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TI TLE OF THE | NVENTI ON: AQUEQUS CLEANI NG COWPCSI Tl ON
FOR REMOVI NG RESI DUES AND METHOD USI NG SAMVE
BACKGROUND [ 0001] Nunerous steps are involved in the
fabrication of microelectronic structures. Wthin the
manuf acturi ng schene of fabricating integrated
circuits selective etching of different surfaces of
the sem conductor is sonetinmes required. Hi storically,
a nunber of 5 vastly different types of etching
processes, to selectively renove material, have been
successfully utilized to varying degrees. MNbreover,
the selective etching of different I|ayers, within the
mi croel ectroni c struGtTEQFTHECIDIVENTEONI a criti cal

and crucial step in the integrated circuit

fabri cAQUEQYS GLEANING CUMPOBHIONFLDR HEMOYRKE RESHDUEBS
etching (RIE) is theANDMERODBUSING SAMEOr pattern 10
transfer during via, netal line and trench formation.
For instance, conplex sem - conductor devices such as
advanced DRAMS and ni cr opr oBASKGROUNBI ch require
[%ﬁﬂul%&nér%&% ng%”a d lﬂ(t&l}éﬂ’ fj&?ab%étkfhgof n%t'ohl‘eéﬁorﬁ!: \%tr&&ures

ce Vi as structures.
ithn dwemanwfactcugmscmwa eftfabpricalieg integsated cirewts selpctive etching of

ﬂ‘?c‘-fﬁt rfﬁé)ég &%e P&ﬁﬁe@ﬁ&hct&qgsc%rﬁé{tﬁheé’fe Fﬂréd CIQE orlcally, a gnumber of

| Cl de ofr and next evel
vaetjsamrﬂenenta@pw ef etchio® nwesseﬁet@d%v@v e@nwa@ﬁal have been

t
SBRLSFa) URSI0 1851 ol Tl e 3Bty 48Rt ofiteron
layem%sm@nuthe meinioklestronic stvayre; igpiopaitibredex@tisal andearugial step in the
@Bg{/a ﬁ%&t%ﬁ#&a@oﬁuﬁlo @&l/Cu Cu Ti, TIN Ta, TaN W

Icon or a silicide such as a silicide of

[bdﬁﬁsqﬁ{}ea%ahggr}b%ﬂv@r es@lgﬁalnb- ‘i‘s Rk r ﬁpﬂ&é X§ %Féhonce for pattern

typrc a co m Xt ure)
treinater dwyng via) meial hr@wftr@hé@rmpde Fasinstaneg, campigx| semi-

cBRdddo leBlsVicPhg QW%CQBWA@ §n<§ ;?tlgeéé%b?ss, whichereduire

antireflective coating materia . .
nyltiple ipyaphefdateropnaedt wiing, Hilizgi RE, to ﬁmcwpe Viagegetahlinegrand trench

st SRS, %ﬂars‘-é‘?é HE&? thrbﬁgﬁ)fﬂe ifefbydrdfel r|c°tt<f‘Srrov%E“cBntact between

proceSS|n OfESISt rESI eani n | S
ang je\eh P §J|IQ§—’0n§lL@@%§f metahwiting @ng ke p@ﬂﬂ&éﬂeh@dmrmg Metal lines are

CBH%&(/E §ir§étu?’¥std%e3 ag lasiER wﬁé}%lﬂ‘ieréksn réncH ﬁﬂﬁ:{dré{@a@gﬁ% in the

typl ca aacti vated reactive gas sSuc
formatioatof metal ane siyajeres 2das,anetal limea gnd denehstrugtirga typically expose

ndtals amd o sn{}grbké% oﬂﬁ@ CUTRITIN ”I91 gaR, W"I’lWeQMRJH 0 silicide

processes. process ? asna e ch p asna
sueinag Radligidecpf engstes, itanium ersiebalbaf he Rk process Wa@gllv leaves a

réﬂot Ofﬂé g?:gﬁ{p%('}h&tu?@ttﬁét‘ Rapintidd re-spiferétSlide material as well as
pOSS|ny organic materials from photoresist and antireflective coating materials used to

lithographically define the vias, metal lines and or trench structures.

[0003] Post RIE or other etch processing, plasma photoresist residue cleaning is
typically conducted by ashing the patterned photoresist with a plasma containing a
reactive agent typically aactivated reactive gas(es) such as without limitation, an oxygen-
containing gas for oxidative processes or a hydrogen containing gas for reductive
processes. Like the RIE process, plasma etch or plasma ash cleaning leaves a



antireflective materials, and the |ike) and plasma
etch rel ated byproducts such as oxides or halides of
titanium copper, or related nmetals dependi ng upon the
pl asma etch chem stry and substrate being treated. 5
[0004] It would therefore be desirable to provide a
sel ective cl eaning conposition and process capable of

coRIBMABS of Fé%ldﬂ:@@ﬁwcﬁidﬁﬁ Gganit ﬁfat&ml & re&i@ﬁélq:ilh%ﬁ)resnst

resulting from selective etching using plasms and/

aRHE I aHYCORR\GEAISaNCEE R ike) NG RNHEIRN rwamefpductﬁﬁuch as oxides
oY‘ﬂHilcﬁlastlﬁ tiERIR %bﬁert Br RIANA %ta@s 8%&@ng%&|tﬁélbla§ﬁa etch
onposi tion and process, capabl réenmovi ng residues
Cﬁa@i’ﬁt'ﬁ@l”étsé'hﬁtf@e&ﬁkﬂlgé@m% resi due that exhibits h| gh
selectivity for 10 the residue as conpared to neta

5 [P9QM di w&@mqreforﬁ)b%tﬂwabte tRiPgpvide 3 swﬁ@tyﬁ.%@w{gecqgmosmon and
p?@ée%g Icabafblén BWePrQJvﬁ\g%ﬁhﬁést §ucﬁ a%ofb? bRathpla! RBIJAES td¥alling from

licon, silicide and/or interlevel dielectric

Sﬁ@@%é\fﬁ elFRing HEING HasHNASANTMT &1E @nd ioxidativesasiviedgotive gsh Moreover,
itVduid bé usitddidio erﬁH@é's@eﬁtwe’@é‘éﬂ?ﬂg é‘ovﬂbéﬂitﬁiﬁtddd(‘process capable of

constant |ess than 4. | ess

. t ha
remoying Reidues sua@ ssetqhm a5 af@mgtrﬁaﬂuw@ahexanbg% h&s@ selectiity for

10 tRXRRRRAE dstoipréd Wétﬁ& ﬁn@ﬁ'@i%cﬁr‘n@ébns{atnt Wﬁ@h@")hﬁatbﬁals (e.g.,
desirabl e tocf%gw nposi tion IS Cco

Matetiala havieaa @%@pnﬁi&rﬁ Qéﬁ?&fﬂ th@bﬁé) tsﬂ%n |5 % acsndfor nterlevel
d?é?éc‘?ﬁ@m'a@ﬂal‘s ihdilidBg fw &T)é@bﬁig%anﬁhhﬁ%wkq)?ﬁé‘t@rlél ., materials

t hyl si | sequi oxane (MSQ) , CK_DI'AMOND TM fi'l ns
mﬁlngﬁaaelaetaa coRstans jessdhan ﬁ@t%ﬂwtaan $Hor leS&ﬁBﬁ”r%@BSUCh as
d(eE)Sélfe@QixméEQﬁ%g@lﬁ?ﬂa%fébéaéxpds@d ?&@ietdiéﬁhldg%drﬁ&sﬁlbmﬁ would be

onposi tion

15 dggiatie i pavidd asomAesttion Mt i %@%bletvwmwcm lver uw@twﬂh such
s@Qs:WH 1B (‘f g Ieﬂmﬁﬂhs a@'ﬁy@% wmﬁamo%newﬁ%c})

