; qre3eMkJ@STX7A -p a J U ~ 2002 M~1 P Fief of he In~~ntion This nﬁydM&iBNﬁ
provides an irtprovenent aver th conp03|t|ons of U S. Patent No. 5,597, 420.
Mor e part it v ‘ d (H & eAINES Ab : K
stripping conp05|t|ons partlcular y usefu
enanel §iepdobdrelse STrsvemrdohe |i ke, from vari ous substrates. The invention
relates to |nproved aqueous stri pping conpositions conpris~.ng organic
amines, par Thes| srysnt ﬂk&ﬁ@ﬂéﬁﬁﬁesnbymBFQM¢@ﬁﬂﬁgQ¥%§OF sFBﬁPPHhF%ﬁ@%N

whi ch I onmb d
ga:f|c|20|egég é%géghg ﬁﬁ%% rﬁ%§;s ?éiggéﬁiqﬁgérﬂydrgh§ga§ﬁlEngggﬁqrcpnd
O Th

nlcroglFgéggglOQ§EF£|P?gggenéﬁgﬁﬁég%ssar e?o éﬁ?ﬁqﬁin ubs?ﬁgbggg on1mh|ch

the segheenducspry %@@fmtcrﬂsa redeisp@hs BHIWEACT Urhkh WiHdE 2 RARLMEES) C
organic film generally referxed to as a photoresist, e.g., a subst ance

whi ch phpperasietshrndeshet liken xpostardcue bubhhtratidese Theotovestsdrs are
used to grotect sel ected areas of the surface of the substrate, while the
et chantedakest itre| jmproveds agneouﬁprsmetstpeidlgar eampss itHensubsemar&sinhe

substrate is typically a siljcqn oxi de _coated,silicon wafer, apal may al so
cont ai R¥FERSFI i mh?%?OC|P%iﬁ%9€i éiy k&F&ﬁFHhﬁ?%r BY| oBEoVHRtiFe 2

surfacggua Fk8¥2$FL lgg ebhggho{stggizqé¥¥#¥gﬁgp§iéﬁé ?Qﬁc@ﬂﬁ@%ggr@Mﬁy of

the re 'S necessar e reS|s e renove omt he
prot ecijj¥g §Hii§€eaéﬂi Qﬁr B Gal®ic- ac:.dl b A9 THe [BmBsBiBtons d6 Mo a 1.
2QQ2 essentral finishing opézati.ons. It is desirable to devel op an

~. npr odedlafei ppdrgcaelepiosi.ti on to remove the organic polyneric substrate
froma coated |norgan|c substrate w thout corroding, dissolving or dulling
t he nmeBackgroung fhe dinvientdbby altering the wafer surface. Stripping
conp03|t|ons used for renovi ng coatings, from hotoreS|sts and

substrat es RETERS orMAMEERTUATDHaRE bRATHGAAF PFﬁnnﬁBFe sﬁ@ﬁ@?ﬁ%&§€°r
mxt ur SECERR Ry T o e R SRy B S ¥ a8 R e

m xt ur 858X an-u € Xl cl reover ese
stri pplf%mCQHEEEI Ehenéeaiéomcmld S Lol et Qképﬁﬁﬂhfhét@P&U y
si nce they nust di sQosed of as a hazardous waste. la addition, these
prior stikhppa ng:dagm@ctl eﬂgaﬂﬁdﬂerﬂl]lny haenezal ey el ze fdrnvidded tbat hslide
s,nd, for the nost part, are not recyclable or reusable. Generally,
conposphpbqseenmnareng ,gachhbstnacedWMydhodarm§n§nanﬂ#ﬁT PRl | wpon
conmpounds o0z ot her ghly caustic and corros~.ve materials have_been

enpl oy B¥PREUEE r%&.laa comRRSa PBRSCFEFLEES ﬁﬁﬁ HEePathPEPLesL Sehested
sobar T azeafodE Send RS 3x PRRES 00 ANI1DE LRSS LERD

§Cal ©6r sr'Ti cOn vva’faé q. aus Ic corrp03| tions .
axe geee&ahuvsf?' oyesitd El‘i‘éWﬁpf&@ééM Xandetals AlskeRidy] enthe
chl oride conpositions to renove coatings fromwood. In nmany cases, the
conpongobsteaté s iydidallg aoeplitbhodfoxide radaticdv i) itoni wafencinde
sol vent m xtures and thus nust be subject to stringent use conditions and
requi r majrazdrsgo usontwir caetdbhidt i mgcyaoone@mw.anw%aﬂﬁn@bmmt?ﬁ
garnents and apparel by users so as_fo avoid contact mnth 70l 3-2 8 JUL

