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- POST- CHEM CAL MECHANI CAL PLANARI ZATI ON CLEANI NG
- COWPCSI TI ONS  CROSS- REFERENCE TO RELATED APPLI CATI ONS
[0001] This application clains the benefit of U S
Provi sional Application No. 60/554,638, filed 19
March 2004. O 5 BACKGROUND OF THE | NVENTI ON [0002&
t he sem conductor industry, copper interconnect s 08p16ZP USA
-increasingly being used as an interconnect material

rat her than alum num The_superior_ electrical
.conductivity of cBabErO%pr E&Tﬁéﬁi may result in

c ALKALIE EQSTEHEMCAHIECHARICA ) . BhABARIZA LR Gleaine

are forned using a so- MP&S! '@N%Iamascene or
"dual - damascene" fabri catl on process. Briefly, a

dama ] tal Li ' ' t
by the. acaBORS BkFERENGE o ey APBLIGAPRRL o
[oooipr Thid a%Bh@tiﬁ@ glaffs theBemefiveii(es. Provisimel Afplication Ny,
con uctor@%ew ces (e.g., integrated circuits) are

60’55‘%113%6"% AMarshi2¥Mduct or substrate. These substrates
are generally covered with an oxide |layer. Materi al
may be renoved from sel ected regions 15 of the oxide

| bt . oL e (
within the subBALKGABINITOETHEIMERTION &' Vegione
o005 BRTRS o5 ey oG FOORS e 5O B)Bo o
as an ﬁ‘rtéracbrﬁtel@ﬁfnhtﬂngl ﬂaﬂ‘%rlﬂ@ﬂalﬁminmd Wlkl)é hjflp”erlbheleOMDdezonductlwty of
in barri e fabrica
coppaCBiar TR drey teni bR e R 1o n P Sfrebudf burrent
carryi?@'ddpﬁblldya)@.rrrenﬂ@ dJoppecintareshhecisiare farmed wsimgta $d-caliedd

sk e R,y s

‘ metalllﬂaﬁﬁn mﬁc@sﬁom@mtdrumrmtsaiy, the ﬁef)@mﬂmi of condugiingsnetals in

receseRB A SHIMPBROHRT Wl rspod PPN STEaeorpvices

(e.g. Wﬁtfegﬁﬁté’d chmi@)m& Ifcbrh@di ores bﬁinmﬂdudtﬂ;éubdtralg These subbtrates are
cheni ¢

t t
genetaulGRrTPA ) EPaeRYer BURtpaRaA O B ol Solplps romions
of thR8E faybﬁ&ebm@"bml rtafé@lned au aé rslalthepions mithinkthe substrate

surfas) TRERP # AHBIonS BB PORAcH ARVEHG STEaRech g K ing e

condGé¥br witihg@ed® e, i n achi eving planarity of the
substrate surface. CWP of copper |layers are -1

[0003] Once the in-laid pattern has been formed within the oxide layer, a thin barrier
layer may be fabricated that evenly blankets the patterned oxide layer. This barrier layer
m.::xy 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, preferably
comprising copper, is deposited. The seed layer of copper forms the foundation for the
bulk deposition of copper by a variety of deposition technigues including, but not iimited
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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06516ZP USA particularly challenging due to the P6&16ZPUSA

that the copper, the underlying substrate material,

and the diffusion barrier material are renoved at

drfferent rates. This problemis often referred to as
"selectivity". Qher problens associated with

parfirutarischatiengiag tietol the fact thet the eanpsarthe uyesrlying S\@ISUEI'@ material,
andgﬁa )d’g'{u%g)rﬂor} |éd'rﬂ15t89al taf% Eﬁﬁ%efat %Wé@g%tggé gg% ;ﬁéﬁlér‘nqg often

refepreldite lais figelagtitity"e Gtther problem@eggclnteﬂérlmMPﬁmesses. particularly

wrtrﬁéoca%g |a‘¥31@ &guﬁgrﬁ#%}e PRGB! dppePi ﬁngrﬁ)&% er@8fdn, and/or

process |nvo
fiellpps.i cati on of a CVWP slurry containing abrasive
particles (e.g., alumina, silica, ceranmic, poly
[00®4r tin@MB praxiessds, wolishing andtiesavebof excessoateriel lﬁ@afﬁempflshed

throfr)rﬁlp %rcs E@ a&r@b %ﬁéﬁerﬁé&!{mc odtfanibal YRhA&! THBME RoBEss infolves

anical Ty scrubbed via a
the ppplicatiom of @é:MRAblurre centainrmgr aiuaslve p@'&@lﬂs 6@395 alymiga, silica,

ceragﬁlﬁ @I@grlngﬁ%sgiﬁgg ?rt: E?@Fﬂ[u 5 rngrl(::églgz r e er e djr}??o a substrate
surfaée. xinda tpicabCMP pEhédss, abraéermwﬁapamayaeggeqm;mcgw scrubbed viaa

e

the smer \e yetatictinar GNP paBRS$ refergobtacas “figatbabiagive MR, ahraswe

ueous, sus I I
partfibzaey S SRBRPRE BRI sifiee s HABGBHIAG ARVt surfeco of
the wgfnts cdrtacted w&hagenk:allymmyledlamded to slurries

i nclude organic acids (e.g. citric acid), am no acids

[0005}. QA typirlay CMPeslurayis ancacpieoss $Wspgnsion @nmlwhtzfoﬁbé%%lve particles,

fort
oncb BohtBnk i B85 Wity B e £ et may
added talsiarries dncludecorgamie aaitle (. i r citrictaeis) zeumgp aeids (&6- 9lycings and

sroBh T8 5 otk T Phghiy COI D Bsdng g 6 Roiuos
suctpas pardieles, iﬂmsenntetahlonsmpummsandocmde@;sth@rﬁfe Benerejeshifre the
slur&gf} bérgﬁ groc{;ggg %%Zf' ea&lt & &tV ta?éﬁistu.hﬁd RrBlntClPSsturies

par 1 CU ate confTamnants to remal n
maydisé lave sdsiduesdindprovidea pEtﬁMlalaourmmenSIﬂ@aEPr e@mple, the

use PRGBS A1 ST FROME SR by LERE AR paRYRle

' coniraerﬁmmsrm :@gmin sn theqivlislecdeurtasen Fslahers certain reastiveagems such

o RS F AR W PO A & SRt O

reacﬁrh@&gemtsabh as oertarmrpalta duchss smmm,rmmswm, apdérenisalts and/or

h
com R B 158 e oY PR AR mot
ion rdwUrrﬂgs t Additicvi2lip rreactive ag&fhusssuch es pdld&zlersmlam heaweﬁdeaﬁw oxide

Iayeéﬂn Slrrezgclﬁf)gﬁ {rée ?%Q}ﬂrﬂgeﬁ%bgm? tHd 8%&9&\%%8 IAMi prodedd. Thite

residual oxide layer may adversely affect the electrical characteristics of the an electronic
device.

