; ~e3efnc. *6TnCJ11676 US STRI PPI NG AND CLEANI NG COVPCOSI TI ONS FOR

M CROELECTRONI CS FI ELD OF THE I NVENTION s [0001] This invention relates to
met hods and al kal i ne- cont ai ni ng photoresist stripping and cl eani ng
conpositions for cleaning mcroelectronics substrates, and particularly
such conpositions useful with and conpatible with netal el ectrode stacks
used In the flat panel display (FPD) narkets. The conpositions of this io

i nvention provi de enhanced protection of netal, i.e., .inhibition of
corrosion, when such microelectroni c substrates are subjected to an aqueous
rinse. {BASKEGROUND TO THE | NVENTION i s [0002] Many photoresi st strippers and
resi due renovers have been proposed for use in the mcroelectronics field
as downstream or back end of the manufacturing line cleaners. In the

nmanuf act uri ng pr ocesyraPPING AND CLEANDNGt QOBHAQSITI@NEeposited on a
substrate material, and then _circui [ s 1 maged on the thin film

Fol | ow ng baking, the expoEQ& M[—é*é%"ggﬁ‘k&w\?}d with a photoresi st

devel oper. The resulting 20 image is then transferred to the underlying
material, which is generally a dielectric or netal, by way of plasm etch
gases or chem cal etchant %mmnEHEng&Téﬂant gases or chem cal etchant
sol utions selectively attack the photoresist-unprotected area of the

substrate. As a result of the pl asma etchigg process, . photoresi st .and

et ched [080Hri al Diyis invahtionsrelates thepedhadsdand alalinecestalind RECHICYH t he

sidewal | of the etched 2s openi 0 aftfd0tapesi st .

00037 SRS BRGIHSPTS FPB B Lo g T e e Lhe

resi st pEREuldMySsudle cofipoetioné ruseful heittprade coegatipigawiih mefal SlpEiadst e so

that the next process operatjqgn can e place. | d lished in

a pl aseHSHISRY Hb?fﬁ &gt pang B’SB@ @%uﬁ"@ﬁ%%é pﬂ}é?r:g gﬁ'?ﬁﬁég’g?g? or wet

cheny, calyeibh RP&Vide drinafbsd protéction d6ratdlSi.a., dnhibitibh eof cloemsiong wi®mposi ti on

for renmoval of this resist nmask terial wthout adversely affecting, e.g.,

cor r odisugh rEcToRlesHoBic SRl pre g@”‘?ﬁi?‘gfw 20 AFHPYYSSs al.so proven

_problematic. 5 [0D04] As mcroelectronic fabrication integration |evels
have i ncreased and patterned m croel ectronic deyice di nensions have

decreased, it has becomﬁAﬁKﬁ@&&"ﬁd’Qﬂrﬂﬁi'B‘NIEtN'ﬁélerovi de suitable

phot oresi st stripping and cl eaning conpositions that provide suitable

stripping and cl eaning properties w thout producing other detrinental

ef f gt lsﬁoobﬂ/t he #1689 sHotbredht ﬂﬂ?ﬂwerﬂia‘hﬂ' r@yid(1E FEInoversaaye | teeni praposed

particul ar with the use of select netals and allo Sp %E@an%é)c% of rmetal

cor r osi fonusriin thg pisteladoniss ﬁ@idrﬁsp%ﬁ"'ﬂbgt@ﬁﬂ‘ %I%a‘%a'?@o rtr" I's a severe

dr awbacie JA0BN. [RMifie farfstigirbdesSlePfilr kAl phetdresistisidepasiied pald abi | 1ty

7. y

in mass 7. S production, a variéty of netal stacks_ar ,uh{liz'ﬁﬂlfor form ng
gate |isustrate FRRrascambIthey ciroull degign Isdnaged gpeths s MOPH M/ Mo, and
especial ly dqouble |a - idevaiBParAl ¢ Gesidtiy conmon
for gaftéal%{'?%ghlwg?s%‘fé@s;qlgEergé\r’%énvﬁh rr%ﬁﬁ?qg%sglng 0 eFPD t chr_lol?gogi es.
Howexser imdge i tifarksandiemred ththeAlrddriving oyaterdall whigh duopesrelt & d&ﬁ%ﬁ‘%Pf netal ,

al um num corrosion, during,the ri jold gedd em f or
el ect ri @&RaLRYWY E%f."a%mgﬁ%ﬁ 53??%@392&?@%%8@%%% éég?ég\t/gr hang and
can Cregf gheraksl etdnant solefdieseldetvapttidckshe photorasistiunpeiestedha@ainidg t o

corrosion during the chemcal cleani.ng or water. ri O Create
ot chi ngubsHaImeAnBasU STIBS PERRIECHEH B8 PRE=Roat ol ERS ori AERed ARttieh

t echnol P rodlBR 5BeBbiHeaNad reéiiges hfAmdnor 2ol titsl eidewaltl afttbebethb®d or in
water p %s as a key role in causing corrosion A typical photoresist

r encaker openingsro: thesiubstetednd the BhetofsiStude pol ar organi ¢ sol vents bl ended
wi th organi c am nes and ot her solvating agents. Am nes have been shown to

i ncrease the effectiveness of photoresist renpval in solvent bl ends.

However, the water rinse following this type qf, renov e a
st rongl Jo8A3kal i neAdeiirly, &bPWNGo eaﬁ%‘“ﬂ’i‘ﬁgr‘ c‘gnthfae%ghiﬁé S8, fhe iRt
mask must be removed from the protecied area of the substrate s0 that the next
process operation can take place. This can be accomplished in a plasma ashing
30 step by the use of suitable plasma ashing gases or wet chemical strippers. Finding




so considerable loss of netal fromthe patterned Iines. This necessitates
an _Z 1676 US internediate rinse between the cleaning/stripping step and
t he agueous rinse. Such an internediate rinse, typically with isopropyl

al cohol, adds undesirable tinme, safety concerns, environnental

consequences, and cost to the manufacturing process. s [D006] There is
therefore a need for an al kaline-containing stripping and cl eani ng
conpositions for photoresists that enable one to conpletely renove
photore§]a%@ and etch and/or ash residue fromthe mcroel ectronic substrate
yet not % ﬁce any significant nmetal corrosion during a subsequent aqueous
rinse step, especially for FPD m croelectronic elenents. ~o SUMVARY OF THE