2002 t Rl QYP;pﬁi“ngt%rrﬁBEF'FF%ns ?‘P%ﬂa‘?‘ﬁ’tﬁ\aFF?lr’] fetemset nﬁr]i‘fl oft ?Wenq oxi ¢
t t t t

Lo UndSPYEAFHRR & r&pﬁréb%h”%"%%"ﬁha'%%‘%%gﬁn e R A

spect ak0UTPRe AP0y £V LO WEI RS SRIR I0he? Eﬁ:%%t:‘c%é CRrPacd 2KsNp éﬁﬁwg

storage and use or conposi tions toresi. st strlpplng wth the
use of hydroxylam ne and an am ne solvent there is the~ problen1VVt g
can

substrapeizopytitanium copper and al ugi numetching. It mw mm\“\
desirable to provide a corrosion izxhibitor sv that such

be used on a *166166*
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or strlpplng paintéumvarnlshes,
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various kinds of photoresists. U S. Patent No. 4,276,186 to Bakos ef galjuL 2002
di scl oses a cl eani ng Conposition which includes N nethyl-2-pyrrolidone and

an al kaixalewtiiag. fHadehihg iopexaChbRAL at iMe Hd udysirgiple caot deaslbpurd t hat
the use of N-nethyl-2-pyrtolidone does not provide a broad spectrum of

cl eani rigiersvied cHRUFPANG (qeMBesitdppodia i Demere t hbe | RFSARILEN PAlYRerps: ent

No. 4,617,251 to Sizensky disclgses a stripping conpq 'tign whi ch i s

pr epar SYAFRHEACE °§btaa\F'l'rFﬁEeéagnaﬁgﬁFbani“’g‘gﬁﬁgﬁFersrg'llgbﬁ’{‘ . CAFEOEsRF0si tion
is for Ubi i zi f o] ~ bout r ]gn{ f ' ound
and abdr%t;tdssé’g‘rtlggaggufi Lg-ﬂ g& gf%e orrn%g?\?cg%ﬁ?‘g& o?lovigﬁclt. .C%.llg};tagﬁt&%g.g
4,770, 343 LR dudegseloses a stripping conposition conprising an

al kyl am ne and an al kanol am ne. U.S. Patent No. 5,419,779 to Ward di scl oses
a process f@tripphygngcofipssPaiine Caadkidng £bronremsuisd I adentimg@ppliybrg a
701 3-27 3 | O pJ UL 2002 conposition consisting of about 62~ by wei ght
of nonedCt@resiantnandabeiiter] Osulbst watigrht hiwyelr 6ry| difenenost cparvsbean

i nhibitor which includes ga.llic acid and gallic acid esters, and water.

U S. P&t yNot 1ammais 40 19epe TRt Y WARBRIPES| fcor Botht Smedsei #ndy the

reference,. discloses a photoresist strippi.ng co sition ising_a basic

am ne, % Y FPAreE I’oenndgndreaanc |_1r¥rﬁ bi ?%ﬁr‘p%ﬁ chm|l’r§’r'?‘(f:)’f'|e<ag re3§ﬁ?g¥£b?%dugF of an

al kanol a4 2 BhgYEL i G onROURY ¢ yHonevay e Sk | C b and gabkihg acid

esters ar ee%%gtgggiesc?og%d as 1 nhibi to;cg_bu. S. 652& ent Nos. b5, 334,§%bang

5, 275, elmplogiktendi £6d et anlongmaid, BatCORétt dikpobyrdr DX VdaHEINE sifbe

al kanol am ne and a chel ati ng agent. However, the chelating agent is not

gal | i c theiydmysti be disimmrasmd UfSasPataraddouso waB0d, 410 addticoh Whihekei s

herein incorporated by reference discloses a stripping conposition free of

hydr o~@AiRF H#ETEBRHDE nERTREH i EF Tereralikshate HTYL G YroridditednBrER ne
i,ncl udes

d BRpee S BERSESILYSEAS ATV Ty
Gl || o e daRa FPE BAY oFeft 3 parkn fokyShy it P Fuk, Wi ch i <

o D b : - i i d
erei n i nCopRALaked, by cbabSE Aha USR LIAIE AN BELRCTdidkatBOnbE USC

in the conpositions o e 1nvention. Recently, OSHA) E er simlar

f eder alanaybat @randlliecaompounasnept akheeguighlyy cagepiteanbdaicerggyfeat ed a
shift toward use of nore human and environnmentaliy conpatible stripping

