CLEANI NG COWPCOSI TI ONS FOR M CROELECTRONI CS SUBSTRATES
FI ELD OF THE | NVENTI ON [ 0001] This invention pertains
to cl eaning and stripping conpositions for

m croel ectronic substrates and particularly for

cl eani ng netal -containing residues from

al um num cont ai ni ng m croel ectroni cs conponents

wi t hout causi ng undue al um num corrosion. The

i nvention also r t hat punch
t hrough net al §Lgéﬁpmm€5§ﬁ@ﬂ§gg§%on’ponents

such as titani Fm LE® SUBSTRATES. Wile

bei ng conpatible w tIE y| ng aH um num st ruct ures,

i.e., causing little or no metal corrosion in the

m croel ectronics c ' ion further

relates to such cl mﬁﬁﬁﬁjﬁiﬁYFmﬁS&at al so are

able to _clean post-ash residue from other vias
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BACKGROUND TO THE INVENTION

[0002] During the manufacture of microelectronic devices photoresists are
employed to transfer images to a microelectronics substrate to create the desired
circuit layer. Many of the microelectronic devices are metallized with aluminum.
Also, the micrdelectronics substrate may employ metals such as titanium, titanium

nitride, tungsten and the like as adhesion promoters and diffusion barriers.

[0003] Many alkaline microelectronic stripping and cleaning compositions
have been proposed for the removal of cross-linked and hardened photoresists and
other residues, such as post etch residues, from such microelectronic substrates.

However, one problem with such stripping and cleaning composition is the possibility



However, one problemw th such stripping and cl eani ng
conposition is the possibility -i of netal corrosion
occurring as a result of the use of such cl eaning
conpositions. Such corrosion results in whiskers,
pitting, notching of netal |ines, due at least in
part to the reaction of the netals in the device
substrates with the al kaline strippers enployed. One

such al kaline mcroelectronic_stripping and cleanin .
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imtation on the use of the cleaning conpositions of
residhes op metals fromt layers sach ag laydrs\ofddaniym, titanium nitride, tungsten
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alurbif@RE EBFrBsiBnGEifistifficidht DIaRling 'of Iné enéthal rakidwes. aMHerefore, there

. cleaning conpositions that can effectively renove .
is adipvtatiosten the ysdwd dhe slpaning somipasiions:gfythat patant ik the cleaning

of TR BESI sy Bybh B SR, BRI AR, ngsten

andshé&iiR@l ng and cl eani ng conpositions that, in addition
to cleaning these netal residues, will also
effectively clean post-ash residues from other vias
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_ invention, there are provided stripping and , "
significant aluminum corrosion resulting from the stripping and cleaning composition.
There is also a need for stripping and cleaning compositions that, in addition to
cleaning these metal residues, will also effectively clean post-ash residues from
other vias and from metal lines, as well as cleaning unashed photoresist residue

from the substrate.
BRIEF SUMMARY OF THE INVENTION

[0005] In accordance with this invention, there are provided stripping and
cleaning compositions for cleaning microelectronics substrates, the composition
comprising: at least one organic stripping solvent, at least one nucleophilic
alkanolamine, at least one non-nitrogen containing weak acid in an amount sufficient
to neutralize from about 3% to about 75%, preferably from about ,19 % to

about 75%, by weight




cl eani ng conpositions for cleaning mcroel ectronics
substrates, the conposition conprising: at |east one
organi c stripping solvent, at |east one nucleophilic
al kanol am ne, at | east one non-nitrogen containing
weak acid in an anpbunt sufficient to neutralize from
about 3% to about 75% preferably fromabout ,19 %to
about 75% by weight 2 of the nucl eophi lic
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onposi tions. | 0006] The stripping and cl eani ng

subetmtpesmth ihesefcompasiionsent i on for cl eani ng
m croel ectroni cs substrates consists of: a) at |east
one organic stripping solvent, conprising a solvent

[00083! ect ed hef st@ippinicand Cﬁl@arﬂﬁ@%cﬁﬁpé@tléﬁ o? this invention for cleaning
pyrrolidinone, 1-nethyl-2-pyrrolidinone, 1

micu@lec}wonzcwbséwatesjconmﬁ@f 1 -propyl-2-pyrrolid i
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nmonoal kylone tthe cbhsisfing vfl2a IGTBOI&CH?n X rolidinone,
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at ons, dr%thuw pyolidineseof fitRIopYlot-pyiraliginore o) ( Hhydsoxyehyl-2-

P hyPY vifeGend. ® %k}g%ﬁ‘”&é ‘i]&ﬁ'?a"??’&ﬁ{d“@ﬁ‘% %! B8hylene  glycol

sul f ol aﬁﬁoncﬁilwlethel@ oot farmula mk@IH@CBCHp(dH'z@R where R is
di met hyl f or mam de; at | east one nucl eoph

al kanol & akyl e@dical fPfefai@m drie AHRRPR @S, 'damm. shlfppes of the
weak acigl 23R STBYE)-RUWHEL SR and R? are alkyl of 1 to 4 carbon

atoms, dimethyl sulfoxide (DMSO), sulfolane, methyl sulfolane, alkyl
sulfolanes, dimethylacetamide and dimethylformamide:

b) at least one nucleophilic alkanoclamine,

c) at least one non-nitrogen containing weak acid in an amount sufficient
to neutralize from about 3% to about 75%, preferably from about 19
% to about 75%, by weight of the nucleophilic alkanolamine such that
the stripping composition has an aqueous pH of from about 9.6 to
about 10.9, said weak acid having a pK value in aqueous solution of
2.0 or greater and an equivalent weight of less than 140,

d) at least one metal-removing compound selected from the group
consisting of diethylene glycol and diethylene glycolamine,

e) water, and

optionally one or more components selected from the group consisting

metal-complexing/corrosion resisting compounds, other corrosion inhibitors and

surfactants.




to neutralize fromabout 3%to about 75% preferably
fromabout 19 %to about 75% by wei ght of the

nucl eophi | i ¢ al kanol am ne such that the stripping
conposition has an aqueous pH of fromabout 9.6 to
about 10.9, said weak acid having a pK value in
aqueous solution of 2.0 or greater and an equi val ent
wei ght of | ess than 140, d) at |east one

oo <! AR B RHBE) ekl A accorsing to i

inveﬁiidﬁ%@ﬂ?ﬂ@eseé wietifdd feRhdcleBhingn ahikbbeddtrdtic Mitstrates  without
conmponents selected fromthe group consisting

produsing apyrgihstantipl coetal ssasrrsien the sybsisateooanlaining ratr least one

phofiResiela PERrhelit. Ahofh R Bich. e pete) {eskiles! he process

compAsiagtiomadting thieSsubstiatd Withna eRyaming esmpolitiohddr btime sufficient
cl eaning nmicroel ectronic substrates w thout producing

to clgay the sdbsirteawhpigiathe sleapinmeompasitien isonsigtsof:
containing at |east one photoresist polyneric
material, etch residues and netal residues, the
process conprising contacting the substrate with a
cl eaning conposition for a tinme sufficient to clean
the substrate, wherein the cleaning conposition
consists of: 3a a) at |east one organic stripping
sol vent conprising a solvent selected fromthe group
consi sting of 2 pyrrolidinone,
1-met hyl -2-pyrrolidinone, 1 -ethyl-2-pyrrolid i none,
1 -propyl-2-pyrrolid in one, 1-hydroxyehyl-2-
pyrrolidinone, 1 -hyd roxypropyl-2-pyrrolid i none,
di et hyl ene gl ycol nonoal kyl ethers of the formula
HO CH2- O CH2- CH2- O-R where R is an al kyl radical of
from1l to 4 carbon atons, dial kyl sulfones of the
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formula R-S(O(0O-R2 where RL and R2 are al kyl of 1
to 4 carbon atons, dinethyl sulfoxide (DVSO,

