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06516ZP USA TI TLE OF THE | NVENTI ON: ALKALI NE

POST- CHEM CAL MECHANI CAL PLANARI ZATI ON CLEANI NG

COVPCSI TI ONS CROSS- REFERENCE TO RELATED APPLI CATI ONS
[0007] This application clains the benefit of U S

Provi sional Application No. 60/554,638, filed 19

March 2004. 5 BACKGROUND OF THE | NVENTION [0002] In

t he sem conductor industry, copper interconnects are

i ncreasingly being used as an interconnect nater P8$16ZP USA
rat her than al um num The superior electrical
conductivity of over alumnummay result in

hi gher speed |nterc ﬁMFJﬁE’&WE@}Té@Ner current
carryin apabi lit Current| cop er interconnects

o AUKAE HRSTGHEMIGALMECHANICAG P AMARIRATIGN CLEARING
"dual - darmscene" f abri CaPMSILHT m%s Briefly, a
damascene netallization process forns interconnects

by the dep05|t|on of conductln sses
formed on SRQSGH-BER %@'—%Tﬁﬁé%ﬂl% ly,

[ocmnn %@ébﬁh@étloﬁ%ll%gfihe wmt of U9 Pesvadicehl Apploatibs Noar e
em conduct or substrate. These substrates

50/z§|5é 63&&4%? éplhﬂﬂ"@b%qded with an oxide layer. Material

may be renoved from sel ected regions 15 of the oxide
| ayer creating openings refereed to as in-laid regions

ithin th bst f in-laid [
\tl:morrlegpong Lo Z%@ﬁﬁwwﬁﬁcﬂﬁﬁﬁﬁﬁbiﬁ@n f or i ng
1003 | 47 et et PR, CEPRRIGT GI-PATTAE R BREGEno Deing used
as bﬁ)i'rﬁéscoﬁ?édt ll:(ﬁatté@ r]atﬁér thh@gRimintey. Wee apsrior aleettichhainductivity of
ankets the

cof s SR Sy Resp o HEBEE PR MB(ron FectRpe o Prgplesurren
cal‘i’)ﬂng b%ﬁétﬂltw n@ﬂrlrér’{tlry{ﬂa%pﬁea Hiércommeatd dredermenlr usﬁngw@ sdﬁ-ealied

r I 3 1l e
ARG oS IR R RtOR et S POF 8 HaP R

mefé!lﬁéﬁbn p&@eé@%l;ﬁrﬂdrcoﬂ’tﬁ&@ﬁﬁﬁel dapesitior otmmlectlrfgmmals in
f oundati o

f
recoRreByNE OUBFEINBHEPEERIR GUHERES: PRI GeTPeHgeY débices
(e. @ l, mtdcedtedichcuiRh ued oRhed ﬁnlbtﬁrrrldf?_,ductbeit}lt{m‘atel a‘pest;)e lsubs;rgtes are
SItlon eclL.r 1 1 Ng. e .
oereBeroRE AR s e aveEReboe) B sHep e eih geiécieaTagions
of the :m}d@day@ icRegating @gelﬁiﬁgmfdf@red)m asahaid oetjienmhamtrmadubstrate
ol | 1 NQ, eS| n ess
sulgge. Threscasadabiiens spranpRs (A BTRFI o | h@m forming the

corlulasdr ivirey Gfuhd aedce. CMP of copper |ayers are -
06516ZP' USA

[0003] Once the in-aid pattern has been formed within the oxide layer, a thin barrier
layer may be fabricated that evenly biankets the patterned oxide layer. This barrier layer
may composed of, but is not limited to, titanium nitride, tantalum nitride, or tungsten
nitride. After the barrier layer is formed, a seed layer of a conductive metal, preferabiy

comprising copper, is deposited. The seed layer of copper forms the foundation for the
bulk deposition of copper by a variety of deposition techniques including, but not limited
to, physical sputtering, chemical vapor deposition (CVD), or electroplating. After the bulk
copper has been deposited, excess copper may be removed using, for example, by
chemical-mechanical polishing {CMP). Besides removing excess material, the CMP
process adds in achieving planarity of the substrate surface. CMP of copper layers are
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particul arly chal |l engi ng due to the fact that the
copper, the underlying substrate material, and t he06516ZP USA
diffusion barrier material are renoved at different
rates. Thi s probl emis often referred to as
"selectivity". Qther problens associated with CMP -
processes, particul arl ¥ W th copper |ayers, jinc

a

€, .
paiRUIathechRbleng g eeio the Fact s <APRAN fif U’Eﬂﬂ"&@géﬁig?f%ﬁ material,
arfy tﬁégﬁﬂu% ioh t@n%r'rﬁ’e?térlal [:AORMove aElReRs Gﬁéé €¥his problem is often
I shi

Tenpval of excess material_is

@@lﬁmaswé@pwoﬁheraarealﬁwﬁﬁawwewtbw@mceaﬁﬁf particularly
WIEFP | GRbraTRRMSe, D@ 1PFiR888 SdpPYLdi¥aRg,IdXe erosion, and/or
gﬁl cat| on of a CMP slurry containing abrasive
flebig $cles (e.g., alumna, silica, ceramc, polyrrerlc
articles, etc. } wWthin a chemcally reactive nediu

[0p@4la lo P pracesIes, palighingsand iermvelqfiexapsscRpieppldR éﬁ%om%i'shed
th?’b@F;ﬁra c%‘rﬁlfn?é?t%n '@}éhéﬁlcﬂpé}'mﬂé&@ntcﬁl SehNDOESE VP Brocess involves

I shi ng P Ile a chemcally reactlvesluﬂ%(
th@ appligatiomg %@Na’sslu@y ﬁamtﬁinmg@rw(ﬁ/@ara%ﬁ (8- gre2yina siica,

ce'rdgpll‘:ebol?fﬂg Eém% REPRABA of Heflic) réébgi@é mddiuf§ ¢ a substrate

asl ve brasive particles m edded
supem In 8 heicslEMRwoRRsS ﬁ@fatﬁﬂsygfﬁ%@aps 58 M@ATPBICEesorUbbed via 2

po‘ﬁ’sﬁ:ﬁ?ﬁﬁd %lté Eech%fc%ﬂ fe%cﬁ%‘éi@@ e6htdint %M@éﬂ@ﬁédldes flows over

reactive medi um pical C slurr
theguéanss 18 ugbmﬁh%&l\d @mqe%aef@rre%t?r%%‘ﬂv%d E*&"PP'FVE @‘éﬁ abrasive
parfRgd m&gbé%ﬁ%ﬁlﬁe§ Withip G2 Blirface @t %@p(ﬂ@hﬁ@%@ vihik @he? §iitthce of

a ent active agents that nay added to slurries
the WQTQHG%CQIH@CAW B"tbéh@@"?@@ gackve mP@'U@cl d), amino acids

gl ycine) and azoles (e.g., benzotriaz
[oéﬁﬁ]or4 bRicBLCYIP sy iSrascacsiepHs syspepaien %Wlpﬁae‘i)%fs"i%%%‘ée particles,

re&HVE 2RBniRasiridetts, aﬁl:l'a"@iﬂtaﬁiﬁto&lddu@a%émuF{bhbt% a@@ﬂts that may
oxi des that are enerated fromthe 20 slurr

adgpe teslyrries Jaglyde SgARIc 36ide .0 @liiecr a&@l@ﬁ@gyaé%a Neiyoine) and

az6R&(8igN velEbifhHidd) € BInfaRinalehp dW}éﬁ‘mé@ﬁh@ lé%&es?lﬁdwmd residues
orovi dé. a potenti al source_ oOf CcOrrosion. abﬁr,&)ircg'gthe