conposimaitersaind bave ppherp mempdeyedhatsar stnipping| esimpos ittiens for

af orenenti oned dz~awbacks and problens. 7013-~7 4 ' | .
stripping paints, varnishes, lacquers, enamels, photoresists,
powder coatings and the like, from substrates such as wood, metal
or silicon wafers. Hot caustic compositions are generally employed
to remove coatings from metals and methylene chloride compositions
to remove coatings from wood. 1In many cases, the components of the
stripping compositions are relatively toxic reactive solvent
mixtures and thus must be subject to stringent use conditions and

require hazardous chemical handling procedures and wearing of

safety garments and apparel by users so as ﬁo avoid contact with

7013-27 2



0 8 J UL 2002 Mreover) heretofore avail able photoresist stri ppiﬁlg JUL 2002
conpositions have required unduly I ang residence tinmes or repeaCed

appl i cathé®nsttipgieelcomPokEdD¥RgCertain coatings. In addition, various
coatings have resisted renpval fromceztain substrates with these

her et of ore Additdlsingldyr i peicagseonpayi dfonhe Thmtid Jorbeematpr exf Gisdhy

avail abl e stripping conpositions have not provi ded adequate o~c conplete

r enoval SEHEPRIGG fiqrnesaigiessr arevigblyi ngtat kleonendrswekectultst rendsly | t

is) therefore, highly desirable to provide stripping conpositions that

exhi bi t*r‘g%sﬁ"mgFF§nnﬁﬂmar¥%& SEAYPPARFEARIO T biPER yeddige eRagial

m sci bl g,aad I _ L.s also i_.rab7. e rovi de.stripping
conposilt%ilons tgﬁgt Qg?gggﬁ@g?g% igkkﬁhﬁorgﬁcggﬁéﬁpg, Er?oné’%orrag?i“\/e‘i“‘%@ﬁpdence
rel ati vetorddd tdr@ uisk 38Ysai&neisdsii@porate arid are generally
unreacti~re and ales of little toxicity tv humans and are environnental ly

conpati bl e. Iwbphoteresist veutipgimgledthabhe t9= ponydeorpdbALRE| Hid an
stripping conpositions that have a high degree of stri.ppi.ng efficacy and
parti cudBkRsy solyvenki Ghevegredhsf Preblepi withttHeowsbsteaper af ur sartiham

enerally required.with prioz~ stripping conpositions. It is also highl
gesi rab‘l’%pqef‘?:gtanﬁlhB%B?‘i’é‘i"Ete RS nggcbgrﬁ'sqr;iqu@r@ gesprabiecte trravideni %i t

substanj i : kosive effects on the substrate, especially, those

cont ai hérlia%ﬁé.‘gc/solp%%erq?lkltilgg g)rélruﬁ?agg?grs'é?ﬁnfﬁrﬂ?ﬁ%’rt’sﬂ% &f‘ﬁ‘? Ei’let "’t?ydapé’oa

desi r ablgridial Khl8CLEVEhStsFPidg conpositions be provided that are devoid
of undesirable chlorinated or phenolic 7013-Z7 5 i 0 8J UL 2002

conponents dhé .wWeatantNawi4,206)iL8E tBeBalsss @ft RQt dEaUSbEEs COMRIMMINS.
Hi ghly desirabl e are stxipping conpositions and use thereof Chat are nvC
consi deFFPAFIFdoPr abvidly r dgeludesy Nomtilysl-@reyswelndonhei rarpkzodaat i on

and use... lt i.s al so npst ad~rantagevus that stripping conpositions ba
provi det{A% af"ﬁé‘eab&?é’-‘ﬁ"ﬁnt iR FogRerpsare %qi-&{)YaCFEPiléFFEE) haf deuadi dence

a stripg [ r t al wa btai nagle with the_ individual
corrponfa)%t%gf%ir:ét e ro?n;&/aﬁetg}%;ls?dg\%%fﬁééﬁﬁﬁo Ba PP Eﬁavﬁaﬁala g’ff’&é
r esi duQspedtiiallo ANy AU & 5 COLERS] 2. fQp i £15aN]
subst rzét%e. ~,unrary o therg?nventsl on éﬂ%gwﬁ%\}v ngneﬁéaﬁél%'%éﬂq gErsn&FFabl e
gt zi ppiinvenadencl eani ng conposition in which the hereinbefore nentioned

di sadvant ages or drawbacks of corzosion are elimnated or substantially
reduced par U-8ul ErEenbf Nooppeblor2ii ttami Simendiyt rditsed ogieish at s rtipadhiyngs of

the present i nxenti on. lz~ a stri p&)iwr:_& conposi tion containing the adm xture
of wat §PFPEI5LABI BhiTahF PERIET (i foriflE@ftn @MAREC ANSoABr 0383118

benzot Feazal 054 GPnE SRR A Prmed el thasoFron e’z 80,10
o1q. ,Hout: 98% B {dnt H? QRiAd WRbeLAG ~Lnd SakMer Agen Ohgpexsalky! .
an organic polar solvent.
U.S. Patent No. 4,770,713 to Ward discloses a stripping
composition comprising an alkylamine and an alkanolamine.