[000=6] To remedy these problems, a post-CMP cleaning step may be needed to
remove the residues described above while limiting corrosion to the underlying substrate
surface. Additional goals of the post-CMP cleaning step include, but are not limited to
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[ 0006] To renmedy these problens, a post-CVP cl ean0g§t6ZP USA

step may be needed to .renove the residues described

above while limting corrosion to the underlying

substrate surface. Additional goals of the post-CW

cl eaning step include, but are not limted to 2 _
pretidh PwhsmaRsarEibividislectfic varstantiioksk)aurfaces. Advanced low-k

dielegi 8495 SR Tor b arlicloh fettbn e OBIRPEE 1 Ao and ten
to fcgtrf\:vﬁféﬂ'{'nﬁlgb thfrigg _'mgr w}arﬁu dm‘crj!gn cCIgﬁrinlg chemistriesalast ngedeto iksinimize
e g G el R SR e

5 cheH&Ws%%&P ﬂg?f_ﬂihg st?}‘s?gzrigmmst?headmais whits ménirdize the
I ER AT AT I ETR TR g

signfiéant &:aém, surface and avoiding increased surface
roughness to any significant extent. BRI EF SUMVARY OF
THE | NVENTI ON 10 [0007] Disclosed herein is a post-CW
cl eani ng conposition and a nethod conprising sane..In

one enbodi nent BRIkE SEMMARY OF TEIE INVENTHOBI tion to
treat a substrate after chem cal nechani cal

10 [0007] ABisdiSsd IRsteindsR posi-OMP oledning campasitmrand dHaediodcomprising

plyrality of, chelating. agents conpr f ]
O =mRoilenr shipnetchae A SRR sTREIA) et A3 e atter
che@.wﬁjl gﬁahémcmﬁ ptarraﬁmtr?mmompa?m&gﬁwaieqrm drgasic bese,asplurality of
i nhi bi tar erein the pH of t e P L ;
* cheleflagpgends amprsad ofigh RingEehkr BoRik S &R o ffthpenviic
acidObpiidiallPRANKEEENt, RAA OBfiorily arcerrdsion intibrites whiatein the pH of the
capaci tance versus . tinme for sone exenplary
15 wn@eglﬁ%mﬁy R S5 dilted herei . 20 [0009] Figure 2
provi des a conpari son of inpedance curves for sone
exenplary solutions of the present invention. [0010]

ook SR (E BRSEERPOREQE SEVERAL Vs MR THEDARINGS
100dBl VNG LBIPEISS TR fBeFEhg M ind el Sfimplary,

compesitiot: deutpibéd hegirsame are di scl osed herein. The . ..
conposition and net hod descri bed herein may be used to
20 {00093 NTigure @Providss a gemparddanchf impedanice cOves forsaemengremplary
[ n cEirtain enbodi ments, the substrate

I @rocefstﬁ. ventio
_ soluligni i the PERSBENVE"“Copper - cont ai ni ng material's. The
L [t)()‘ltO?r rI.g?g;;urg %pp[f'gs;idesat'ﬁg X—%%R&fced Auger electron peaks for an as polished

and as-polished + solution treated sample.

25 | " DETANED 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
7 contains copper or copper-containing materials. The terms “copper” and “copper-
30  containing materials” are used interchangeably herein and includes, but is not fimited to,
substrates comprising layers of pure copper, copper-containing alloys such as Cu-Al
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30 containing material s" are used int erchangéabl Y 06516ZP USA
herein and includes, but is not limted to, ‘ _

substrates conprising |ayers of pure copper, .
copper-containing alloys such as Cu-Al -3 06516ZP USA

alloys, and Ti/ TiN Cu, and Ta/ TaN Cu mul ti-I| ayer

- alloys,srid AITIN/Cu, andl TasraN/Gh aliltidayessubistratesc inthese embodiments, the

despi te bei f | at ed .i | kal,i H
comprsion. SRS beind etpdiecin ap ikl B seriaeh Howxhetasy sngh
surpﬁsix;@?ﬁ@és ﬁ@tlroh_aﬁeoﬁﬂﬂlfjdﬁ\tlsfrmppélesmu@oEutghetrmhtﬁwpmmbiﬁon may

chel at e al _ions and cl ean, various substrates suc
alsc, s ndiztifng ot Sedl vmioiicRbbGreS het & Jn Serpie
seniteriuein wabtert Aftsem@atmiefOWRY sdihe. cl eani ng conposi tion

conprises water, an organic base, a plurality of

[oot2]el Bie ftléamg@ Bbmpositdri comap hr{is%e_ss avater! &motganic, basepa plurality of
tionally a corrosion.inhibjtar. In certain ,.: .

chefeog aBRutay atoPaly § putaitathy s ortisanlys Fiasflinidlter. in certain
emissim éuhts,lelﬁeqiurauty bﬁaaﬁlaMGag@mgw cclanppﬁsetm_ fM?ﬁs’t Onaaf:'lilho

and at .| east one roxy ,carboxylic acid. 0 -
pohRbRYIRARY erd Al leathany ey Sy 5 oThel P ob eftompostion
maylfnge Grofrl9.5@ [ 9SGl lirohh €0 andp@si ti on descri bed herein

i ncludes an organi c base. The anmount of organic base

[0015%d €Thd conttsition meleﬂiﬂédd‘fersih Mtﬂ:ﬁé@n&ﬂ@éﬁic bgsé. The amount of
obtain a of at least 9.5... The ot i ase (does '
orgal bsh Alad s s bRt LS R LA B BRI A e O Bt loast 0.5
The &rg& basy toes Iﬁﬁl&aﬂﬁe cdrrosiuey tb aheumdeelyingreatistrate, particularly

e iments, .the organi c base conprises a guaternar
copld): dRRBTD eSS Rt et He SOADE haseeSniiste dismery
amrﬁtbm@miﬂygrd%d_?t BcdHie a'xambwé@lf qnabl‘r_ﬁi’gemﬂm?mgwmxides include

xi de t.et AR i um hydr oxi de
tetardh R oS KRN e Ee B BT Y P n urm
tetrdt?)' wafblgheniuﬁ%y#?%ﬁmXﬁmﬁhrlb)ﬁyfaimm«hrlhuma'lmidemz |
r( e, - r.oxyet t t hyl a jum .

v B hBety BT R e (4 B PRRR A EP YR de
hydrlamdie( @-%W@ﬂ?&ﬁhﬁfﬁl&g}mmimtﬂyﬁmmdqm hydr oxi de.

