7 June 2006 WD 2004/ 030038 Conpositions Substrate for
Renovi ng Etching Residue and Use Thereof Description
Techni cal Field PCT/US2003/ 030237 The present

invention is concerned with selectively renoving
NLHIHY8si dues froma microstructure of aRCTHBj2eU3030237
The present invention selectively renoves residues

W thout attacki ng mebalo@itths @ibstlatel f6:atknthivingl de fil s
exposed to the conposition used for renoving the

resi dues. In additi orBtchingResidusapd Ussnihsiofon i s
concerned with certain cleamdlgifgpprositions that are
suitable for renoving etching residues. BACKGROUND
ART Nunerous steps are invakswiral Feldhe fabrication of
m croel ectronic structures. Wthin the manufacturing
schenme of fabricating integrated circuits selective
et chi ndhepreseybinyeding evarernsd pitiselsctivslygemetingeiching residues
" G K fbrodhihidrGabiice. ArYPRES: ilend@kloivell LhSHE!
types of etching processes, to selectively renmove
maesédvien vithdva eiéackios metad e siicen dipxide filniszaposedionhe yi ng
d . - [ L.chi ' t

B e R i R T T A

c enxdicted edthaertain tleadlg engog iumsitlwt astseipblerfor femeving etching
i nLegLat ed circuit fabrication process. Increasingly,
reactive ion etching (RIE), is the process of choice
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for pattern transfer during via, netal |ine and
trench formati on. For in ! l sem -
conduct or devi ces such a%&gg@air?c M5 and

m cr ophNosessosteys awhinediveddy tierfebricatidnt df pligrotleppenis sofictures.
b .end of lLine interconnect .W.rjn util.ize RLE t

o 3R B bt ShEE RIRGTi hleB et e By el fing or
arsemigsibictot hurfavgghis ddnestiinat errhiesde Hidoredalry, tamumbed of vastly

pr.ovi de, cont . bet ween one.level of silic silicide
D e R g R P feseteof i toys mpjeatrhyve kst

| istesssiilly vitindue virveg dédresst Mopsovas thd sélectitte vichifg of differént
interconnects.. Trench, structures,.are used. in, the }
£ QPR TBHR dte BRSO qips R R gpideregagaiticn} apd rigisl ssg in
a:ﬂllﬁiamkg@t&ﬂﬁiraﬁtrfdﬁiddﬁ@ﬁprbc}épé,cw |y expose netal s and

al I oys_suc

y s Al,, AICu, Cu, Ti, TJTiN Ta, TaN, W
TiW s ﬁc{e@ﬁﬂg&i}&rf eagtiyg op gfchine 5%1@'; 1%1';;‘3 RIS PEShgie fpr pattern
t AgFErRring Vi ANéthlMne bndRdRh Formatldie Fot fsRERCRSHlex semi-
:Té |qcall | eaves a residue (of a conplex mxture) that

UROF tyares sich agadyaprsd HipgMS and microprocessors, which fequire
multiple layers of back end of line interconnect wiring, utilize RIE to produce vias,
metal lines and trench structures. Vias are used, through the interlayer dieleciric, to
provide contact between one level of silicon, silicide or metal wiring and the next level
of wiring. Metal lines are conductive structures used as device interconnects. Trench
structures are used in the formation of metal line structures. Vias, metal lines and
trench structures typically expose metals and alloys such as A1, A1Cu, Cu, Ti, TiN,
Ta, TaN, W, TiW, silicon or a silicide such as a silicide of tumgsten, titanium or cobalt.

