.8 360
380 400 170 2001740 150 180 140 100 120 110

surfaces are low in flatness. In Comparative Examples 3 to 6, into which a polymer other than
methacrylic acid based polymers is incorporated, the generation of erosion and seams is restrained into a
slighter amount than in Comparative Examples 1 and 2. However, the flatness of the polished surfaces
islow. On the other hand, in Examples 1 to 14, wherein a polishing slurry of the present invention for
metal films is used, erosion and seams are effectively restrained so that the flatness of the polished
surfaces is high. In Examples S to 14, wherein a copolymer made from methacrylic acid, and acrylic
acid or an acrylic acid type esters is used, erosion and seams are restrained into the same degree as in
Examples 1 to 4, wherein a homopolymer made from methacrylic acid is used, and further defects are less

generated than therein.
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The nunber of defects 22 Tab]le 2 Exanpl es surfaces are low in
flatness. ItE Conparative Exanples 3 to 6, into which a polyner other than
nmet haerylic acid based polynmers is incorporated, the generation of erosion
and seans is restrained into a slighter anpbunt than in Conparative Exanples
1 and 2. However, the flatness of the polished surfaces is low. On the

ot her hand, in Exanples | to 14, wherein a polishing sliny of the present
invention for netal films is used, erosion and seans are effectively
restrained so that the flatness of tKk&ANSIi shed surfaces is high. In
Exanples 5 to 14, wherein a copolymer made fromraethacrylie acid, and
acrylic acid or an acrylic acid type esters is used, erosion and seans are
resi n-Bi tlt ed i rteelishies slammffme@taéﬁ uged famespsind otishing sipp ofyh @pkishinganethod
homopol y ek, dRde ﬁxjéto ?%{) yog})%llgﬁigdaﬂ §leH§>@f{1du@tﬂg &M@ﬁah%yefj%f ‘?lcstuﬁstlaafee

| ess generate than ere . A polishing shiny for netal filns,
used for havisgeointtrippiriditichiy heviep aofirface yompritiienepneaye iegePnis Bed eRNvRgregindiar st
pol i shi n%aﬁfeppla&fr Po(?l 'c%h{;g fgl? gllt ;Jroﬁg[%gtﬁgt hibkg @t egdrﬁl:e ltﬂé’r@éf Ozinda the

substrate having an inter ectrlc aving a surface conprising
concave irgsdughc m@tnvéﬂa)reeg“ jillech gnto dleb@maverregual,s@p #Bdp cewvdh nEer lfl‘n'e)’er

nterl ayef, ecug%agegtﬁe AP erl e BULOEGiBRI SRS scq,aRd Lhe el ectmeonductive

mat eri al |nto the concave regions so as to cover the barrier
| ayer, ther eby thedeiromy rohighingastapi @iexpaaing theovierlaeh diclseiny exertgioprex resdpesiad;

and pollshti &L SHGHAN é/g‘oéxbg%iﬂ S éﬁ&?po‘ﬁ}h@(&&ﬁ' ng the interlayer dielectric

over the convex region rrier er éxposed in the first l'i shing
st ep, witeregi the ptlshpe biughfmgnetdifilngs doowprisres ehrasi\lelgrmn%emsﬂliaevﬁnga

abrasivelg&ﬁkgﬁﬁwp %Hﬂ&&%&h? ﬂlbased pol ymer, an organic solvent, and

wat er i'es of th rasive grains is at |east one selected
fromthe gr ouptlwon@les of thg alphsiw gralnsals aeashoneacleded frem thejgramicansissipg elblica,

ger mani a,ahﬁlﬂﬁa, G&Q‘, Illlal%g, zﬂg&%‘! %&rﬁ‘naﬂ Q,egnﬁ Hodified products thereof,

the methacrylic acid based polymer is a copolymer made from methacrylic acid and a
monomer copolymerizable with the methacrylic acid, and
the methacrylic acid based polymer has a ratio of the amount of the methacrylic acid to the

total amount of the monomers being 70% or more and less than 100% by mole.

2. The polishing slurry for metal films according to claim 1, further comprising an oxidized

metal dissolving agent.

8. The polishing slurry for metal films according to claim 1 or 2, further comprising an

oxidizer for metal.

4. The polishing slurry for metal films according to any one of claims 1 to 3, further

comprising an anticorrosive agent for a metal.

5. The polishing slurry for metal films according to any one of claims 1 to 4, wherein the
polishing slurry for metal films is a polishing slurry for polishing a film to be polished which has, on

a surface thereof, a wiring-formed area having a wiring density of 50% or more.

6. A polishing method including:

a first polishing step of polishing an electroconductive material layer of a substrate having
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the nethacrylic acid based polyner is a copolyner nade from Enethact lie
acid and a nononer copol ynerizable with the nethacrylic acid, and

the niethacrylic acid based polyner has a ratio of the anpunt of the

nmet hacrylic acid to the total amount of the nononers being 70% or nore and
| ess than 100% by nole. 2. The polishing slurry for netal filnms according
to claiml, further conprising an oxidi zed netal dissolving agent. 3. The
polishing slurry for metal films according to claiml or 2, further

conpri si ng igerlaysi délgatric hayingrretuaace camprifihg cohveshging ask gpryex fregionsed barrieh | ms
accordin ive
el N9k (AN6/80 AL 1ﬁ£rﬂ¥g?sdllale bfle %}ngQﬁe{ Eﬁfa;& ?{ggol%nth@P%eﬁtsmcgﬁdg%ﬂé\%fng
to any ometafal talym frfisd lintp dxezlconva’verr@mnstsh@s potdvehihadarsieylaysy, theiebyrmaking i ns
is a poli | yrr d!'mto be polished which has, on a
surface tbagireg%?/&()%”% Jom;ex?g) 161%%&;2%:3@ aving a wiring density of 50% or
more. 6.A poli mec@dmilﬁm stwcd)fLmtprlg the fntqrbverplﬂl(wﬁm Mg Greepnek rpRiPissShi ng
an electr I f [ t r

i el cot PO AR i e L bl Biod S 1 bol Bl 3D P En B DR BT
a barrieﬁﬂmayemdﬁ@ﬁombvmppﬁ@mnhét¢ﬁterIayer dielectric along the surface
thereof, and the el ectroconductive naterial layer filled into the concave
regions so as to cover the barrier layer, thereby making the barrier |ayer
over the Tconvexlheegyliolnisg eandmsie@lccmdm fo claim 6, avhsesiro et pedrlastni digleettieps of
exposi ng e e convex regions by polishing the
barrier ﬁgeg?b%%%%%gﬁfﬁl ﬁ&lﬁ'%ﬁﬁbﬂyﬁ% hpng step by using the polishing
slurry for metal films according to any one of claims | o S. 7. The
pol i shing meth 4 rei I cis
751 11 cor: based TS Sapiis P scborin oM @ FhiEn' f AlcUglaudhE LY, |0
met hod adewedi mgnlyof edpaérs 6 or 7, wherein the el eetroconductive naterlal
is made mainly of" coppen 9. The polishing nmethod according to any one of
clainms 6 to 8, wherein the barrier |ayer conprises at |east one sel ected
from t he QYr oup Bensligtigigetbdd aentdalgumany ant af dansanpolindsrein thedniniamlayer

ti tani um GoRROUNgS. it YAISHER HURIRE SPofClRUAISof LatlallED i1 ANEbrigLARNT UM

conpounds
titanium, titanium compounds, tungsten, tungsten compounds, ruthenium, and ruthenium

compounds.
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