I NVENTI ON [[ODO7], The inventi.on OVI des, a i g
conposi ?lﬂh@blﬁo\heﬁg’"ﬁl@éﬁ‘?%'% JEMavel 8%1%@ %glsf ?'2%% e arat? Ial551{r1l y FPD
m cr oel gg{dredly Gaffeeiisd, r@%e%orrbbmb atchingbbredilingsivenmeial bycmtumhheta&etcy cl ean
such substrat es and produce essentially no netal corrosion of the netal

el enent Srayen PiRHealEt rat es. The invention al so provides method of using
such al kal i ne-contai ning cl eani ng conpositions to clean m croel ectronic
substrates, particularly FPD mcroel ectronic substrates, wthout zo

produci nepcapy si oad micdelectrehial fabdeatiosi lnthDéfldrhEVB‘Bt haveeimmm @fd t he

m croel ectronic subst rate. J ccra i ne- cgpt ai ni n'% &\aq g é%gﬁé tions of
this i nParenss Busrpelpcionic)deyicy, SBﬂPnﬁ AW JECeRESSa TnhAR AYR 1D weak
aci d hayidghsthgt ammaith BXrewsed saﬁatﬂa @K@toréﬂst tétﬂpplngsmdataimmmg)nst ant

i n aqueous solution of from about 2 to abouyt ref er abl bout 1.3
to aboutcompoah@lawdhét RIEYige a BUNaDIE, $fF'Bli’|'{13b6i’ﬁ'iL’J E‘EB“'BB BBQH&”%S Wiphost

pref erall yy nghoﬁig P“E’%‘ﬁ"yo It B e @feﬁoﬂp(ﬂﬁf‘cbaﬁél AWdphsly f(FBD) an

al i phatic alc or aliphatic glycol ether, ‘and (d)
or gamé ¢ appheahbmanparpc!damr wﬂhythhamengf aelgeﬂ metals epd p’#i'lﬂﬁ‘#eﬂ@rpr@?)‘eﬁ BFn about 8

Sol ubi | PR PPl dury EREiByA SBAUE’ SO, Bicler el 157, S64

cl eani ngirp@gaRsi ti ons of ao this invention W|'II have an anount of weak acid
such that the equivalent nole ratio of - 3 -1676 US acid groups to am ne
groups is greater than ,75 and may range up to and beyond a ratio of 1,

such as [pegsjexanpbge aof i’dsh@s ofitHL . dictfigal nBerivrmbhes pahdfrelidbdity in mass
al kal i necont ai ni ng cl eani ng conposi tions_of  thi ? i nventi o wi .| S%from

abouts plpradution, 9. wariely of dpatel wiacks Arepéilized fop femieg Gais Ings i
pref er a%é’l}l{oﬁogfncg\ﬁlﬂgﬂiem%f Iéyéérg sBcf? as MRV ThR) S4RARIIPHouBRNEFrS i ons of

this inven e use cl'ean any suitable mcroelectronic substrate,
and ar e stehersi MofAINDs AfNG/Ti, and| Albid/GIPDensamoen dett gatei ithesmsal SEcksdP enent s

and o e A ot OB LTBED BRIRABGaRY HBIBOb. i AW TShRe 90E k0N 1 @

0 m cro€el eétroni ¢ substrate. The
cl eani ngaiﬁgrmm&a@umeafh atdutisarmmahialmmnmm:opasbncimhag ltye doge sibp&ahor

O e eme e e B PR3 T RilgPect &
si gni fi cantovaRianl 664 I&MHN @fedtd vbidilisstqwesakeraghe austahadiucioep Loss tdie
m croel eeﬁ&{n?nrﬂﬁ tos lcjzg?ntaélgntr dunl'ag ttE)E ﬁechal DE%%QPJ; V\ga\ler nnsyétep@vgalw hish
create notching in the metal lines, which is the most common defect at FPD
iechnology. The composition of the cleaning solution and ifs behavior in water plays
25 a key role in causing corrosion A typical photoresist remover for FPD applications
might include polar organic solvents blended with organic amines and other
solvating agents. Amines have been shown to increase the effectiveness of

photoresist removal in solvent blends. However, the water rinse following this type

of remover can create a strongly alkaline aqueous solution and that can |ead to

30 cohsiderable loss of metal from the patierned lines. This necessitates an




AND PREFERRED EMBODI MENTS [ 0009] The al kal i ne-cont ai ni ng cl eani ng
conpositions of this invention contain 20 a nucl eophilic am ne. Any

sui t abl e nucl eophilic am ne can be enployed in the conpositions of this

i nvention. Exanples of suitable nucleophilic am nes include, but are not
limted to) 1-am no-2-propanol, 2-(2-am noethoxy)ethanol, 2am noethanol,
2- (2-am noet hyl am no) et hanol, 2-(2-am noet hyl am no) et hyl am ne,

di et hanol am ne, triethanol am ne, and the |ike. The nucl eophilicity of the
amne 2s ¢ onent should be high. The anount ‘of the nucl eophilic am ne
conmponenf® '@qgﬁoyed in the cleaning conposition of this invention wll
generally be fromabout 7 %to about 50% preferably from about 10%to
about 45% and especially fromabout 12%to about 25% based on the total
wei ght omtem@dlﬂt@ansmgemdbe clesningédrigrong stepeng e leaglpaids do%a-abHEhg

cl eani ng tic

al cohol , aﬁﬁ)@F% tgr}ﬁ'lsgr@%%%K?ﬁ&r%&%@b%%dgg%@%@ﬁ ?ﬁ]e' aim%gﬂati C
corrponent:onn‘ermﬂ)envmmn@‘itaircaimlsqucabmm oost & thel rrarufaciudby poaoesai ni ng from
about 2 to about 20 carbon atons, preferably from about 2 to about 10
carbon atons, and nost preferably from about 2 to about 6 carbon atons. Any

sui t all e[{ruusphatl ThHerélis anefefordi alneaaprorobnoalkﬂlnepimtmmnglmpbxngtm can be
enpl oyed i on the conpositions of this nvent npl es of such suitable

CohpoundSIEAER ARPBINOTST doT BIOKTSRRS b BB Gh BB Al COMURENOFm @Yy | one
gl ycol , ﬁh@tbms'.s%ﬁg@ 'eyapﬁnd/br he PRSI RIS 6@ micreeletabhix eRstrate e not
propylene gl ycol i propyl ene glycol, tripropylene glycol) 1, 3propanediol,
2- et hy| POAECR ranyasigifieant metahre@ewrs duriag BuBErReGLBNS 20¥RMUS BRSSP,

but ane-1,4- pﬁﬂ? met hyl - 2, 4- pent anedi ol ,

hexanedi o?pé’d'%ﬁ J%ero , et h%cgﬁggg%%r@%‘f@mnonet hyI et her diet hyI ene gl ycol
nononet hyl et her, propyl ene glycol dinethyl ether,