sul f ol ane, nethyl sulfol ane, al kyl sul fol anes,

di met hyl acet am de and di nmet hyl f ormam de. b) at | east
one nucl eophilic al kanol am ne, c) at |east one

non-ni trogen contai ning weak acid in an anount
sufficient to neutralize fromabout 3% to about 75%

f bly f bout .19%. t bgut 75% . wej
Phe. nBLALdeRtt $1S Brianic: ShiphBoctonet SempRintC a by, selected
conposi fof tREgralip daHEIStITg BF 20pyrréIRIAGRD U -nibtAylt2-pyrrolidinone,
about 10.9, said weak acid having a pK value in

aqueous 1sshylk2-pyrrofidiponeor 1dqrepyled-purialidinorgui viihydioxyehyl-2-

ot a1 - r W0 Bohp o ekveRbyhZRliBRons, o, giethviene  glyeol

consi st pihaiikyllictihdngl hthegfaralla HO-CHLOREHGH,-O-R where R is
gl ycol am ne, e) water and optionally one or

con‘plcnneﬁflsa|k]é|!e@§’ti@i afrfoemt hdo 4rcaipOr GHamst id%liﬁfsulfones of the
PR RIS M 18 R g 5 s caror

cl eani ngtorfis CHipedtagh EaMdxide UDMSE) esulfsians Criathyicsulfolane, alkyl

with this invention is particularly useful far
cl eani n§ukéeiaes.dimethyacetamide apd dimeihyiormamide.

et ali el SYRSLRER RANAQHASYRE contal ning metal

resi roma east one o ayers of titanium

and/ a) &t lgast eemdn-hitogeRECONtaibngOREaRIAEK B\aRaNMdint sufficient
I NVENTI ON  AND. PREFRRED EI\/BOCDI MENTS._ 4 éO O% T{]i S 0
i nvent | BhnealizeciEoRy AbpYt 3% RRPQUtIRThn reg%’ Bstremogbout 19%
for cleanhg 74" B?'\ﬁé‘ibﬁfﬁ‘f’ the rﬁ}bli’ééeﬁrﬁﬁc?él’kah[ﬂ%mine such that the
conposi t10n conprisrng:~at |east one organic

stri ppi sgipping eompositionelaas annaquemlsepHhof from about 9.6 to about

al kanol Z‘a!lf)]r!gr,]es'ai twe!a?(agtt:id ohna?/ir{]gog_pK value in aqueous solution of 2.0 or
greater and an equivalent weight of less than 140,

d) at least one metal-removing compound selected from the group
consisting of diethylene glycol and diethylene glycolamine,

e) water and optionally one or more components selected from the
group consisting of metal-complexing/corrosion resisting compounds,
other corrosion inhibitors and surfactants. The method of cleaning
microelectronic substrates in accordance with this invention is
particularly useful for cleaning substrate that comprises an aluminum
metallized substrate having vias and containing metal residue from at

least one of layers of titanium and/or titanium nitride.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFRRED EMBODIMENTS.



ni trogen containing weak acid in an anount sufficient
to neutralize fromabout 3% to about 75% preferably
from about 19%to about 75% by wei ght of the

nucl eophilic al kanol am ne such that the stripping
conposition has an aqueous pH of fromabout 9.6 to
about 10.9, said weak acid having a pK value in
aqueous solution of 2.0 or greater and an equi val ent

o % Sl SEEe AT i, hibe B BTt for
cleaﬁlln@t icRMe&oried ﬂl&tr@t@é hiHee RNPOSRDIrR Honeprisiigl at least one

wat'er, and net hods for cl eaning mcroel ectronic
orgamﬂastrmr@ salvent, tatdsestongdmcdeamdlc alkgoolmimgeat least one non-

{ d It o
nieopb SRR gk PRLPT ARARL SLfBidH: s el Bl Bpour 3 to
about P3%ApréfRAmtly Frtfin AUbDaR 1996 td abBUNT5H)! bgewteugmrmhe im@leophilic

a solvent selected fromthe group consisting of

alkapplamhecﬁwbrtbat thenstrippingeceyppesitipdihasnan aqueous pH of from about

9.6 io h%ptoigg% ?clzu}e%m%ﬁ? rh%’vmlgng ﬁ]rgvahfe Y 5585464 88REon of 2.0 or

greaﬂ@rxhﬁﬂoﬂu |e mémow Ht ooRks thaet hyoem lghstcohe metal-removing
rmnoalkY hers of e formula HO- CH2- O- CH2- CH2- O- R

COWUHGSRE?@Ed an al kyl radl cal of from1 to 4 carbon
atons, dialkyl sulfones of the formula R-S(O(0O-R2
where R1 and R2 are alkyl of 1 to 4 carbon atons,

di met hyl sul f oxi de (DMSO), sul fol ane, nethyl

sul fol ane, al kyl sul fol anes, dinethyl acetam de and

di met hyl f ormam de. b) at | east one nucl eophilic

al kanol am ne, c) at |east one non-nitrogen containing
weak acid in an anount sufficient to neutralize from
about 3% to about 75% preferably fromabout 19%to
about 75% by wei ght of the nucl eophilic al kanol am ne
such that the stripping conposition has an aqueous pH
of fromabout 9.6 to
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about 10.9, said weak acid having a pK value in
aqueous solution of 2.0 or greater and an equi val ent
wei ght of | ess than 140, d) at |east one

nmet al - renovi ng conmpound sel ected fromthe group

consi sting of diethylene glycol and diethyl ene

gl ycolam ne, e) water, and optionally one or nore
conmponents sel ected fromthe group consisting of

fron ghe POR cSRHREIG of <TEhR e Fed s YEBYBe gf'chEimine, and
wateérearl rﬁé‘tﬁo@& Q@r%léaﬁhb' ARy GEle&Pb e BubbirhlesaFifie tilseYcdmpositions.
present in conpOsition in an amount of from about

20 to about 80 wt% preferably in an anount of from

[00 03:“ Sgpte? stﬁﬁﬁ#ﬁ;ég%% O/ﬁruﬁa dcg%%t?&rg%?\xﬁgl |¥1vé|qtlcﬁp for cleaning

microeRictiorlisYsubitrated ¥emistsofN- met hyl pyrrolidone. 5a
[0011] The at | east one nucl eophilic al kanol am ne

conpoAkat least oneergaastipning selvent camprisingenselyanisglected

o 1 orSBbTE GFREY bahfleta of BRI B, fmithyeERYfiinone,
10 to ahasthy M@(Pwr%dm@ﬁé W@pﬁ@{)ﬁi’@"ﬂlﬂorﬁé omydh@btveﬁ\ﬂ 2-

to about 30 wt % 8 t he al kanol am ne nponent s
t hat napyﬁ@httla@ae,thav rqa%tyrqwlqzawrrqinwne dlethylene glycol

nonoet h o :
2-(2- amﬂ?tbg%tac{%ﬁ %‘h%ﬁaﬁm% gﬁtﬂ %"ét ﬁ)éngllz'.c'_l\’/gpéR where R is
i mpor t aah alky)2aditlleofdfedmal tcha&Haneat@tnsmmkjdwum‘baes oé the

or of o7 aBILIA B SO MHSTaI T s e 491 of 1 10 4 Garbon

onoet hanehaThfl1 Sur IRS0TPEaR e AR, Hiiane, alky

non-nitr ogen con corrponen
conposi sukbslanes, dlmeshylau@tatmdm amdldimethdfoamnanide.
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c) at least one non-nitrogen containing weak acid in an amount sufficient
to neutralize from about 3% to about 75%, preferably from about
19% to about 75%, by weight of the nucleophilic alkanolamine such
that the stripping composition has an aqueous pH of from about 9.6 to
about 10.9, said weak acid having a pK value in aqueous solution of
2.0 or greater and an equivalent weight of less than 140,

d) at least one metal-removing compound selected from the group
consisting of diethylene glycol and diethylene glycolamine,

e) water, and

optionally one or more components selected from the group consisting of

metal-complexing/corrosion  resisting compounds, other corrosion

inhibitors and surfactants.