U.S. Patent No. 5,419,779 to Ward discloses a process for

removing an organic coating from a substrate by applying a

7013-27 3



6 ,, . | 0 a uu~ 2002 R preferred anount of inhibitor al one or iH% JQL 2002
conmbi nation is about 0.5 to 10~ by wei ght. Advantageously, the ano p 0
i nhi bi'termRes idtien consisting ML \Bhewt. 6Zhebprvymidghs mf monpetpapotaming, an

t qof about 60 t i {, f bly, bout 70 tp 85% b ight. Th
S?g? gr r%f‘%‘r Sg%‘r cbﬁmg'ﬁg\éh\gregg%irﬁﬁggﬁéﬁfr‘gne% ;ﬂfo?ﬁfs‘tu °“pr’g?1é+%?o"r%l/’ :Agtl‘th ©
bl e Th RO S : e
Cehi i ERRATGAT 11 LIRS £ha S PR M O MRARL O3B bablde | Nt O g

capabi liti ey &, |gyvdfpReat lsr,a%snablpoc%siﬁéﬁdffwihhe HseifbotBSrated

I ndi vi dual , conponents or in conbination wth other str~.ppling tonponents
when t heeseili iyt 08 SebéRcdOtd idcd ook aTﬂ%ﬁéféﬂ@m@tﬂFP@.%bt cengosicidre

i nvention provide an effective stripping action as we as enhanced copper,
al um nuwanprd singaai bas bo mmdsieona prat ectdcdivent ahd-as imhgdrideal wabiheid of
the invent~.on to provide a noncorroding stripping conposition which is

ef f ect i YA Heakdicquerogyrynet andadkarakenine opnd eavbacyalie ogempound.

tenmperat uz~es. It .iis _another _qbje of the invention to prqyide a

phot or €814V S&r S hﬁfj Eﬁﬁrgogf‘gi J@ﬁﬁ\ﬁlf’cﬁc?'g ﬁ%ﬁgﬁ%r?ﬁ‘%ifi‘égeg%%‘&f%ﬁ‘}/ o
coppez~iﬂg'%9_p_%rrsa}l | oys, alum num alumnumalloys and titanium zt is a
further ob j ect oaf. the invention to prorr~.de a phvtoresist stripping

conposi ti onuygi Clpatieritl dess 2 & Y8 Or3Neghd 9sbbesshricen eleeh dd@odd 4 S
still another object of the invention to provide an inhibitor which is |ess
expensiaenpmaition nooaceiftndi ieydroxtyIdkling,~7ah . alkanolaminel:add D 8
JUL 2D02 corrosion inhibitor than ~aCeehol or gallic acid or its esters
al one_ chelating agent. However, the chelating agent is not gallic acid

or its esters.

U.S. Patent No. 5,597,420 to Ward which is herein incorporated
by reference discloses a stripping composition £free of
hydroxylamine compounds which consists essentially of
monoethanolamine and water together with a corrosion inhibitor.
The inhibitor includes gallic acid and its esters.

U.S. Patent No. 4,617,251 to Sizensky, which 4is herein
incorporated by reference, discloses'organic amines that can be
used in the compositions of the invention.

Recently, OSHA, EPA and other similar federal, state and local
governmental regulatory agencies have advocated a shift toward use
of more human and environmentally compatible stripping compositions

and stripping methods that are not subject to the aforementioned

drawbacks and problems.

7013-27 4
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"It is yet another object of the invention to provide a method fd}§sdyi p2fldg
a coated substrate which can be acconplished at 7.ou tenperatures which

does not cau Siti al i er ' .ahd a of
o FESRROST t iHaReebe8BL fu+1|9€f]u%k§£e Bk :1ge Qgﬁgﬁﬂ?gs

the present invention will be nore rstdéod in view of
acconpanybomgosli tddmg hawve sedebfdd Rindulyolchferes ed@ided inidaodirneapsatd ri pf
Description of the Drawino Figuze 1 shows a 9EM conpari son between a