2- (2- but xyet hoxy) _ethanol and the like. Particularl y preferred are al kane
diols of from2 to 6 carbon atons and especially ethyl ene glycol and
propyl ene glycol. The anouSBUMMARYI GRIHECINMENTION diol, polyol or
aliphatic glycol is ether conponent in the cleaning conpositions of this
invention will generally be fromabout 10%to about 80% preferably from

about 20%¢07) aboutTrfeOlnveansh Fmsabrkmﬁet@zmtﬁhmgtczaé%%%ohﬁmmoﬁe%r based

on the total ight of the cleaning conposition. zo 11] 'The

al kal mecl@aﬁmrﬁﬁcmglaﬂtreamwtf@tﬁso@ﬁrﬂm&w BYDiriceoelasirenic %ﬁsuﬁmﬁ hat e
present ?Fb%;aﬁnwtlsae%é‘ntf%hg%pfn@e@ag%@a\ﬁ%%ngg SQ%B ﬁfr@% P nﬁﬁn cgamc

cosol ven aving a so y paraneter to a out The
co- sol vemetalagoresiem pf dhe metairmrlemsmlrﬂdbsstmhceuwtat@:t sTheSienson talm e

c0- S0l VeRLS, Ak i B8RS DR S g RBHGSL A to ciean

1- propyl ﬂﬂcrmareltt?blhldi ﬂm,atets- hyasHicusmt BRD &ntwymi@rht'rm‘iimcamstrambf writhaxt des

such as dial k sulfone di, me sul f oxi ,

S oty o PERton Al TSt} P, STBERES R ametal, RS A ndre

sul f ol anenjcrRkltiranitf SUbakate. dimret hmhw&mudmgaﬂaamng&idmdsqrdmm.»fdmsand the
| i ke. The ampunt of co-solvent caonponent in the cleaning co 8‘%’“ ons of

this i nvEWenten gPMPrise: frankgeprhiic aming, ik a Mpdaraiedg yRaksac INgr:f er abl y
from aboyi, %g/ét?{oé G%QQHtas@%Ké‘nﬂr Wﬁﬁb@éléﬂbﬂf E&{Btéf}ﬁ‘?h'taqﬁ@o/aé Qolutiéh of 1676

US about 459 on the total wel he cl eani ng conposition. [0012]

The al karfrpﬁeab@nﬂaz ) atgu&lﬁeafﬁf@r@btyo’mgbwtoh% toaboHiGs apdaerei pseferrbie _
presefl g4 ?rPEBBGte?E oMU da%sfgﬁér%ngréf?ﬂgﬁ gib%hv 256" oKLt (e k acid

havi ng s a streng expr essed as a I ssoci atl on constant in
aqueous sompolod sefectadoirembaualiphatict alcetnbudioly pom%peﬁama;llcrglml@@hﬁn 1.3 to
or oo ¢ SRSATRA SRR S0 Nl AR B i plrcy Pl Aot 0

organic or in sul t able wea [ nc ude,
but are ®oto hboatt ¥ abdsinedimyotalingthaciqusres tasth of thecree Herisdn oruignoi ¢

201 TSP B Qe e B o BRSRIBHERS) By BB e

30 this Invention will have an amount of waak acid such that the equivalent mole ratio of




carbonic acid) hydrofluoric acid; hypophosphorus acid and the |ike. The
anmount of weak acid enployed in the conposition will generally be in an
anount such that the equivalent nole ratio of acid noieties to am ne
noieties is greater than 0.75, preferably fromgreater than 0.75 to about
1.6 and nost preferably fromabout 0.76 is to about 1.0. Wen present in
the foregoing anobunts the acid conponent will generally conprise from about
1 %to about 50% preferably from about 10/0 to about 35% and nost

pref erab| §n1about 12%to about 25% by weight of the total conponents
in the cd %EU% tion. 20 [0013] The al kal i ne-cont ai ni ng cl eani ng conpositions
of this invention can also optionally contain other components, including

but not limted to, corrosion inhibi hors F’ﬁ corr05| v urfdal?é@%sa and

similar ACHOEVIPEISIAMRING SHHRTER EEARINE] [P RENg8 Upd

m croel ey Bqﬁ f, ﬁlc%aéhe'forc&mﬁﬂﬂé td A ofZ 5. oEE&%breTha'h@omQﬁlthe alicaiing- this

invention, thel'r use to clean nicroel ectronic_substrates, Ci aé,éy FPD

mi cr oel ecentsining cledning sowpositiens alethis inyaotian Wil R FPTFRERY ﬁ‘ﬁ)g ris

illustrat t | 5] The

foll ow na%?%’gﬁglyégﬁgﬁ éJ lJI\/va€1g tgtrép %@%y& n{)';élrfléerQ &ﬁéﬁg&eﬁﬁpﬁg? so Test

sarrpl es consisted of a glass substrate and a netal el ectrode conposed of a
S rn e I 97% Al)

ayer. OB ayer o er gt FPERoRfERES: Pt FYBHEAEATEE SIS I aly 5720

phot ol i t beigibip hinicrseléetrdriovssubbirate] . &uin afe sespesiatly vesgfulottor clﬂagt Fittees

applied by spin coatin ) the co d resi f t 80 C
3) then ﬂ\@oﬁlﬁwg?i%ﬁ“bggﬁé gle gshag e?\Ral %xbo\(;@@dgé)o‘}rmﬁa%%;ﬁa thnH @P 4) the
exposed, s@ﬁﬁrbsﬁtnefﬁe@ubéwr@é@mms & helbskapehppegudous Glashecstags of f dd owed by
5) hard baking at over 140 C for Three mnutes.. The geibssofmvetrﬁlgt hen et ched

ina mn mlC@@l@stf@fN@cé'é%St%h et QleRNg | COMPRSILONS, § N8R bdenum
| ayer. ah@Ql%ﬁg 16 T RBIRPFEY MicbRRYbAL HBsehias s corfariingt e
sheet |n O pI ec out 1-2 cn? hese sanpl es were cl eaned sus ensi on
in a testaltmmhuml. oanchtesogmallst ithpgs ormt,amlﬂadaml@wﬁ&ﬁpevmw aG PRENdS i rr ed

bat h. For f R fl ow ng
dei oni ze(’f’“\ﬁﬂﬂﬁe au%&"g %@wﬁﬁ.ﬁ%ﬁ%@ﬁsﬁ] aiis{lq g‘]?oaétég[l%%trr S|°([)l?1 in réltéhbse

wat er, safffHeasicedetectamhicasubsfrae. f or three minutes, is were placed directly
inab %solution of the sane cleaning material conposition in deionized
waterlat 30 C for 5 minutes. No fornulations tested cause corrosion of the
nol ybdenum | ayer, so pRITAIED DESORIPTIOMIOFWHEINVENTIGNed. The water rinse
pH was al so determned froma 5% sol ution con Ji_gtl on of the cleaning
conpositions. prying w t hAND PREEERRER meﬁ ither rinse step. Sample
cl eanliness and zo corrosion were determ ned by scanni ng el ectron

m croscope analysis. [DO17]. In the exanples below, the follow n% terns are
used: Forfoo@sleani r@he alkglinerponteisingcdieaning sompPEliens eifiEInveRtion EMaR st and