NVENTI ON queous- ased conpositio

RIS EEUOKEIMS ) FOx HACK SHAMONGIH 1B? ranieyeshiy Applied

M;ﬁémzﬂy 9né ugﬁu oS 5& mg|ohh8&|ﬁc%&é)om addfdn ©!tRS aao»%t #Rvould be
or ot her resi froma 'substrate with

d&ﬁ'ﬁi&ﬂ‘(f‘%@ QOB ROSIHON Herd &5 aqueorscbasad sauthal the disgogal t%?f&Pfo‘f"" not

20 hakAhderliBhfehti ¢ materials that mght also be exposed
to the conposition. In addition, the conposition

di scl osed herein may exhibit mnimal etch rates of
certain dielectric materials such as silicon oxide or

netal lines or ipRETF SYMMARY OFUHEINVEIPEON The
cl eani ng conpositions are substantially free of an

[ecbsgd %%ﬁb@u§@é§é@rﬁomﬁ@bﬁbn Glsbl@\ééd Rérelnhie capable of select:vely
seni conduct or manufacture to red or gani ¢

reTARVIRG £§Side High @Bsiithput ||rﬁ|tatmepgg,9 2" QlE, ,aéwagr other resndue

25 frl@hga/ :s@i%tira?e wRROLA atth Gy tB‘Hnnyﬁﬂ@éire@%xl@ﬁ Wit Slofv i ahéor high k
su Strate

Wr&ma@n@@ﬁggdwgpt aﬂsq be, gmé%&é&ﬁ]aegq%rmnqaqré?ﬁo n]maécﬂlon the
composition disclosed herein may exhibit minimal etch rates of certain dielectric
materials such as silicon oxide or metal lines or interlayers inciuding copper. The
cleaning compositions are substantially free of an added organic solvent which allows

30 the semiconductor manufacture to reduce organic waste and the cost of ownership. In
one aspect, there is provided a composition for removing residues from a substrate

comprising: water; a quaternary ammonium hydroxide compound; a fluorine-containing
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conmpound; and optionally a corrosion inhibitor wherein
the conposition is substantially free of an added
organi ¢ solvent and wherein the conposition has a pH
greater than 9. [0006] Also disclosed hereinis a

met hod for renoving residues including etching and/or
ashing residue froma substrate that conprises

coRifoRRll 4 éﬂii%n§l!i}°§&ér?65%rWnﬁ|Bltt§rhﬁ1e5e|ﬁ |tﬁtﬂébrﬁ]§bsmon is substantlally

conp05|t|on di scl'osed herein. In one aspect

frRer efian, addre 0e0anic salvant aeg whareafbmd‘emmﬁmaréh%ﬁ HE' %{eatef than 9.
attern conpr|S|ng coatin hotoreS|st ont

(P0R: Alsp isFiosed hgrein ig@ @%ﬁge@ fosr@moying Fﬁ?&“&ﬁl‘ﬂ%ﬁ’l‘ﬂ%ﬁtc’"”g

ﬁﬂﬁdr@sﬁ&?ﬁ‘eﬂéﬁé R6M 2dubshsteRRAiRRpRESd corﬁé@ﬁ@ftﬁé édU%ﬂate with the
ern onto at |east a portion of the subst

C&wwmmﬂmtquﬁeﬂﬁww hi %@@pﬁgﬂt@%@edﬂwwﬂathere is provided
mb%ansrddémwgtd Batiyrn BSMBAdING cbﬁﬁhd%lbﬁéibié%fét GE re%btea portion

to an activated reactive gas to renove at | east

P gia sunstrate; !'Wégi@ﬂatce\he@ef@tngaaneaw@vn ihe Rhateresist gan%tﬁwng the

ﬂa@t@ﬂ%’bﬁl@ at st 4 Eéﬂtlgh' ef ﬁ;'lé sﬁBﬁFa’%@tétélﬁnd the d&ﬁbﬁrﬂhﬁ&ﬁe substrate to
substrate with a conposition conprisin

fa@naﬁ@.aﬁamdéﬁﬁgfﬁtg,;ﬁwap@m%@ar@mﬁgo‘.mpgg ratg to ar(1e actlvated reactive gas

tb IrétAB 8 16 A dMidHofAREPRUBESisBARY pRRide Avabibie;aand removing the
corrosion inhibitor wherein the conposition is

rg5ide B EPRIRFYIGIhe parerad SUBRYGLE W 8 SRS G AAPrising: water; a
RdrRhr) aﬁﬁﬁoﬁ@r‘ﬁﬂ@%i’dﬂd@boﬁﬁﬁuﬁd Wlwrﬁ@%htaﬁmc@n%olﬁd and

0007] "I'n anot her aspect here is_provide d
qryenal r?owmnghlawéNW%t@ cosppRsitionde substatiialy frge of an added
FT§EHI@ SVt a‘i‘nh%vh%lr@ﬁttﬁ@é&n&sﬁtfén%a@ APIP§ichte? than 9.
conprising: water; a quaternary amoni um hydroxi de

[6667OUR @noﬁhef' hét%c't ﬁﬁerﬁ%‘b@bﬂb%&néﬁﬁﬂ%ﬂ&noﬂﬁ@ residues from a
Sé_'gtlona a corrosion inhibitor wherein the

A1 icomersing: camtacting thegubstratesthqy cw%@e&on&"@am water; a
" l &b 8; and
e Apalorpoi@Rping b Y e o
qreRlly 3crmsRBINRIDEN WheseiRdhaRAINRASHER % SUR§ianiAll ireq of an added
OTGARE SHIVENDANHSIRYIR the EsthisbsfRon hal @lhHgrealeindw@npl e,
processing residues such as the residues generated by
etching, such as without limtation reactive ion

et ching, plasnma etchi n%@gl asma ashing, or 25
conbi nati ons t hePEBOHAILE SCBHNIIQY @B pEd NVEHHION

?b(ﬁg' %@&nﬁéﬁ §th93%8 ﬁél g gér‘ég f&%@’%ﬂgw ?ﬂrﬁdﬁmg}residues

Yo Ofr or Yo or less or O. .
Sé#:h peder axar@me,am@aﬁsmarrgaﬁueﬁ sushwgiibe resisiies Q@WWQ by etchmg,

EHQ%jithb&’trlﬁm fi6n Hefelive nﬁ%ﬁcﬁmﬁbggre{t@rﬁﬁdjlﬁ?a%nf &R

trate wthout corro YI ng netal an
mmr@@om therecfy dhe c@ﬁammprr@osm@wmq*@sedraée a@wousfbased and are

g‘f\%ﬁﬁiﬁ\r I VL% Of&%%en% Iop %SE BEp |§e/egr b orad‘1 addeeds 95 A dded

ent eani ng ositions conpri se
ofganig solverdud epWanmgmﬁmsluwwema ubter refmmw@*duas from a

sUb&Pdth %hS&'l{??ﬂbl {nggh%@ﬁr@yﬁﬁ m&AthrdRdibIBAALd Myés and while

corrosion In
reducing the cost of ownership by eliminating the need for an added organic solvent.