n one .partjcular e i,ment, .the c oSi tjon
ryareRyRTaP IR et BT RN TarioRew R AGRPORPAE” eTRsBment e
comp¥&itigh €6ntsihs a%hﬁn@ﬁ iagﬁlﬁtllrﬁlarﬁ m_dmkilele gaeieas el eBxamples of

uat ernary anmmoni um. roxi des include, hut. are _ not
othey SHANR TR G EaRGR R TR A Gy A ERHE v geRadnl O, but are
not Im:iiftdm h?/droﬁ;ﬂ@rﬁiﬁnéﬁ,ﬁ)fg@ﬁic htﬁﬁriésaé‘mh a@bﬁ‘iﬂ?@ﬁ is?c@'iﬂanalsr_, tertiary

.alicyclic amipes, aromatic¢ ani nes eterocyclic
aliphiziip alnines, aliyske 3ines. romaio AMInes SpaEITEEIS RIS
aquédie dﬁmﬁfxﬁéy B@%i{kﬁéxém]ﬂé?l\l dﬁmgyﬁﬁﬁ?xyxfaﬂmge @nclLlﬁcN‘I%ﬂ'bxyIaénine
roxyl am ne , r 0X ne an
(NHROHE, NaeveRsivaRiea e i ey s LN ne
dietHyTHyaRdxXylafiind) NSpdcHicodRanffed ¢fahe!Pemary aliphatic amines include
monoethanolamine, ethylenediamine and 2-(2-aminoethylamino)ethanol. Specific
examples of the secondary aliphatic amines include diethanolamine, N-
methylaminoethanol, dipropylamine and 2-ethylaminoethanol. Specific éxamplés of the
tertiary aliphatic amines include dimethylaminoethanot and ethyldiethanolamine.
Specific examples of the alicyclic amines include cyclohexylamine and
dicyclohexylamine. Specific examples of the aromatic amines include benzylamine, -
dibenzylamine and N-methylbenzylamine. Specific exampies of the heterocyclic amines
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nmonoet hanol am ne, et hyl enedi am ne and ’ 06516ZP USA
2- (2- am noet hyl anm no) et hanol . Specific exanples of
the secondary aliphatic am nes include diethanol am ne,
N"30 net hyl am noet hanol , di propyl am ne and
2- et hyl am noet hanol . Specific exanples of the
incliicy pyridly, pyropding, pyrehidores pymmmdmrphdthramﬂmmemm N-

ropyePuPReTaRen e R TnaER: dne ol g o bé led sither

alorfél Ghie bompingtionivitie ondpactnkr.c exanpl es of the aromatic
am nes include benzyl am ne, dibenzyl ani ne and

[OO'N] nesifod behé’lailragragwmt nfycei hore selectipd edth oégerdto one metal jon
5 ovenb??cﬁéqa % Iﬂga %?ﬁt@gﬁ%%géq% ftjsr?(eheredf Q%h%% iR 9$rﬁposmons

desthibedizigngin. Riipbelicded that thedeyahelzting abgmts mm'rbimﬂ tme‘netal ion

conigTiRans of MBS ale PULBE SRAERR VT B TR sHbgHEA. Furher,
in cét&ﬁﬂr éilandlmé'nta tlﬁ&@ieﬁﬂnggagagﬂsﬂowmlye hble m:]ﬂam ¢hesetrnetal ions in
{ { f '
e ARy e e—
10 ceﬂ%iﬁf@_ﬁwbdglgﬁ%‘rgg ?ﬁtﬁﬁgggﬂngﬁaegﬁﬁt ;ddded iottbctal cbmpesition ingy heve _
i ev
antigant DEpRERRHR DRt ALVl Sp R o gPiar dufiics & dffaiRaine

O pH. di ssol ve theminto the conposition. Further, in
certain enbodi nents, the chel ating agent shoul d be

[0018p| Ehe@oheérratioh obtotal ehélating agentiadded tocthe compesitioromay range
and prevent, the ions f e
- trombhesieRe ailen o) B ST 0L LTl T amp o ERpR. Trpmples o
15 suitégr“f l:lgélé danat@%ﬁ) thgfrllrflspi b @séd mcmapmlatre Adt Iiffﬁttsedha.‘vg |
I OXI ies ev oxi dat i on
ethyl@ned@ﬁwa&tetﬁﬁ%ﬁlagsldé@lﬁ ﬁ%&#rpﬁﬁmﬁftf}ﬂe %ﬂ fHggatc acl
(NHEBTAS HittiRtrRBtiOACiH AUPA), al&%wtlemmgmepemd@bﬁd atial (DMA)
conposi tion_nmay range fraom 50 par.ts r%fmgd
ethaﬂeidm%'wesfqltﬁﬁﬁgda@}b'?%"%%'w e P'%ﬁgmi%&'fgﬁa C di
meti@}lﬂhbﬁé&pﬁoﬁﬁ%ﬂt hﬁlﬁo&&ﬂiﬁtﬁyl&ﬁbﬁn nhﬁadi@,@hyhﬁ@h&dnphosphomc
are not limted to: ethye i.am net
20 acidgiyaRYSRyIdeRE iy HBRSRNA IR, N NEUMORGIE S el
diph@&I'ﬁ’)nl&MQTI@am|ﬁb$l§hb9ﬁlfé@?ﬁé§ﬁhoﬁ:@laéld( NTA) ,

[ enet’ri am negent acetil Cc _acl

d°dwmmm$@ﬁ'ﬁwﬁeﬁampsp onig ae'da@trthomﬂvﬁ@&'ﬁp%rg@é%om%ﬁ% c
ethy%ﬁbﬂuamhw&n@%éphm h@d, c acid,

osphonl C acid, am notrisnethyl enephosphonic
ethv&@edlamqmam YenaRbOBRRANIGaTd aci d,

25 hexéﬁﬂﬁﬂé%ﬁkﬁ&é{ﬂ yiEABSH ilaoﬁtb I%fas phoni ¢ _aci d,
roxypropyri ene hosph n|c aC|d
d!etmqwﬁw'n@ﬁr%&f’é@ a@m@w d andjl
propanedlam|netetetamathylenephosphonlc acid or ammonium salts, organic amine
salts, maronic abid, succinic acid, dimercapto succinic acid, glutaric acid, maleic acid,
phthalic acid, fumaric acid, polycarboxylic acids such as tricarbaryl acid, propane-

30 1,1,2,3-tetracarboxylic acid, butane-1,2,3,4-tetracarboxylic acid, pyromeliitic acid,
oxycarboxylic acids such as glycolic acid, B-hydroxypropionic acid, citric acid, malic acid,
tartaric acid, pyruvic acid, diglyco! acid, salicylic acid, gallic acid, polyphenols such as
catechol, pyrogallol, phosphoric acids such as pyrophosphoric acid, polyphosphoric acid,
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dodecyl am nobi snet hyl enephosphoni c ‘ 065162P USA
acid, nitrilotdsnet hyl enephosphoni c acid, ' :
et hyI enedi am nebi snet hyl enephosphoni ¢ aci d,
et hyl enedi am net etr aki snet hyl enephosphoni ¢ aci d, 25
hexadi am net et r aki snet hyl enephosphoni ¢ aci d,
hetétioeydliz| comrgiouhdsruehpssB-axgjuindiine afiaismsosiich aacd-dipw‘dyl
.2- _propanedi am net et et anet hyl enephosphoni ¢ aci d or
G‘%ﬂ?ﬁ?ﬁ M salts, organic anine salts, maronic acid,