"1 ncogpl ef %ucl ﬁbg o gnngﬂﬁﬁblé’fnutalélo hﬂl@%rﬁlﬁe% B@”@Hﬁﬁl@yédi GMthdie as

rret al § I ndi cat e oss of line material,
"Slight" donfosiioad ddelS infertione Exapepes fof Aumelﬁuﬁtwpbﬂictﬂﬁ@%iulﬂ!ﬁ'#% e

Vot ecul 39 ndBnt e adimieelne Tabib iigbapol g tharhnorRorfathafiot 18-, | 0°

aci d so cinReaBBhol O %(Eeammo@mymﬂﬁ@)@mﬂnotrul24(2>hnm¢bdmlyylammobaﬁhyleme nunber

O a0, elbangriine SoBnbirins &% e IREOMFAS BRIt/ B ind Tarfl e

25 component should be high. The amount of the nucleaphilic amine component
amployed in the cleaning composition of this invention will generaily be from about
1% to about 50%, preferably from about 10% to about 45%, and especially from
about 12% to about 25%, based on the total weight of the cleaning composition.

30 [0010] The alkaline-containing cieaning compositions of this invention contain




conponent. 5 EXAMPLES [0018] Exanple 1: An initial solution conprised of
N- et hyl pyrrofi di none (about 44%, ethylene glycol (about 33%, and

nonoet hanol am ne (about 22% was prepared. To this solution was added

gl acial acetic acid to produce the test io solutions indicated bel ow
Composition (anpbunt of acid) 14.3~ acetic acid 15.1 %acetic acid 16.1 %
acetic acid 17.1 % aCeti C ecid 17.9% acet| C Bold 18.1% aCetlc acid

EqU| val ent pH 5% sol . C eani ngAl I Nd corcosionnole ratio(3 min. 70 C) (5% sol .

30
C) aci dl AT6U8, 7659. 40 eanNoneD. 829. 2BCl eanNone0. B89. 06Cl eanNone0. 948. B5C ea
NNonel6. 63C eanNonei . 026. 34Cl eanNone [0019] Exanple 2: An initial solution

conpri sed of Nmethyl pyrrolidinone_is (about 44% . eth n I I about

339, aed akphalis Alspbdladioha i &1 RlIPHA )é’ yee! ;?r“é%a‘?"é'aPc’f}f%S? ﬁ-hg %@H (lgon was
added t faftde cote fvém-dbout Baorati o

adcVen Eﬁ""?ﬁ*‘%@fb‘%ﬂ% 35 A Biag 5wﬁéar2%m¢cg’gd mﬁwrg 51 sd, Cls AllN9
COr r 0Si abotﬂtSZCD taarbon?ﬂton@), preferaily ff901 apodt 2 to ghosh 1IQ|n‘éa OFAIEPnaN ‘iu

[ 0020] Exa |Hf8 e%q@q (03,1] %%rgat Wele Eﬁﬁpﬁr@ﬂbﬂ\‘a %rﬁgrrpﬂﬁy tg.RB6le OAlipNatc

net hyl py?93 monoet hanol am ne gl aci al acet ic acid
(1595 anrdnbhaid, q;nfwcm bngligratip glyeal ethosyn memnmy@dﬂ@utrﬁawoﬂ pnsofg76 US

S R TS B B B PR M i

Some2- Med i sehoft- %,@]edémy@ng YR6l, Cetwthileng | glyeot, diri@hgess dlysah
N~2- 6ut en 3

37 Gean Slightlsopropariol O 8
None2- (@WWEWR?‘} @"@Y@anzglli%&-n %W@gigﬁﬁr@@? tﬁ'ﬁ?ﬂyiécﬁg&l 13501 uti ons
were pr t t eRioToBaRiheanRl and nmtéﬂ@&@isglsachaas acet ic
acid (1}9@5 d@#\dat'ﬁ%gﬁngldﬁﬁh;percenta e COngI’I Si n F%ﬁo tol i di none
( NMPLo artuhtmtdﬂﬂemd gbgrtahedigls) isvah c @se £-08HYb ﬁfﬁ’%ﬁ réﬁ 0 sol .
C eanl n q, e ni %;W ﬁicr(o%éfh effir,0) (30
sec. eﬂg’f!éles@cgpﬁao%%ne é/o@%@% 2% ean Rade yols
None57%|5]e8|%|5he7 gﬁoﬂdiﬁieéwhefﬂeeam(ﬁ*bmﬂhmwi@ﬂpbggdme kel a@f‘é’ ly
Slight0/0 | 100% 659. 4 an Ig)égg
Exanpl e pefeNed Arga @He&(ﬁﬁ%g?rﬁﬁd%gﬁa pyTr o?{légl %one %{470% ?'r?w ene
gl ycol (&Rt dbylefBdyoRCTIR amoaht of aliphatiq dizotsh) diskapolyokeraaliphatic glycol
15 ether component in the cleaning compositions of this invention will generaily be from
abaut 10% to about 80%, preferably from about 20% to about 60%, and especially
from about 25% fo about 40%, based on the total weight of the cleaning

composition.

20 [0011] The alkaline-containing cleaning compositions of this invention will
have present any suitable organic co-sclvent component, preferably an organic co-
solvent having a solubility parameter of from about 8 to about 15. The co-solvent
may be any one or more suitable co-solvents, Such suitable co-solvents include, but
are not limited to, 2-pyrrolidinone, 1-methyl-2-pyrrolidinone, 1-gthyl-2-pyrrolidinone,

25  1-propyl-2-pyrrofidinone, 1-hydroxyethyl-2-pyrrolidinone, sulfur oxides such as dialkyl
sulfones, dimethyl sulfoxide, tetrahydrothipphene-1-,1-dioxide compounds such as
sulfolane,  methyl  sulfolane,  ethylsulfolane,  dimethylacetamide and
dimethylformamide and the like. The amount of co-solvent component in the
cleaning compositions of this invention will generally be from about 20% to about

30 80%, preferably fram about 25% io about 70%, and especially from about 30% to




Conposi tion Equivalent pH 5% sol. Ceaning AI/Nd corrosion nole ratio (3
mn. 70 C (5% sol. 30 C acid/amne No Amne NI A 2.48 Inconplete None is