SUF'F] as pagiclss, Umeadetad igrdmprptiessand eHides fhﬂ‘@f%ﬁ@ﬂ%ﬁ

sldrﬁyor%btﬁs lpv&bhg el ésdnhé bt Ak Fe&@i0b agbMBNESd IrfcdrRIFECIIP slurries
- on the i shed surface. Further, certain reac

maRIRR lpale RIS SRWAS NS 2 FOIETakSOUERR o cgﬁoapaakpeexample the

usk @% hgﬁé%xv@rpa?ﬁélé@ Vvathid R SMP U rﬂé@nﬁ?‘ chasevarildub ‘pﬁrti%ﬁlate
reactive agents such as certain sa

_ ts such as sod
coplgimiaaite i regiain PR H1e RAlished aHEcs: FeBhpo GRARINIPAAIVE, ngg'ts such

asfﬁéhﬂyﬂrlﬁiél@ﬂ?ayn@é/ve' &aa@amehégi&hesbrqnmfdrﬁﬂatsum@emﬁe Other
these netal ron inpurities. Additionally, reacti

reggivA egeRig EHCh as sRitein saltsssypkas o, ot iU ANd 5o cralts and/or

coh@%ﬁhd@?ﬁ é’llﬂ ﬂﬁﬂﬁﬁor%“rﬁaﬁr%a%( béhizakigPRicant érﬁ&rﬁ@@ﬂﬁése metal
urin rocess hi s reS| dual  oxi de I

loraw%% yAﬁcﬂ'F@lﬁ“%tfﬁéCté’le@@?mSc%c Gh oxidizess ey | @r feﬁﬁea' oxide
layRP oﬁ'tﬁ& E s Gu@@b gt hé’tﬁ‘)n &f@.r@@&pp'é@ d!‘.l ﬂ'% G‘l\hﬁiﬁocess This

apost cl eanin
rebiiR OB ARG erb e SRSV ST Ige i an slectronic
deGRErosion to the underlying substrate surface.
Addi ti onal goals of the post-CWVP cl eaning step
[obow! UF@ren@éiSf e preblens M best-¢aP oi’ean@@@l@#l?xa&!% needed to

prevention of watermarks on | ow dielectric cons

reinPYaihe residueaeescrivedidpreculedNGPRITRRiqT fodh FS pgliing substrate
sulass AQditi&RINGSA8 Stk Posi-BRIF QakhiRY sRbEnAEE, BRhaRIrkt liMited to
nature and tend to form watermarks during the wafer
drying. Ceaning chenistries also need to minimze
wat er-mark formation by inprqving the wettability of
the wafer towards the cleani'ify 5 chenistry. The
post- CMP cl eaning step shoul d neet these goals while
mnimze the etching of the substrate surface and
avoi di ng increased surface roughness to any
significant extent. BRI EF SUMVARY OF THE | NVENTI ON 10
[0007] Disclosed herein |s a post CIVP cI eam ng

T T B R o L



15 conposition may from 9.5 to 11.5. BRI EF DESCRI PTI ON

OF SEVERAL VI EWs OF THE DRAW NGS [0008] Figure 1 08516ZP USA
conpares the capacitance versus tine for sone

exenpl ary conpositions described herein. 20 [0009]

Figure 2 provides a conparison of inpedance curves for

sone exenplary solutions of the present invention.
preGmtion ofwgtermadsmndow disleattiecoustany (IPwd sudacasgédvanced low-k

b SRRETR et R AN B AP rghro an ena
to Taxm WNG’ERH’HKSNU[I@@E@]Wﬂpb@WWN@‘@ﬂWhﬁ@“@%ﬁ%@@Pmﬁéﬁ to minimize
weAS SR B Waﬁ?ﬁ@ h@kﬁ%ﬁ%ggﬁf{agmg) cﬁ%é’ﬁrﬁ%r fﬂ@the@?ﬁmng

- conmposition a erern nma e used
chemvaive ThesiostiediRyde@niag stepfshowdinest Gisegiogisivhilg minimize the

etr%iﬁgﬁﬁe shibstffs Lkttt !Hﬁ’!#:ﬁcreﬁgé‘d SUHARE gtf@neﬁto any

ai ns “copper or copper-c arni'ng materi
signdficast @dger' and "copper 30 containing naterials are
used i nterchangeably herein and includes, but is not
limted to, substrates conprising | ayers of pure
copper, copper-containing alloys such as Cu-Al -3
06516ZP USA al | BR&F SRYIMARYIQY TIE INMENTE?NaN Cu
nul ti-layer substrates. In these enbodi nents, the
[0Q0Tdp d¥isalossd hateinis & eoslebME dleaniid eamrpsitign #hd 2 methpd eomprising

sahg, r:ﬁea@emaﬁamﬁttﬁé eVis ?F&lo%'draoédn%déﬁﬂoﬁ 19 48t HQlhERIESSHer

oxi dat1 on of surtace Furt her t he COﬁpOSItIOﬂ
chemigabmeeharties! RlAsarzatian coBMESAEANREE AR UENIbHase, 8 pluraltty of

chélﬂgﬂﬁ% é&érﬁ§ cérH RecfSot dhUmifd %H@E&bo@hé %E?dlcé?ﬂcﬁlﬁg}&éxycarboxyhc

fter reat ment wt he “cl eani ng

HCQOWUY aisuderipnt aed opfianaly a&ﬁ"@ﬁ“@%lﬁ’tbﬁﬁfa‘ybefeﬁ‘ the pH of the
comhag, av@onsdsliatyig agents, optionally a

?
actany and optionally a corrosion inhibitor. In
certain enbodi nents, the plurality of chelating agents
is conprised of at Ieast one ami no pol ycarboxylic acid

and atshmm@mméwv SEVEIRYVIEW S SRITHE R AMINGS

the conposition
[0008] Figure 1 compares the capamtance versus time for some exemplary

compositions described herein.

[0009] Figure 2 provides a comparison of impedance curves for some exemplary

solutions of the present invention.

[0010] Figure 3 provides the X-ray induced Auger electron peaks for an as polished
and as-polished + solution treated sample.