003 e BB 5 5 i Ui an i

polyzakhuxglidaociy lahd aetwdnts(ymarbmqbc acldmmtmrgdlycammtthcmujﬂmay, for
e cpelete mate) PSR o PShilan, Howsyar e phsigtng sbily o
thesmalﬂmg -potyoastidxgtic/hdids magéde da?mfshed athikalrlei pH thereby reducing the
[ OX onj.c_agi Ci

ol o1 BcamRRRn T o iy tiss pTkfonERab g RbE)s podedto
impRsvetledhind patfcrdiatice aicthy plamnolbs;:ﬁ UeNels SExarapiex bicdujtable amino
con A R3S BT e e L e B o
ethw@‘teadham)r@ macamrauwoh@wmeﬂgle&e@mme pehiaaestic acid (DTPA)
anc RS S e b o KRBt R i ace
gluo@ﬂiﬁﬁcﬁd Gdlipraciie sartanc aﬁugmmmlapmrefwuablgc Iralomealpartit_:bla'

dro car, i 1
Sitetness Sreft et saenth 8 g FBNGRBhE AR E5TA anc
the h\ﬁffb)@ﬁ bhtb@ﬂyhcﬂhmvgitﬁcmhﬁammcﬂbltﬂmgamml usedof these
am no- pol ycarboxylic acids nay be di nm nished at

[00£1] k aWaiee ispdtsd ﬁmseﬂityn treckopiprgitioh eliscitfsbd bereire nié san bé ptdsent

M PR Y M
orge@tﬁf Easelﬁowtlohhir chaletirsg sdhtiompbeis car be atidehéapasatslpo Some non-

AR e, G Sl A5 A S e

doubly dititdd wate,i ot deldEEEA)Nat@ hﬁvl’ml oW meﬂaBth Preferably, water

. ent aacetic nitrilo triacetie acid

s PIRRAT) SRS 8 800 Sy 4 U YFION! B BISRYF B SiBEE 25 % K it or

greatér bf SbdAt BE% by@:@bumrymate@ bflabdm 958 Beweight argreatec
acid, fumaric acid, lactic acid. In one particular

[0018)b culirfaetaht mbp be eptivrdlle addéd ththe @gmgsrﬁ@'e nAIsY type of surfactant
i c_ac A an

eniofiElepfiafpnbh ievip e proorahr N oo pea kgt e oholce
of sursethnt irfay(dePérd upén earious chtesia invledingvetting praperties, foaming
oro AR ESHSES R hBtn CoRa AR, BLFREH eppopnyaton
mayfralﬁge?#aﬁ’m {Shm w1@ﬁw€p¥im‘>orbf&$'ﬂ &0 pphuIB000ppae Burthet Bxamples of
or chel ﬁrt I n mor?e gltJrfé)c?dnts po‘yt(alﬁﬂgnengiggds?lgraglgﬁt%,r aartnue ly.
ﬂuorochemlcal surfactants. Suitable non-ionic surfactants for use in the process |
composition inctude', but are not limited to, octyl and nonyl phenol ethoxylates such as
TRITON® X-114, X-102, X-45, X-15 and alcohol ethoxylates such as BRIJ® 56
{C1eHaa(OCHLCH,)100H) (ICI), BRIJ® 58 (C1gH33(OCHCH,)200H) (ICI). Stilt further
exemplary surfactants include acetylenic alcohols and derivatives thereof, acetylenic
diols (non-ionic alkoxylated and/or self-emulisifiable acetylenic diof surfactants) and

.—6.‘



limting exanples of water include deionized wat e0g§516ZP USA
ultra pure water, distilled water, doubly distilled-
water, or deionized water havi ng a | ow nmetal content.

Pr eferably water 20 is present in ampunts of about 65

% by wei ght or greater, or about 75% by weight or

derﬂé&iﬁs&here@f aﬂi@ﬁdﬂ(pﬂﬁ%ytahmcghﬁa@)” ethoddtes, amine atimylates,

e s ST kBB SHIOAE OB e Rere o
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or ciherisafhéahts provigeu m/tn@tef@raneé mﬂ}utohaon’ls Bmaisifers and (Datergents,

Nord Amstcar e idis ke oo Pyt oY s R Eprfaciope

Pubiighihg 0. g{@@arndcgsm,jt oam ng 25 properties, detergency,
rinsability, etc. In these enbodi nments, sur f act ant

[oogan QEEH S iﬂﬁlblt&%)mé}aﬂé@ bé bptbhrihllp auuemtol;ﬁreﬁae proteddion 1o the
conme e R e BBt b by SSAHHESS 8 rsont dciour

canRo/dptiolksliyedtmt ug ¢ ascwftﬁ 8% yniweightioe abémum tocabout $@% by

f t t bl t t
weidha pebeisen tiHGbe A AEHET DI ESUT R o B I
appliditiofs,tstich &a%crsérdiécmbemmu SR NGB, 417, 8T Whisk is3Acorporated

o b i v B o B K b o romnic
ac;o? h%)garﬁfﬁdd Balt, %8pl'(66366 H&ﬁé}.@@“@(ﬁ#ﬂhﬁ@ﬁ'bmé b&éid s8t theteof,

urther exenplary su ctant.s.inc ace
ExeqRiesH 3 Parichia GorpaR Lot ay e AmbiAtis it Delig pEipbenzoic
acid( o Fhﬂham &lé'ﬁ?éhﬁ'@%@ﬂjrﬁéﬁb’aﬂd , Sl fmatiensichd, gnalcaﬂrl a@cid, phthalic
aceyenlc_lo SUrta
sl EIRELOPRATBRIE NV E i poriiaraley (BATh T8erihil: 1)
cartRksenEbtiagsle, Q@lwmﬁm}@{mﬁé afd thegltiiosdidiend citric acid saits

S S i R e 1 7S RS 0 B e e

cateBh@!Vbﬁﬁg?lldﬂ atnheesfeeé %gémmdw qambmen?wratmrt]mnés thas cambe
ent s ri i n for
usedh wlng%hﬂpy%mra@ﬁ@f@ e e oy Bt S8 tEﬁfgﬁg Yet
othe@@xalﬂ leSlof t@u@bﬁl(tlmrf‘ésg)g lgﬂ?ﬁ&k wﬁﬁ.rd‘edmcwstel, alfnrrhlntutm ﬂ'ltlcrhmlfate

al so be optiona added to rotection to the
alycisp Benc peiierampiigonngne] BUMIRReIE SEESE™S The
dimét &&b.&tlte@é}ﬁndéz I Bértd Gﬁmﬁ&glnﬁ!tn&; gy%ﬁrmsmhanhlaalcsmay blnczlucle a

ona contain u abou Vel Qr, a

wealy agldtr@vmg)équ mlr[g,frglm@% W4 @fabg e mgﬁs iof wegk Pgﬁs include

tnhyﬂkayBéHzfeﬁé' QRydroRjbehidte, kRgPsalidyihiperofsmiciaeid. si mi | ar
10 applications, 'such as those disclosed in U S. Pat.