[0009] The cleaning compositions comprise water; a quaternary ammonium hydroxide
compound; a fluorine-containing compound; and optionally a corrosion inhibitor wherein
the pH of the composition is greater than 9. In certain embodiments, the cleaning
composition consists essentially of water; a quaternary ammonium hydroxide compound,
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the pH of the conposition is greater than 9. In
certain enbodi nents, the cleaning conposition

consi sts essentially of water; a quaternary anmmoni um
hydr oxi de conpound; -3 a fluorine-containing conpound;
and optionally a corrosion inhibitor and other
conponents provided that these conponents do not

aﬂﬂbﬁhé%bmaﬁﬁﬁge@d JS&Ldeérﬂﬁébtﬁaauweéﬁmﬂﬁmbmr dndeother

onposi ti on nor amage the under| subst

COMPPABRS Pravidad thet theseeampansDih dett gaversely @ﬁ@%h%@‘em"g

ﬁéﬁﬂﬁﬁéﬁc@'&%é&fﬁbﬁt%nﬁor Waiage trd lﬁk‘i@ﬂﬂh@ §Wst@f6@!ﬁd¢m n still
hydroxi de; a fl uorine-containing conpound

Oapﬁnembadmefﬁs éBe Fleanipg CPWHP%F'Q%‘PO"S'SE&)%VWQVI ﬁélué eLRATY Agrmonium
rggﬁd&mé h RS- OshtSHIRG hAbBEnd! 2B H Whtidrdlily Al coFrasibR GiHisiar.C

vices, typical reSidues to be renoved may i ncl ude,

[66’f 0] eﬁﬁ%l@amr@{ AR08 iIBRRRUBStrStds Bsétbl foPMRIGEECRIMY ddvices,

d photoresist material, ashed photoresist resid

ol 95i0kgs g belfamearbay SIUSR o7 SYAMRIS FTGRRIE SPMPRYdS Such as

eQSbé@Mr?dJor' £3Wed BHotBFe3 ikt m&lté?&!l |a§hed"§h&t5ﬁesﬂs@rd%iﬂu)é”§flsor X-ray-
and ot her organic etch residues; mor@qgnl c_conpounds

hayraned PhatoresistoR iFaeantainiog paiMers AW Aed BighrrolecUiarareiahi
pER/AMERS| £l otRératgdi 8ich 9&sidife¥) Dnoﬁahfcr do‘iﬁpo@ﬁgs Q&dlfﬁ!s metal oxides,

I nor gani c et ch Tesidues; netal containi

n
CE{AIPIC agﬂ@legémemp@ldnec&@n@a'éa{anaeiﬁaﬂ%@' )oﬁhgaﬁ$ end other
ifRGRAL B reélet'.'ﬂéé3 4l cBRtAINIRY corpdimbs 3i¢h 553@f\gﬁnometalhc residues

|norg(an| c (metal) species, noisture, and insol ub

a!a:rrganfp RMBRNNAS; ieaicang neytrale light 2nd feayy 'HP'EQE‘BSCSW\%&'

spacigs! Qﬁ‘o@l‘%ré’ a8 %omié rﬂﬁteﬁﬁﬂ iﬁ&lﬁahﬂ%aﬁfc%%%‘héﬁated By PidRessing
partl cul ar enbodi nent , resi ues renoved are

sy%éw@m@m@g.aﬂg@scwoa%sseﬁowr&m%ftﬂmwgeem residues

reABvéd &r’é'ﬂ?&es@in%?gﬁdue%téﬂah G thGRrOdted bR PAERLIAS Dhching, plasma
ues are typically present in a

1] he resi
egrerw RAfier plagmaaAsi®gi ncl udes metal, silicon, si I | cat e
and/or_interlevel dielectric naterlals such as,

[QQ L | The rasifues aredymieallyipreseahingisunsiatgthatfalsq %Wi%'aleta'
shicbh Cs‘ﬂféa%rﬁ#& |§t@ﬂéhe¢§leié'§@c M&ieYials Neh 5@ B@fhpiRideposited

Iass chem cal Fpor deposited di el ectri

SHigpe PRAPS ancdenvaiized $iFp GrGesSuah 3s HEG MQ, FXATERS and spin-

oR éﬂléé?saél%mtaé‘lf\)&bﬁ%ébﬁsﬂ&i di@%b!n%‘ha&ér" élé‘tdnumrhidlﬂﬂmb%nals such as
wherein both the residues_an

os t he
hﬁﬁ't"é[’ﬂ siligate; é@fﬂlur@wq’% .baeum.stfpewr@:v@natﬁ BSdt e T%Os- wherein

bﬁﬂfﬁﬁé'réé|§ue§ éﬁﬂ the mata! Slliconl SKéike, u%@ﬂé\fél dtBIeﬁﬂrcl?natenals low K,
material s come in contact Wt e cl ean

POTHBILN K BHOLGIT R TIARSIICPEI 1 EMAC WL B CIeBPEgSmpositon.

merc@mbosmgw bAE nicod@bdisddd \irein Pﬁmaé' 1BEséléQtively@8MmBVIAG the
such ﬁhotoresn st, BARC, and/ or processihglﬂ

(SEYaB RSN RS PRBISFES S BARE %@lf)?n%{pf’a ORESRING 168IdRS Wit

s@nﬁficﬁ@tly atﬁickin@@lﬁb ﬁ'\'eib?ﬂéﬂ%on'é’ﬂc‘éh laRiskle ﬁ'ité?le@éld éléctnc materials, low
mat eri al s, k, porous |1ow k, and/or

knB@reHs iomsk, qnﬁVQE bighds Watﬁ’i@@dl"hﬁ?ﬁaé“ emﬁedwagi e ibggte may

contain a metal, such as, but not limited to, copper, copper alloy, titanium, titanium
nitride, tantalum, tantalum nitride, tungsten, and/or titanium/tungsten alloys. In one
embodiment, the composition disclosed herein may be suitable for substrates containing
sensitive low k -films.
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contain a netal, such as, but not |limted to, copper,
copper alloy, titanium titanium 30 nitride, tantalum
tantalumnitride, tungsten, and/or titaniumtungsten
alloys. In one enbodinent, the conposition disclosed
herein may be suitable for substrates containing
sensitive low k -filns. -4 [0012] The conposition

ggﬁg g;?%dcdﬁ%q%mn %%togw ﬁeferrpeeraaﬁyhoﬁ%b&t G %hﬁ%out 99.9 % by

rom about % t o about 98%

wel
weighyier frem ahqsaﬁ?éf{otg abgyt %Yo@yaf!ﬁﬂht 08 OMAPOLHEP g{hto aﬂout 98% by
W@érﬁrof w'afercﬂrbah%eﬁfr@%ghddéﬁ{a‘ﬂ? 213 %'do)hp%ﬁeﬁt o REPSBRBALS, such as

er elenents for exarrp , an aqueous
fRrRXaMnls: anAMIEPYS SRUIGRCOMANISINGTBe HYeringrGANRINIe® AerBRGKNd; or it can

e added %@B%v?t%t sade % SR té?c%hple%%aﬁ&ﬂnélud@ ddidtzed water,

exanpl es er I nc ude el oni zed water, ultra pure
Uftea @wre veiten, distikad watew doully distijedivater. (o daiopized wat%rhawng a low
Hg% water having a low netal content. [0013]

e con‘posn tion disclosed herein contains from about

6 31707 dpdsitibR d‘ﬁcr&éed r@}eﬂ’ﬂé rR4ind fr@ﬂa%evé 55, % é&buns % b

out 10 % by or om a out % t o about g/o
Wﬂightp@fran‘qamuseﬂ ﬁfa?a/awa % Y wetghbsi fm abeoluteds about %o by of

a%%?p%hngyarﬁ‘“\e/ﬁlg ﬁﬂ%yo ;Hﬂ?nﬁé’ d E%H'S erh@ryta'ﬁﬂﬁﬁmum

Ing the tornmul’'a [ NRL R2R3
hyeeaxisies nray, be thpse mmsmvagéh%@mumﬂ aaaew "|QH a¢herein Ry,