DETAILED DESCRIPTION OF THE INVENTION

[0011] A post-CMP cleaning composition and method comprising same are disclosed
herein. The composition and method described herein may be used to remove residues
generated from the CMP cleaning process. In certain embodiments, the substrate
contains copper or copper-containing materials. The terms “copper” and “copper-
containing materials” are used interchangeably herein and includes, but is not limited to,
substrates comprising layers of pure copper, copper-containing alloys such as Cu-Al
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10 may range from9.5 to 11.5 or from 10 and 11.
[ 0013] The conposition described herein includes a8516ZP USA
organi ¢ base. The anmount of organic base added to the
conmposition should be sufficient to obtain a pH of at
| east 9.5. The organi c base does not cause corrosion
to the underlying substrate, particularly copper. In

ailogas temdnTi,ﬁ' /e ardl TafabldCurontisiayersebsirajesi in thesseembodiments, the

R Besr S B AR ek i ATRRAMR A (R HerpplEl bt

sw;mialrag’nyetidxgd rotvansaeloxitigtnat icdppdr BMAR)e. Further, the composition may

oSO B e L0 Tk
seﬁﬂmrtdiuotoymafgﬂs)aﬁen trﬁtrtmyh‘amﬂ‘osamnn hydr oxi de, -
(2- hydr oxyet hyl ) tri et hyl ammoni um hydr oxi de,

[0002] hyTheoxtgariihy EQrnpositiampsdnaprises watarhqm«:r@anldéaaaﬂca mlmraﬂty of |
orB i BYBREP A B A BN SR B8 1 conai
enthoalireents ythaphoalityini thalhtingiagentsus boraprisEkiiiflat Braingriessniod

pogicgfbroxglw %&é’ Lf?d ggggg'o%et@g%?(y ESI%IOQ g: a%o tﬁe{ﬁ\? b the composition

dr oxi ncl
mawmggyﬂoansmmwrcgdnmnm@ame!; such as prinmary,
secondary or tertiary aliphatic amnes, alicyclic
[06dd] nehe compasitioo destnites henein lincfusles epcirganiabagee sTheaamount of

o B FHIPAATINN B A S, SARAES o s pt ot e 5

Thnlmgamq basaltessyncd chnss casdsicdi tmdeey!ung eyubstrate.epaaticgiarly

cog?%}'dhg r‘r? )%Qé%liﬁéﬂéfg?%é @%Bg‘ meﬁ%e e rﬁar% ﬂg?% oo oﬁﬁse& I% quate rnary

I C am nes e nono
armendryilmriydiodden émdlcm(amp@mqh qeatlamaa;namm)oetwmhmromdes include

et e LR hEoRte (ARG JOREREA ACRRA hinrBRbe s
tettﬁnnmmﬂgmmn?mm lystioxddias tiipethptiethytamraomum regeuide; -

R IR OR e A i e P R G,
hydnosidel &hyﬁroxynéwyatnpcqpylarmnammdwdrmam (1-
hy&%ﬁﬂgpg@{o@%ﬁ%nﬁﬂ& &’qwcry&lo%%?( Yh BAE pSgigﬁggg@%@lmeﬂté the

€ arona amnes I'ncru
cotpbsihiery Centaine aamﬁt%mﬁhyﬁdn‘amyiydmxm suSpes TMkH Examples of

ottfef gpﬁéd:zé Bﬁan Jbeasegbsé.egsv @Jéﬁcérngg J}H?@Pnnaon@%ﬁ}:@@ iEKidle, but are

pyT i |ne
nohtisnipeeh lhydr@xylplylrr@m mrganlpmp*emesdsuq:a as prlmary secondary or terttary

ahmg %N 4 & é}f&'l@gﬁ\g@sngmaﬁkﬁ@?ﬁ{l sa ﬂel?%r?fgﬂrl]igam]—rté%, and

organ er
aquenﬂa mampma \ﬁpemﬂo araraples lobthe l"[ydmﬂarrﬁrnesceclade: hydraxylargine

' t al
N NGy ERE Gl A O S SRR R AT 21
diegniihysiroxytargoe. Specrfuswnnpies bighe primesi alipbatic aipes irphuie
mefjBeflglaring, B fereiiing A ol OSTETIGhRORAPED" S it
exaoplea obtheratcdindasy Bliehatin aminas includie diethapoleimine IN-

m |é$%%tg'ag lf@zbfo%&{égﬁ@?%ﬁ# g%ﬁﬂéﬁ lethonsﬁﬁab&ﬁ%é%H&es of the
te'_'twmmatlcanmaemmpludedmmethyiemnr@nthaﬁplcandeihyiétpﬂIanoiameon
o iAHTG L BEnE HGRTE art e oGt bRAMRIRAETRL 0.
dicacioﬂm)wianmne Pregitic ¢xamsplehalt therayorsdtc@aniney imnlude oedztdroine,

dib%ﬁg n?ig\r!]&?e?l%{@e{ ?Ignﬁr#ﬁk a#éér}gicgggijgﬂ'&apeggpg]th Tlt?&er %clic amines

corrp03|t|on may range from 50 parts per mII|on (ppn)
to 15%or fromO0.1 %to 5% b¢-wei ght. Exanpl es of
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15 suitable chelating agents that may be used i ncl ude,
but are not linmted to: ethyl enedi ani netetraceti c 08516ZP USA
(EDTA), N-hydroxyet hyl et hyl enedi am netri acetic acid
(NHEDTA), nitrilotriacetic acid (NTA},
di et hyl kl enetri am nepentacetic acid {DPTA},
et hanol di gl yci nate, citric acid, gluconic acid, oxalic
inciededpyrishe pyrofidice, ayirdlidans: pmdme, meirpholine, pyrazine, piperidine, N-
0 0
hyﬂﬂxggthglk)ﬁ)@ﬁﬁr En%uagpr%ﬁdggn i%gt:)lg ggé %@%ﬁw’i&’éa‘%@@%‘%@ \Wek ither
alonergrdm owbmnwn widimen¢ anotiephosphoni ¢ aci d,
1- hydr oxypropyl i dene-1|, 1di phosphoni caci d,
[0@14}y|9amaq@ phelatindggest g]@m@gp'n@rms(ele@twejwuh regard to one metal ion

ovéP Qﬁﬁ%%r? o%“rt mﬁ%}rﬁ@%@%ﬁ%g %I'rt]sftgeréeof are used in the compositions
deettrtlraﬁldéweelnaiﬁmbﬁleyﬁetw Ittasephelemameﬂtamad bind to metal ion
coﬁt'a 24k ﬂﬁegﬁﬁgtgﬁégﬁggﬁa hﬁ&&@ ﬂr%ﬂhﬂﬂi ﬁg%ﬁh%osrgéh Further,

am ne enepnospnoni
in mr@umymn@rmenmthmmtamnm stmbthm@t@m retaic thesamptal ions in

mele&n;s&tm%#rd%\%h ﬂte%ﬁéfﬁbme%régp{@%goapme%u@gt&egnﬁace. In

noni um sal t's anic amne s mar Or]l C acl
cesain @mtiogdinaitsl thel chﬁa@mgﬂ% addﬁdwtpdhagt:mpoayﬁqmt may bave

an@éé{i@agg EEA(E’ & A% fla 95‘5 gﬁév'eﬁt fdeftion fo¥ ?@fde? s@ﬁdaée' at an Zalkaline

|c acl car ba acl
pH30 1, 1, 2, 3- tetracarboxyllc aC|d

but ane- 1,2,3,4-tetracarboxylic acid, pyronellitic
[0048] d Thexpoeariakion ptioks chiglating-agent agmq£t@|the cefppesition may range
| d [ ) o
ol S RAHBIRAEA 1055 8355 ooy 85 e e B ldpies o
suitebledcheadating ageats tdat rpay be heenbinslude,diut ase pettliedied|to:

v PR ROREOTAG N R ROIMARERbSto e
(NHEDEAD m;tullotrtacetlmmm (NBA)s d remyﬁt@er&trmayrqepamaaeme acid (DPTA),

et BIGRRR il 850 T d0ht oxBFEL 3B AN AP Tk i,
methotthiphasphomio aai amirptrlsyrmm;tbmephosprmmccam @trwnuw drprgr(bsphonlc