[oozlvj) Tﬁe%ﬁmp%&?oMa@msosncma@b@@ bEineeb ofthe &illowing addltwes

ference Corragsion i
chemicel '@?ﬁ'ﬁ%ﬂsedyeén b'eP'Qﬁﬁu Reesegvalivpgy, ang’?f’%?fg%ﬂ%ﬁt%’e%c ¥ fdgitve(s)
maybePdtfiiealto ik dibmRdteheydddystizenyisalyi difechihe Pt rdngabl the
t hereof . Exanples of particular corrosion inhibitors

compggfiQiie anthranilic acid, gallic acid, benzoic

[0021] The composition described herein may be prepared by mixing the plurality of
chelating agents with water, organic base, and other ingredients such as surfactant,
corrosion inhibitor, and/or additives if added. In certain embodiments, the ingredients
used in cleaning composition 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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acid, isophthalic acid, maleic acid, fumaric’aci dgs16ZP USA
D, L-malic acid, masonic acid, phthalic 15 acid, -

mal ei ¢ anhydride, phthalic anhydride, benzotriazole

(BZT), resorcinol, carboxybenzotriazole, diethyl

hydr oxyl am ne and the lactic acid and citric acid

'redu‘é:éhlta%e melalliePbontammhatio. In d@?talrF&mdetﬁmemeam@I raixingfmay be done

corrosion inhihitors that
ot o SRRIAUIS T999R PP 0 19 40" G 13 et Sesgul of F ingredients
contERBEH tatbinl IMBAHbBAMenE mm.hgtceﬁam chelating adids sothugeEDTA, the

di et hyi hydr oxyl am ne. and elactlp acid apd citric
SOl Ve aw frURIED In tets Srboentse | ir tus BP cBedbijo.dissotve

thesé Qbfd@% 9 Roiufibh Bbitainfng the bikmid asetivsteriontaddingthe other

thiosulfate, glycine,

| .
compenanisys T TegHiig GPmBosion  ReucRberly bg filtgred fpgemove any
undisSoNRId PArikaSs PRE ST hERNtidIN HaRhtRé Bulsstiaesli ments, the

corrosion inhibitor my include a weak acid haV|ng a
Joo2ej frﬁék‘ﬂhli&néﬁv%@r%&mheﬁt h @oAdnitratel cdrissiioporprisiagithe -

acids include trihy benzen dr oxybenzene \
pluralityptshelating @gﬁmoqrgﬁrgﬁggz%apgonaj guﬁg%é@t} ard gptional corrosion

|nh|bﬁ8ﬁ’8‘b$cb\tldié2ﬁmﬂﬁtﬁa?bé%lum||ﬂ1ﬂrﬁte®!&pl@&ldﬁﬁhec@hpwﬁm A
| ow ng additives: chem cal nodifier

concgseled £9MmpgpitiaR Pl e NESton B W RLTe tplute the

concBAfhtbity ﬁ{egc)lesn’éa)étrbﬁ%tﬁ%ﬁ PH. A bhscepiraiidlsé pevmitshienged shelf life
not adversely a H range of the conposition.

and gapigrshipping ehs Béﬂgﬁl%lth‘ﬂéjé@\“?tbed herein may be

epared by m x t he ur 30. chel at i
[0023], cAbe, prgcets me?s%m i§ a?ﬁf@ragbté@%d Tatredting AG fiags: ol pelrate
after S OMrSstep! Eﬁﬁélﬂ@%ubstﬁﬂésf iAsILAE, Hul br&nétmmnedl't@,/s@mzconductor
additives if added cer;alne

matenalah R cauGSEROT e LBATnbOTE B3 sliger Hrgompositons
contﬁiﬁih& isMcbM¥udeaderybihiifg silibeh, PoRjefibory, spmorplious silicon, epitaxial

sfconmhar4iosge s aosn 1 PRlor SSRSIER CoEL, Scon
nitridBREIN") Ql‘bdh%&r@dﬁztﬁaé K‘@CN“) rbrgsﬁcssmca padesli (mms t he

m Xi ng

orgeRcfaonive e aiteses LRSS o GRia Hesaes T srird oter

' appr&&l&é‘éﬁ@s@raiéé%r%lﬁturéﬂhéfééﬁdsmh&ma ﬂjﬂﬁieﬂﬂomﬁlﬁsteaa variety of

chel ati ng aci ds such as EDTA, the s very
iayerswwh»tﬁ? Bletal matenal Schua% SRRARE fft 3PPl Piﬁ?ﬁi t%’ﬁé afydOr
exanfphs IdiflRich Esﬁn@P |§§é}b Y&€g., TiN, hmuatafdsra(c)& Fa?WtwmnTusm

containin anlc base

Tasif Bo, St 3B e V(LT Bbatngs, Fragypt Bigani

polyrRéts| éﬁi@hékﬁ gﬁﬁlcf In'o? nﬁgmh@rlhﬁnﬁwﬁthé!%‘tric @Bﬁbtéﬂ%&ft@ﬂals high
artlc es that cou otenti al %ﬂﬁ'i%r t he substra

d'ele?tUQQQU'StFW aAlogpls s AdeHonah Do HirDgr SXAAIa substrates

includ® SRESH, BiUAnGANSY pohjrhérid leginsp! ural i ty of chel ating
agents, organi c base, optional surfactant, and -

[OuqutTKéﬁbtrfb@rde@éﬁ@a herein may be conducted by contacting a substrate
having post-CMP processing residues such as, for example, abrasive particles,
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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10 inhibitor is provided that may be diluted in npés¥ezP USA
to provide the conposition. A concentrated conposition

of the Invention, or "concentrate" allows one to

dil'ute the v concentrate to the desired strength and

pH. A concentrate also. permts |onger shelf life and

invebaSsmAayiag trpvafer sirtecstwittageantig themiptrp diitgh velodizes. Stilanother
meB et 8 B TBstd top ern B ik b Sgli Hnd Bare

megiisohildnerguiiig abaitablertanstaceb Typiealdineoperiodsifaresiposyre of the . -

senm conductor .materials such,as gal ]l ar.send
subtragh K& e cagasiion ey 3pseRon . exdine. 4B iR ilniRs o L o 20
minGteB} & TioME MinuteR0 NAfRH ebntast withythe @bhipoeition,| the substrate may be

sk i iencio opariad yaodmefie! & gRiopicpH ter hep af s

con@jidliw@étoﬁizy%mwtr d\mg(dﬁ&rgegilt\iruw Maymremm?)_tad sfore, @iriy) and/or

silicon carbonitri " Sl CN' organgsi,l.i ca .