[0010] The at least one organic stripping solvent will generally be present in the
composition in an amount of from about 20 to about 80 wi%, preferably in an

amount of from about 30 to about 75 wt%, and more preferably in an amount of from




amount of from about 0.5 to about 10 wt% preferably
fromabout 1 to about 8 w% and nore preferably from
about 2 to about 6 wt % The non-nitrogen contai ni ng
weak acids that may be enployed in this invention

i ncl ude organics such as carboxylic acids or phenols
as well as salts of inorganic acids such as carbonic
or 6 hydrofluoric acid. By weak acids is neant acids

ving .a strength expre as,a . "pK' for.the .

aboul 4tk Bk oo FkfEraR e 508rt i Nmeive Ve dans,
2.0 or higher, preferably 2.5 or higher. Particularly
useful are weak acids of pK>2.0 and preferably having
an equi val ent wei ght of |ess than about 140. As
exanpl es of such non- nitrogen containing weak aci ds
useful in this invention there may be nentioned, for
exanpl e, carboxylic acids such as acetic acid,
phthalic acid, phenoxyacetic acid and the I|ike,
organi c aci ds such as 2-nmercaptobenzoic acid,

2- nmer capt oet hanol and the |ike, phenols generally
having pK in the range of from9 to 10, such as
phenol, catechol, 1,3,5-trihydroxybenzene,

pyrogal l ol , resorcinol, 4-tert-butylcatechol and the
i ke, and inorganic acids such as carbonic acid,
hydrofluoric acid and the like. The anount of weak
acid enployed in the stripping conmpositions of this
invention is an anmount to neutralize fromabout 3%to
about 75% preferably fromabout 19%to about 75% by
wei ght of the al kanol am ne present in the stripper
conposition thereby resulting in an aqueous rinse pH
for said stripper conmpositions of fromabout pH 9.6
to about 10.9. Mst preferably the weak acid is
catechol. [0013] The at |east one netal -renoving
conmponent is diethylene glycol or diethylene

gl ycol am ne or m xtures thereof. This conponent is
generally present in the conposition in an anount of
fromabout 0.5 to about 40 wt% preferably from about
1 to about 20 wt % and nore preferably fromabout 5 to
about 15 wt% This conponent is preferably diethylene

gl ycol .
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[0014] The cleaning and stripping conpositions of this
i nvention are al kaline aqueous conpositions and water
is present generally in an anmount of fromabout 0.5
to about 50 wt% preferably fromabout 1 to about 35
W% and nore preferably fromabout 5 to about 20
wt % [0015] The conpositions of this invention may

al so opti onaIIy cont ain one or nore conponents
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I nto the aqueous cl eaning conpositions of this
aminaZaiopancl, 2ERampineethnxyiethaspl, ainchétampinggthanol. More important
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pyrophosphat es, al kyl i dene-di phosphoni c acid
aming=2ipfapeanRg. (e. g.

et hane- | - hydroxy-1, 1- di phosphonat e), phosphonates

contai ning ethyl enedi am ne, diethylenetriamne or
[001R] i et hyThRaet apm-aitroyer-containmpl wealet | acid¢ e, @omponent  of the

et hyl enedl am ne tetra(nethyl ene phosphonic acid

compess of thig Hweé\q@ﬂrwgngg@eraﬂgrhqa@mqm ignthe c)omposmon in an
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carbBl(?ﬂ:nérﬂ?? BPgHQﬁbIE'a%rWﬁﬁ’Es BitS of mb‘?'aéhlg'hbc‘?&”s@éf?@s carbonic or
optionalTy €o

ntaln other corrosion~in Itors and

simlar non-corrosive components




enpl oyed in mcroel ectronic cleaner conpositions. The
conpounds may include resorcinol, gallic acid, propyl
gal | ate, pyrogallol, hydroqui none, benzotriazole and
derivatives of benzotriazole, and pol yfunctiona
carboxylic acids such as citric acid, tartaric acid,
gl uconi c acid, saccharic acid, glyceric acid, oxalic
acid, phthalic acid, nualeic acid, nandellc aci d,

hydrgﬁhgr?é %gaCi ggl\&%acl% h?‘ﬁd% !§d'p§gﬁtg9§‘l é"gggﬁ?‘i{%g%f%?essed as a
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to about 5 wt% preferably fromabout 0.1 to about 3
prefevamy zrﬁdormxgber pPart@uwawsaf@Imrab@eak acigstaf piin.@ apd preferably

haVI%f% @]&Tgﬁgfq h oHsg tﬁ%n gérlu Rgbﬁgnéxér%%%t bP3uch non-

nitroYBh Yortahity ReakRiRRIsLOSETuUl MOThid Hviehtioh AhéNinalydie mentioned, for
anionic surfactant. The 8 addition of a surfactant

example, camxylic ahisisssichaeeacelinacd, phthalie acist, Aneacxyrcatisacid and

e WEBH5 L A SR 95 L i EnP LA 0.5 FlEABtietbhol anc e

like, GsHEHYI Qeﬂéral'wﬁaﬁhgfmtlﬁnmenmhg@ 8b floen iﬂittﬁédltl,csuch as phenol,

reduce um num corrosion rates if further alumn
catecbalr ds3. Bririnydipsykenzenes pyegallel resgrsinel.«-tart- butylcatechol and the

e, L TF1GH1E A% L i SR BBk A AATRE e The

amoahkpf wé%kaam@%mpmyd@am kiyé skigpimgesmpuskidns of this invention is an

sul f obet ai nes and am doal kyl sul f obet ai nes; 0
amoynt i cwubielize ifioraabeud % et aka Laién paeferably from about 19% to

abo@ngggﬂnpm dﬁ%ﬁggl%fﬁ i a‘?f?ﬂ#éiﬂo s}mg Hgé ifipEre Bomposition

thereﬂ)gkmsxﬂtidghln aﬂmqu@mwnd& pH far habdyﬁhbpér a:ompositlam défrom about
des such as al kyl am i.des a

pH S g PRRUEA0 S Mpstareieraklvibe weak asigds @tecﬂgm f onat es

and fluorinated al kyl anphoterics; and m xtures
thereof. Preferably, the arrphoteri c surfactants are

[0018pcoan Theraipldashaira ntetabrmnwmglmmMerm isedieftiylene glycol or
bet ai ne, cocoam do droxy .sul tai ne,

diethyiens, g |y§9ﬁm@ppgrora§))g gsethe}/ co &96‘”'&9’1%\%?1 geperally present in
the GHTHBBERBARRUY ANt FAFGARRULYSEAGYSBAEM! 4P AN, PrdteRably from

about 1 to about 20 wt%, and more preferably from about 5 to about 15 wt%. This

component is preferably diethylene glycol.

[0014] The cleaning and stripping compositions of this invention are alkaline
agueous compositions and water is present generally in an amount of from about
0.5 to about 50 wt%, preferably from about 1 to about 35 wt%, and more preferably
from about 5 to about 20 wt%.