F'?&' h},"an@lrﬁ’i?ﬁe eﬁcl’i‘mgéﬁ?ﬁs@h@’ hn Skﬁﬁou@%ydmblkﬂajrbﬁﬁﬁnd

sed herei'n réefers
csvmbmagnns therepfadbe tarm @Hsai’ ﬁS uﬁgqh pereinefess &jstralght or branched

c{ﬂéﬂr@%gb ! arﬁtbeg%@gfbg%grb&n §dugd opﬁfmca’?bé’r'irﬁton%r of fr&1lto 8

or'froml to car bon at ons.

car&m;ﬂt@@smr fesum é@#@awon_\,atorgsi oﬁwplﬁ% pletitablegigy groups include
ngéth eth?oﬁfb\b}ﬂ |S'0§R)§P ?{M Eéﬂbuty?nfﬁhef g{iﬁréé&dri “IoJé}f%lkfl" refers

er S roups o
te a kyl gravproof hlod@rquatomsr rﬁhert?m Swgengticy! a%uwielaerein refers to

s'ﬂ% gﬁl B Brah&ied Gr%ub&éﬁ@dt@ﬁycﬁ{»g@g ?g%gntﬂmﬂéb%%k&in@oups of

éO gr oups contal nin on groups from
fmm 1280 eanibpn Aiems 9k frogy 1 \Dribeﬁrmort atogisg ar WA 140 Graarbesy atoms.

éx)%me)](s cff gluﬁatﬂé‘g?(grgé@éll 1k f%%ﬂ l@%ﬁ?%)?ﬁe;w ah@Rl@oxypropyl.
Eapisgy g rSUWPle QUERENAAN @@rr@nlugu%/ Gipnide aqrap@trnﬁiaﬂ@ﬁlude

tté’tgHthPg %Wﬂfm ﬁ r6# gﬂvggll‘-‘lh'télFe{eWmmomum hydroxide,
tetéan%éarnmoamhudﬁwﬂgfﬂ r%ﬂ)d@"aplo@iﬂﬂﬁlﬁnbﬁwfﬁ Rvereriden
thﬁ@{rgt’éw%rﬁnﬁ%bpn mﬁfdﬁjﬁrﬁ (é’ﬁ%&ra)géﬂ{vl)mﬁvéiﬁﬂéaﬂﬁioﬂﬁ:m hydroxide, (2-

wgmwy@ihﬂ%yewﬁmqrwrehm&}rpwﬁﬁdarhyﬁququ&trlﬂ@pylemrwwm

h?g h%}/@t% %@b;@hginzégw&hm@%fﬁw hy)&’t?‘eo ot alltrlmethy!ammomum

hydroxies digtfidiipgthylemmeasiin hysreside and heasiimethylammonium
h‘?&f&’(ldb_“ met hyl anmoni um

[0014] The composition described herein also contains a fluoride containing
compound. The fluoride containing compound or mixture thereof is present in amounts
of from about 0.1% to about 15% or from about 0.1 to about 10% or from about 0.2 to
about 5% by weight based on the total weight of the composition. Fluoride containing
compounds may include those of the general formula RsRsR;RsNF where Rg R R; and
Rg are each independently hydrogen, an alcohol group, an alkoxy group, an alkyl group
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hydr oxi de, di et hyl di met hyl armoni um hydr oxi de and

benzyl tri met hyl ammoni um hydroxi de. [0014] The
conmposition described herein also contains a fluoride
cont ai ni ng 30 conpound. The fluoride contai ni ng
conpound or m xture thereof is present in anmounts of
fromabout 0.1%to about 15% or fromabout 0.1 to
aaaw&tuil&mfeoi r Eiﬁrﬂﬂﬂ@éﬂbf Sich cbﬁpo@ﬁdﬁlhclﬁa’e bmmmmﬂnﬂuonde

based on the total weight
tetgaPeth Wi aspmogismdierde, tgﬁﬁthmﬂm@'wﬂg‘g@ffﬁﬁ t%fﬁ'é?u ﬁﬂf@mmu""
tuefide! land RERBRERBMeonhSHiIEufRer dRamplRs. of @0ktainfily dnrotiad include

i ndependent | 'y 1%/dro gen, . an al cohol

flypratigric asidahyese '6@5"3 fluprobaraiesf qu?ro%g@g@e@ftragutyyammomum

tEvRRl Borath, AUGMuRPRBQHNEHIE, BAd aﬁtﬂmamuamwrmfstnumnhde
tetramet hyl ammoni um fl uori de tetraet

SMRASHTRES, tf‘%PP%l‘Blﬁ‘t"gﬂ compasAf ifd fl ‘F‘Pflﬁ@rﬁaaé%a%ﬁm“??ﬂ?@g

skBEHEA or Bhiak) afiielddpbeascaapl es of contai ning compound
i nclude fluoroboric acid, hydrofluoric acid,

[bo 15T OfHar einositioh WkicRRed héreﬂﬂmdy oFﬁﬁrfaﬂP Uémhmmmnabﬁntﬁ to about
tetrafl uor oborate, al um num hexafl uori de

T5FR.6Y MRS Srirarn PP A T Aboul b th HEHE qrem about 0% to

a8t @%Wy%@ﬂr@ a\aftosien ﬁ'lhfdlt@pr iAfQ céﬁbﬁlo@fnhw'toﬁlkhdmhﬂhltﬁe art for
primary. second argior ter ﬁ.uam ne can_be

srro'émppwoefoﬁyega me&rsg@%@, Ui Fat- M@WS&WJWAW e
iscoRbarhiddiHepdh 8D eeteredct @na@hﬁlﬂsedl @&@Elowrﬁtﬁliors)maﬁa bémor
about 0.2 %to about 10% from

eXa8mple. 3B SrIaNRAHY afarganic eg'déaﬁd% pRROh oF Pﬁ*i!ﬂzafec oﬁxamﬂ% of
p@armm cBRodibm inbititers uhﬂ@d@amtnratnh@ aoidt g&lf¢ acig) ﬁﬁnb@ub acid,

plications, such as ose di closed i n

@p@&hﬂ'feﬁ?'dmatq*p i fumﬁ%?%r%iéaa kcid, paRniG %ff@ w%@c acid,
rR¥ic l&ﬁhy@% pﬁiﬂél‘i&éﬁt‘@ﬂnd@ Wehtétﬁé@lé’fmeresér@fnol

examnp an organi c acid %anl C acl

cgﬁ:@)fwenzg;nagolpr digthy| Iydngy@r@p% angthe Iacg,ctqc&@rﬁ cntrlc acid salts

tﬁérébpah@ fhe KB kwuhﬁéﬁexaﬁrdlésd& ceﬂbgbﬁmrﬁunersaﬁaﬂnagaé |uts§d include
aci d, benzoic acid hthall aci