The RIE process typically leaves a residue (of a complex mixture) that may include re-



WD 2004/ 030038 PCTI US2003/ 030237 sputtered oxide
material as well as possibly organic materials from
photoresist and antireflective coating materials used
to lithographically define the vias, netal |ines and

Y0 10pE0FS st ruct ures. 1t woul d therefore be BEEV§24091080237
to provide a selective cleaning naterial and process
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t he resi dues caused | ective etching
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N ORSERE bl A A R et L B BB s o
t Ii’arleqnidw:cba mr@rg&:ﬁc @Hanitino b, 7 ZBes)pr esent i nventi on
provi des conpositions that exhibit mniml silicon
oxide and-in general dielectric |lower etch rates. It
has been found accormsu}mmurhememﬂmnoNnvention t hat
by enmp certain selected vents in the
£ e mur a5t bikaf o b e Gariop b oIS g oy romoving
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Etant by selecting certain polar protic solvents.
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been 2.7 June_ 2006 WO 2004/030038 PCT/ USZOg

selected orgamic solvents in the formulation of strippers, fluoride containing strippers -
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can be formulated to be compatible with low dielectric constant materials. In this
invention, efforts have been made to formulate fluoride-containing strippers that will
be less aggressive towards sensitive films with low dielectric constant by selecting

certain polar protic solvents. In these formulations, the polar protic solvents have been




selected to be the major solvents. As a result of
choosing solvents that lead to |l ess fluoride ion
aggressiveness in this invention, formulations in the
invention are very conpatible with FOx(r), porous
FER2OOUPEOBhe |i ke. Conpositions of the preseRET/US2003/030237
i nvention exhibit good conpatibility with sensitive

| Osatelsted td H8Rhe BbiePscdRns OAL o lesB N df ERIOAHS sdlRtsHhat lead to less
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BEST AND VARIOUS MODES FOR CARRYING OUT INVENTION
The present invention is concemed with selectively removing photoresist and/or
etching residues and especially residues cased by reactive ion etching. Moreover, the
photoresist and/or etching residues are present in an article that also includes metal,

silicon, silicate and/or interlevel dielectric material such as depostted silicon oxides and



wherein both the photoresi st and/or residues and the
metal, silicon, silicide and/or interlevel dielectric
materials will come in contact with the cleaning

c osition. The present invention provides for

SUP HR4939EBy renpvi ng the photoresi st and/ or PEBUS28e3¢80237
residues without significantly attacking the netal,
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wherein Ry, R, and R; each individually represent H or an alkyl group,
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Typically, the total number of carbon atoms in the Ry, R, and R; groups is 12
carbon atoms or less. The preferred fluoride compounds are ammonium fluoride and

tetramethylammonium fluoride,



wei ght of water, and preferably about 25-35% by wei ght
of water. Preferably the water 1is deionized water.

Mor eover, the conpositions of the present invention

can al so optionally contain up to about 20% by

WER 4030038 e typical ly about 0.2 to about 19B6HYS2003/030237
wei ght of a corrosion inhibiter, especially when the

CONPOSi THeQBMpadi@ortoT ehtAnveHidrah alb EdhtaiBp &) sboStUlY; by
as co | es of corrosion inhibitors include,

er. Exa
buleig &Jf egtery qnﬁn.gfeéqﬂal{lbabogb%%@% by walgp’q qf gvaggg; Breferably the water
berzetbhizazw@hies. resorci nol, other phenols, acids or
triazoles, and preferably hydroxylam nes or acid i
sal t's tMeresT. heramepitiens o fumssesitdmtenéa can also optionally contain
di g} f3ybby 3o veeigm,qn@fﬁ {8y bRt 0.8 (Pdbbit 1@@{{ bPweight of a

thereof., Ordinarr]y, hydroxylam nes are not )
c offsTogier atibitst, sEepiglle whendhs esmpopifiens arglgspur imeontagkwitlnf

t h@kthts3H dst¥pe BlaGthes FPURMSHR ldhlibét?)%g.rogﬂgﬁtﬂlﬁ igllteitn%fl tifdfted to

the present ‘invention they surpr ] .

c ofpFEholegallicoaside henzgthiezale mgsosinpl. other pfenelhacids extgagoles, and
I NVieftdy AaTig otz 1 IV o F-\) F about 2 to about

6ﬁ%, angnnpgfggg%_ Od%gﬁ?ﬂZ@]egé about 6.5 The
conposifr¢femed Iﬁﬁrquémpree swrlicthyihpdringylomireragd teiypdit atitl edlts