f or nul at ppl dratiens nererdsr Wa hrerdve . cenioa th asehtbiergsot r i Bz ohédinibm,
simlar for{%l ation wi th benzotriazqgle alone. Figure 2 shows a comnparison

of the sHRTIRIRFBREIPEF RIS TSt abef renastmboSiremosRr A1 Waubssyaseporitdhd a
conposi t| Ml h .p.ne_and an _inhibitor at,/50C, Detailed
bescr pt FAREE s e LR ELIT, Bed e HanEr el @ ThaEngs: Chesd
conposi t ypaei figiype YERL&- i pLa pccgsrmri Lt ur ; er
and an o“?ganicgj%m}hng??ga,gﬂc%ng?ﬁgﬁ%ﬁéw%%a outicgl%al{;% g}%}éby ﬁ%‘?‘éﬁ of a
corrosi oadédqiade t O syfpPate PE@I@FAD| ¥f aBeYtadnt Rablt by-YEhGR | c ikt Gld S
beazotriazol e al one or in conbinat~. on with a conmpound of the general

f or nul a: £ XBOAFriods |A0ObEHr&kaherein R i s hydrogen or |ower alkyl. 701327 8

0 8J UL 2002 A preferred phororesist stripping conposition consists of
about 70 to 85C B wet et ean Bighhe| sesicabigsitor Previsey, stripping

Nrret hyl e ' u 0. 2. 5%by wei.ght of  benzotriazo]e, about. 1 to
2. 5% by ‘\%\i%%%ﬁ(}}&ggaltﬁgg %é%%iﬁlé%da l%a te%{'l.t Yaf‘."kgﬁﬂfﬁn?ﬁegmﬁ\*ﬁweé’r?l
usef ul igotiie dylvairtd Gratadze o I Iéq:rg!ol Al ' ar g (pri

secondary and tf]ertiary havi né.'!aﬁi('l):%@?apg carhf)lo@rﬁlg?gﬁs?&?’ﬁe Z'Eltké"r%?'%pn%ones

i ncl ude déeeixailed kanpravide «tibbEAY Cofpoopt {enw lta@kngré Mhbstdantially |

da, et hanol ami ne, nmono.., di- and triisopropanol am ne, 2-f2-am noethyl am no)

et hanol ,nen<(flampnableet RoRyForrdriNe , evidesiceamelatively ahttt he, |ifkany,
tendency to evaporate and are generally unreactive and also of
little toxicity to humans and are environmentally compatible.

Moreover, 1t would be desirable to provide photoresist
stripping compositions that have a high degree of stripping
efficacy and particularly such high degree of stripping at lower
temperatures than generally required with prior stripping
compositions.

It 1s also highly desirable that photoresist stripping
compositions be proviéed that exhibit substantially no corrosive
effects on the substrate, especially those containing copper,
titanium and/or aluminum or silicon.

It is also desirable that effective stripping compositions be'

provided that are devoid of undesirable chlorinated or phenolic

7013-27 5
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O her organi c am nes which can be used include cyclic non. aro
such as norpholine) cycl ohexyl am ne, and piperidine |ower al kylmgljn!8 Q.@[n m

a.s bUtyLﬁﬂwﬁenEQV‘%@' kiiepe i ag pes ﬁééﬁfrés HdyLgae St amdie. caldithe

stripping conpositions™o I nven Ion are especlally usetul
and advaskpgRents [ ar HOYREY Olés { RS P0Sarat g 1hy CBcrﬂﬁdsbewﬁst kpaedsthe
follow ng. The stripping conpositions are water sol uble, non-corrosive,
non- f | anhebeef aritatofazleonot.ozbnbsieradt hivdeitdisluiyt reghd asoriyppgegeies
conposi tions evidence higher stripp~.ng efficiency x~t |ow tenperatures for
a wi de queressing Gheiy mmmmw They are particularly suitable
for renoval of photoresists and residues fromplasm, processing used in
integrated cFtchft2tsprresti ddvarkagesys pphal EBFT{-JBBJ-%EFOFB'“H?%J-E&@W ybﬁ

PrePar o e dReg cHipl dndre- SPRGAE mitcfs-ew- FoREpetenisrdasoniiny
cont act% ﬂdé"ﬁ‘cé”agas@':‘igg&ngﬁ%éh gflg%\ﬁiég orEeralw sr g%@%in%%lgu ébdgl%e

hydr oxi de or conpl ex Ina ad A hoof

si deval { nd¢ ¥ied 1 (P Inets @éﬁ%ﬂésférhé’\?é’l ShE| PP&&%PP”B nEJnQE‘allTi‘E

actual conditions, i.e.) tsnperature, tinme, etc. depend he nature a.r~d
t hi cknesxsd ofetak onﬂ@éexeéaaaésreitﬁbuan%qr wwuamolmdsirw sfad to
be renoved, as well as other factors famliar to those skilled in the art.
In genetr-wpe!f ®@T pHicaoyiom substn:appl ng, the photoresiat i,s contacted or

di pped into a vessel containing the stripping conpositi on at a tenperature
bet weerS¥EREEA.@f \Ehe Invention, period o about 5-30 m nut es typi cal ly,
washed with r and %}hen rie th an inert %as oy n dried