lshph BYRERIR, DAESHRE PLOSIS BP0 E ARG e&’em'esaﬂﬁH'aﬁfhl%co"oswn
mm)rs nﬁﬂid@'fﬁxcﬁﬁbyﬂﬁﬂn@ﬁlunﬂhb%aﬁaté e K ctie acid,

benzotriazaol e (BZT),
t@m@ky}sw%eq 'md@ceﬁﬁ @Q'ﬁv;ﬁ"drﬁww&a%fﬁﬁ%éa'&ﬁ’& {p gertain
enfsoldirferis the 8bflodion mhrb.t@«@aile &ﬁ,dré@to-bmﬁ%aﬁtamfyicdmunds such

l'i ke. Furt her exanp corrosion inhibitors

agalutnot [nied jon 8rweapte§r@emnbenﬁw®gaﬁe| g 2- Srirapitipzoine. stil
o@fer@ﬁbhb@s@# c8rrost® inAbiiers ifodiEheaplo-groip a@‘ltﬁmmg compounds

corrosi on i nhi bitors include fructose,

V‘f”'f‘ﬁ’b@ﬂ)’lefaa'ﬁl@m’@d' godiprcarbawy grougonene side of ‘the a. O - position of the

cbﬁ’fpb@@t 5 écﬂﬁtaéﬁa%ﬂlk% of't%d&ﬁé@ﬁﬁblg?o@&t&talﬁlﬁé compounds include
di met h‘\/l acet oacet am de. certain n‘gqo i ments

3peicar h21ﬂﬁ¢936¢9@}(§v“éﬁhé5ﬁ§°dﬁfﬁf'6%ﬁ’6 CaHBrE
RN RihiGUERydroxymercaptan, 3-(2-hydroxyethylthio)-2-

hydroxypropylmercaptan, 2-mercaptopropionic acid, 3-mercaptoproponic acid, and
mixtures thereof. .

[0016] In certain embodiments, the composition disclosed herein may further comprise
one or more additional components or additives provided that these additives do not
adversely effect the cleaning performance of the composition nor damage the underlying
substrate surface. Examples of these additives include without limitation surfactants,
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as, but not limted to,

2- mer capt o- 5- net hyl benzi m dazol e and
2-mercaptothiazoline. Still other exanples of
corrosion inhibitors include nercapto-group containing
conpounds 25 whi ch have a hydroxyl and/or carboxyl
group on one side of the a- or f3- position of the

ch‘@l a@bntéimh@nﬁdacm&ﬁﬁw eﬁes;blot:mseamrmmr@dgmwm amounts
nta | ng coggou nds

B e e D DB (el Bseoq i ihefofad welabbot the gpmpgsite

[Q&aﬁhbﬁg%‘)ﬁ}eﬁ@ n@&;qélﬁ%%gp% haye a pH that ranges from greater

thzar( @ tdastiu@ Xy edrtisdnt Bicaler Zharh 9ds aksyRr@py| mer capt an,
2- mer capt opropi oni ¢ aci d, 3-mercaptoproponic aC|d and

[6®1 87 mmrc@mdobmbﬁ@ﬁusclosécpmréuh dré cmpatmlmwammdk merrm-mch as,

R IRPE MGl (B MECE 8RS ket i A g Sy BB

Qhedidal, eldct Bad otheehimsa dlietfbivR Satibns ans alsaéﬁecrtisrelwstap;mag post-
e CO 1t1,0 nor

th | f f

o R ok S50 e e B LT

r&siglids, @s@ﬁnbm@{amé&esmm@ morgharm teaidues, metalieokiass,or ph6toreS|st
i oCi

chel atin ents, che o ers,
CERISHPS 31 e odaaian o B retataDow Sops B SEhegingege substrate
saa@ué 16P/eMpPIE; tBdYe mwe@aoﬁthmwtgqio@bewagmn @ bbine Moreover
osi tj on. 001 rlbé%he co b nkse di scl osgd Qpeh
BRaGTRRRRIORS 3rp PRAPSNble L & VARSY 5t LRt I POTQUSAOW & 0t o
n@eh@rlpﬁis 14, or fromgreater than 9 to about 12. 5 [0018]
The conpositions disclosed herein are conpatible with

[boNg) K DuringBheé haRuasturingvpidtess, a phutdresistdayarB rddiékon the

ch i

SRRt PSR AL RErBP Iy Sqee v baeS & GHRG A0 enaiprgsist ayer.

lmb@ma@&mamﬁts mespatt{emmms.st |ayetrhﬁshmuiémro plasma etch such
as ot gor esl S ,an S\
6 i ntich e seRais Toge g PaPrpeaie. i pitied bidloresist
ldyi® rsfgmém ﬁerﬁ?ﬁd(hmet cﬁEm&ital m@a@a@?tﬂsr, drlsa rr?rpmull prclmessﬁs (2Q.,
0 Xes a atures w I a ,
PSS orpBima feh o7 BTy i auets wBerL s fsed W ranster the
patta’@ﬂpirﬁo trt'\e;blmetr@tubmb remrﬁssmés aritergerngrammpw to hiet gréminal and/or
bot reove OSl ons at |

Y TRy 3| BIPPETEg S o the iulistiafiaras 00t aReR e S TRgr sidues to be

clsahed bAd Both [e&ﬁﬂrai;idﬂhﬁ aﬁtgpﬁdﬁ@eﬂiannefsﬂoeslr inrggnigdimerntts whare the
r is coa ed t he

hot t 1 b trat '
BRIt Sananife M EORLES 15 B bpgher s @ B gy Spies
aphed phasicsistd @ckdtch rdsidues i rftam! gicrestop i comdustedt he
patterned photoresist |ayer is subjected to plasna

[e0200 Shelmethsd Bedcribyd Weieirhmbi ee Rahduted byscdntauling ersubstrate
e Bt iRl R E POt R b, B e, o
cPmMPeI® edmbmagon thereof present as a film or residue, with the described
composition. The actual conditions, e.g., temperature, time, etc., depend on the nature
and the thickness of the residues to be removed. In general, the substrate is contacted
or dipped into a vessel containing the composition at a temperature ranging from 20°C to
85°C, or from 20°C to 60°C, or from 20°C and 40°C. Typical time periods for exposure
of the substrate to the composition may range from, for example, 0.1 to 60 minutes, or 1
to 30 minutes, or 1 to 15 minutes. After contact with the composition, the substrate may
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pl asma etch, plasma ash, or both). In enbodi nents
where RIE is used to transfer the 20 pattern onto the
substrate, the etch residues are generated prior to
wet chemical and/or dry renoval processes. If the
substrates are not ashed, then the main residues to be
cl eaned are both etch residues and photoresi st

be@fsE 8ad teh @EROB PR iStyphaecdriel ot WAaST & |ﬂ§rt afn@osphere In
ashed, the nmain residues to be cleaned are

ceagm&ﬁé@%@ﬂs,&de'a@h%%mww rese Cgﬁ'a"lértqzie'?wddwa@f with
dtﬁer%ﬂdﬁ@é‘é‘nﬁy 8B én%l&%@%r@ ddur%é &r@@ﬁﬁﬂeﬁ@tﬁﬁhﬁ‘ﬁe substrate

describ herei n may be conduct ed by contactin
vaihbe ﬁameosmw%ﬁgnae%@r&ln HQVRYRT éh%ﬁo'nm%trondaagm ysed in any
rRthydRiiowrl AAhEaRitkatdlides PbAHIng NG I thelRmdVE of GREPEERKed

or conbi nation thereof present as a filmor residue,
app{on ppsteasted @FP@&?'Sthﬁ%sﬁt‘iﬂ r@ﬁ'dU%amHewa?r residues.
conditions, e.g., tenperature, tinme, etc., depend on
the nature and the thickness of the residues to be
renmoved. In general, the substrate is contacted 30 or
di pped into a vessel cont£§¥ﬁ ge conposition at a