R I e S SRR S R
diphiospiveic ddth ethydnaitoigmathiyleneyhasphomhie seid,

ol ARRP ARG S B BTt b tibelhoe sig

ethglenpdiaminebiemelioylereapadyphdnicsacid hydr oxycar boxyl i c aci d

oAU B R L5

hemiarmaetbtrabyrbmetr@ienelphospbbmrdacrelt hyl ene diamne tetra

i b R B A B B e
propemﬁcaammetectetamlemy(dﬁﬁh\)spand:crarctdrcnrlannmomlamestarlts, @garnic amine
sai{s%}%nrrgéagpsu%?:ﬂt?;a% gt ggé%éptﬁgp?c%?é lg'c‘él 81@’51?? acnic Lnége“?%acrd
phthaliveadid, faroan ad:ld.qlquccaetmxpﬂrc daidsonehEartticarbagl acrd propane-

R e £ RS DA S B

oxycarbloaylicl acidsastict sasglymo nadid ag-hedrarybropionic acidccitticaacid, malic acid,

tartfE R, Brae il ol BRI TE SR IR dBiyppenci such as

catectal,endgalibly plassphotoagion suth af pywobrerspebrimesid, polyphosphasic acid,

for exanple, an aqueous based organi c base sol ution or
chelating solution, or it can be added separately.

Some nonlimting exanples of _wat er include deionized

water, ultra pure water, dis®rlled water, doubly

distilled wat er, or deionlzed wat er haV|ng a | ow netal
content. Preferably, water 20 is present in anmounts of
about 65 % by wei ght or greater, or about 75% by

wei ght or greater, or about 85% by wei ght or greater,

or about 9596by MEIght or greater [0018] Surfactant

o . N a e .
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25 properties, detergency, rinsability, etc. In these

enbodi nents, surfactant concentration may range f ros8M6ZP USA

ppmto 10000 ppmor from50 ppmto 5000 ppm Further

exanpl es of surfactants include silicone surfactants,

pol y(al kyl ene oxi de) surfactants, and fl uorochem cal

surfactants. Suitable non-ionic surfactants for use in
hetiérocynlio cospoumgmehtasdioxyquinatires, dixetores sucivas hidifyridyl

at& | and nonyl phenol ethoxylates such as 30
P r>é) X-114, X-102, X-45, X-15 and al cohol

O85BS Aol S SR8t ariv

pdiycathveyliccacigrphch e ynydylanereoxylc aoid| Ardiso aolycgrbexylic acids may, for
x?h@@ %héla?enrq§%gl:?b¥ %th’ﬁetﬁe épﬁpgéﬁl nu%/\Jsei?ﬁea%r%'Ieéﬁhﬁ ability of

ionrc a ed an
theaae&minemodyodrlxdxylmdi@hambe ):lmamldhetﬁat Fisding pH tsmby reducing the

effeg?{;\}gbg% togﬁ;?:rgg io ﬁt§( ?%%déétﬁfgb%%@?ﬁ%ﬁ&%@% Wadded to
lmgrqyeamanm pqmlnynemwatethe pgitigalat BH lgyelsy dixayipascof suitable amino

oA LSR5t o sl 0 U PO Py

ettiyderer @emnfre tridkaticracihiHBE0#A), didihyvieoa tiammine hentyecaticZoRODTPA)

an%o%Hoﬁn%ie EH'fAﬁIC ?Hélﬁé%igfﬂ)&gr %Q(gg?%%%{li@ de Eﬁ tirl\c?LEHéqtgtnc acid,

ghalosis dmid, oxpallc@naiL taytasid deid, fuoasic acidd actic arcléctn e maﬂlcsu}ﬁr
en?b%‘&ﬂﬁént' ﬂhpeeesdlﬁ%rebﬂ&eﬂ}ﬁlg ﬁ?ﬁ%l £3 DhiRS Eé@car@;ﬁnic acid EDTA and
an al'so

nposi t i Sclosur
thmpydroxmba@owmmds gthnonm adisband ¢ifindsid sveiughd, or about
0.2 to about 10% by wei ght of a corrosion inhibitor.
[0047] OWateois alsp preketiin the dommasition disclosad hefedr. I tan be present

inci@e ?@R/ ﬁ?@%ﬂ?ﬁf@@&?ﬁ%@?@% A cg sqare&a'n{hbéJ an an@Eus based

orgaricpanecsolution dschelating saatiano st ibean bé aﬂdedﬁ@amtsﬂybéiome non-

| Ilrrfltﬁ{g é{éﬂlﬂ?és of illerthélA ge.gﬁf&dj 08Bl @ibe] dRfhda witer,

tri azoe I ox am’ne o
douihlga ostifled Emnmreblcmﬁzepatvawrdtﬂvmg alomroetabepntenti Fraferably, water

: . e acidl
is b'%gé'lﬁ{ﬁﬁ gﬁl&hn{s%q gbbﬁ‘t @‘H&cby e {qﬁt o? 3?{%}%(;0 a%%‘? V%A{W n\g?l?tgt or
gr%awrd pr alzdLd B5% kicweighiptrigredtes o Bbeldidd?s braweigbt or greater.

anhydri de, phthalic anhydride, benzotriazole (BZT),
[00183 o Ssiriaclant may bexoptienallytediiad i e campofion. Any type of surfactant
anl&‘:ﬁ{%’ﬁ%ﬂ rg)rﬁgg g\gﬁtgﬁ%rll Fﬁtb&n@ tﬂahng?ﬁjeer)‘é(gf rﬁia)‘? bé“ﬁ?é’d The choice
of ewfactaritoveyi depebt LpeR varcas ofitayriaieciudiog vweﬁmg ieperties, foamlng

h d

GG er ALy QR0 BB SrBgEi, fuREdy poncanvaton
mayi ren@gfrnmd# Ry It PG Rl ot frem| SPornne ta20QP pRmal Evitherexamples of
suft&didnts Hdivie ﬂf\%ﬁ Euﬁdfcﬁéntg deggt(glﬁ{fjleﬁé( BRHLAsurRbiartd, hAd! ©

corrosion in ors I'n ct 0se, ‘amMmoni um
fluprnpb@ulcabau@fac@ngsc [ Swtableamnrignig@udactants for use in the process