Wi . fi . i ~efC.
B 0 3 o5 L I g L
p herpr dssaysesolihadr abiliy frectedt Bhwews,iid thesompesiticasf dregassent

resi 3 b ' , inorganic

r??? ﬁggﬁwgétgl?ﬁ¥§%§#g%gmk§§h%ﬁ§§bresist conpl exes at

| ow t dipermpasitoss of thiypresmi/inyauion gpicelly inve opHalfabiun 2
CORREL 5, uhd AREMBLLGGON Al IbAG 5 Substrates. During the
manuf act’uri hg process, a p dtoresi st | ayer i s coated

on t he Thabahpaitens ol prgsephiavankibh ire goaphibts witttlo@sSHng such

paf.t ' j on the photoresist, |ayer.. The. .
PR E Ptk ol 6 PRARRELS b Pl sGioing
pl Fhotmeesestscind plasmineiclretiieespadht .8 orzahis residuad) sfandmdallio

t .substrate. Etch resi.dues are.generated in the etch
& UEEHORA: eiEed RS PR BRI PR e 1 o
artempehieds whth lverydomeorsssno hlumihied coppbe Hiahdie or containing
s%pggr tes are ashed the nmain residues to be cl eaned
ar g? 'ant residues. If the substrates are not

ash e d, ]ijuﬁﬁg tHefbm&ngﬁbM?]@&bﬁﬁdﬁg ph&o@ﬁéﬁh}ﬁﬂﬁ%dat@i on the sqll_aﬁtrate.
Strl e of. etc resi Qu a OtOI‘GSIStS. e

£ SRR IS R POCFRS Aelio el Lon e Bairest fayer. The

f yattéraed pHotoresist BRy€ it 1hes subfeeRe B plAsARIh b Rvhich tie PR is

2006 V\Dd2t004/ 030038 _PCTI US2003/ 030237,
ansferred to the substrate.” Eich residues are generated in the etch stage. Some of the
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substrates used in this invention are ashed while some are not ashed, When the
substrates are ashed the main residues to be cleaned are etchant residues. Ifthe
substrates are not ashed, then the main residues to be cleaned or stripped are both etch
residues and photoresists.

The following non-limiting examples are presented to further illustrate ihe

present invention.



Exanpl es A-Z shown bel ow are illustrative exanples of

sui tabl e conpositions of the present invention.

Exanpl e A 59. 25Exanpl e B 39. 25 Exanple C 59. 25 7 June 2006
DAADAABEE DI Wat er 40. 45D Wt er 35. 45DI Wat er 40. 45 Amm
HQHPYBEE33Ar am  Fl uori de0. 3Anm  Fl uor i de0. 3PEIFS2603/030237
Exanpl e D 64, 25Eannpl eE 54. 25Exanpl e F 54. 25 DAADAADAA
DI \Wat er.35. 45D| ter35. 45D Wat er 35. 45 Anr a.

Fl uori dgg hawr pelew. agyiipsiTaiye exeingled pBsuitable composmons
ELMM@@&MM e G 54. 25Exanpl e H 49. 25Exanple 1

39. 25 BEEBEEBEE DI Wt er 45. 45D Wt er 45. 45D

Wat er55. 45 Amin. Fluoride0.3Amm Fl uori de0. 3Anm

Flyori ge0. 3 -Resorci Resor cinol 5 Exa%fc
44lpAnExanpl e Ksdng. 24 %’gﬁpl e L 74 3905 g ¢ %
Weiecer ol al #0.45er DI Waer. D1 Wt esi%ﬁ 4 aMét er 35. 45plds