Exanpl es o sc"‘ﬁ(‘}’l éFs i AR GRRl hﬁ'i%’r%%’r san‘él ?3%heam |

re5|sts Si,St n hea ts, and t ific exa | es
of or gam"@a’%x:)}r?glr |j'(§:'1 ri"a lé: al}% i Eijiltﬂ}epff g iR r" lé‘te arrfﬁ%e phenol
for mal dghyaa digPecs eéb?§o§¥oﬂ0|a¥'e( R 14 i RN Odr ) ’substant:.al%g' reduced

pol ynet hyl met hacryl ate-contai ning resists, and the |i1ke | es of plasma
proces Wai® ilctiliadl§Sof Stsispydd POy AR imi S\ghile WA LAt BRE St e #Eh Dhg® cgRINi C
conpl exes and/or inorganic salts, oxides, hydroxides or conpl exes which

f or m f itlhes poeseasi dueeneibher alone or in conbination with the organic

pol ymer- zes~.ns of ‘a photoresist. The organic materials and/or SW can be
removed romlIsoAvebtipping Garpasitdork contaioingothe Admixtnre ofovater, such
as silicon, _sjlicon dioxide, boron phosphorous silicon glass (ePSC3)

al umi ném saiﬁhiﬂurﬁreaa%) apdBger , tROpIAPIAVERERt t VRAGR urfomRRbEE®N ) Ihet al

nitx-~.

a%mlxg re t%erewitli an effective amount of corrosion inhibitor
which is benzotriazole alone or in combination with a compound of
the genesal ~ A
COOR
(L)
HO OH
OH

wherein R is hydrogen or lower alkyl.

7013-27 6
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0 8 J UL 2002 The effectiveness and unexpected nature of the CBi gk 02
conpositi-ons of the invention ~.s illustrated) but not |.im,ted by) the

dat a ‘presery egréfedded faolr@WdE AKIESS aldiecsy dirhafoMisimatieei fised, all
parts and pez~centages are by weight. E. xanble 1 JCn order to denonstrate
t he efdboacy cals tbey 10if f ey emelghhcent 2dsanbagechsine $the ppiognan@£

cl eani ng conpositions the followng tests were conducted. 7013-27 11 08

"UL 20bzhibidper /i [EPOYS wakerS% urstyeled: .cont ai ni ng commerci al

hct ox~eai st., s and pl asma_generat ed SWP resi due$ | abeled ae “veil s .were
Bost - baked e 1%@(5“?"& a%n% hutRRSS 1 BS Fﬁlf’BgL\ABEEae}E%% esaa/?n"dsggi*pped
into vessels nt.al t LL.RARL NG, C 4ty tir | netic
sti rre$¥ %%?Ig@\/\é?é;é\}%sbg I %%ﬁtggi ﬁ? ngg29§é r]%) B‘f’ngg c%npo@?%i%%lé%a%ﬁ{aggned

at a t SPpakhfk Urshi®ksS08ranth 0aid18mhiak, SSd wdit CpRbdekablye M t -t he
conpositions was 20 to 30 m nutes. The substrates were washed with

dei on-m&siy Ve einclathicei.ed with nitrogen. Exangle 1 W Sanple No. Zn

redi ent 1234571' ~3~r5 8 . ONMEA78. 078.078.078. 079. 0O~ Beazotria- _

zol el. 01. 0Veher goveR0sbz2ppite 02ompasi BiRnechd| 2heS iGanticnAdgdhifdr oxyl -

| amnel.02.0 1s.q.7013-27 1 .
a gynggg£gtf%éilypeghanceé!corrosion inhibiting action and stripping

capabilities at low temperatures not possible from the use of the
individual components or in combination with other stripping
components when the inhibitors are not present.

The stripping compositions o¢f the invention provide an
effective stripping action as well as enhanced copper, aluminum and
titanium corrosion protection.

It is a general object of the invention to provide a non-
corroding stripping composition which is effective at residue,
polymer and contamination removal at low temperatures.