T LS8 i AT S

n@étﬁ@&éz%@loséﬁ héa’éfh %ﬁipﬂéﬂcﬂ thvdridas @ﬂmpﬁm ¢d?ﬁbd§&bbns and pH
range for exa

Ie@ision 9@%00%?051*'00 R sSuiortainctabing I PeRE 2t amgonts dragiven i

v&éi’g'ﬁi@)‘él'dehpélnd é&@uﬁ WPF00 wbighi Befcent./ The cémﬁtss?ﬁbrﬁmﬂsddseﬂ herein
dried. Dr pi cal Igmcarrl ed, out unfler an

Wae B by Pincabb CaroRdsS (Rasiet 1 & i hipoBdemaeigfure unti

allisBRds waverd.meeomttae ekaﬁpldg b@iawzgld detgrmrnaubmdwwemtm@me using
additives and/ o

efore, durin {
5 ﬁﬂta%qhﬁsﬁglwﬁ@s S ATEDPRR EoRAE L 1B & Whilistas Werk & Zoafévilh a
pRSEiGE rd%ml tHee msrdevélaw Rtcheti¥ad @@mﬁﬂsdrlt@ BXSeRrdPrios 36 exposure

nmet hod known in the art that utlllzesa "
i@ e RRPSAI] I IGrOLHANG taiBoal. 57 INSBRaHaSIat KRBT Gptiis- inlcates
nePalaigsleed photoresist, ash or etch residues and/or
ot her residues. EXAVPLES [0021] The foll ow ng

[S0Z2]P I TRBIeAN Fustkays #@cbﬁe@tnfenég@@rvanbwéierm;tl@rytd@mposntuons for
ose

HPOYRG 4RSS ST A W19 5t U Bon T NaMaIaSE had & foy K. siicon

o&rae dbatamﬁg?nﬁomdhl SHUSH exn@obﬂ’r;s IWISQlﬂIHFiStﬁr@wdied nbyann Inc., a
anmpunts are

tlggwrﬁlglt@c@ Q@'@e(,\géyodhg R \éael Zﬁ;ngn (l‘qyﬁbgyfaﬁ) g%ncie barner layer, a
cdpﬁ@rl rsafizatRheayer, a\snﬂméﬁnamﬂa bMotEﬂéSistl paftdre which was etched

éants tO et her bn a vesse roomte rat ure th
aﬂﬁﬁshe 451n9 §cﬂ q5@ elglyag éPQéB‘i"O%B’OCP?F t %@ﬁﬁieé ere then
pR&e¥éd ﬁﬁn@lﬂé@rr@ thekLissiRateVRrevaieleof wkbmlahbcdrpaditions U tn this
sol utions at anbi ent enper atu

PR G Y 0TSl WRPE eis RACSfa SR &M Bo (T Beaker fat
cehtaliRd 4000his D eScHIEePpIAry cOMPOSItIGIE THd 600 mPbé&akepfiher included a

1 inch stir bar that rotated at 400 revolutions per minute. The exemplary compositions
having the wafer(s) contained therein were then heated at the time and temperature
provided in Table Il. After exposure to the exemplary composition, the wafer(s) were
rinsed with deionized water and dried with nitrogen gas. The wafers were cleaved to
provide an edge and then examined using scanning electron microscopy (SEM) on a
variety of pre-determined locations on the wafer and the results of the cleaning

-8-



10

15

20

25

30

to the conposition. In the followng tables, "N.T."

i ndicates not tested and "n.a." indicates not

avai l abl e. [0022] Table Il illustrates the

ef fectiveness of various exenplary conpositions for

20 renoving residues fromsilicon wafer test

substrates. The wafers had a | ow k, silicon

pRfofearkR crdnmeftb Itﬁa §r\tfeh|ymg d@ﬂa#&%&é&ﬁd’ M.lp) W@ visually
filnms rowdg "hi gﬁl ani um ni eI
njaiAreieR andyened a8 eisuaen mbatie R laIpBRoEyRIer 0t Seanin,

imdiddte$lexdenent] er,ﬂ |ﬁd‘@étes goo®OPPiRdicatet aif; aRatF ﬂmida@e@eﬁoor and for
a_BARC | ayer, hot or esj, st patte[n whi ch

G0 chiase Ml iailes e PAGaRer T A eHisaBE HIe RTSads. 2l nicicates
sevéetiama 'ghe substrates were then 25 processed by
I mrer si ng the substrate in a variety of exenplary

[0023)0STHe! UASmary bt Edbser eRINQERE WeRe oBlathedfraii@idug Silicon wafer
waf ers were Elaced in a 600 mlliliter

sURstates BRying AeyenolcapPer depastettneraipgn é@,p)@a\ﬁ*ﬁam Trgg it In al
of b f@ﬂ)&mﬁit; eR®AHRE, MUaEREMehBWerig eﬁndllcteh atrac ho 820 “opand 60

that rotated at_400 revol utions per mn

Reies |°é?>§p°§ar€po?r'qhnsﬁ%meﬁavﬁw&ntswz@rﬁépkwgbed@a Rech fiag interval

alhh@r@;méder@ 5 h&ﬂ;t B@@ér@gif:ﬁhddbeoﬁ hegesung féreéa@ﬁrea‘emmry
ovi ded er ex lJé).;asur

conehpRan- oo rleumer stopeit s, dHost SaRrR e moppI RS each,ppmpositon s

tﬁi@resnltérﬂ@meﬁtaw praolde@i fri bes%h@/nﬂhtﬁtéqﬁﬁrﬁlnp aﬁ de?ammmg the etch
re cl eaved grfOVI

R3S g e fRyoEPIZLTCo HiokRas ch gPreseRpoRipdpon i

nh@rmuﬁéum@ﬁnd%%f eHt vpuf Bt Wﬁsjdét@ﬁﬁihé@ U§in@ the OPEVRstMapaT3 Four Point
t e results of the cleani ngﬂesa ttger or rance .and d ma e
i

Rrebe. nafterAsarmining theritigl taig PN TRISVGTP (PN

e\ebﬁmpraw uompcsmtﬁfr@r B WRInERAC theaSstivadars dagle Iréi‘nJv’ﬂ@ﬂ ffom the test
manner: for cle "+++" | ndi cates

S@l%‘@? |rgﬁgd ?Oritif%elni'faﬁ‘t@ﬁf"’ég dsiontre Wﬁtg’l a0 coqrietely dripd under

nitfsien: ‘Thi MRlCIRES of 8RN watBwh® meabliied @A0TdRceésstiy the procedure
i ndi cates no darm‘g "+" indicates little damge, and

was-repegied gp dhe ostigfer. o damage. [0023] The sunmary of
er_etch rates were obt d fromvarious SI|ICOﬂ

[T T s ary GL olig yeteg o8 lepe Silson g codlaiing Saiper.