[ 0023] Conparative Exanple B: This exanpl e was conducted by the sane
procedure as Exanple 1, except a solution conprising N nethylpyrrolidinone
(30%, nonoethanol antne (10%, and 2-(2-Butoxyethoxy)ethanol (17% was
prepared. - 9 1676 US The exposure tenperature was 70 C and the exposure
time was three m nutes. These conditions yielded a conplete clean. A
five-mnute, 5% solution rinse showed conplete corrosion of the visible
Al / Nd | 46& USuch that the nol ybdenum overl ayer was undercut considerably. s
[0D24] Wile the invention has been described herein with reference to the
speci fic enbodi ments thereof, it will be appreciated that changes,

modi f i cabbuid5dhcasedioatthe iefacueiobtof faRisleaMng SOMRPENAPt i ng from the spirit
and scope of the inventive concept disclosed herein. Accordingly, it is

i ntended to enbrace all such changes) 1o nodification and variations that
fall w fdot2)e spiThg atiainecopsindly cleaniappeerasitiong ofsthis invgntion {§¥& us |

claim 1. A conposition for.cleanj ' | I a4 risin
the. ol FiRseRLEoMpSREnc ey g oY {RaPledhaf iy Sy S iR s hampgLr 1 10
weak @ciatsthmgimnexessadengh hpka'dfoetheadissusiation gastant r aquasugiseddienafi on
constant in aqueo sol ytjon of from i ound
sel ect edrofi Blﬂ‘i’%tﬂefl g’r %tﬂfﬂ}{@o RE‘?@‘?PL{J gy %EﬁHéJ %rgﬁ SW%@)’ %‘gﬁarﬁgrgf%ﬁef@%@g Ier

pol yol g E S@ 2 6daboutend stigh adids REBIY erganicwlivergnic actist Hexamplk aci d
conponent n? gj IS present in the conposition jn, an arg)ung; sugh thﬁi%ﬁt he
equi val e:ﬁsunlms@itaté@M@abfacai@ifﬂ%laﬁ(ﬁ.ﬁwtia@@%@?‘@?d F%&ﬁf ORYIGAYYY RI“DE of the

cl o 1 258 Feitr SRRARIE, oRld, ‘i ekt pRBSLe ﬁ%ﬁ%gﬁﬁﬁ?ﬁ‘gﬁﬂ?ﬁf Con about
10% to aherotipigbetiztic sgpmecatptopthanatiand Bin lissea0d TBVHANC 266HE1E09E
Componenl ol abBenRRAHCAREE, WBbR LAY abaRE 1RB koS Thelahousi ght  of
weak acid employed in the composition will generally be in an amount such that the
equivalent mole ratio of acid moieties to amine moieties is greater than 0.75,
preferably from greater than 0.75 to about 1.6 and most preferably from about 0.76
15 fo about 1.0, When present in the foregoing amounts the acid component will
generally comprise from about 1% fo about 50%, praferably from about 10% to
about 35%, and most preferably from about 12% to about 25%, by weight of the

{otal components in the composition.

20 [0013] The alkaline-containing cleaning compositions of this invention can
also optianally contain other conﬁponents, including but not limited to, corrosion
inhibitors, non-corrosive surfactants and  similar non-corrosive components

employed in alkaline-containing microelectronic clsaner compositions.

25 [0D14] The compositions on this invention, their use to clean microelectronic
substrates, especially FPD microelectronic substrates and their non-metal corroding

properties is illustrated by, but not limited to, the following examples.

[0015] The following test procedure was employed in the following examples.
30 Test samples consisted of a glass substrate and a meta! alectrode composed of a




20 3. A conposition according to claim1 wherein the nucl eophilic am ne
conponent is at |east one am ne selected fromthe group consisting of

lar ni no- 2- propanol, 2-(2-am noet hoxy) et hanol, 2-am noet hanol

2- (2am noet hyl am no) et hanol , 2-(2-am noet hyl am no) et hyl am ne,

di et hanol am ne 25 and triethanolamne. 4. A conposition according to claim
1 wherein conponent (c) is at |east one conpound sel ected fromthe group
consi sting of isopropanol, butanol. ethylene glycol, diethylane glycol,
triethylene glycol, polyethylene glycol, so propylene glycol, dipropylene
glycm,Iﬁﬁﬁ%gopylene glycol, 1,3-propanediol, - is 1676 US

2- et hyl - 1, 3- propanedi ol , 2-butene-1,4-diol, 2-nethyl-2,4-pentanediol,

h di ol , gl |, ethyler I il, hyd—.et ' I I I
e atnicac oyt RN 7€ gk S ias o1 o
2- (2- but xr{%@@@géﬁ/ gﬂ{{@hng %nﬁ-pﬂeﬁ%@ﬁﬁbhb@mhﬁgmmimﬁ@”m a) miLmwher ei n

t he orggﬁ I's”a cosol vent having a_sol ubi | i ra of from
about 8of @ paisiive phbtoresistwas mppkac Py APECEHIAI NG I?’t? ‘Eﬂaé?w%ﬁ%%‘ea% t he
co-solvent js, at | Q. C I d d Reasoé gofiesi sti ng
of 2 pyPRbd a asu 30 (o IrRg “BRPRTLIGRE cBGleRsitihane ) Sgr’?’é??di

1- pr opy laflemitiy, @) thd exposed Jimttrmed satisyateowpy thed) qiwaYﬂmfé,fo 6 PEPRIAS: sul f one,
di met hyl sul f oxi de t et r ahydr ot hi-@ ol QX Ligrt A1 theet am de
and di n@'W@&M’gmﬁfg.baﬁ‘g‘%??/ﬁ e&o@p?o? fcln gfr]l'Jeaecrjggfrél (Iglel%lgqlﬁ o n?:létg?m 6 wherein the
sol vent g ses6hes hiifi-Etep Broduessosmipthaptiers is ng cvbrisngf of tiagnelyadenum

1-met hyl - 2-pyrrolidinone, the nucleophilic amne is selected fromthe group

consi st ilaygrof nonoet hanvl ami ne and 1am no- 2- propanol ) conponent (c) is
selected fromthe group consisting of ethylene glycol, propylene glycol,

2-nmet hyl - 2, 4- pentanediol, glycerol, 2 20 hufepe-1,diol,. .isop, . and

2- ( 21but{0848jt hoxyFempisoweres P@P%Ws?l??‘ﬂﬂg ig%&}ﬁ%au?%migaﬁh%gﬁmer ein

Lhe 2l digmnansih ABke | Fudle LeAsks AR ASkbd Y Eltpensiiian uabstsonlionr om 2 o
c

5. 2s 9.P sition’according to claim?7 wherein the a%’i df oo gent (b)
is at | egsdoraitienacedctivad hgreinafies iva smalstired hathy 5% tof .%"8% sition
according.to claimyl wherein : o \G&%r #dr drikaminudse Taci d

sel ect ed®HFIBHE ﬁ@"@h?u\ﬁergo%esﬁt g@%ﬁ”ﬁgﬁvgégh‘a@%ﬂd EF opanoi ¢ aci q 30

mal oni ¢ @stied sirmilgRYdoR@sIondn sinie waiat, sampipb ciganed @ 78¢ Cdor threg MInley 76 Us

11. A ti di .ai Wh ' i t
| castisonseicplacab g st SHOVG) O eroiar EBaRROORaERE foMaGR mecE D0
aci d. el galicedlethe AR 16198 rindiss d Ny RUpDtEstist cussoiatrosione. A

conposition according to claim1l wherein the nucl eophidic ' ri ses
rmgget hathe! muiyhéenurrnga)@a-%bwlé worresippf &¥dld s d‘é‘i:‘ﬁ%}PBQ-fWr‘P'%ﬁ Hﬁ?\%ﬁgp t he
Po”pou?dwgg @fs%”&’e%‘r%%eé Edm & 561 S fREcaHcrRPAtici s thb eleaning mimpmsitiposent  (b)
is aceti .