D
ugride 0.3 Amm, Fluotide Amm. Fluoride 03
WA Bluorig e ) 5 : :
Example D ' Example E " Evample F
DAA ' 6425 DAA 54,25 DAA 5425
D! Water 3545 DI Water 35.45 DI Water 3545
Amm, Fluoride 0.3  Amm. Fluoride 03 Amm, Fluoride 0.3
B EL : . 10 DMAc ‘ 10
Example G Example H Example 1
iBER 5425 BEE 4925 BEE 39.25
D1 Water 4545 DIl Water 45.45 DI Water '55.45
Asmm. Fluoride 0.3 Amm, Fluoride 63  Amm: Fluoride 03
_Resorcinoi 5  TResorcinol 5
|Example J - Exemple K ' Examiple L
DAA - 44.25  elveerol 5425  dveerol - 74.25
D1 Water . 3545 Dl Water 35.45 Di Water 2545
Amm, Fluoride 03 Amm. Fluoride 0.3 Amm, Fluoride 03
EL : 20, DMAc 0 :
| Excmple M Example N Exemple 0
THEA 5435 THFA 4425 THEFA. 64.35
DI Water 4545 DIl Water 35,5 Pl Water 35
Amm, Fluoride 03  Amm. Fluoride . 0.3 Amm, Fluoride - 0.65
DAA 20
Example P Example O Exenple R
THFA 59 THFA 54 THFA 54
D1 Water 35.6 D] Water 356 Dl Water 35.6
Amm. Bifluoride 0.4 Amm. Bifluoride 0.4 Amm. Bifluoride 0.4
PG‘ 5 PG 10 EG 10
\Example S Example T Example U
THFA. 59.35 THFA 5435 THFA 60
D! Water 35 Dl Water 35 Dl Water 212
Amm. Fluoride 0.65 Amm. Fluoride - 065 Amm. Fluoride 0.8
PVA 5 PVA 10 Glycerol 18




. A um FluorideO.3Amm Fluoride0.3Amm Fl uoride0 3
EL20, DMAc10, Exanpl e MeExanpl e NExanple 0

THFAS4. 25THFA44. 25THFAG4 35 DI WAt er 45. 45D 7 June 2006
Wat er 35. 5DI Water. 35 Amm Fl uori de0. 3Anm

MAUWPHPEHE3Ar am  Fl uori de0. 65 DAA20 Exanpl e PCT/US2003/030237
59Exanpl e Q 54Exanpl e R 54 THFATHFATHFA DI Wt er 35. 6Dl
Wat er 35. 6D Water35 6 Amm Bi fl uori de0. 4Aram

Bi fl uori de0O, 4Aram Bifluoride. 0.4 PGPGLOEGLO Exanpl e
SExanpl e TExanpl e U THFA59. 35THFA54. 35THFAG0 DI

Wat er 35D Water 35D Water2l1l 2 Aram Fl uori de0. 65Ar am

Fl gofripete0. 65Amm  Fl uor i de.Ex@u: 3PVASPVALOG y deprtle Y 18 6

7 Jume 2006 VO 2004/ O%@%PCT/ %U%_OOB/ 03Dl 7 Exa2 e
VEamplee XEx#Hple Y T RESTH HFA 65 aker
Amnjta}?iuortde 0.4 Amm. Fluonf\ Amm. Fluoride 04
Glycerol 14 Giycerol Glycerol 14
Example Z Example Z1 Bxample Z2
THFA : 65 CHDM. 54.25 PGME 54.25
DIl Water 19.72 DI Water 45.45 DI Water 45.45
Amm. Fiuoride 0.48 Amm. Fluoride 0.3 Amm. Fluoride 0.3
Glyeerol. 10.8
Resorcinol ' 4
DAA Diacet‘one alcohol BEE 2-(2-Butoxyethoxy)ethanol
EL Ethyl lactate THFA. Tetrahydromrfury! alcohol
PG Propylene glycol EG  Ethylene glycol _
PVA. Polyvinyl alcohol DMAe N,N-dimethylacetamide
CHDM 1,4-cyclohexanedimethanol PGME Propyleneglycol methyl ether

The above compositions are effective in cleaning and stripping of etch
residues and photoresists from aluminum and copper lines and vias. The
compositions also showed effectiveness in removing etch residues and photoresists
from some low and ulira low dielectric constant materials. They are compatlble

with the low and ultra low dielectric constant materials.