dehsified) Rﬂﬁe@leﬁra@[k@lﬁrlﬁ@&hédﬁe e s), ldrid- JIRLEBI043BF whible is a porous

oo (Y T o pruied Tor ol Dbl i g ot

rmawéménwm BSiRCEdNR G, 80, 224D, 4rided miNutdsvatlexpSsure at the
hed usin i nodel on th

t?rgg%rgr rggrvglgéﬁgg@@i;ib eragf)ip Ifqg' %ggqe{s: rﬁn;epsuments were getermined
at shertiraé erlewhiing riphdtrusingeR9bas @qaér@§ fif moden®slte refults for
osition |s he result tch r prov

ch co e

oAl SR ARORIOR. Th erlkyiatselsioRe aioR sy SERSE I fiode o
ehdl eSmpédiforntVa tied shisht atdhl ré@ﬁﬁbwhéﬂ’mran@fstr@nblﬁm\me (A/min). In

t hi ckness_ of cocp per deposite 8%
determmmg either the copper etch rate or TEOS etch rate, the wafers had a blanker
layer of a known thickness deposited upon it. For Cu etch rate, the initial thickness of
the wafer was determined using the CDE ResMap 273 Four Point Probe. After
determining the initial thickness, test wafers were immersed in the exemplary
compositions. After five minutes, the test wafers were removed from the test solution,
rinsed for three minutes with deionized water and completely dried under nitrogen. The

thickness of each wafer was measured and if necessary the procedure was repeated on
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t hi ckness of the wafer was determ ned
Poi nt 15 Probe. After
determining the initial thickness, test wafers were
imrersed in the exenplary conpositions. After five
m nutes, the test wafers were renoved fromthe test
solution, rinsed for three mnutes with dei oni zed

Hﬁﬁe‘%"t w%ﬂaql ‘F%WE@SGAI% SYR EEB1HALRT filmNdtbr RSE Mhe iFRR thickness was

i ckness of each fer was nmeasured and if necessar

deternipestiesing a Filgpdk 2 PERR SESRpasHOsopic RllizsopetesRefiogtomer.
éﬁ)@@)ﬂﬂna I ZGQJW%% t@&t ﬂlﬁi&nrv@és%ﬁadéﬂ Cilb Iagl'?:bﬁ?ﬁ! belakérGmith stirring and

fers contalnln densi f

heatadh &t guitac 'FQ)‘QP |sp {?@ t@mrg@satureaﬁfopnjasma\@@fﬂowsﬁ‘maced ina
W&k@hcdrﬁan%nﬁ%b%én a'HﬁH?’nW ﬁéﬂe? Gﬂ& 'p%é@ﬁ‘w thBehkdri |ﬁm’eaﬁ® minutes,

The initial
usi ng the CDE ResMap 273 Four

prOVI he et ch

foll ow ng

gaghdest weé%iswﬁ%wm Mmctel@um@t@afoathrse minyteeynd diéed under
LSO PRI ﬁr‘ft:kﬁfesse%%é%ﬁeﬁf tﬁehPEO %ﬁ'& ABRLERR043™ wafers were

I nterval s speci

in Table

i ck

ness

bakad @t aiemperatse ef HEY Srfal moa@a@!y *éh@rntltersﬁé\deaﬂlléﬁ'wvts of each

VeAter f}é:%"t?ﬁé’n 45 ﬁ‘ @ess}ﬁg%ﬁé pRIEEaBSwds r%peéf@ e' on the
results each exenpl ary conpositionh.
cal cul ated sl ope of the "l east squares flt nDdeI of

each conposition is the resultant etch rate provided

in angstroms/nmnute (A 1 démpskitiopr M ning either
t he copper etch rate or TECS etch rate,

the wafers had
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Qi etc
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tetramethylammonium fluoride, 20% aqueous solution
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10 Table I: Conposition Exanple 1 Exanple 2 Exanple 3
Exanple 4 DIW90 DIW89 DIW89 DIW89 TMAH 7.5 TMAH
8 TMMH 7.5 TMAH 7.5 (25% (25% (25% (25% TMAF 2.5

TVMAF 3 TMAF 2.5 TMAF 2 9 (209% (20%
Mal oni ¢ 1 Thi ogly 1 ACI é’%@r@ﬁ"&%%@ill 92 pH 11.55 pH

1ﬁ Il ad v\ adar ]

11
8§ DlW8p.5 b|W77 SFéBIW;G_gﬁI Wﬂ??w 1“51’7;lﬂ 3|L g510e™

TMVAH 2of B 15 (%&i (258h (25% [(26% THAF 2.5 |ILD
TVAF 2. 6CHIAF 2.5 2. 5| Cle2v)  ([2drage204)CIéar0%) nédamage

i 1 A wll 114 0 Ll 4.4
Thi-oghy Thi-oghy eetrpt—eerot—TpH-11—82ptH11594 -

1'12. 0Y%pH 11. 88 B W dei bt zed wat €r  TMAH
By

annt havil A Lo

TNMAEL T ot
et FaetyHarehdn | OO 1

'§’6| 2uti oh? -10 Tabllé®l1: SEM Data Cu

2004
ZOU70 agqutCTuUuS

tetramai amoni yms hydr ox d.a 25%quueous sakuti on
IR LKD{31097M

Cu/ pJ SR LKD- 5#09TI\/I1;=,4Terrp [ine | LE) !;lr.:D (O (+m n. 2\ L

LA e o P o O £
40 15 b ++ +++ ++

Ex. 4 25 30 P -t P +
40 5 +++ +++ N.T. N.T.
40 15 +++ i+ +++ ++

Table HI: Etch Rate Data

Formulation | Copper Copper TEOS(doped, | TEOS JSR LEB-
(25°C) (40°C) undensified) | (doped, 043™ (25°C)
(25°C) undensified)
{40°C)

Example 1 4 4 <1 <1 NT.
Example 2 2 7 <1 <1 N.T.
Example 3 <1 4 <1 <1 <1
Example 4 i 2 <1 <1 <1
Example 5 2 N.T. <1 N.T. N.T.
Example 6 4 N.T. <1 N.T. N.T.
Example 7 1 N.T. <1 N.T. N.T.
Example 8 1 N.T. <1 N.T. N.T.
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40 15 - +++ ++ Ex.3 25 30 ++ ++ +++ ++ 40 15 ++ ++
+++ ++ Ex. 4 25 30 +++ +++ +++ ++ 40 5 +++ +++ N. T.
N.T. 40 15 +++ +++ +++ ++ Table Ill: Etch Rate Data
For mul ati on Copper Copper TEOS(doped, TECS JSR LEB-
(25C) (40C) undensified) (doped, 043TM (25C) (250
undensified) 40C Exanple 1 4 4 <1 <1 NT. Exanple 2
2 7 <1 <1 NT. Exanple 3 quﬁ@# <l <1 Exanple 4 1 2
<1 <1 <1 Exanple 5 2 NT. < .T. NT. Exanple 6 4

L T. o, . T T ”
Bcamsh cotods i or yitegjafes rhn'a qiyple joe tphegiion
conpoximprisingt or renovi ng residues froma substrate,
the conposition conprising: water; 5 a quaternary
amoni um hyatetxi de conpound; a fluoride containing
conmpound; and optionally a corrosion inhibitor
wher ei n t heQUYEMEET eMBIPNjuE hydsexigd cefpedled or gani ¢
solvent and wherein the conposition has a pH greater
than 9. 102 fluoridecoptaimog cempeunsk aédai m 1 conpri si ng
the corrosion inhibitor.

optionally a corrosion inhibitor
wherein the compaosition is free of an added organic solvent and
wherein the composition has a pH greater than 9.

The composition of ciaim 1 comprising the corrosion inhibitor.