COH’I?E)&I fn@ﬁh ?t—‘a Atrﬁnﬁ}i@ dd ahd %oﬂ)‘é ggen@%oxylahes such as

ace oace n certairn e I rents
TP¢B®N®5H id,i DB X-65, Xd§ andallapiel ethoadatesiauah Eh?aBBH@ %

CRHEEAS PP 8 Sl S aRh, st

exgngl,aqr swtactamd [nyld.de)gaetylen@@l@ho@ar[detlveﬁéhereof acetytemc
I

dlo?;% gaﬂbl‘hb gﬂgw%ﬁeg géefo\' E(glmgrgfﬁlsﬂ%gg%cleg}r%ﬁc Gdﬁéltaéét!?ﬁctants ) and
bi oci des, preservatives, and other additives. The
additive(s) may be added to the extent that they do
not adversely affect the pH-fange of the conposition.
[0021] The conposition described herein may be
prepared by m xing the plurality of 30 chel ating
agents with water, organic base, and other ingredients
such as surfactant, corrosion inhibitor, and/or
addltlves |f added In certal n enbodl rrents the

- e . L T 1
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06576ZP USA reduce trace netal ion contamnation. In

certain enbodi nents, the m xing may be done at a 065162P USA

t enperature range of about 40 to 60C to affect

di ssolution of the ingredients contained therein. In

enbodi nents containing certain chelating acids such as

EDTA, the solubility is very lowin water. In these
deewbimﬂsrtbereet aicbhoidgrimanysandesedesdargisteoxytatel, ague/ethexylates,

oipRBRE i initls Dl REER, PRl e chondeT® givcon

orrotisarisurfactants ppmsdded i thareferepte baSlichedres Emuisiiessl and Detergents,

. Y [ :
NSRS SRS 7 et PErBbb sEbRhely e icrers Confectioners
Putlitieng &bl vieGlentRotk Mt , a concentrated conposition

conprising the plurality of chelating agents, organic
[00t8] e, Capdsimniahibiors eyt st be apibrepy added toquovids protection to the
[ r ' .
o, o B R e T s 58 o
canlalsd mptlenallmntanm up toalpmit1 53 By weilhip we alorud Otzbtodiblout H0% by

we:@ﬁ Cg%tr&??r Isloﬁl n%éﬁltg: Il%y%%frbélgg irth t{ﬁF?ﬁ&fﬂqth‘nf& similar

er m onger e and easl er
appliabiphsguan as wmammsbdnmg SertaULNQ 5,4100873) whitle is Incorporated

BB OE el LSS B2, bl gromi
acgi, be trgenisadic salt diqqhebult aamaazoteota Hydraxylachineer amd salt thereof.

o SR B S e e OB M Bl oo
acthispphthaligasid, maleic asid; lumsariccacd; thlimalie agidl melmjc acid, phthalic

ocfl? R R PHAHLE i Jircer BehackRGBRNER D G i

cashdxyhmuotmyolar diethy! ttydBh@@Enine sind thedactid acid drd ¢itrisi agid salts

th%{a&%ﬁ?th%aggorﬁugh% f a('n ?éSIC%VC)OlT{JQ bR i’r@fggé %ﬁ%ﬁé@é?%ed include
cafectiok pgppaltohtendgistess e‘sga(tlid:éi@ Pa;rhldulat hystroxytamiogs ihat ean be
us8y iR Jd%ta‘?eih &b%&hémaf.é aBHerﬁee%{cﬁc %&’Eh& %{tﬁéa&@% HUhLraBE. Vet
conprise a ¥|e y O [fayers to rch the ne a?
othwtesamalesm shitable cwmson unlstbmrp |mo@d:letfn@mteoamumrmi;hiosulfate,

ok BEISTAR b ARG kg T

dirfiétylapetodesarake. on cantad) ampoanmentssfrrbee@qrrowndnlablitmgsav include a
r t o]
wegp%tc%atﬁa%!:n% W%PH %r%?@ ﬁ?r%%bgﬂ %’ %brgdu(t: 90 oEQHﬁ\g%E;%?Weﬁk acids inciude
tnhydtmqum&nehdlgy:irdxwleemua and/on salmyihydmkamicadad. and
addi tional netal layers. Further exenplary substrates
[0020F | Udte compositinn malyaisoindide ong ot jaes ofthe éadliowing gagiivas:

d uctRfleby
chaREelRbafcrs, 3, bPSLRd Hhitdhalbs Y Clle Hfiledy The additiets
mayedss atided te thehexdent tlnatrthwmrpdnt@dvataetysaﬁﬁ@t iharmH talnge of e
cor‘ﬁg%’ﬁ&?' ng residues, oxides, netallic ions, salts, or

2% or combination t her eof present as a filmor

[0(@ t 'T‘Hélcgﬁﬁoégﬁh gﬂ&nb% 'ﬁgretnjﬂﬁag%ﬁﬁdrr ;Eﬁgd Bgﬁﬂﬂﬁ%me‘)@urahty of

i nvol ve scru
chelatirg pegrysrwith watﬂru@bewc ibase afridmtuernwedlﬁ*ntscm@h &6 isHgawant,

coﬁ&%@ﬂn@\%ﬂ?h%%/%‘f Eﬁdigvrl% Meddda. Iﬁ"&QlttQﬁ enfBokitRshis, Gn & Ingfdtients
used in cleaning composmon described herein may be purified individually or as a
composition consisting of two or more components using ion exchange methods to
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06516ZP USA i nvol ve spraying the wafer surface wth
cl eaning chem stry at high velocities. Still anot p@616ZP USA
method to clean is to imrerse the wafer in bath of
cl eaning chem stry and inpart nmegasoni c energy using a
suitabl e transducer. Typical tinme periods for exposure
of the substrate to the conposition may range from

reduae teacamtel iol cantbmir@@ion rutertajn embdditent30the mikingtneay, be done

ot 8asrpatuts renedi it 2Bawd e At MskRulibEattne ngpocients
conizired.thémeinc dn Embndemmmcmr&mh g cartdiaichelaiing avids such anEBTA, the
sofibiiF Yeu RHy T bBEnp BreneBEPaBhE, 1 hin0 BE asirabi g, cissolve
theserdcistin agsolution suublstmra; e \wrdamid bﬁseldlmsmnm’r ta adding the other
{

colpREsE T rpip 5tbRaen el PSS b BrsiB by
undisyolver paicias that beuld Potemtialiyedinouthe sobstratait nospher e

contai ning certain concentration of volatile solvents

[0022@ h iman iaﬂgpatnwémladadlmhoi aiconczrdetted cormpositivnzoengeikingtthe

0
ok gl <o g oo S Pbg 5 MR Bo AT ior
inhmtﬂﬁhmqardmedi tmle?wlameeigrtledg:Etﬂfpﬁsm[eaaaeq;r:pmlm A
cofelfiplto RS Tiob 5f frdPisreBh oM s oo, SRR le58 e ghe
com;appate tsuhnd desireli direnpdbrandg.i A lmledt?ermnagaélgfgemmga?sﬁeif life
an%ﬁéﬂ%ﬁ%ﬁé%%?&%g%%&ﬁ%ﬁ%C ang CI);em cal's Inc.) and
o 3 s ORS00 Dbl i B At
afterthe IOMFP eiep. [Seitabie substrtédPk!utiaibe asppetdintied tG,OSemiconductor