In the following Examples A1-A6, a positive photoresist is spin-coated on to a
substrate. The positive photoresist comprises of diazonaphthoquinone and novolak resin.
The photoresist coated is baked at 90 °C for 90 seconds. A pattern is defined on the
photoresist by exposure, through a patterned mask, to i-line (365 nm) rays followed by
development. The pattern is then transferred via plasma etch to the low-k substrate. The
compositions shown in Examples A1-A6 are used to remove remaining photoresist and
etching.




DI Water25.6D Water25.6D Water 20.6 Fluoride 0.4Amm

Fl uori de0. 4Amm Fl uoride 0.4 Amm .

14d ycerol 19d ycerol 14 dycerol Exanple Z 65Exanpl e 7 June 2006
Z1 54, 25Exanpl e Z2 54.25 THFACHDMPGVE DI Wat er 19. 72D

WA WPHBOWED  Wat er 45. 45 Anm Fl uor i de0. 48 AnmECT/US2003/030237

Fl uori de0. 3Amm Fl uori de0.3 d ycerol.10.8 Resorcinol 4

DAA Di acet one al cohol BEE 2-(2-But oxyet hoxy) et hanol

EL Et hyl Ia%ate THFA Tetrah%dromfuryl al cohol =~ PG

Pr opyl col ¢EG Et hy éllycggl PVA P& /Y 65

al coh%1 c NN- dp get hyl dez CHDM 15.72

1, 4- cyglahexanedioset hano n@r(moyl enegﬁ}ﬁgquuomt hyolag

et her pthe above d®npositpens are £ffecti VelybdoiCl eanipg
and stpeEpi ng of létch residues ard phot osesiCktas fragm

al uni nase #d coppér | i nelctiamiti vi alss The conpositions

al so showed effectiveness in renoving etch residues

and p ysts from so and ultra

di el eg%\j%ﬁ%gnst ant mat egsﬂéﬁ fs,g\.MSThﬂ;,/fs are c%ﬁ%ﬁge%l e 305

w th tioesl ow and 20l tra | mwrdi el ectyi ¢ congggnt 15

mat er i 2|Vater | n thé59fol | omiwiger Exanpl.es Al - Abwatar 25.9
p05|tlwn§jmﬂ®re ist is &phAlovat 86 on t oAamFuoerd 0.6
substré?te The p ditive ‘photoresn 8t conpreses of 14

di azo hoqui ngne and ¥dyol ak résin.  TRE 14
photoreS|st coated is bal at 90 C for 9BE%conds A
pattern is defined on the photoresist by exposure,

t hr ough A npat demideiddismsdon dhsdlected nxarfied dessdibadagteve is presented
foll onedwby devel opnent. The pattern is then '
transferred via plasma etch to the | owk substrate.

The conpositions shown in Exanpltds Al -A6 are used to
renove rEfRbmpssiiddenngsd &odirt of§D.ehmalpht % of diacetone alcohol,

0.3 weight % of ammonium fluoride, and 40.45 weight % of dejonized water. Example A

is a cleaning and siripping composition for removing etch residue and photoresists for
low-k substrates as well as metal substrates.
Example C
The composition of example C consists of 59.25 weight % of 2-(2-
butoxyexthoxy)ethanol, 0.3 weight % of ammonium fluoride, and 40.45 weight % of
deionized water. Example C is a cleaning and 'stripping composition for removing etch

residues and photoresists from low-k and metal lines as well as vias.