Drying with Nz immediately followed either rinse step. Sample cleanliness and

50 corosion were determined by scanning electron microscope analysis.

[0017]. In the examples below, the following terms are used:
For “cleaning”: “Clean” represents complete removal of all resist and

“Incomplete” indicates any amount of bulk resist not removed from the

25 metals.
For “Corrosion”: “None” indicates no loss of Al/Nd line material, "Slight”

indicated loss of fine edges of AUNd lines at the substrate interface, and

“Some” indicates limited corrosion of the bulk Al/Nd line.
“Molecular weight ratio” means the ratio of the motecular weight of the acid

30 componant to the amine component multiplied by the ratio of number of acid




to 13. A process for cleaning a mcroel ectronic substrate w thout producing
any substantial netal corrosion, the substrate containing photoresist
polynmeric material and a netal, the process conprising contacting the
substrate with a cleaning conposition for a ti-nme sufficient to clean the
substrate, wherein the is cleaning conposition conprises: (a) a

nucl eophi lic amne, (b) a noderate to weak acid having a strength expressed
as a "pKa" for the dissociation constant in aqueous solution of from about
1.2 to apout B, 20 (c) a conpound sel ected fromthe group consisting of an
al i phati 187 QIU§ohoI diol, polyol or glycol ether, and" (d) an organic

co-sol vent, and the wak acid corrponent (b) is present in the cleaning
conmposi tion in an anmpunt such tha rh 8 b nt nol e rat. (r?n_'of aci d/ am ne
is greater z8rauRgn the agkiycomeensg 6“? au iam"?ﬁtgf@qsr’ﬂ S8 pH 4. 5
to 9.5. 14. A Rp8R&S according to claim 13 V\,herer n the cl eaning
conposition conprises fromabout 1 %to about 50% conponent (a), from about
10%t o about 80% of conponent (c), and from about 20%to about 80%
conponent (d), the so percentages being wei ght % based on the total weight
the conposition. - 13 1676 US 15. A process according to claim 13
wherebn the nucl eophilic am ne conponent is at |east one am ne sel ected
fromthe group consisting of 1- ané % %rsopanol 2 (2- am noet hoxy) et hanol ,
2- am noet hanol , 2-(2-am noet hyl ani'no erl'hanol

(2-ani nqebte) am nBxiMmpleani nén hiti h;@mmbam:crmpmeaﬂ of iN-Tedimdpyaralidmonas, A

process accordi ng 0. claim (of0) one

conmpound@Beteté /el © frvtﬁﬂet Oéf%’l?‘b'?ég%gﬂ qntﬁange h?é‘gé?‘gbe %tbf)'fgf%?:\

ethyl en rgﬂaé(rﬁel T ﬁﬁétﬂoﬁﬂengtw@caddeargra@bvlawm @leic @ prmhqeetﬁwltame

gl ycol , yl ene g |y di propyl ene glycol, tripropyl ene glycol,

1, 3- pﬂomﬂé@ﬂélﬂ)dl@m w1 3-propanedi ol , 2-but ene- 1, 4-di ol ,

2-met hyl - 2, 4- pent anedi of , hexanedi ol , glycerol, et hyl ene egcoI nononet hyl
et her diethylene gl ycol nonomnet hyl ether propyl ene gl ycol dinethyl ether,
and 2-(2- butx ethoxyehao 017. ces g to claim 13
wher ei n tg gl‘id i l§qventph§'£ 5 Sﬁgﬁggﬁo%bmsol ubility paraneter
of from ab6Y Gt&ag:l 5. 18. Aprocess cor |ngto claim17 wherein
the co- S%&%Q&ubﬁcu@ e@-;sgg, one aggconpoysh sel ectigglef rom the group

consi sti RE1Qfcetiz BME T Ol | @igpone, Jggwet hyl e@ayrr ol i cdaene,

1- et hyl - 3g R4lakdh n6ld NONe .68 - pr opyd.o62- pyr Cledri di noneNone

1lhydr oxyay heglacetic pyid r ol | dismone, a8.88i al kyClesrul f one,Nede et hyl sul f oxi de, a

t et r ahydnothisopbese- 1- , 14di oxi de.63di et Bigdracet amMweand di met hyl f or mam de.
zs 19. A1lpntweedisacdécor diifg to Cl&34m 18 Gkerei n t enesol vent is sel ected
fromthe group consisting of sulfolane and 1-nethyl-2-pyrrolidinone, the
nucl eophilic amine is selected fromthe group consisting of

nonoet hanol am ne and lam no- 2- propanol, conponent (c) is selected fromthe

group Confmg jing cr_fxaﬁtdrwlzeneeughmﬁml sor@u@pybmpas@:l mdu;methyrpyrroudmona
2- et hyl - 2 ent anedi ol I3)3/2) SO butenﬁ_I Id |sop585}e}nol and
2-(2- 1t§’ut (ﬂp?ég E%;e},)%@ﬂg%glygol (ﬁpo %), and monoethanb amlné {abou was

prepared. To this solution was added the acids indicated below.

Carmpasition-added adid Equvalet  pH&%sd.  Cleaning  AUNd comosion

mole ratio (3mn.70°C) (5%sd. ° C)
addiamine
13.8% hypophosphonous adld 0.8 8.2 Clsan Nores
22 5% malonlc acid 08 477 Clezn- Sare
[0020] Example 3: Solutions were prepared with compositions of N-

20 methylpyrolidinone (37%), monoethanolamine (19%), glacial acetic acid (15%), and
the .remaining component (29%) as indicated below.