[0015] The compositions of this invention may also optionally contain one or
more components selected from the group consisting of metal-complexing/corrosion

resisting compounds, other corrosion inhibitors and



i sodecyl oxypropyl i m no dipropionic acid, laurylimno

di propi onate, cocoani dopropyl anm ne oxi de and

cocoani ne oxide and fluorinated al kyl anphoteri cs.

Non-ionic surfactants useful in the conpositions of

the present invention include acetylenic diols,

et hoxyl ated acetylenic diols, fluorinated al kyl

al koxyl ates, fluorinated al kyl esters, fluorinated

pal yoxyet hyl ene al kanols, aliphatic acid esters of
surfaetali®ydri ¢~ al cohol s, pol yoxyet hyl ene nmonoal kyl et hers,

pol yoxyet hyl ene diols, siloxane type surfactants, and

al kyl ene glycol nonoal kyl ethers. Preferably, the
[0018DN- | onmgmcfmctmngmlar@ehté'tg/Ioenhetaiiiccﬁreplexing agents/corrosion

| eni c dipols. Anion urf

inhikiogs Ale PHE RVEGrBUE MAVoRIGsEly BE (BPldeih RS sBfirdsiions of this
mvehﬂﬂ UGGt SRfeP R0 B‘ér%?ﬂg SSHEGP Hsh fore exampld, OffdreSed product

ates, and nono and esters of orthophosphoric
stabzhty WhenohcmpodﬁeqIlnhohﬂ)epaqa.l@usmlealmnglﬂoynpcsﬁwnsmf thig ivention.

Exaidflesstt S eig:0t FameIRHRsh Sofiniochter A e oghdmited to
trané-ﬁ‘@&&dl&ibﬁdﬁ‘éﬁ%@inéWe&ﬁa@éﬁl?éhi@{@ﬁ])TA) eth Iened|am|ne tetraacetic

di al kyl di met hyl anmoni um sal ts o I num
acidséEDTFA), sﬁakmatesnmr@phqaplwtmwlmneampaosphomc acid derivatives

2L YRR AR eEbbiondat, 7L HRAEORHEE™  containig

ethylé’l‘ﬂeﬁ%?ﬁmér %tﬂyleﬁé‘ﬁ'éﬁfﬁﬁ@'ﬁr&ne@%ﬁét@tr&ﬁm%sﬂ.ﬁfdtl@hélymmetles fe.g.
sui tabl e surfactants include, but are not limted

ethynedisimipehjetra(methylens- @h0§|stmm9nemdB1§EDEMH’dxyqilatfw!?netﬂamme

SR (T o T Ev i

acid-Sthe ckeRYihg ageht willl'bd fesénildGhe tafidsition in an amount of from 0 to
octyl E/henoxypol yet hoxyet hanol , and the |ike.

The
abogt s wetds, rrefarnbly fram cakaut . hdo shese 2t wi% baseshen ﬁ'ﬂe ayeight of the
to about 5 wt% preferably 0.001 to about 3
com‘%)é}pg 'sed on the weight of the conposition. [0019]
Exarrpl e of cleaning conpositions of this invention
nclude, but are not |imted to, the co 05|t|ons set
[0047dr ¢ h i Wheh@auspuswilegnng| eampositiong ghdthis  inventign cgan also

optionally contain other corrosion inhibitors and similar non-corrosive components
employed in microelectronic cleaner compaositions. The compounds may include
resorcinol, gallic acid, propyl gallate, pyrogallol, hydroquinone, benzotriazole and
derivatives of benzotriazole, and polyfunctional carboxylic acids such as citric acid,
tartaric acid, gluconic acid, saccharic acid, glyceric acid, oxalic acid, phthalic acid,
maleic acid, mandelic acid, malonic acid, lactic acid, and salicylic acid. These other
corrosion inhibitors may be present in any suitable amount, generally in an amount
of from about 0 to about 5 wt%, preferably from about 0.1 to about 3 wt%, and more

preferably from about 0.2 to about 2 wt%.

[0018] The compositions of the present invention may also optionally contain

any suitable water-soluble amphoteric, non-ionic, cationic or anionic surfactant. The



1, 2, 3 and 4, as well as in following Tables 5
through 9, the abbreviations enployed are as foll ows:
NMP= N-net hyl pyrrolidinone DMSO=di methyl sulfoxide D
MAC=d i methya ceta mi d e DM-=dinethformam de
DEG=di et hyl ene gl ycol DEGA=di et hyl ene gl ycol am ne
CAT=cat echol @ MEA=noDnoet hanol am ne AMP= 1

-am no- 2- propanol - 10 Table 1 Conpositions/Parts by

addif |g 8&%8\‘ 2@1[ d%@d' ﬁ]ﬂgg&éﬁgle@ ‘é%é?st‘%g g)l?nw‘@%lion and
imprové tﬁe Jwé'_{tmd\ﬁfﬁ% $0rf4céttdtbé cidttddeard therefore improve the cleaning
action of the composition. The surfactant may also be added to reduce aluminum
corrosion rates if further aluminum corrosion inhibition is desired. Amphoteric
surfactants useful in the compositions of the present invention include betaines and
sulfobetaines such as alkyl betaines, amidoalkyl betaines, alkyl sulfobetaines and
amidoalkyl sulfobetaines; aminocarboxylic acid derivatives such as
amphoglycinates, amphopropionates, amphodiglycinates, and amphodipropionates;
iminodiacids such as alkoxyalkyl iminodiacids or alkoxyalkyl iminodiacids; amine
oxides such as alkyl amine oxides and alkylamido alkylamine oxides; fluoroalkyl
sulfonates and fluorinated alkyl amphoterics; and mixtures thereof. Preferably, the
amphoteric surfactants are cocoamidopropyl betaine, cocoamidopropyl dimethyl
betaine,  cocoamidopropyl  hydroxy  sultaine, capryloamphodipropionate,
cocoamidodipropionate, cocoamphopropionate, cocoamphohydroxyethyl propionate,
isodecyloxypropylimino dipropionic acid, laurylimino dipropionate,
cocoamidopropylamine oxide and cocoamine oxide and fluorinated alkyl
amphoterics. Non-ionic surfactants useful in the compositions of the present
invention include acetylenic diols, ethoxylated acetylenic diols, fluorinated alkyl
alkoxylates, fluorinated alkylesters, fluorinated polyoxyethylene alkanols, aliphatic
acid esters of polyhydric alcohols, polyoxyethylene monoalkyl ethers,
polyoxyethylene diols, siloxane type surfactants, and alkylene glycol monoalkyl
ethers. Preferably, the non-ionic surfactants are acetylenic diols or ethoxylated
acetylenic diols. Anionic surfactants useful in the compositions of the present
invention inciude carboxylates, N-acylsarcosinates, sulfonates, sulfates, and mono
and diesters of orthophosphoric acid such as decyl phosphate. Preferably, the
anionic surfactants are metal-free surfactants. Cationic surfactants useful in the
compositions of the present invention include amine ethoxylates,
dialkyldimethylammonium saits, dialkylmorpholinum salts,
alkylbenzyldimethylammonium  salts,  alkyltrimethylammonium  salts, and

alkylpyridinium salts. Preferably, the cationic surfactants are halogen-free



Conpositions/ Parts by Wi ght Conponents 6 7 8 9 10

NVP 26 26 26 26 26 DMSO DMAC MEA 20 20 15 15 15 AWMP
DEG5 DEGA 2 855 CAT 55313 WATER 4 107 7 4 -
11 Table 3 Conpositions/Parts by Wi ght Conponents
11 12 13 14 15 NWP 46 46 54 46 DMSO DVAC 46 MEA 21
25 21 AWP 23 23 DEG 13 9 11 11 DEGA 9 CAT 7 3355
WATER 13 17 13 15 15 Table 4

surfactants. Example of especially suitable surfactants include, but are not limited to
3,5-dimethyi-1-hexyn-3-ol (Surfynol-61), ethoxylated 2,4,7,9-tetramethyl-5-decyne-4,7-
diol (Surfynol-465), polytetrafluoroethylene cetoxypropylbetaine (Zonyl FSK), Zonyl
FSH, Triton X-100, namely octylphenoxypolyethoxyethanol, and the like. The
surfactant will generally be present in an amount of from 0 to about 5 wt%, preferably
0.001 to about 3 wi% based on the weight of the composition.