Example H
The composition of example H consists of 49.25 weight % of 2-(2-
butoxyethoxy)ethanol, 0.3 weight % of ammonium fluoride, 45.45 weight % of dejonized
water and 5 weight % of resorcinol. The composition is designed for etch residue and

photoresist removal on aluminum copper substrates.
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BEHRY4/GIERAL. Samm Citrate3 lactic acid 1.8 REE§S2003/030237

acid 1.8 Exanple A6 Exanple A4 35.5Exanple A5

30. 5t - PGVEOD. 5 PGVEPGVE PGPERZ é—:ﬂ:SPGPElS D

Wat er 25. 9DI Wat er 25. 9DI Water 2

Al uot hereempesitiprp i pspinple Vmﬁﬁtspﬁ@ﬂwshté/o piigaghydrofusfuryl

DE I b
AR 26 AT R T B o 1
pr esfuht et ghebmwrhﬁmam‘pdasmoﬁ iTHeo efteotiosh tz]lemmg)atndempmg ef eich

A con ists 2 % of acet.one al cohol,
0. Fesigueytd fB?FGS’éﬁ%? %:]‘?M&?qtadgﬂe VHE. 45 wei ght %

of deionized water. Exanpl eshmpjenia cl eani ng and

stri ppi ng conposi tion for rem)wség etch_resi due and
phot or eShegosmpogition plxanepls 44 sensistscd 63 gveighl Yo of grompleng slycol

S“%%e‘ﬂ{ L& %%@%%ﬁ?ﬁgf&%&oﬁ (Std/e‘i’ght% of XA Fuoride, 10

2
gatrl;;guem c?f;xqp)ybhh glyodl, 1 ﬂ)wﬁlghﬁ% gﬁﬁleﬁ}dy}h@dmmtmmng amd 1.8 Welght %
A lf?c%l: ggd xampf:raq{ 1A§Sa cY\Eam%g and stnppmg composition for removing etch residues

and photoresists from low-k and metal lines as well as vias.
Example A3 :

The composition of example A3 consists of 65 weight % of tetrahydrofurfuryl
alcohol, 15.72 weight % deionized water, 0.48 weight % of ammonium fluoride, 15.8
weight % of glycerol and 3 weight % of ammonium citrate. Example A3 a cleaning and
stripping composition for removing etch residues and photoresists from low-k and metal
lines as well as vias.

Example A4

The composition of exa;mple A4 consists of 35.5 weight % of propylene glycol
methyl ether, 20 weight % propylene glycol propyl ether, 25.9 weight % deionized water,
0.6 weight % of ammonium fluoride, 14 weight % of propylene glycol, 2 weight % of
diethylhydroxylamine and 2 weight % lactic acid. Example A4 is a cleaning and
stripping composition for removing etch residues and photoresists from low-k and metal
lines as well as vias.

Example AS

The composition of example A5 consists of 30.5 weight % of propylene glycol
methyl ether, 15 weight % of propylene glycol propyl ether, 25.9 weight % deionized
water, 0.6 weight % of ammonium fluoride, 14 weight % of propylene glycol and 14
weight % of diethylhydroxylamine. Example A5 is a cleaning and stripping composition

for removing etch residues and photoresists from low-k and metal lines as well as vias.
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rel evant art. The .epbqdi,nents | ‘ei nabove
awhereif B R apd Rafpeid Hg'f%ly é?fﬁs%\ngﬁ%géﬂs%ﬁﬁmgl& g'g known of
practicing the invention and to enable others skilled
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egbodi HROLnpRAHon¥rthlim 1 Wherbia ficGusrmvpdiréd ©RPIIHAHS
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herein. Also, it is intended that the appended clains
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tetrahydrofurfuryl aleohol.

5. The composition of claim 1 wherein said solvent comprises diacetone

alcohol.
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- 10 7 June 2006 1 0CT2004 CLAIMS What is clained is:

1. A conposition suitable for renoving photoresist and

et ching resi due which conprises: a) at |east about 7 June 2006
50% by wei ght of a solvent selected fromthe group o

consi sting of tetrahydrofurfuryl alcohol, digEYTHE TP iy *
al cohol, and 1, 4- cycl ohexanedi net hanol ; 3 & a"' UJ/BS-?’U ‘23‘