The composition of claim 2 wherein the corrosion inhibitor comprises at least one
selected from an organic acid, an organic acid salt, catechol, resorcinol, a phenol,
maleic anhydride, phthalic anhydride, pyrogallol, gallic acid or esters thereof,
benzotriazole, carboxybenzotriazole, diethylhydroxlamine fructose, ammonium
thiosulfate, glycine, tetramethylguanidine, iminodiacetic acid, thioglycerol, and
mixtures thereof.

The composition of claim 1 wherein the quaternary ammonium hydroxide
compound comprises a compound having a general formula [N-R,R-RsR]* OH
wherein R;, Ry, R,, and R, are each independently an alkyl group, a hydroxyalkyl
group, and mixtures thereof.

The composition of claim 5 wherein the quaternary ammonium hydroxide
compound is selected from the group consisting of tetramethylammounium
hydroxide, tetraethylammonium hydroxide, tetrapropylammonium hydroxide,
tetrabutylammonium hydroxide, trimethylethylammonium hydroxide, (2-
hydroxyethyltrimethylammonium hydroxide, (2-hydroxyethylftriethylammonium
hydroxide, (2-hydroxyethyl)tripropylammonium hydroxide, (1-
hydroxypropyl)trimethylammonium hydroxide, and mixtures thereof.

The composition of claim 1 wherein the fluoride containing compound comprises
a compound having a general formula Rs,Rg,R7,RsNF where Rs,Re,R; and Rg are
independently hydrogen, an alcohol group, an alkoxy group, an alkyl group and
mixtures thereof.
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3. The conposition of claim2 wherein the corrosion

i nhi bitor conprises at |east one selected froman

organic acid, an organic acid salt, catechol,

resorcinol, a phenol, maleic anhydride, phthalic

anhydri de, pyrogallol, gallic acid or esters thereof,
benzotri azol e, carboxybenzotriazole

Ai et hwméﬁékti%ﬁ‘o%llaf r%? éin t ATRALE BbAtain} Hb‘éb?hﬁcfuﬁh@s selected
gl yci ne amet h uani I mnodi acetiC

t hi ogrqm gqtmmettaﬁgmmﬁmrmﬂggnctqqat@@thyl AMNMPRBIM fluonde tetrabutyl
Co”poa%fhbfﬁ[]mofiuo%él tndi§ridbladd Ridlited fehddiy anmoni um

hydr oxi oun onprlses a compound having a

ggenerF-g.{e ddmipBs epen@%ﬁﬁ thd fluoWBS 'E:Shtﬁmfﬁ’g cog?pouﬁa COMPIises

are eac y an al kyl group,
hydrdk@&?ﬂ@ﬁlpac@o group and mixtures thereof. 5. The
conposi tion of claimb5 wherein the quaternary amoni um
Shydr dkmgghoddengefining 3 Batiesn abeean £ooRAieSe group
consi sting of tetranethyl anmouni um hydroxi de,
t et r aet hy| GAHIDH A PRPIORAYPNEEA SYRStAr opy| anmoni um
hydroxi de, tetrabutyl ammoni um hydroxi de,
trimet hyl éﬁ'ﬂﬁgf%ﬁﬁwy Qﬁf'%?@ﬁcﬁ’ﬁﬂﬁ’é‘ on(tgepgotoresst
hydr oxyet hyl )t ri met hyl anmoni um hydr oxi
( 2- hydr oxyEans{ANing thetrdteErRAiA ﬁh'ﬁﬁStWB% efdghe Substrate
(2- hydr oxyet hyl ;t ri propyl anmonj um hydr oxi de,
hydr oxypr §M)e herﬁﬂ“ﬁfﬂ BicHRISURStRAIR IR & Patts 6 substrate;

m xt ures thereof . e conposition o

wher ei n t HXPPEING FW%@%@E%WH@‘%B%@GW@*%@W&FP%S tg remove at

ConMpQedil aldtiidtlofahd RGtorsist anfdbloRidBR% réSidlRe;, RBNF wher e
R5, R6, R7 and R8 are 30 independently hydrogen an

al cohol gfr@mmn?ﬂhélfdsm f@hothe, substrat by lcogtacliny e dubstrate with a
m xtures thereo The cor%o& tion of, cla

Thar dFRORBOR SRS CoBNeas: WalkK & UaerBB ATBmPLIvELilade

f r om dopipoan@: dhorimersontaitind J:Glﬁﬁcbuﬁﬂ, arﬁ@b;btﬁﬁhﬂwia corrosion inhibitor
amoni um fl uori de, tetrabut

ChoT MHEBTRINoR FBbosticn i eueaiaiely ey LA agedrargarms sovent and

conpagidréifthéEorfipaitinlhashepie greatdrandn gori de cont ai ni ng
conmpound conprises 5 fluoroboric acid. 9. A nethod

foor  defmietiddidorepfivirg rasishéd febm aculipirate €8mprisingt dongacting the
phot orﬁsi st t?lt 0 a su st rate | ithographically
def i rURBAE Y4 AFGNRAS! Pﬁé’omﬁ’g'ﬁﬂpe& st; transferring

t he patterfronggg?osé.g /E%?twe?g {\Fvét%n of the substr at e;

from 0.5 to 15 % by weight of a quaternary ammonium hydroxide
compound;

from 0.1 to 10 % by weight of a fluorine-containing compound; and

and optionally from 0 to 10 % by weight a corrosion inhibitor wherein the
composition is substantially free of an added organic solvent and wherein the
composition has a pH greater than 9.

11. A composition for removing residues from a substrate, the composition
comprising:

from 65 to 99.9 % by weight of water;
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10 etching the pattern into the substrate to forma
patterned substrate; exposing the patterned substrate
to an activated reactive gas to renove at |east a
portion of the photoresist and provide a residue;
renoving the residue fromthe substrate by contacting
the substrate with a conposition that conpri ses:

vater; a Ofgh RS H5 ABYDRIGHN gt uduatdrigry hnreeriinn tpdioxile
fl uori ne-contai ning conpound; and optionally a

cor r SSIMPUANi bi tor wherein the conposition is
substantially free of an added organic solvent and
wher ei n t HEOB Spiss1Q Tedty Waight:pf gjugrpescRptaining sogpoypd: and
met hod for renoving resi dues froma substrate. . ,
conpri si ng@"%‘éﬁﬂ"ﬁé& frn Orle 105 By weight aygofrasign inhibitor wherein the
CONPARInddtion S8 Binstaritlly #6e bf saaddeddig@ic Sollerhyandit@hdin the
of water; fromO0.5 to 15 % by weight of a quaternary
amoriamRstigndies @PH emaB R 9from 0.1 to 10 % by

wei ght of a fluorine-containing conpound; and and
optionally fromO to 10 % by wei ght a corrosion

i nhibitor wherein the 25 conposition is substantially
free of an added organi c solvent and wherein the
conposition has a pH greater than 9. 11. A conposition
for renoving residues froma substrate, the

10 & QSioki on  conprising: from65 to 99.9 % by wei ght
0

water; -13 fromO0.5 to 15 % by wei ght of a
quat er nary ammoni um hydroxi de conpound; fromO0.1 to
10 % by wei ght of a fluorine-containing conpound; and
and optionally fromO to 10 % by wei ght a corrosion
i nhi bitor wherein the 5 conposition is substantially
free of an added organi c solvent and wherein the
conposition has a pH greater than 9. 10 06763USA. DCC
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