il G e TLLRD, BORAHAAS ERTBILDR SR postons
comeingigtsiliven cach asngystkalie spicon, m&ilmm,morpbomiqonzepnamal
SI|EL,E8$1 Q}P c?n &lomh%‘g%?d)% }: s\f%o}i %?%E%%%b@%@?%ﬁ%%ﬁ%ﬂ%{ “%iOC”), silicon
mtm h%Nt')h elli€ai ¢cabonigide fipienT)cotganodlicylgssead QBG28. 91%
org%Héﬂ%é%lllc%g él?gﬁe%g(f‘giéé@h’uflﬁog snﬁ‘éﬁ?& bjggg%sb%F%g EI{OO%HQII S
apfroptiaje sobstratesan Mixbwesithecaof.o Buhstrmeb rnagrfmmmr esmprise a variety of

a3 i o8 s iR w20 AL TS coligRL R agyfor
exayniesqiffiasioh BarrigBlagerar(s.g., TEN,PEIE)Ny b, TafC)kl, P V¥ 6BENT VISHN,
Ta%gAgﬁéﬁ,nTié{cﬁ\ml‘%%%ﬁ%r%Wﬂnﬁi@f%@ﬂr&t ébeatihgs, pﬂgg}gﬁs, organic
polymers, porous organic, inorganic materials, low dielectric constant materials, high
dielectric constant materials, and additional metal layers. Further exemplary substrates

include silicon, aluminum, or polymeric resins.

[0024] The method described herein may be conducted by contacting a substrate
having post-CMP processing residues such as, for example, abrasive particies,
processing residues, oxides, metallic ions, salts, or complex or combination thereof
present as a film or particulate residue, with the described composition. Method of
cleaning may involve scrubbing of the wafer with polymeric brushes in a fluid medium
consisting of cleaning chemistry and water. Another method to clean wafer surface may
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bal ance water. The conpositions disclosed herein were
prepared by mixing the ingredients together in a 06516ZP USA
vessel at roomtenperature until all solids have
di ssol ved. Table | ExanpleC tric Acidd uconic
Aci dEDTATMAHWAt er pH Ex. 10.5 %0.5 %0. 5%1. 44997. 0698. 93
Ex. 20.5 %.5 %0. 5%. 46997. 049®. 51 Ex. 30.5 %0.5

inwiives sraviogdie: wafers@rfdaee, withoslearigy chemistry at high velocities. Still ancther

mgjﬁ é ﬁcléé;ﬁs@og@{)ﬁ%gse% F@(ﬁ@ﬁ? bawo/@ %anm chem: and :mPart
megashnitsenengkising & lsglmhle)tyerssduneraTmmlym}mq:eﬂodg éqnexp@ﬁure of the
su\k%ﬁat?%l i d&vﬁ%s'itféﬂ%%graﬁ%% %H ! e@ﬁ?feob'ﬂg 60mﬁu1%§| dr 1o 30

ary’ conpoSitions provi
minutsisedr 1 to Tabiretes. AlteGsontpcP@ththe sepwesition.dhe pdbstrate may be

rin;s)gﬁ Wflﬁlt e e' V%P{réﬁ: %ﬁpng@ngHt%gg dEBngEE WaRdr itk QPrinse
copfaining dsioviggd wBter hwmmrraeidﬁwesmwrbe azmlmyeéiobe@m euring, and/or

affapP B&ﬁé&@tﬁ% %uﬁtg?% ﬁ‘le éon?Bc{%Wog %es%rﬂ:eﬁ" Hélljélﬁs R%Fﬁgr ig.;ﬁypically

tes the exe
cacrmtmﬁlundermn imeg aahesnhem: hiaraite rriativerpambadicents, doging may aiso be

P@ﬁ&%a%{ﬁoséﬁ Jn'téi |ﬁ§i céﬁaiﬁ?&ﬁée‘ﬁtr&ﬁ@?oﬁ%ﬁé {N¥rss such as
er - ec tr tertace. ower
Isapaprzyd atcah@ien peder ttdnmuzeeietﬁct fcgmeﬂolpﬂwir@odwiog- of the

copper surface possibly as a result of a protective
[003&] d T Hedplawing axarsples atsherogided s iirthahidustesteithescogipositien and

e provided in Figure 1. Capacitance at
m%ﬂp%@sgl'.ogéé gg‘gﬁ{') 51 is lowest thereby indicating that

oxi des nmay be protective and Cu20 nmay be form ng on
the surface. At higher pH levels, the capacitance is
hi gher indicating eitherggajseeg thickness of oxide
or a defective oxide. A conposi t| on having a pH of

[0682;623 %I%& %hﬁwn%ebéapegﬁl% gy efagipllé‘s%ér@ dondibd 6AkigPRMch silicon
wafers contalnlng an electroaated copper surface film were polished using a Speed-
FAM IPEC 472 CMP system, using the CMP slurry CP3210 (manufactured by Air
Products and Chemicals Inc.) and diluted with 30% hydrogen peroxide in 100:4 ratio, at
2 pounds per square inch (psi) pressure and a 50 revolutions per minute (RPM) tabie
speed for 30 seconds to remove any native products from the copper surfaces. In
Tables | and |l, all amounts are given in weight percent and add up to 100 weight

percent.

Example 1:

[0027) Five hundred gram solutions of exemplary compositions 1 through 5 were
formulated using the following ingredients: 8.62 grams of 28.91% purified citric acid
solution supplied by Air Products and Chemicals, inc. of Allentown, PA; 5.0 grams of a
50% gluconic acid solution obtained from Acros Organics; 2.5 grams of EDTA powder
from Acros Organics; 28.70 grams, 29.00 grams, 28.55 grams, 30.11 grams, and 30.88
grams, respectively, of a 25.16% TMAH solution from Sachem Chemicals; and the
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Exanpl e 2 [0029] The effect of cleaning chem stry on

oxi di ati on was studied ex-situ. like in Exanple 106516ZP USA

exenpl ary post-CWP polished wafers were i mersed in

exenplary conposition 4 for 1, 5, 10 and 15 m nutes.