aftef oiesg 1ol Sy IR o oBlioS Braibesheféln DRTFE R typically

carrfeHblmJti QﬁJt:Iéri girihert atmsspherd. 'Ih SE&inativeémbbiiiatentsy dryingomay aiso be
supstrates or

carigg o e AP ey SOBTEITITG SRt P AT B Fevolfesaivents Such as
isopPEyE Elcahol 7V 6fieffo MRARE defectfopibtish ddnigedrginguch as,
for exanple, diffusion barrier layers (e.g., TiN,

[0025] ( Ghd foilowihg dedrhpitb afeoproVided\td fulthé&i ililistratefBieNontpioghion and
T Si_CI}I, TaSi CN, or WCON), antireflective coatings,
me“ﬂf?ﬂ)‘i"ﬁ?@%?@i‘%’?mor gani ¢ 25 pol ymers, porous organic,
inorganic materials, |ow dielectric constant
materials, high dielectric constant nmaterials, and

addi ti onal et al IayersiﬁgM{gFE % exenpl ary substrates
i nclude silicon, alumn g lymeric resins. [0024]

1oo2ef - e e seBeiled Shaaring e g S e Sntipon siicon
wafdr@&bniumgsaméleagopléted copRNl hﬁac?ﬁl:rme_ breqofishad usingsa Speed-
esi dues, oxi [
FAMERE 32 CP SR s e s sy S gy FlBuaS iy B
Proctl?/gfst1 a rldld:d ?érﬁicfleshc_d)lmd diluttdd wmrasd%shydirctf@ ;mwmnlrsf int1001. ratio, at
od o cl eani nay i nv SCr in .

2 Py S AAE e (R Breetys i o s fide B e
speeﬂlc foeBe éadfadi@!sadﬂ aéfmatd ahﬁrﬂﬂig@/gtﬁ%ctsﬁrmzp USRH cappehaudfaces. In

cl ean r surface .may. -8 . i, N .
Tanige, T &0 oAl Fadults B bt noteigihiercans A agd D34, Y&Q weiont
percBhigh velocities. Still another nethod to clean is to

i mrerse the wafer in bath of cleaning chem stry and

i mpart negasoni ¢ energy using a suitable transducer.

Typical tinme periods for exposure of the substrate to

Exarhple iconposition nmay range from for exanple, 0.1 to 60
mnutes, or 1 to 30 5 mnutes, or 1 to 15 m nutes.

[0027] t Eivedmnt rcitgramt dolutioes obeensplary @ompobidiorssb §trougheb waske
formEI%ted using the following ingredients: 8.62 grams of 28.91% purified citric acid
solution suppiied 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, 29.55 grams, 30.11 grams, and 30.88
grams, respectively, of a 25.16% TMAH solution from Sachem Chemicals; and the
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rinsed and then dried. In certain enbodinents, a 065616ZP USA
dei oni zed water rinse or rinse containing deionized

water with other additives may be enpl oyed before,

during, and/or after contacting the substrate with

the conposition described herein. Drying is typically

baldi@énﬁ rvd(rja@& OtHe wmt%mans dl%ebbecahgestllgaemremared by enixing thee
e odal nen may al SO e
InoragRD 8RB0 A e % e teherei o wii Rl s e fbeBRe.

volatile solvents such as isopropyl alcohol in order
to mninize defect formation during drying. [0025] The
ol | owi ng exanpl es are provided to further illustrate
Tabig e conp05|t| on and nethod discl osed here| n. 15
fﬂﬂ')ﬁJ Lal ess ot hn_rv Se—SHe I II tgfl H
E"a&%@npl es| (PG CO@H olgy | ST ght-WsH §Va fers P
cont ai ni 16‘°’9n el opl ated coppgr surface fil m wef e
and A LDEC

r
nolichedliisl na A
e iovp Ll Do %ggc(,;m NN A7 IO A0 A X0
S PTG 13 TN D O P 720 T

.8l el i .50 14 G‘ﬁf/ 395% ol ool 9% L 5Z00% | 10

;E’KEH' (ps \0&%9 llI‘Qﬂ5:¥hd a Qfsl’f‘p\/\ J-EZZQQ ::396;99 Fql.;—\ 10.61

(E06) tahl 85 %pde®B8 k0 08%mndE +555%nplie96:98%nal 1092

products from the copper surfaces. In Tables | and
Il, all anmpbunts are given in weight percent nd ad

[00286 The nobishad walees wengtused @sg@iﬁﬁg gl ?Qﬁjgﬂ (yepamt c%ll for
the Wgée.e ﬂf IE I oxRhtibd MBRitsHn emﬁwesqma@w&h theddeniplary

Wwer e ormu ate usmgthefollovvln

compagtionh provided Ssted inyTabie |-oh GaITy A1 GPMPMia centslied aci
Pote%ﬁbgﬁ%péalv%HB&hipﬁé’s -?éég% rchrﬁt@P'Hﬁ&é gﬁﬁﬂh Gbiﬁme@trsehdnﬁraal

ent own gr ans | uconi c aci

impesisinge ispacteascapy: e8uaty mﬁa%emgm@’@aﬁ Pegﬁg?%atgﬁpgf@ma?tely 1

T ; Rnpl
mmLEtQ f‘nﬁﬁlgg§ ggﬂnﬁfe@@nécl SQﬁmgl;eg%Qngﬁ o%g 5&7&% éﬂé@ﬁﬁh thSexnplary

mmpesmtTheeeigdrogheratcabm%ﬂW% Qhtrined WEGHSUsi:Fied to obtain
the cggfa SitleSof %@é‘%p&p@f efe%tr@lﬁé%l@ﬁ&&%ioﬂ@'c@ﬁﬁﬁtah@é Rlindiddt®re of

ositio osed herein were g{)ared by mé Poq'm
good peatmt@n@aitmqppab@@ta&@rpowbla a&@s@évﬁ ive oxide formation

on thE GREICR! ¢ radly bt o culVe iy A KRS nigife 1 DappStance at
pH of 8.93 and 9.51 is lowest thereby indicating that oxides may be protective and CuzO
may be forming on the surface. At higher pH levels, the capacitance is higher indicating
either a lower thickness of oxide or a defective oxide. A composition having a pH of
around 10.5 may be optimal for certain applications, providing minimal growth of oxides

Exampile 2

[0029] The effect of cleaning chemistry on oxidiation was studied ex-situ. Like in
Example 1, exemplary post-CMP polished wafers were immersed in exemplary
composition 4 for 1, 5, 10 and 15 minutes. After drying ina 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 PCI4 computer controlled -
Potentiostat/Galvanostat was used to monitor oxide growth using efectrochemical