[0019] Example of cleaning compositions of this invention include, but are not
limited to, the compaositions set forth in the following Tables 1, 2, 3 and 4. in Tables
1, 2, 3 and 4, as well as in following Tables 5 through 9, the abbreviations

employed are as follows:

NMP= N-methyl pyrrolidinone
DMSO=dimethyl sulfoxide
DMAC=dimethyacetamide
DMF=dimethformamide
DEG=diethylene glycol
DEGA=diethylene glycolamine
CAT=catechol
MEA=monoethanolamine

AMP=1-amino-2-propanol

- 10 -



Conpositions/ Parts by

Vi ght

[ 0020] The out st andi ng performnce cl eani ng and
cl eani ng conpositions
of this invention conpared to sim/lar conpositions

non- corrosi ve propert
W th ot her

Exanples 1 to 11. Sev

pol yhyr oxyl

ies of the

er al

clagg

cl

eani ng

Conponents 16 NWP DVSO
46 DVAC MEA 23 AWMP DEG 11 DEGA CAT 5 WATER 15

conpounds i nstead of DEG and
DEGA is denonstrated by the foll ow ng

i g conmpositions were

prepared by mxing 26 12 MP, 20 g of
monoet hanol am ne, lcgnfoshRing Vieight DI water,
and 8 g of a cleani gﬂionnoun ﬁ1 %@ 0||OMAnq
eommams gI ycdl (DEG) R et hyI ene 3l ycol am & 5
renl raethvl ene nl \/nnl
Lllcllly LB A2 T \vaAw LAY A T | —oTTe
eth@ ne ycol4gropyléneéﬁlycol, 726 26
neqnmggjnanolan1ne -(Z-am nogr hyiam noj gt franof
2-butene-1,4-di ol _and 2-(2- nethoxyet hoxy) et hanol .
PatDMAGed Al technol dgy wafer sanples wth
" supeh—t-hrgugh" vi-a4structures (viasetch through Si
and to [an A@3Iayer) wePe pIacedZQn t hese 10 10
Sol ns qf heated tjo 85 C forf 20 mnutes after—whjcth
t hey were rienoved, rifjnsed in DI water for two m nutes
andDBGwWn dry with niftrog@n. Fgr conparison, the same
wafers—werne cleanedlin.a commgrcially available
st @EBAng donposi tion of US Patlent % 308,745 2
CAT 5 1 1 1
WATER 15 4 4 4
Table 2
Compositions/Parts by Weight
Components 6 7 8 9 10
NMP 26 26 26 26 26
DMSO
DMAC
MEA 20 20 15 16 15
AMP
DEG 5
DEGA 5 5
CAT
WATER 10 7 7 4

11




(contai ni ng NMP, sul fol ane,
The cl eaned wafers were
(0O = no renoval
al um num corrosion (0 =no corrosion to
as noted belowin Table 5 Table 5

wat er) .
ash residue
renoval ) an
10 =corrosi

r enoval
d
on),

MEA, cat echol

t hen eva
to 10

and D
| uat ed for
= 100%

Exanpl e d eani ng conpound Al um num Ash residue #
corrosion removal 1 diethylene glycol 0 10 2
di et hyl ene glycolamne 1 8 f' eéraet hyl ene glycol 0 5
4 2-butene-1,4-diol 05 5 d@Nfdne glycol 0 4 6
propylene gl ycol 0 GompoirindiPmidlyy gvognp! am ne 1 4
2- (2- am noet hyl am no) et hanol
Qommmxyet hMy) etlhanof20 2 10 tlBl et h Iend4g| ycpl 15
U 1 14 &I IICI L;I ﬁl Iﬂl UUUICL n'F 1 s DQ* Ir'\'l‘
308, Onlly and DEGA4ﬁrOV| de bgfrh excel | éﬁt ash
reqdge renoval and gl um num cjor rost on [t bi t1or.
The useful ness of thg cleaning conpositions of this
i MBMACon |- 13 undgr a varietly of cleanjng 46
congittons—oftire—and-tepperatiyre and wt-h-varying
forMﬁ%tlorsis‘Lxerrplifi inithe %Jllo'ng Exanpl es
12 9. [[0021] Exanptes 12 tg 16 Sever iy
corr%gnspiﬂtl ons were pregpared by m xi ng 1-net hyl 53 23
DEG 13 9 11 11
DEGA
CAT 7 3 3 5
WATER 13 17 13 16 15
Tabie 4
Compositions/Parts by Weight
Components 16
NMP
DMSO 46
DMAC
MEA 23
AMP
DEG 11
DEGA
CAT 5
WATER 15
[0020] The outstanding performance cleaning and non-corrosive properties of the

cleaning compositions of this invention compared to similar compositions with other
polyhyroxyl compounds instead of DEG and DEGA is demonstrated by the following

cleaning Examples 1 to 11. Several cleaning compositions were prepared by mixing 26

- 12 -



pyrrolidi none (NW), nonoethanol am ne (MEA),

di et hyl ene glycol am ne (DEGA), catechol (CAT), and D
water in the anmounts shown bel ow. The sane type of
patterned Al technol ogy wafer sanples with

"punch-t hrough” vias as enployed in Exanples 1 to 11
were placed in these solutions of heated to 85 C for
20 m nutes after which they vvere renmoved, rinsed in

g of%llMWat r f &n&ﬁ%@ﬁgﬂ&b@ngﬂ vvn dr Wﬂg]o |tro %P and 8 g of a
%
cleagiﬁlg'é&'ﬁ 6(%63‘Fr6h {HE PoIRY %‘f'ﬂﬁ%ﬁﬁ’or r oél?c&l DT-_Q@f °d| I\éﬂ'e)glycolamlne

al um num corrosi on vere
(DEGA), rtmatknylganeagiycoiotteidaethyléabl glycol, Edbylené glyd:ol Eswytarm glycol, N-

methy el NG Y R oRhygTanQ) R ol Zisitsfeihalial 4and  2-(2-

0 ) "
metl%ﬁetﬁeﬂzy?é}h%@ol ﬁaﬁe%e@Aﬁp@ﬁlﬁﬁ){ tgla%rl%é@g% witR “Blnch-through

via giructuiesg (\aamﬁislntmmt@h/@ eand eliblr ta amyAinIayerg \aereg pigced in these

solu% ﬂﬁﬁ%ﬂ‘%ﬂ%ﬁa@? @ Rt e(sM‘:fﬁ%{ vgtesﬁﬁ tgﬁyéweé? %rgpved rinsed in DI

watet B5Gwo tibluftfs 8/d %Wﬁ 1)h- nitdgen. IF&f c&hpﬁﬁé@ﬁ thEhﬁame wafers

same type of patterned Al technol ogy wafer sanple
weregleaned imarcammergally avaitable stripping eompesitios qfrlésuﬁaxgnt 5,308,745

(conﬁ@ﬂagﬁ@g\g@fpg@%ﬁ\%@at ggec%@ %‘%dubll %lﬁesf ?ﬁgtc‘féjarge% wafers were

then evaluated for ash residue removal (0 = no removal to 10 = 100% removal) and
aluminum corrosion (0 =no corrosion to 10 =corrosion), as noted below in Table 5