After drying in aspin-rinse-dryer, these 25 wafers

were used as working electrodes in Ganry paint cell
beflancetwegen Ufposenmfsitions dasciosed hensin wenei preparddh by owking thes

T ! ¢ )
s S B e L o B R oF B3l f scvos
grow h using electrochemcal -10 06516ZP USA
i npedance spectroscopy. Such neasurenents were carried

TowW approximately 1 mnute after the cell was filled
' water. Figure 2 shows the |n'pedance curves

E)ié ?g‘i?nrzidg JEFU@W'%%& bm i unmm a WH‘[LIJ o pf pH

i al Frovi datalon a conparafive or

S
“control " sée‘mpl e, @\%I ch was CI\/P pol i shed ahd not
TR AT 5 G BWpOYT oy T POt

I

_2‘

JJM‘?\l teT sifloggyt TETTt 803
IIP&SLZ 1 UIII :5°)6‘|:c

. , AN AA 9.51
X3 o1 05% |- 08% "“f.fﬁj,‘% 7

1Y "2

= mn 2 AR AL 10
R TR i ST - N

—i

= 9
D'C;(n ® g g

oy 15%% [ . 95.99% 10.61
5811 3;0§§f§“;2¢5/éﬁ;etﬂ3$35 T o H6:98%, | ; 10.82

C) T P
X

the first 5 mnutes of exposure. 10 Exanple 3: [0331]

t f 1t
oghal; Fhe PR Rhids Svs esfevTaang FEPERsa b e eyt it oel for
thed pu@oy@asmlsutatoxrd@ﬁm mm@@;r@t e denIWaka ﬂaiéd’ witlo lthaj}a(elmpm'y

| S % sol u on o
coffpprfprsaioniod frrsad Fbial abay i sodpilsr Romraled

Pdninm@mlf(aa%hdstaﬁﬂasglﬂﬁdﬂtwﬁorEtBH’o:éde 5&3?\;’:8 2sigy altrofhemical
9. 35 rarrB 0

MBS SHOGTOaPY- (DU MeRSHRPTRME AR S Rl clhat dpproximately 1
mlﬁmaﬁ ramktes f1rOQﬁmbleisraa:dG|?naﬁthsSa)‘teﬁth1é céll Mhsdilledrwitio the exemplary
coEnﬁgs: "ﬁ@'-ﬁ'@ %ﬁq@% ovi d Hggpec‘a.ﬁ;ze%sﬁ%lgﬁg tgelaerrgulil've Fttec] to obtain
thf&wacﬁ?wmtmbopg@pemanﬁi?tesn@ﬁhf@w mr(cgﬁé“dit)anw& itdieative of
con m.t he absenc (0] 0 a on C er . .
g0b praSechl L pBae BBl pobii 2k ebeiil CCRRIARFs gyide formation
ongl@@!aur@vﬂa Poé géﬁmﬁ oméeumaﬁtmb ére @rd:\me@l iA iU i MTlaphyitance at
cm | eces ,Was
oror gl o b 5 B RERRY dhGeRh st SBs Ty it Rptegtive and Cu,0

méytb”eﬂbﬁfghg ohQhd sdifadet i Amighiet PHRbvelR ey capacitdiweddRighst ikgicating
ribe

o B BT o TS e Ve B ahmaRT oA ayiRS 2 PH o
aralidNg. Rimaky beeptimab ¢ ayrtait BpSlicaton, eraddivghinimaisgrewth of oxides
conparative CW

Exampie 2

{0029] The effect of cleaning chemistry on oxidiation was studied ex-situ. Like in
Exampie 1, exemplary post-CMP polished wafers were immersed in exemplary
composition 4 for 1, 5, 10 and 15 minutes. After drying in a spin-rinse-dryer, these
wafers were used as working electrodes in Gamry paint cell for the purpose of oxidation
monitoring. The cell was filled with water. Gamry PCl4 computer controlled -
Potentiostat/Galvanostat was used to monitor oxide growth using electrochemical
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25 polished sanmple which was not treated with the

conposition, was anal yzed usi ng X-ray Photoel ectr og8516ZP USA

Spectroscopy (XPS). During the analysis, an X-ray

i nduced Cu-LMM peak is known to provide good

resol uti on between netallic copper and its various

oxi de and hydroxide forns. Figure 3 conpares the X-ray
imipedarnsEdspiegescopl e Sucio measarlements wereeacriatiaut approgimately 1 minute

=57 BB SR B BRRIEhcOiTa ALRlE Ya BlfBecned s, bBHIRa for
exghpiarg compbsitien édssaafupd:tm of imparfaglre @ aistmepromdp@dataloma

cohgtaRe st bueF Salrhie, SPLch PR 6P S Gl 8788 el e

compositioni ¢ Aci d@ uconi ¢ Aci dEDTATMAHSur f act ant Wat er pH
59%696%/5%0. 19469. 9%40. 50 Exanple 4: [0032] An eight
[0030]h Afedrtieatreehtwetherxehrgidry gomp&sitiat €,che 8&datjmat loeal after 1 minute

et By BB ey Be S HL el bbb drE Y Yo PrpbE seupios. Acne
veholeast, tﬁimsumstsrthat th€eRéiplapveiedramy eorpasitioRatoes &olemse a
seap AR el hR oW BB oxi ge 1 n voi ure

ratio 100. 4) u3| ng a | PEC 372 pol i sher tool to renove

copper fromthe surface. Polish pressure for this step
8 psi and platen speed was 90 RPM The waf er was
;_J[O polished for 1 mnute at 3 psi polishing

I°§’ia13 0 el e A S inBRE hriefth ¢ prep ) Tiogng the
follmiwmg mgredarwwgememalmssebatuow t¢nipénature uvutltaﬂi Rlds have

dié@%ﬂ!&@:g M%P% SE)@M)IQ opéﬁtrl}é%!cmb%lo M@Bﬁé §O%

were C ane rom La
soRtisr af gihicaie pr;lg:l 50 gramerof EDil'ﬁs 5068R grams iobe 88.16f% m{miion of

o8 AP TGRSl Sl et OOV DR byteion
(aajable from HliragPhersicslsamdid Odigrarns phwhitgd e tlalile & prowides thef weight
o EREAOE O RSB B3 P oAy BEocdopca
impestarica @pastrqscmst (ERCA) was usaddwconfipm the abbenst afoxidation of
copper surface after exposure to the cleaning composition. A post-CMP polished wafer
was diced into approximately 0.8 cm by 1.3 cm pieces. One of the pieces was immersed
for 1 minute in‘a stirred bath chemistry formed by 10:1 dilution with DI water of the
chemistry described in Table il. The sample was rinsed subsequently in DI water for 10
seconds and dried using a nitrogen spray. This sample as well, as a comparative CMP
polished sample which was not treated with the composition, was analyzed using X-ray
Photoeiectron Spectroscopy (XPS). During the analysis, an X-ray induced Cu-LMM
peak is known to provide good resolution between metallic copper and its various oxide
and hydroxide forms. Figure 3 compares the X-ray induced Auger electron peaks for the
comparative sample and the composition-treated sample. This figure ciearly shows a
lower level of copper oxide on the chemistry treated samples compared to the
comparative sample. This may indicate ability to dissolve the copper oxides from the

surface.
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[ 0033] Exenplary conposition 6 was used for cleaning
the wafers. A conparative sanple was run by cl eani 08616ZP USA
with deionized (D) water only. Defects were anal yzed
with 20 using ORBOIT"'" Duo 736 netrol ogy t ool

(avail able from Orbot Systens). Table |1l conpares the
nunber of defects in different defect categories after