-10-
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Ex. 1 0.5%0.5%0.5% 1.44%97.06% 8.93 Ex. 2 0.508516ZP USA

0.5 %0.5%1.46% 97.04%9.51 Ex. 3 0.5%0.5% 0. 5%

1.49%97.01% 10 Ex. 4 0.5 %0.5 % 0.5% 1. 52% 96. 99%

10.61 Ex. 5 0.5 %0.5 %0.5% 1. 55% 96. 95% 10.92 5

[0028] The polished wafers were used as working
impédjawermompﬁ. Sach ynepasirements WereaarriadhaLtpppexiseately 1 minute

ate st PG WBSHATBE i el i o liveS Bptlrid or
exehgo{aﬁ;] tEf\‘:‘)ﬂ‘ﬁ;o’srﬁlﬁﬁl 4 las grfpmmlen of tmer ﬁégufel 2 also prow:ies dataon a
conp RO oF oL B T RGPt e

cormppsiib.oscopy. Such nmeasurenents were carried out at
approximately 1 mnute, 5 minutes, 10 mnutes and 15

[0030] NLATRS trekinsant Witk exefriplanasorhpdsitiah 4vithé oxitlatiandevel lafies 1 minute
ition, The electrochem I
and SRS RE e SODPYLE P EEeTIRAas o R TOREratit shfipiee, Atthe
vewqéaéthmzmeﬁtsehamﬁé ekerhﬁanyrdlmrﬁrag:mmpbéatumdoes nfot ce;]use a
capa ance rotection of the
39"%’8@ 8" @sggé%trymgges&?f ngg?ﬁq'{gof a protective

oxi de formatlon 15 on the surface. The results of the

curve fitting are provided in Figure 1. Capacitance at
Ex%';’egé; 8.93 and 9.51 is |owest thereby indicating that
s may be protective and Cu20 may be formng on

ooy Gy/8 1 GREFam iR 8 prbi ool 6 REERIepRRER ing the.
fol!oﬁrtngingmﬁm\ts together rmea va%sebatpwnﬁempemwe nytilallselids have
a4 et GeTEREPRLE Ryl e UL BB phg oo
solu{n@@&ﬂdiu%’clhgj aéeu)ﬂ(ﬁa gramsadf EDTiA§9T.B2grams pf @ RSGﬁﬁ’d$C&MIOOer
R LRI oS oL B TP et
(avaﬂabw ¢roit Utta Ghdmicald) arii 7.0 geamis af5vaten uwg? | Nbudes the weight
porcBb AP o RS ot el Slretfice
impedanpe sgectfoswmdmscnk) wasusieti do confirmithe abaéricemgxﬂﬂmred
copﬁé{sgfﬁ eJte/xE%?% E&\eacﬁe%ﬁkqt ceo&%o%{} o'h°| c?sl-CMP P%Jished wafer

was @ro@wtldi’tol@prtgaraatemcr ® cimebyi £33 bm fiece®6 W@f thispieces was immersed
for 1 dnngegg_ B%&ﬁ‘%@%@?@&fﬁt{%f gl%ed B?%Hf&f*ﬁgﬁ St Svated ot R
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
Photoelectron Spectroscopy (XPS). During the analysis, an X-ray induced Cu-LMM
peak is known to provide good resolution between metaliic 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 clearly 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.

211 -
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after the cell was filled with water. Figure 2 shogstezP USA
t he i npedance curves obtained for exenplary _
corrp03|t|on4asafunct|on of tlrre. FigureZaISO
provi des data on a conparative or "control" sanple,
whi ch was CWP polished and not treated with the 5

Tabt®nposi tion. [0030] After treatnent wth exerrpl ary
conposition 4, the oxidation level after 1 mnute and

Ciriez M nliGhscomiy [PEDTAMEWNIMADWer] Swigntantd Watet he | pH
Aci¢onpar Atidve sgnples. Al the vdry least,  this suggests
that {he exenpl ary cl eani ng conposition.|does notl cause

R% selerscoxi dati B | ssue1d % t He fO.1%t 9 MP®Ibes o10.50

exposure. 10 | Exanple 3: / {0031] A 1,000 gram

sol ution of exenplary conposition 6 was prepared by
Exafripté 4g the followi ng ingredients together in a vessel

at roomtenperature until all solids have dissolved:
[0032] 2. Abeightinesh phtiernaad waleychavingtai Sematech B64 pattern iwith copper

strgegr i BEREK QBT ciflafie B Anglol SRR b pac”

polishdéHpr 5 niibutgs anm 611060 mawm fotRohm Sdftags Elestranic Materials)

oSBT ¥ BrECP Bl SR AR b soume

ratid 1G0: mpusjmg a |PEC G Atpolishen taas taiemdve qopgerémre thassuriace. Polish

v 60 1 YRR P i SDBRLUAT Py, g0 S on

polisheiddet 1 eninute a206 psopaiishing préssoms arid 90 Ré’ﬁbtablmrspeed on H?@LITEX

o SE AT TR bl g e e RIS el s PR

CP4fi oA fury) (@tlated with 30%Bydregen pamxmie in Ayitretio by woleme). Toe wafers

werg FegREd b GO HAK RIS pasiebls s rdbdeps Lot caner. s

tool vBssisted DEtivehiusk stmnné gonsistiby ofpolg virfybalcdlip! basbesdWaters

wor§ S 5 ok Bl b 50 o, J Gt it ocorc

of clgﬁmﬁg eFemisttrly didgensmﬁmesanti i40rsecomis afrmismemtrt:LBh waj'laIX-ln agidition
t

the %géss?y%c.#%%eg@s&ﬁ‘iﬁd’%éﬁp@mﬁ%w Shor vl de. good

o5 By RS SEHE f EAR fo Melr v

samiflergs funchyceieaningwith dbienized (Dip eater dniy: Rdfects were analyzed with

RO S50 238 o SHBRNEh S587, A

companeéeh@ nutnber afrmm«:ss inyditferent defect @nfeigedes aftay stleagdingovithand

a ve sa i - indi il :
winGA BB Rer B8l © SikeanteRin 4K bfigh Sufibhe [abid f ustrates
that treatment with exemplary composition 6 reduced the number of defects on the wafer

compared to deionized water alone.
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Sur f act ant: Wat er

10.50 Exanple 4:
havi ng a Semat ech

wi t hi n BLACK DI AMONDT" "
TabMAtleri al s I nc.) was

Tabl e 11

[ 0032] An ei ght
854 poem wi th copper

Citric Guconic EDTA Toé516ZP USA
pH Acid Acid 5% 5% 5% 15% 0. 1% 69. 9%
i nch patterned wafer

5 structures

(avail able from Applied
polished for 5 mnutes on a | C

000 (avail able from Rohm & Hass El ectronic Materials)

DObf2cpathssiication Al | FPreztentswitFRashipiényi

hydr ogen per oxi de

I n voCompositiah B0 100:

Il utTerdatmenhwBio 1 Water

4) usi ng o PEC

Partitles pol i sher too

to renove Topper frointhe surféte.