Table 5
Example . Aluminum Ash residue

# Cleaning compound corrosion removal
1 diethylene glycol 0 10

2 diethylene glycolamine 1 8

3 tetraethylene glycol 0 5

4 2-butene-1,4-diol 0 5

5 ethylene glycol 0 4

6 propylene glycol 0 4

7 N,N-dimethylethanolamine 1 4

8 2-(2-aminoethylaminc)ethanol 2 2

9 2-(2-methoxyethoxy)ethanol 0 2

10 triethylene glycol 0 1

11 Commercial product of 0 )

US Patent 5, 308,745

Only DEG and DEGA provide both excellent ash residue removal and aluminum

corrosion inhibition. The usefulness of the cleaning compositions of this invention

- 13 -



for 20 mnutes after which they were renoved, rinsed
in D water for two mnutes and - 14 blown dry with
nitrogen. The cl eaned wafers were then eval uated for
ash residue renoval (0 = no renoval to 10 = 100%
renoval ) and al um num corrosion (0 no corrosion to 10
= severe corrosion), as noted below in Table 7. Table
7 Exanple # Sol ution Tenperature A um num Ash resi due

undgp s Vel at LR oy tprs Shlfa-andcene 3810 s Hith varying
forn%lﬁtloﬁglsfg@rﬁﬁhf%d]iﬂ the 92itlwikyg ¥Xingsieg 4 2itg 220 Sever al

cl eani ng conpositions were prepared by m xing
1-net hyl -2- pyrrolidinone (NWP), nonoethanol am ne

), diethylene glyc Q) ,,catechol (CAT), and
[OO%YE\?/ater in the anount @%BDEI gb1g|t8vf‘["cThe sane type of
patt er neSbviral CREMY COMPBSIAONS ARBIE Sprébhked by mixing 1-methyl-2-
"punch-through" vias as enployed in the tgrew ous

pyrrelidingnes ( prrms@@thanqlmgte sA), o sietbyleneatgyralamine (DEGA),

catdEhefL RN, AR A8 a5 bR e ofpatemes

Al techriclg@n waldesamprangiih wpliesis-tiought Die & éh‘iﬁéﬁ-ﬁﬂ froExamples 1 to
ash residue renmoval (0 = no renoval _to 10 =

1 wefﬁaphac;edanorthasarﬁqlmmm@fr bealed 0088hE BUrZQ)Q’!IGHteﬁoale‘I which they
werg e, FASEEShOB! watsr dt¥RIrRRiRY Ay DRRNE oy wihiChirogen. The

cleaned wafers were then evaluated for ash residue removal (0 = no removal to 10 =
100% removal) and aluminum corrosion (0 =no corrosion to 10 = severe corrosion), as
noted in Table 6.

Table 6
Ash
Example Aluminum _
NMP | MEA | DEGA | Catechol | H:O ) residue
# corrosion
removal
12 26 10 2 1 0 10
13 26 10 8 5 0 8
14 26 20 2 5 0 10
15 26 20 8 5 10 2 10
16 26 15 5 3 7 1 10
[0022] Examples 17 to 22

Several cleaning compositions were prepared by mixing 26 g of NMP, 15
g monoethanolamine (MEA), 5 g of either diethylene glycoamine (DEGA) or diethylene
glycol (DEG), 3 g of catechol (CAT), and 7 g of DI water. The same type of patterned Al
technology wafer samples with “punch-through” vias as employed in the previous
Examples were placed in these solutions of heated to the temperatures indicated below

for 20 minutes after which they were removed, rinsed in DI water for two minutes and

- 14 -




Ash Exanpl e Al um num NMP MEA DEG Cat echol H2O resi due
# corrosion renoval 23 46 21 13 7 13 0 10 24 46 25 9
7 13 2 10 2554219313110 15 claim A
stripping and cl eani ng conposition for cleaning

m croel ectroni cs substrates, the conposition
consisting of: a) at | east one organic stripping

sol vent conprising a solvent selected fromthe group

blo@r? B@yf’@itﬁ%lﬁg%n py‘i’éghé}gélgg%syqféﬁng‘}q%lgen evaluated for ash residue

remdwil"f(ialokléI n8 RERAI @ nene, 108% '?é gyfr'ﬂi’ 'aA@rrﬁWd Otblosion (0 =no
none, 1-hydroxypropyl -2-pyrrol | I et hyl ene

corrcgamyrctﬂ 1amﬁmlatqlcoapam as noted heiowuné” atle TH2- O

CH2-CH2-O-R where R is an ?Jﬁés?radl cal of from1l to 4

carbon atons, dialkyl sul 8 of the fornula

R -S(O (O - ReoMwdrt R Temgelud § ahkifingm I 10 Ash residue

Eoarmple #at pns, di met hyl sul foxi de [(DVBO), sul flol ane,

met hyI su f@loataenmgl kyl sul™®I anes, cd'rrnathyI dcet angrdoval

£ ol Ai et i ol
alla atrrethyH p || uc bt T O BihesS; drethytacetanm-de 3

7d| nmet 1y| f b) | eastt one Hucl eophilic
al kgnol am ne, pEIGAT I gast Offf non{nitrogen contarni ng
weak acidi{in an anount sufficient

19 DEGA 85 1 9

20 DEG 65 0 6

21 DEG 75 0 8

22 DEG 85 0 10
[0023] Examples 23 to 25

Several cleaning compositions were prepared by mixing 1-methyl-2-
pyrrolidinone (NMP), monoethanolamine (MEA), diethylene glycol (DEG), catechol
(CAT), and DI water in the amounts shown below. The same type of patterned Al
technology wafer samples with “punch-through” vias as employed in the previous
Examples were placed in these solutions of heated to 65° C for 20 minutes after which
they were removed, rinsed in DI water for two minutes and blown dry with nitrogen. The
cleaned wafers were then evaluated for ash residue removal (0 = no removal to 10 =
100% removal) and aluminum corrosion (0 =no corrosion to 10 = severe corrosion), as
noted below in Table 8.

Table 8§
Ash
Example Aluminum
NMP | MEA | DEG | Catechol | H.O . residue
# corrosion
removal
23 46 21 13 7 13 0 10
24 46 25 9 7 13 2 10
25 54 21 9 3 13 1 10
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to neutralize fromabout 3%to about 75% by wei ght of
t he nucl eophilic al kanol am ne such that the stripping
conmposition has an aqueous pH of fromabout 9.6 to
about 10.9, said weak acid having a pK value in
aqueous solution of 2.0 or greater and an equi val ent
wei ght of less than 140, d) at |east one

nmet al - renmovi ng conmpound sel ected fromthe group

onsi sting of diethylene glycol and diethyl ene

I ycol am ne, e) water, and optionally one or nore
conponents selected fromthe group consisting of:

nmet al - conp | exi ng/ corrosi on resisting conpounds, other

cofrBEPPIAgiasl eleaning camapesition faraieaning migrealesitanies substrates,
acﬂfg%rﬂgoéiﬂoﬁlc%?ﬂsﬁn%ﬂm n the at | east one organic
sol'vent co

strippin r'nse a solvent selected from

t he gromp coatlesist oge gfgeiﬁim}}ri;lming F?Wen’a totapesing a solvent

di met hyl acet anj de, , an i met sulfoxide, - 17. 3. A
conposi tion 5%1?6?%1 ﬁ@"l 909‘29“%‘1 QORFEING ﬁfe? iyrrofidinone, 1-methyl-
al kanol ani nesgj ﬁ,ﬁ#@df_ 51 conshstii-n A
nmonoet hanol a?ri éﬁﬁﬁd -é\r1riént§5n2g g’ﬁgﬁ@%eu?ﬁbﬁ' Z‘Eyl%lldmone,
conposi ti on Adydroxyehyi-@-piralidirdnehe 1dtydrexagropyle2-ppalidinone,
acid conprises atechol , 5. A c ositign accordj