1676 US 20. A process according to claim 13 wherein the acid conponent (b)
is at |l east one acid having a pKa value of from2 to 5. s 21. A process
according to claim 19 wherein the acid conponent (b) is at |east one acid
having a pKa value of fromv 2 to 5. 22. A process according to claim 13
wherei n conmponent (b) conprises at |east one acid selected fromthe group
consisting of acetic acid, propanoic acid, 1 o nmalonic acid, phenylacetic
acid and hypophosphorus acid. 23. A process according to claim19 wherein
corrponeﬂ# (lg% conprises at |east one acid seléected fromthe group

consi st & acetic acid, propanoic acid, malonic acid, phenylacetic acid
and hypophosphorus acid. 15 24. A process according to claim 13 wherein the
nucl eophi l i ¢ am ne conpri ses nonoet hanol am ne, the co-sol vent conprises

1- net hyl - 2- pyrrolidi none, the conmpound of conponent (c) is ethylene glycol
and the acid of conponent (b) is acetic acid. ao 25. A process according to
claim 13 wherein the mcroelectronic substrate is a substrate for a flat
panel di $@laYompd@nt A PIEGiRRkit adcopdEsagn.t 0 Gobiigm Abldwresied n t he substrate
has an as al um num neodyiistiwanki@yer . - 1S{3min.70°C (5% sol. 30° C)

I N7VI Nc 7 /phihé Sigedi7/ N Np/ N7/ 0&77/ Np/ B N NmERan, AXZ | ez

| wr mhc] X]2emedlieaipersdnedid ca] caPea] cal] 84 ca] c&%]fca] ca 3] cal] ca] caU] ca] cal] ca
] cay] ca] attdaal ca) ca] cal] catfcal] ca 8301 36\ v Y mw

il a rrmewtietdol/] cal cal ca %a] caU] ca] c rba] ca ] cal] cal] cal] ca] ca] ca
] ca] ca] cdj f&t]ﬂcﬂ cal] caU] ca] B8] ca] ca]ta] ca] can
++-e/) 00(¥i Wp22222=588555566 =8{vp g U caLﬁaca] caU] cal] cal] ca] cal] ca
] caU] ca] ca] ca]‘ﬁrﬁ aU] ca] cal] ca] ca] caU] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca
]ca -80888::;NY;[;

k<<<==>>>7] 2l ?97?| ’>’>D@<@@v@@@@upkf [ UU] ca] cal] ca] ca] ca] ca] caU] ca] caV]ca]c

B A ADORABRBOCBRTERS s BRI FPIERR5h; 4 - SPRPRuPasy By Cay cal
c2] o2 col el e eahe i oal cdceal sabhe ahaaUisaa i cml oefranihgal cal) ca

UUUXVZz [pefoeviiagel mmmm&]m@aytpm@gwdmma]%w%%ﬁ gNFRI4FEA] ca] ca] ca] ca]
calcalcalga cg] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca! " ybbbcczd, e/ ef
fHfff P(ﬂk@?&f'ﬁ

' %% % -

Composition Equivalent pH 5% sol. Cleaning Cleaning AlINd corrosoion
%NMPPI%EG male ratio (3 min. 70° C) (30 sec. 70° C) (6% sol. 30 C)
gcid/amine
100%/0% 0.765 g9.24 Clean Radeposit None
57%/43% 0.765 9.4 Clean Clean None
43%153% 0.765 9.41 Clean Clean Slight
0% /100% 0.765 0.43 Clesan Redaposit Some
10
[0022] Comparative Example A: A solution comprising N-methylpyrrolidinone
(47%), ethylena glycol (35.3%), and glacial acetic acid (17.7%) was prepared.
Composltion Equivalent pH 5% sol. Cleaning Al/Nd corrosion
mole ratls (3 min. 70°C) (5% sol. 30° C)
acid/amins .
Na Amine N/A 2.48 Incomplets . None
15 [0023] Comparative Example B: This example was conducted by the same

procedure as Exampte 1, except a solution comprising N-methylpyrrolidinone (30%),
monoethanclamine (10%), and 2-(2-Butoxyethoxy)ethanol (17%) was prepared.



UUUXVZz[ [ [\V__" | wr mhc”Ye
P IR R R E - WA
) | 109X&' () - FS109X&' () - #109X& ()- z109X& ()- 109X& () -
il (1 oLibost oot (1 gietionta 71 ) Y

OXX& () -1, @L109XX&' ()-1!#109&' ()-1! oxX& () -
~_ @i ! 109 () - cCLO%& ()-()10x 1ox/& ()-113#10%0& () -
T el (| oSt O e ()

~_ o0& () -! WHSHL0%&' () -! S#10%q& () -! SH10%&' () - Y12’ () -
e e R e e

% () - ”m& () - I 0 s o .

S#10%r & ()-1! 8#10%£?*r]&}g$?|@ H S#10% r & () I!H.S#lo/d;r& ()-1!
10% r & The laBpaSye deqrperatureaVaei70k & 20doPe SXPPSWIPL B8 MES e GBS () - 10+

*
10%r These conditions vielded a complete clean. A five-minute, 5% solution rinse showed
complete corrosion of the visible Al/Nd layer such that the molybdenum overlayer

was undercut considerably.

[0024] Whiie the invention has been described herein with reference to the
specific embodiments thereof,'it will be appreciated that changes, modification and
variations can be made without departing from the spirit and scope of the inventive
concept disclosed herein. Accordingly, it is intended to embrace all such changes,
10 modification and variations that fall with the spirit and scope of the appended claims.

- 10 -



10*r =#10%r & ()-H S#10%r& ()-136\v}~<bCl !k s$=109%& () -

"=10%r& ()-110%r& ()-10%r& ()-!, HY6#10% r& ()-!Y6#10% r& ()-vL

i :4; ! !s;é%;g: !0! &1?;r 10*r 10*r<@O0%r& ()-,\8#10%r& ()-.

IH " ror& ()-'H'S#H10%r"r& ()-!|' SH10%r*r& ()-!!-#$p&a' n' l
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yp ')~ Wyp#10% i & () -! Hyp#10%7& () -!yp#10%&' () - CLOY&' () -

1008889 @My X9 = 103=#10%& (f- I H, 6#10((%)&' (glP I 6#18’/¢$$&' (/«)&_(? H, é¢0#10%&' ()-
I, 6#1090QTQ&' () - yp#LO% ()-:::; N Y;[;d; mN= 103=#10%Vv10%& ()-9s10%& ()-c

1. A compasition for cleaning microelectronic  substrates comprising the
following components:
5 (a) a nucleophilic amine,
(b) @ moderate to weak acid having a strength expressed as a “pKa " for
the dissociation constant in agueous solution of from about 1.2 to
about 8,
(c) a compound selected from the group consisting of an aliphatic
10 alcohol, diol, polyol or glycol ether, and
{d) an organic co-solvent,
and the weak acid component (b) is present in the composition in an
amount such that the equivalent mole ratio of acid/amine is greater than
.75 and the pH of the composition is from about pH4.51095.
1%

2. A composition according to claim 1 comprising from about 1% to about 50%
component (a), from about 10% to about 80% of component (c), and from
about 20% to about 80% component (d), the percentages being weight %
based on the total weight of the composition.