FilmHRedidlibs pressure

or this step was 2.8

psi and ploaten -

DefétERé: réftedis RPM
Cledhirg/t € at 3 psi pd

The waferzgas then 1
Dl i shi ng pressure and

pol1 shedafor 1
90 RPM t abl e

watglpﬁ,gg(son POLT TEXI

Supr engy (avai I abl

a)

g

from Rohm and

eriars) pad wih AT

Co"ﬁg@ﬁ Erectoni c WA

Products aCP4T

OASturry (dirto
ratlo by vol une).

e0 W tTT—30% hydrogen peroxide in 9: 1

The waf ers

wer e cl eaned on ONTRAKM

Synergy (avail able from Lam Research Corp.) cleaner.

This tool
of poly vinyl

addi tion
| ow fl ow of DI

al cohol
on each brush stations for a total
i ncl uded 5 seconds
time and 40 seconds of
the brushes were continuously wetted with a
[ 0033] Exenplary conposition 6
A conparative

wat er .
was used for cleaning the wafers.

br ushes.

rinsing with D

consi sted of two brush stations consisting
Wafers. 15 were cl eaned
of 45 seconds which
of cleaning chem stry di spense

water. In

sanpl e was run by cleaning with deionized (D) water
only. Defects were analyzed with 20 using ORBOTTm Duo
(avail able from Orbot Systens).

736 netrol ogy tool
Table 111

conpares the nunber of defects in different

defect categories after cleaning with and w thout
exenpl ary conposition 6 dispensed in the brush

stations. Table I

Il illustrates

that treatnment with

exenpl ary conposition 6 reduced the nunber of defects
on the wafer conpared to deionized water alone. -12
06516ZP USA Table 111
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Defect Classification Treatnment wth Exenplary
Treatnment with DI Water Conposition 6 only Particles
7 67 FilmResidues 2 0 Defects not related to 25 31
Cl eaning Water marks 0 3 Corrosion 1 3 a -13 CLAIMS
W claim 1. A conposition for cleaning a substrate
after chem cal nechanical processing conprising:
wat er, an organi c base conprising a quaternary
anmoni um hydroxi de, and grmMslity of chelating

nts conprising an amno polycarboxylic acid and a
“&Vg?lﬁ&yl carboxylic acid, wherein the pH of the
conposi tion ranges from9 5to 11.5. 2. The

CO[Tp%SI t | oggl%];l rec"i‘fc::ag gas Ltraﬁe a1¥e? emi%alzrg Vﬁwglg!ﬂ:ﬁ}ﬁ?gﬁng

i nhi

cor 9 kg % LAY Ao
aci Gy CaeRt gv%%gg%%ﬂrc&wﬂé‘gﬁﬁ’h IPEP%‘EA“H

aci dbolysaRarykic agid gn
pht heqmRosgon ganges, fomd-289 H.5.mal ei ¢ anhydri de,
pht hal i ¢ anhydri de, cat echol pyrogal l ol , esters of

292l | The @fnhpsbsitidRRF Ofalvh 3@ IRr corﬁﬁﬁshﬂ)g(é/ BRI ihEBRbE.

fructose, amoni um thi osul fate, glycine,

tet t hyl di t

3diemre rre y guanl | ne w ?ﬁ?xbl acggila%pl?mhqntor is selected from

tri h Bgﬁgegﬁéhc Qﬁl Qﬁy{ mlc acid, maleic acid, fumaric acid,
sal | @la@st,amnbthahﬁ aclda pmwewhi@emmd maleip gnhydride,
conp@lzthahcmnhyﬁndgl editephol, pynogallal, estengof gallisgacid, benzotriazole,

sur f cacbe@mybenz6triatole, frunm@sammomum‘thmlsdfaw,glm ein the

am netrpokthglzniodink | imimdiateticacid; Iden¢tbylacdtoanatamidey thiogycerol,
di anirihgdiofyerzarpdibgdragytanzene waticyrtlyydedHayic aad diigttes ehereof.
triacetic aci d di et hyl ene triam ne pentaacetic acid,

nltr triace salts and r es
47 her D conipotipn L Rin i cdfpisnd hutiE o  n ¢ he
am no pol ycar boxyl ic acid conprises
5. The composition of claim 1 wherein the amino polycarboxylic acid is selected
from ethylene diamine tetra acetic acid, n-hydroxy ethylene diamine triacetic acid,

diethylene triamine pentaacetic acid, nitrili triacetic acid, and salts and mixtures
thereof,

6. The composition of claim $ wherein the amino polycarboxylic acid comprises
ethylene diamine tetra acetic acid.

7. The composition of claim 1 wherein the hydroxyl carboxylic acid is selected from
citric acid, gluconic acid, malic acid, tartaric acid, lactic acid, and salts and
mixtures thereof.

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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et hyl ene diamne tetra acetic acid. 7. The conposition

of claim1l wherein the hydroxyl carboxylic acid is
selected from citric acid, gluconic acid, malic acid,
tartaric acid, lactic acid, and salts and m xtures
thereof. 8. The conposition of claim7 wherein the

hydr oxyl carboxylic acid conprises citric acid and
gluconic acid. 9. The conposition of claim1l wherein

10.he AuRétRERE Yer@ Vil vebiduddyEbme X sl trae el fas €MP-processed

t et r grEiriditlg: ooiTRting Mhd WaBstané Wah a bdmpbsitidh doifRehgt Qater, an

I eMDyighitic b&&| 8 pRSal#ty SehRlabiHE afdned ®nipiRin Iﬁ%i‘ammo polycarboxylic

CVP- i @ 6:P S Bfliro £ TRbb AR GicidRIHr A kA WbrrigdSitioH 84 & B anging
Wi t hgam Osi 4 1°on conprising: water, an organic

base, a plurality of chel ating agents conprising an

am no pol ycarboxylic acid and a h{dr oxyl carboxylic
1hci dAwepesifion fos raoeriegTesidun frome subpirate diaywagyCMIrpresessed
9. 5 whertih the campospiondap e pHiranging FomGehtovi Ingy theeennhpsition
fromonmisbgt rat e that was CWP-processed wherein the
conp03|t|

conp P u%gif G dﬁ'élaﬁ%‘ eg% c[ﬁ»@ﬁi%&%n%ﬁn@(ﬁ{ma%&ylw acid
agents co ri anlnb pol ycarboxylic acid and a
hydr oxyl mawsmuybmc,acud an organi c base; a

surf act angsurﬁg{ahpnal l'y a corrosion inhibitor; and

wat er . & conmposi tion of claim1l wherein the
organi ¢ besenalbnd Wf%@ndﬂlﬂbﬁ?fe% amoni um

hydr oxi degatd®

12.  The composition of claim 11 wherein the organic base comprises a quaternary
ammonium hydroxide.
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