to cl aim 4 wABHYIENE Gleel mobgalkybgibess gt he BanplaHiRgH-O-
sol vent conpri-BasHNOIR Whbrd R [sChh 4BGE radiB8l of from 1 to 4 carbon
al kanol am ne conprises nonoet hanol am ne and the at

| east one meatams,edialkyhguifomesoohthe sorprula R'-S(0)(O)-R? where R’

dretit ene ShYEs:ark by BF B e SRS ARSI B

sel ected fro[DMSD)IEANGane ety BAIfehhe "Bk sulfolanes,

conpl exi ng/ corrosion resisting conpounds, Oother

corrosi on i nfingthplasetamaide and dimethylformamidesulfolanes,
dimethylacetamide and dimethylformamide;

b) at least one nucleophilic alkanolamine,

c) at least one non-nitrogen containing weak acid in an amount sufficient
to neutralize from about 3% to about 75% by weight of the nucleophilic
alkanolamine such that the stripping composition has an aqueous pH
of from about 9.6 to about 10.9, said weak acid having a pK value in
aqueous solution of 2.0 or greater and an equivalent weight of less
than 140,

d) at least one metal-removing compound selected from the group
consisting of diethylene glycol and diethylene glycolamine,

e) water, and optionally one or more components selected from the group
consisting of. metal-complexing/corrosion resisting compounds, other

corrosion inhibitors and surfactants.

A composition according to claim 1 wherein the at least one organic stripping
solvent comprise a solvent selected from the group consisting of N-methyl
pyrrolidone, dimethylacetamide, and dimethyl sulfoxide.

- 17 -




surfactants, 7. A conposition according to claim5
additionally conprising one or nore conponents
selected fromthe group consisting of: netal -

conpl exi ng/ corrosi on resi sting conpounds, ot her
corrosion inhibitors and surfactants. 8. A
conposition according to claim1 conprising from about
20 to about 80 wt% of the at |east one stripping
solvent, fromabout 1 to about 50 wt% of the at | east
one nucl eophilic am ne, fromabout 0.5 to about 40 wt %

3. of A i im' ' T
abou TpPESHEAHocoRIfig B oBlim FRRLKE (g e e selocted from
acithie geoup Econsistingoof mOnsethanatamine Ehdit -E@miho+ap mpandl.

A conposition according to claim5 conprising from
about 20 to about 80 wt% of N-nethyl pyrrolidone,

4. Tramcahpdsitbri Bcédidiflg & ciifh 8f theP e AR WHA WMk acid comprises
fromabout 0.5 to about 40 w % of di et hyl enegl ycol,
fréafemh®lt 0.5 to about - 18 10 wt % of catechol, and
fromabout 0.5 to about 50 wt % of water. 10. A
conmposition according to claim1l conprising from about

5. 40 A combositioh Giccotding fio themod wiesin theeatdegstnore organic stripping
stripping solvent, from about 20 to about 30 wt % of i
théoglﬁnt e&9Mpkises NPy | pyTelidone, thenaiwselamsing, comprises

b 06 of - ' .
oSkl ing S0 5 o £251 0RO el Apo 9 Lolfbqupg gomprises
ondietkglenaglytol.and from about 5 to about 20 wt % of

water. 11. A conposition according to claimb5
conprising fromabout 40 to about 60 Wt % of N nethyl

6. PYR ebhfiffion 5@%@@&02&1&@ ShaHitiiaIMt S fforisi
nonoet hanol am ne, from about 5 to ew)out thébmp%sg}g one or more
di eompiosests yceelectedom framout the t ogeduput  Gongistiref of:  metal-
cat ech?l . a,nd fromabout 5 to about 20, wt % of .vvat_eF',.
complexing/corrosion resisting compounds, other ‘corrosion inhibitors and

surfactants,

A composition according to claim 5 additionally comprising one or more
components selected from the group consisting ofi metal-
complexing/corrosion resisting compounds, other corrosion inhibitors and
surfactants.

A composition according to claim 1 comprising from about 20 to about 80 wt%
of the at least one stripping solvent, from about 1 to about 50 wt% of the at
least one nucleophilic amine, from about 0.5 to about 40 wt% of the at least
one metal-removing compound, from about 0.5 to about 10 wt% of the at least
one weak acid, and from about 0.5 to about 50 wt% of water.

A composition according to claim 5 comprising from about 20 to about 80 wi%
of N-methyl pyrrolidone, from about 1 to about 50 wt% of monoethanolamine,
from about 0.5 to about 40 wt% of diethyleneglycol, from about 0.5 to about
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10.

11.

12.

13.

12. A conposition according to claim 11 conprising
about 46 w % of N-nethyl pyrrolidone, about 23 wt % of
nonoet hanol am ne, about 11 wt % of di et hyl enegl ycol,
about 5 wt % of catechol, and from about 15 wt % of
water. 13. A nmethod for cleaning mcroel ectronic
substrates w thout producing any substantial netal
corrosi on, the substrate containing at |east one of

ot R el ol R e i i Aol bt g ne

substrate with a cleaning conposition for a tine
sufficient to clean the substrate, wherein the
cl éaﬁpﬁg:og»ﬂmﬁwogcwrdmgc&giawﬁwomammag frerasabaute40 to about 60

o S5 BB SR SRR b o sout 0
pymited ofithveoatleabt wathyiciéophilis amingli friemeabout 5 to about 15 wit% of

t hyl rrolldlnone 1 rop | -2-pyrrolidinone
hygfp%@é?gﬁf y rrlemqmg;. cgmpo%nd fr%¥n about 2 to about 6 wt% of

oA PR Eﬁ?ﬁ%rv@ea%' A o Ao GRS o water

where R is an alkyl radical of from1l to 4 carbon
at dia fopes of the fqrula S

& SOmRoSEN RsoSiNG T ciaTe GOrBSg S ahout BHdo about 60 wit
di gt WImemyf 0y %"‘PWO) froftH! fa@o%ﬁe 20E4HY| 5 out1930 wt% of
sul f ol ane, al kyl anes, dinethyl acetam and
di mnqatmmo‘ramm from)almutlfemwboué 16uwt%oqtfndlbtrwleneglycof from

e AR00 Aol R & Hoh O Gt R RICAD TrampARRYGH 0 BORLBR0 W% of

abuter3% t 0 about 75% by wei ght of the nucl eophilic
al kanol am ne such that the stri ppi ng conposition has
an aqueous pH of from about 9.6 to about 10.9, said

> B sfipPatp el e enfé‘&tﬁgﬁﬁ 3608 M g, N-methyi
14ﬁyrrol|done about 23 wt% of monoethanclamine, about 11 wt% of
diethyleneglycol, about 5 wt% of catechol, and from about 15 wt% of water.

A method for cleaning microelectronic substrates without producing any
substantial metal corrosion, the substrate containing at least one of
photoresist polymeric material, etch residues and metal residues, the process
comprising contacting the substrate with a cleaning composition for a time
sufficient to clean the substrate, wherein the cleaning composition consists of:
a) at least one organic stripping solvent comprising comprising a solvent
selected from the group consisting of 2 pyrrolidinone, 1-methyl-2-
pyrrolidinone,  1-ethyl-2-pyrrolidinone, 1-propyl-2-pyrrolidinone, 1-
hydroxyehyl-2-pyrrolidinone, 1-hydroxypropyl-2-pyrrolidinone,
diethylene glycol monoalkyl ethers of the formula HO-CH,-O-CHx-CH.-

O-R where R is an alkyl radical of from 1 to 4 carbon atoms, dialkyl
sulfones of the formula R*-S(0)(0)-R? where R' and R? are alkyl of 1 to

4 carbon atoms, dimethyl sulfoxide (DMSO), sulfolane, methyl
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14.