It is another object of the invention to provide a photoresist
stripping composition which is non-corrosive especially of copper,
copper alloys, aluminum, aluminum alloys and titanium.

It is a further object of the invention to provide a
photoresist stripping compogition which provides a low or
negligible silicon etch rate.

It is still another object of the invention to provide an

inhibitor which is less expensive and is more effective as a
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0 a .~u ~ 2002 Sanple 3 showed severe corrosion in ~t1AS . S~npggesyL 2802 4
showed sone SwWP residue and corrosion. R conparison of the sputtered copper

et ch rad@sodion SOhiOIt SRMBhES 2arBchBl odVgAERs4r hBYd! ke NBtsl escepbent
in solution is shown in Fig. 2. A conparison of the sputtered copper etch

rate adloffapC and 85aC for Sanples 2 and 5 by the direct electrical
measurenment of filmthickness is shown.in Fig_ 1. The use of benzotriazol e
al one as arlti s lyetoanoshetfebieve dfittlid e martiica iton pwovidgakl nethedd
provi ded greater corrosion protection for copper containing substrates.
7013- fpr] styipping  coaged substgeteEwhiphecianThe aecmwlgghsdrapplﬁg and
cl eaning conpositions were pz~epared and tested according he test of

Exanp| € RS TaHYRS MEichy fE8S-nPEn CAUSPESCRPAT TP B @ﬁﬁ%gligﬁfrr~sion
ronothenol e 105400500 10 MLET 29,0 20,20, A00, R REnACkti gl
SonToA i COES A0 &, E LR (58 L S et o 5
1.0 1d@scription of the preferred embodiments.

Figure 1 shows a SEM comparison between a formulation of the
invention with gallic acid and benzotriazole and a similar
formulation with benzotriazole alone.

Figure 2 shows a comparison of the sputtered copper etch rates
for compositions of the invention and a composition containing
hydroxylamine and an inhibitor at 75oC.

ataile eacription of e Pre a mbodiments

The aqueocus stripping compositions of the invention preferably
comprise an admixture of water and an organic amine in combination
with about 0.5 to 10% by weight of a corrosion inhibitor system,
preferably about 1 to 5% by weight, which is benzotriazole alone or

in combination with a compound of the general feormula:
COOR

(1)
HO OH
OH

wherein R is hydrogen or lower alkyl.
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having 1 t0 5 car on at ons, 57to 2. @6 ght benzotriazo

about @b3ut012¢5% by’;vwgmigﬂ{t &2 baglaei Qcﬁadaﬁ@ veatrénal nder being water.
4. The stripping and cleaning conposition of claim1 wherein said organic

ém ne i s anTakkalkbaolaeinds wHieslstaddeppigeFuand ncltd@niinye@@ipAS aktkoBhef
claim1l conprising about 70 to 85% by wei ght of N
met hyl ém&ﬁm%ﬂsﬁw HFoes oVlslahy are tp,rimrght sfcdrslaxat r @ otestiabput 0.5

to 2. 5% ht of al Cld and he renmmai nder beln 7 __The
stri ppi Eﬁd é% % ?FoﬁtﬂmsclaFHFla%ﬁéP8 §ﬂfﬂgﬁrbﬁﬁiﬂdﬁﬁ$ﬁe i s

m)rpholde@%ylééhgﬁgféﬂﬁm?gex%lonoethanolamlne (MEA) , diethanclamine,

mono-, di- and triisopropanolamine, 2-(2-aminoethylamino) ethanol,
2- (2-amincethoxy) ethanol, triethanolamine, and the like.

Other organic amines which can be used include cycliec non-
aromatic amines such as morpholine, cyclohexylamine, and piperidine
lower alkylamines such as butylamine, lower alkylene diamines such
as ethylene diamine, and the like.

The stripping compesitions of this invention are especially
useful and advantageous for numerous reasons aniéng which may be
mentioned the following. The stripping compositions are water
soluble, non-corrosive, non-flammable and of low toxicity to the
environment. The stripping compositions evidence higher stripping
efficiency at low temperatures for a wide variety of coatings and
substrates. They are particularly suitable for removal of
photoresists and residues from plasma processing used in integrated
circuit fabrication.