TahileHdni ng with and wi thout exenplary conposition 6
di spensed in the brush stations. Table 111 illustrates

Citfeat t § Glvomin WEDRAexengMity cgnfutactanbn Véateeduc et
Adithe numideid of defects on the wafler conpared to
dei ohi zed water! alone. 112 06516ZP USA Table |11

Defeect | O &%ifilcat & Tr eat Wit 10.50

osition 6Treatment with DI Water onl Particles767 Film
Resi dues20 Defects not related to Cl eani n2531 Wat er
Exeanie 63 '

[0032] An eight inch patterned wafer having a Sematech 854 pattern with copper
structures within BLACK DIAMOND™ (available from Applied Materials Inc.) was
polished for 5 minutes on a 1C1000 (available from Rohm & Hass Electronic Materials)
CMP pad with a Air Products CP3210 (diluted with 30% hydrogen peroxide in volume
ratio 100:4) using a IPEC 372 polisher tool to remove copper from the surface. Polish
pressure for this step was 2.8 psi and platen speed was 90 RPM. The wafer was then
polished for 1 minute at 3 psi polishing pressure and 90 RPM tabie speed on POLITEX™
Supreme (available from Rohm and Hass Electonic Materials) pad with Air Products
CP4110A slurry {diluted with 30% hydrogen peroxide in 9:1 ratio by volume). The wafers
were cleaned on ONTRAK™ Synergy (available from Lam Research Corp.) cleaner. This
tool consisted of two brush stations consisting of poly vinyl alcohol brushes. Wafers
were cleaned on each brush stations for a total of 45 seconds which included 5 seconds
of cleaning chemistry dispense time and 40 seconds of rinsing with DI water. In addition

the brushes were continuously wetted with a low flow of DI water.

t0033] Exemplary composition 6 was used for cleaning the wafers. A comparative
sample was run by cleaning with deionized (D) water only. Defects were analyzed with
using ORBOT™ Duo 736 metrology tool (available from Orbot Systems). Table Il
compares the number of defects in different defect categories after cleaning with and
without exemplary composition 6 dispensed in the brush stations. Table Ilf illustrates
that treatment with exemplary composition 6 reduced the number of defects on the wafer

compared to deionized water alone.

-12 -



Corrosi onl3 06516ZP USA CLAIMS W claim 1. 5 2. 3.

10 15 4. 5. 20

Table 1}

06516ZP USA

Defect Classification

Treatment with Exemplary

Treatment with D} Water

Composition 6 only
Particles 7 ' 67
Film Residues 2 0
Defects not related to 25 31
Cleaning
Water marks 0 3
Corrosion 1 3
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7. 25 8. 9. A conposition for cleaning a substrate

after chem cal nechani cal processing conprising: 06516ZP USA

wat er, an organi c base conprising a quaternary

amoni um hydroxi de, and a plurality of chelating

agents conprising an am no pol ycarboxylic acid and a

hydr oxyl carboxylic acid, wherein the pH of the

conposition ranges from9. BLAgM31. 5. The conposition

of claim1 further conprising a corrosion inhibitor.
Wdbkrimonposition of claim2 wherein the corrosion

inhibitor is selected fromanthranilic acid, gallic

ati d, BAeorpositiac fa clemringra substrat, aftenkcbenicatmechaniosbpliccessing

acid, D l-pali ci i sopht hal i id, hal i '
act] P S, Sl e ofrefiSrdie ke ey Guffiddium
cat echbydroxigie,cyall 4 piLiraliysdf €hslatifig agérits corapiiging an amino
benzotri,azol e, .carhoxybenzotriazpl e, fruct

ormon: BAIVGRPSRE R @Y AN SFoBunabHs MR e pE of te
I m nodcampdsitonaenges fdorm@tdnel HICRt oacet am de,

t hi ogl ycerol, trihydroxybenzene;, di hydroxybenzene,

sal i cyThégompesitivnoof clait Infurkther aeenprisegesotorroBiom inhibitor.

ST 2ol Pomissifeoi Rebn AU cHEln 7 BBlrbgb Rafbiprs splgeted from
3m' no grthreniic acidy baltic acit dberzoredcat; redorfic acid,e'naiy!cam_‘ei, fumaric
\ t . - . et

e acetyie Dk uiedta i phitend st priiicHeih LELE el e
ni t ri | anhydride gthittealia @anblydrigiedcastathd, pnapafitly esterssof gallic acid,

h Ry f_cl ai i 0 . an .
bol yoargey B ae B e R s el hLARIE. ocine
acet i cteaamdthylfuenicdoep insinddiaceticfacd, dirmetiylatedoaietanite,

of uconiosRPAT by FoBERfzdnd, 35k ELeblE! Plilchfinibfiic, and

aci d, iixttrestreceal, and salts and m xtures thereof. The

70" o oty B d g bhitfe B e 0 ©

NPOS}t | . i ]I I
S o seCtintefon it CREHeh hisferihE e ARbko AT RN i Bbiected
from ethylene diamine tetra acetic acid, n-hydroxy ethyiene diamine triacetic
acid, diethylene triamine pentaacetic acid, nitrili triacetic acid, and salts and

mixtures thereof,

8. The composition of claim 5 wherein the amino polycarboxylic acid comprises

ethylene diamine tetra acetic acid.

7. The composition of claim 1 wherein the hydroxy! carboxylic acid is selected
from citric acid, gluconic acld, malic acid, tartaric acid, fumaric acid, lactic

acid, and salts and mixtures therec.

8. The composition of claim 7 wherein the hydroxyl carboxylic acid comprises
citric acid and gluconic acid.

9. The composition of claim 1 wherein the quaternary ammonium hydroxide
comprises tetramethyl ammonium hydroxide.
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-14 06516ZP USA 10. A nethod for renoving residues

froma substrate that was CMP-processed conpri si ngg516ZP USA
contacting the substrate with a conposition

conprising: water, an organic base, a plurality of

chel ati ng agents conprising an am no pol ycarboxylic

acid and a hydroxyl carboxylic acid wherein the

cbdpos Atmethod fdrasmavipg resichgisrigpni a&snbﬁr%e that was SMPrprocassed
conposi

vae OvppPBbieg canGREVL IR SRS R BrhotR ohtpfishihater, an
r angi ngngnprhaabpmplu@ql@ dvicchetatiog agants comhssm@apemn;o on

an o egsPOol BBt RSt iRkhis G HER Y tothihiion
car boxkés g phlaadgingfroor @8ne d1Base; a surfactant;

optionally a corrosion inhibitor; and water. 15 12.
The coAposippsidon &dr reinaving tdsiduedram a substrate dfsadiwas 4R

COMPI | 563 & ANHSLAM SHBBH HRLVEEPEhlfng from about 9.5 to about

11.5, the composition comprising:

a plurality of chelating agents comprising an amino polycarboxylic acid
and a hydroxy! carboxylic acid;
an organic base;
a surfactant;
optionally a corrosion inhibitor; and
water.
12.  The composition of claim 11 wherein the organic base comprises a

guaternary ammonium hydroxide.
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