20

3. A composition according to claim 1 wheréin the nucleophilic amine
component is at least one amine selected from the group consisting of 1-
amino-2-propanol,  2-(2-aminoethoxy)ethanol,  2-aminoethanol,  2-(2-
aminoethylaminojethanol, 2-(2-aminoethylamino)ethylamine, diethanolamine

25 and triethanclamine.

4. A compasition according to claim 1 wherein component (c) is at least one
compound selected from the group consisting of isopropanol, butanol,
ethylene glycol, disthylene glycol, triethylene glycol, polyethylene glycol,

30 propylene glycol, dipropylene glycol, tripropylene glycol, 1,3-propanediol,

- 11 -



109%& ()-10%& ()-=LD10%&' ()- 10 10d; k<<<===aBN= 10F \ 10%& ()-F \ 10%& ()-F
V109& ()-1 109 ()-JI 10%&' ()-!6#109%& ()- ="' =(=3=4=C=S=j KN= 10F \ 10%&' ()-F
V109 ()-F \10% ()-F \10%&' ()-#3j F \ 109%&' ()- S=T=_= =a=b=c=i =t P1= 1F

\ 109%&' ()-#3j FF \ 10%&' ()-F \ 10%&' ()-F \10%&' ()-F

\ 1098 () - #3] | =mEs=x=y=~==eF1= 1F \ 10% \ 10%&' ()-F \ 10%& ()-#3j F \ 109%& ()-F
\109& ()-F

1676 US

2-methyi-1,3-propanediol,  2-butene-1,4-diol, 2-methyl-2,4-pentanediol,
hexanediol, glycerol, ethylene glycoll menomethyl ether diethylene glycol
monomethy! ether, propylene glycol dimethyl ether, and 2-(2-butxyethoxy)-

ethanal,

5. A composition according to claim 1 wherein the organic co-solvent is a co-
solvent having a solubility parameter of from about 8 to about 15.

6. A composition according to claim § wherein the co-solvent is at least one

10 compound selected from the group consisting of 2-pyrrolidinone, 1-methyl-2-
pyreolidinone, 1-ethyl-2-pyrrolidinons, 1-propyl-2-pyrrolidinone, 1-
hydroxyethyl-2-pyrrolidinone, a dialkyl sulfone, dimethyl sulfoxide, a
tetrahydrothiophene-1-,1-dioxide, dimethylacetamide and dimethylformarmide.

15 7, A compoasition according to Claim 6 wherein the solvent is selected from the
group consisting of sulfolane and 1-methyl-2-pyrrolidinone, the nucleophilic
amine is selected from the group consisting of monoethanolamine and 1-
amine-2-propanol, component (¢} is selected from the group conslsting of
ethylene glycol, propylene giycol, 2-methyl-2 d-pentanediol, glycerol, 2-
20 butene-1,diol, isoprapanol and 2-(2-butoxyethoxy)athanol,

8. A composition according to claim 1 wherein the acid component (b) Is at least
one acid having a pKa value of from 2to 5.

25 9. A composition according to claim 7 wherein the acid component (b} is at least
one acid having a pKa value of from 2 {0 &.

10. A composition according to claim 1 wherein component (b) comprises at least

one acid selected from the group consisting of acetic acid, propanoic acld,
30 malonic acid, phenylacetic_acid and hypophosphorus acid,

- 172 =
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1676 US

11.

12,

13.

14,

A composition according to claim 7 wherein component (b) comprises at least
one acid selected from the group consisting of acetic acid, propanoic acid,
malonic acd, phenylacetic acid and hypophesphorus acid.

A composition according to claim 1 wherein the nucleophilic amine comprises
monoethanclamine, the co-solvent comprises 1-methyl-2-pyrrolidinone, the
compound of component (c) is sthylene glycol and the acid of component (b)

is acetic acid.

A process for cleaning a microelectronic substrate without producing any
substantial metal corrbsion, the substrate containing photoresist polymeric
material and a metal, the process comprising contacting the substrate with a
cleaning composition for a time sufficient to clean the substrate, wherein the
cleaning composition comprises: '

(a) a nucleophilic amine,

(b) a modaerate to weak acid having a strength expressed as a “pKa" for
the dissociation constant in aqueous solution of from about 1.2 to
about 8,

(c) a compound selected from the group consisting of an aliphatic
alcohol, diol, polyol or giycol ether, and’

{d) an organic co-solvent, .

and the weak acid component (b) is present in the cleaning composition in

an amount such that the equivalent mole ratio of acid/amine is grealer

than .75 and the pH of the composition is from about pH 4.5 10 9.5,

A process according to claim 13 wherein the cleaning composition comprises
from about 1% to about 50% component (a), from about 10% to about 80% of
component {c), and from about 20% lo about 80% component (d), the
percentages being weight % based on the total weight the composition.

- 13 -
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17. A process according to claim 13 wherein the organic co-solvent is a co-
salvent having a solubility parameter of from about 8 to about 15.

18. A process according to claim 17 wherein the co-solvent Is at least one

20 compound selected from the group consisting of 2-pyrrolidinone, 1-methyl-2-
pyrrolidinone, 1-ethyl-2-pyrrolidinone, 1-propyl~2-pyrrolidinone, 1-
hydroxysthyl-2-pyrrolidinone, a dialkyl sulfone, dimethyl sulfoxide, a
tetrahydrothiophene-1-,1-dioxide, dimethylacetamide and dimethylformamide.

25 19. A process according to Claim 18 wherein the solvent is selacted from the
group consisting of sulfolane and 1-methyl-2-pyrrolidinone, the nucleophilic
amine is selected from the group consisting of monoethanolamine and 1-
amino-2-propanol, component (c) Is selécted from the group consisting of
ethylene glycol, propylene glycol, 2-methyl-2,4-pentanediol, glycerol, 2-
30 butene-1,diol, isopropanol and 2-(2-butoxyethoxy)ethanol.
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5 21. A process according fo claim 19 wherein the acid component (b) is at least
one acid having a pKa value of from v 2 to 5.

22. A process according o claim 13 wherein componant (b} comprises at least
one acid selected from the group consisting of acetic acid, propanoic acid,
10 malonic acid, phenylacetic acid and hypophosphorus acid.

23. A process according to claim 19 wherein compaonent (b) comprises at least
one acid selected from the group consisting of acetic acid, propanoic acid,
malonic acd, phenylacetic acid and hypophosphorus acid.

15
24. A progess according to claim 13 wherein the nucleophilic amine comprises
monosthanolamine, the co-solvent comprises 1-methyl-2-pyrrolidinone, the
compound of companent (c) Is ethylene glycol and the acid of component (b)
is acetic acid.
20

25. A process according to claim 13 wherein the microelectronic substrate is a
substrate for a flat panel display.

26. A process according to claim 25 whersin the substrate has an

25 aluminum/necdymium layer.
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