0. 005 to about 0.8 by weight of a source of fl urlmS 12 OCT 2(
0

~C) up to about 49.9% by wei ght R biibitosdthpayes 8 p
about ﬁw@bxpoammgﬁﬂa%ﬂ%}‘e@&%?‘gé’%ﬁ inhibitor. 2. The
corrposli t%on of claim1l wherein the fluorine source is
SHRERVBH ™ om the group consisting of hydrofluoric
acid, ammoniun fluoride, quaternary ammoni um ,
fluorides, fluoroborates _.flyorake b/Gina Gdmlrists diethy.
by f | uOMhelegmpepitivhds GiHF ?UB??‘%%, tet'?abut yl anmoni um
el raf l yasgporate, alum num hexaf | uoride, and a
f PoFPde salt of an ali phatic primary, secondary or
tertiary am ne having the follow ng fornul a: 0%
RIN(Ra) R wherejn Ri, R2 RBnfaslbe baidowienkiabtoyt 50%
r@preseﬂtecmnmﬂ“&ﬁ%‘pﬂﬂl %‘r%%g’p 3. The conposition of
R A AUy e A Y
The;dGesROs b ipfbow| 045 i Pofiier’ein said sol vent

o conprises.xot £ fa@mtdr of urfuryl al cohol. 5. The

Ller co%ﬁglé‘}“?%snfgo claim| wherein said solvent conprises
di acetone al cohol. 11 AMENDED SHEET 7 June 2006 |P/kl
| 2 OCT 21 6. The conpogitian.of  clRbiaill cohekeiinkiser o
copr osi dhe bMOBP?W‘@Bﬁ%WF%%@mg ﬁydr oxyl am ne. 7. The
conpash § iei20%baiweight. wher ei n sai d hydroxy am ne
conprises diethyl hydroxyl am ne.

. . ERPIR E,
10 The composition of claim 8 wherein the amount of said corrosion inhibito

about 10 to about 14% by weight.

11 The composition of claim 1 being free of organic carboxyiic acids.

removing photoresist or etching residue or both from a substrate

12, A mcthod for ‘ o
ition comprising:

wherein comprises contacting said substract with & compos

a) ot least sbout 50% by weight of a solvent selected from the group
], and 1, 4-

consisting of tetrahydrofurfuryl alcohol, diacetone alcoho
cyclohe.xanedimethanol;

b) about 0.005 to about 0.8 by weight of a source of fluorineg.

c) up to about 49.9% by weight of water; and

d) up to about 20% by weight of a corrosion inhibitor.
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-8, The conposition of claim11 wherein the anount of

said solvent is about 50% by weight to about 75 by

wei ght; said source of fluorine is about 0,05 to about

0.5% by weight, and said water is about
35% by weight. 9. The conposition of clain:
the anmount of said corrosion inhibitor is g
to about 20% by wei ght. 10. The conposit,i
wher ei n thqhoa%rgwlgﬁn Of wifeRirihe fuaris sooFee S HRFE? 'S
dBout ¥ B About 14% b o A bronibeb- fludiides, donobates: on
%ﬁo@@hmtmgbéhmg’ﬂﬂ?@& %‘%‘%‘%qm C cartfoxrxlniilﬁTl acids. 12.
Aiilrreth d, & Dhin heRBNdenmtphut Broads. Y RRTR g resi due
u cﬁ:&oﬁI s ) T . . )
o™ BGth froma su ﬁ@;&ﬁg@;dem@s Ridiide attpf psBiPhRERTALYT ng
swirefuorsRRa ™Rt h a co g)?vi.ti fQQ.Tu%O”'p” sing: a) at
I%wa@mmaﬁﬁ%iwhwgﬁt Ying 'Sol vent sel ected from
the grou consi sting of tetrahydrofutfuryl alcohol,
di acetlbﬁg’ﬁdﬁz?ohol , and 1, 4- cycl ohexzigledi met hanol ; b)
about _ Q, 095 t LUt 3B Biypregeighor ao ikl HSWr ce of
f merein; 2w%&%£?g{dg%loutﬁﬁ%. 9% by wei ght of water; .
and d) up to about 20% by wei ght of a corrosion
i nhibitor. 12 AMENDED Sur:r 7_June 20 ' afdaium R
N GCT 29RAnetilcd.of Tkien Yerhsesin B TP ?ﬁ“’.fgg‘?ki’w‘geyrs‘ésﬁn the -
fluorine sour ] gabtedk. from e group consi sting of
hy%H"B‘fl‘T ‘Ef&?tlmgg&%a&g‘t%?}ﬁary ammoni um f | uori des,
fluoroborates, fluoride, acid, tin bifluoride,
antinony , tetraburyl ammoni um t.et 8B furfuryl
al ya1i nuThehveettdd|of elpirl?, Whatr sﬁiglfs?‘ﬁ%n? ?Jd‘ll eﬂ.All g{aslo? of an
al ilgr}%Fi c primary, secondary or tertiary am ne having
t hB°¥6I' owi ng fornul a: RIN(Rs) RZF wherein R, R2 and
R3 each individually represent H or an al kyl group.
14, The nmethod of claim 12 wher gj fek WREdtdne alsetiol.ce
COMNPY | seﬁlem#imhPiﬁ\?lmflpﬁ"é‘f’ﬁm&émg?ﬁteg% Jrogfﬁgﬁehyl ammor i um
fluoride. 15. The nmethod of claim 12 wherein said
sol vent conprises tetrahydroftrfuryl alcohol .
17. The method of claim 12 wherein said corrosion inhibitor comprises a