15.

186.

d) at |least one netal -renoving conpound sel ected from
the group consisting of diethylene glycol and

di et hyl ene gl ycol am ne, e) water, and optionally one
or nore conponents selected fromthe group consisting
of : netal - conpl exi ng/ corrosi on resisting conpounds,
other corrosion inhibitors and surfactants. 14. A

nmet hod according to claim 13 wherein the at | east one

e oct caaIEE: F18v sialis, SREB B NERA fimetnytormamide;
pyrr aj)i gpeast ShehLbELBRREIMADdlamit, di met hyl

sul foxide. 15. A nmethod according to claim 13 wherein
t he &)kahlsaghPne nop-aidogen wntaiving: weak gcislip an amount sufficient

cons :A s;{edtwﬁe@fr%([:;%g?%g"%ﬂ}ﬂé%?)f, % %Bﬁgt ?‘ﬁzni&ﬁ‘%e to‘?gﬁg%ucleophmc
weak acaktanolpiing esichcthiak ¢ strippid® composihiorehd®@n aqueous pH
according to c] aim 16 wherein the at |east one organic

st ri ppi AlgfrogbRbew: 9@0%?b%1wﬁ§a#yweﬁbm hawie, a ke value in
al kanol 9@ ?MIbﬁeéf 2'5089 laeHaI af é’cilﬂvélgﬁt Height of less
et a onpri se

| east on renovi ng co
di et hyl thae t#0/col . 18. A et hod accordi ng to claim13

addi t j onal one .or nore

I
oo o) A iedst SRR hesRbreTnog . PhperRanBeRtied from the group
I
conp exem.ﬁm%@m.em i d@ygﬂ%}rﬁp&em %%gl%nfné?ﬁb ;

corrosion inhrbitors act ant’s

accoli wgtetroand @phmallyaum or mm’talopm:mrmnts selpctetefrom the group
nor e ent s, sel qt ed from ggr ou nsi stin

of : rret s B PEXTR &8.“?!2!%%"89 I{tieh Gampounds, other

ot her cegrieib®hHibiireidnarurftitdantsur f act ant s.
A method according to claim 13 wherein the at least one organic stripping
solvent comprises a solvent selected from the group consisting of N-methyl

pyrrolidone, dimethylacetamide, and dimethyl sulfoxide.

A method according to claim 13 wherein the alkanolamine is selected from the

group consisting of monoethanolamine and 1-amino-2-propanol.

A method according to claim 15 the at least one weak acid comprises
catechol.
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17.

18.

19.

20.

21

22.

20. A nethod according to claim 13 conprising from
about 20 to about 80 W% of the at | east one organic
stripping solvent, fromabout 1 to about 50 wt % of the
at | east one nucl eophilic am ne, fromabout 0.5 to
about 40 wt% of the at |east one netal-renoving
conpound, from about 0.5 to about 10 wt % of the at

| east one weak acid, and from about 0.5 to about 50
wt % of water. 21. A nmethod according to claim17
conprising fromabout 20 to about 80 w % of N nethyl
PY A ehetHed CaccofdiRy BOsIhind 160 whHapsih e % feRt one orgaPic stripping
nonoet hanol am ne, ~ from about 0.5 to about 40 wt %0

di sehpnénegmpsises fN-onethbupymolBiane, altbeit alkeholaminef comprises

22 migtraRanlig A6 ey Reats bR el P lid i comerises
abaigthyiene@lydoput 60 wt % of the at |east one organic

stripping solvent, fromabout 20 to about 30 wt % of
the at | east one nucleophilic am ne, fromabout 5 to

about 9 ; £aSta 0N -1 e

conponahot Hclordiag & qRREEL aEFAl; ‘B ong or more
| easmponentgeak selected anflofrr ontrbougrdud 0 abmsistingy Wobo  metal-
of vvati?r.. 2,3. A method according to claim17 =
coBFIPEHRE/EPERFIZA. [RSISHNG SORMAMNASo ather sorrosiarednfyibitors, and
PYsLghtdpRe. from about 20 to about 30 wt % of

nonoet hanol am ne, from about 5 to about 15 wt % of

di et hyl enegl ycol , from about 2 to about 6 w % of

catiechol . ,and from about .5 tq ab 20 W % of . wat er.

2am abprodeseldig Vo Gy T rroierialyr compsisiith (e cor more
wt toRipoheARt hyseledtedr ol frpne, trabou W 86 dist; : -
rmnoe?hanol am ne, about 11 wt % of élﬁt hyf/ené%tfn)?col ,Of' metal
abgeMpEXngsomosian e aistingawenipaumdsb cethed TomaEies inhibitors and
vva%&lrf ct?ﬁts A nmet hod according to claim 13 wherein the

su t?a e conprises an alum numnetallized substrate

havi ng vias and containing netal residue. 26. A nethod

according to claim25 wherein the netal residue is
f r Bringthodeaggording to claim 13 comprising from about 20 to about 80 wt% of

the at least one organic stripping solvent, from about 1 to about 50 wit% of the
at least one nucleophilic amine, from about 0.5 to about 40 wt% of the at least
one metal-removing compound, from about 0.5 to about 10 wt% of the at least
one weak acid, and from about 0.5 to about 50 wt% of water.

A method according to claim 17 comprising from about 20 to about 80 wt% of
N-methyl pyrrolidone, from about 1 to about 50 wit% of monoethanolamine,
from about 0.5 to about 40 wi% of diethyleneglycol, from about 0.5 to about
10 wt% of catechol, and from about 0.5 to about 50 wit% of water.

A method according to claim 13 comprising from about 40 to about 60 wt% of
the at least one organic stripping solvent, from about 20 to about 30 wt% of
the at least one nucleophilic amine, from about 5 to about 15 wt% of the at
least one metal-removing compound, from about 2 to about 6 wt% of the at
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23.

24

25.

26.

27.

28.

on
ti

ac
an
co
cl

on
an

e layer selected fromthe group consisting of

taniumand titaniumnitride |ayers. 27. A nethod

cording to claim17 wherein the substrate conprises
al um num netal I i zed substrate having vias and

ntai ning netal residue. 28. A nethod according to

aim 27 wherein the netal residue is fromat | east

e |layer selected the group consisting of titanium

Lok baai umni Ly ,I g8 !fr%%eggéut_S gozabout 20 wi% of water.

A method according to claim 17 comprising from about 40 to about 60 wt% of
N-methyl pyrrolidone, from about 20 to about 30 wt% of monoethanolamine,
from about 5 to about 15 wt% of diethyleneglycol, from about 2 to about 6
wt% of catechol, and from about 5 to about 20 wt% of water.

A method according to claim 23 comprising about 46 wt% of N-methyl
pyrrolidone, about 23 wt% of monoethanolamine, about 11 wi% of
diethyleneglycol, about 5 wt% of catechol, and from about 15 wt% of water.

A method according to claim 13 wherein the substrate comprises an
aluminum metallized substrate having vias and containing metal residue.

A method according to claim 25 wherein the metal residue is from at least

one layer selected from the group consisting of titanium and titanium nitride

layers.

A method according to claim 17 wherein the substrate comprises an

aluminum metallized substrate having vias and containing metal residue.

A method according to claim 27 wherein the metal residue is from at least one

layer selected the group consisting of titanium and titanium nitride layers.
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