hydtoxylarﬁine.

18 The method of claim 17 wherein said hydroxy amine comprises diethyl-

hydroxylamine.

19 The method of claim 12 wherein the amount of s3id solvent is about 50% by
. to gbout 0.5% by

weight to about 75% by weight; said source of fluorine is about 0.05
weight, and said water is abont 25 to about 35% by weight.

20 The method of claim 19 wherein the amount of said corrosion inhibitor is

abouit 0.5 to about 20% by weight.
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~. » €46. The nethod of claim 12 wherein said sol vent

S conpri ses diacetone al cohol. 17. The nethod of claim
\ 12 wherein said corrosion inhibitor conprises a 7 June 2006
hydroxyl amine. is. The nethod of claimfT7 g i d

hydroxY am ne conprises diethyl- hydroxyl ajgle Freyr
The met hod of claim 12 wherein the anount Of "sar
sol vent is about 50% by weight to about 7
wei ght; said source of fl.u ne is 6
07554 byFhe Rt edn i KB i cmpunt 8 S ffosis "?’gmgb*aut
SB%Ibwwﬁb@hM%Rﬁwe@he met hod of claim 19 wherein the
anmount of said corrosion inhibitor is about 0.5 to
about 20% by wei ght. 13 AMENDED SHEET 7 June 2006 t 39/

3. clt3 2004, 21. t claim
28 whoTar OEAEORIG M o R S F RGPV L RO EBRE or | &
abobitxylidacids. about 14% by wei ght. 22. The net hod of

claim 12 wherein said conposition is free of organic
car boxyl ic acids. 23. The nethod of claim 12 wherein

t he nat er,i al el ected from
LR or dpmEbRA felim it SpiE e PuotBr fueieindifs FERFE onc
i seﬂ@teﬂ éval tholgreipactsistiog ofimetadrsilabn, saBdate a0 dnterievdl digleotfic
Cl@lefhi23 Wherein the interlevel dielectric material
conprises silicon oxides. 25. The nethod of claim 23
wherein the nmetal is selected fromthe group
e consi sting of copper, copper alloy, titanium ti tam um
nP4.ri ddhe matedefigim Zhwherit e inirieyq! dislectria petarial gpmprises
t antalodideddi tride, al um num and/or al um num alloy. 14
nijL rr[ A-~1LIV:i i. V%,iT
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25, The method of claim 23 wherein the metal is selected from the group
consisting of copper, copper alloy, titanium, titanium nitride, tantalum, tantalum
nitride, tentalom, tantalurn nitride, aluminum and/or aluminum alloy.
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