The stripping compositions are easily prepared by simply

mixing the components at room temperature.
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substrate conprising applying to said coated substrate a stripping and

I i ffecti t of th iti of claimi1, ifti id
Str 1 ppi g CiFod oG oo CPs HEeBRA T, 1F o SbE: Pl BPERSELag (2 ppi ng
ffect] i ti i h ti f n £ h .11,
A pr oo rebh (S TR PRI REE T ACKaRRRY BBf | (B npPad ©

appl i 88 kempobd seatc%%lbiﬂbem@t enarabfi BRI Y AN dLeapbpaed f e¢live anmount

of the conmposition of claim5b) permtting said stripping conposition to

resi despdewall poigindrC(SWED Suhthl ehé ddperiveldr sPPipHim keabb¥ecpedj od of
time and renoving the coating fromsaid substrate. 16 (repl acenent page)
A 1. AThASKABI3 cAnd AL s A A .., Ahempétratute, Aimdl . @3 debendOB@the

wr mhc”YT] ca] ca] ca] ca] cal calc

gf?:ﬂ cR}erge Ard fhigknesg] eﬁarbLaep@a}e&w%%m%arc&eﬁéa}'cauﬁe‘aall

N N Pa' .e.9 YT
2] oa] CRCHBERY o FPESBFR] 60 5 APURVEdc] £5]Tahlc 36) SRS APCATEA L ERF LA all cal o
?IU]I ??% % %l%ggshag %gfﬁfl {1 tij EE%Thacr"tYTU] cIa’T cgﬁ]ngé:f%éU]%Oa cgbfggf%%jtﬂtca] caUl c

a] cal] s o dlriefl] Gche photoresist is contacted or dipped into a vessel
a] cal] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] calUj cal ! I'1111A"d"" &#F# ##a$

0R0RRBMAIAAH i g &he) sXbippine OnmisYElibaakead) cafmaddtaalec bheakbsadsal c, a] ca
Ul cal] ca] cal] ca] ca] cal] ca] ca

U cralfzed @afuy]l/@a}l)éaq@a]acaearéaq‘- @ﬁJ{abaw]:c%ﬁcam)inunmina;,ly, washed
-Mw~-----.../S uoZ0" 0i 0 ] . , .

o] T TR AL ArOn BROB RO A kR P L BRF EAGks o "spin drieds.

0001105 THTARI N A carrtin PRI HE S B 8 f 8 uaq phoporenists,

a] ca) cal &l o ]{ggaaﬁ%qamahgakgekg%?- gbgabbeadeatlcall gat) gal cau cal

cal] ca] caU] ca] caU| ca

1>: ><Shie>?)] 8p&QiFde) @AvAANBRIBNRKID\dh etk ve | gat¥reaiyUdenldeal] cal c

aUl ca]caU calca]c.a]calc

a] ca] ceditiiveathebsta dortiad atihg ajlveidlc fpraal delfyy cyppcodd o] oalpsky
Ul c"aeFéD DDDEE* Ee EXEEEEEEEEEEEF$F2F: FBFJFRFWFYF] Fr F~Fyt ni cAXSj e” [ V] ca] c”a]

cal] ca]RaUraRbsope a) dﬁ%ﬁFéX}@ﬂP&é@{%ﬁﬂ]ﬁ:&P@ﬁfén&ﬂ%aFéé@]iéa and the
U §AZﬁﬁ%ﬁ?&%&%@%@éﬁgﬁa%mkéﬁigisﬁﬁb} WeLYHay ca] ca
U ool e o) Sehexd] CREFRL SR ARl Car et SRLAR, . mormni s 2ocom

0JKKG gdllde Yy oMLYV hyfddcsa deaade adripabkes] wridic #bea W Ot or residues

aJca] ca] calcal cal]ca]ca]lc"a]ca]ca

U] ¢ aldicderapdablcalcip céodiviajataldhc stk bathe coxddrilc@BILRGR’ fosiBs @ L0%R ()
-. ,S@10% | & ()-.!, S@10%& ()-. ,S@10%& ()-.0&10%& () -

8b@ ! @ Pgores(st$yF The organic materials and/or SWP can be removed

from conventional substrates known to those skilled in the artk,
such as silicen, silicon dioxide, boron phosphorous silicon glass
(BPSG) , aluminum, aluminum alloys, copper, copper alloys,

titanium, tungsten, metal nitrides, etc.
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10% & () - ! % /& ()-$} <~ =I1Fl o0& ()-:y-109& ()-!f&@10%& ()-f&

@10% & () Tye# 1ebfeqOivenses1 ARd (Ynexpegked : n.ﬂFyge{G’;’a&' f‘(gi}é) §6ripping 0

10L<t 109&' (),-S2109&. () ! f!&P10%&R (),-: L {1l &B10UR ()-; a erl<g\:L!S,10%8& ()-!f
&#10%“‘(%"%2?66}@' of -%’93 ARGRE IR !1;?3466}@’5(79?/%' ﬁ%f{# ?r‘&%‘é??‘l’aﬁowg ()-
10 10 ; O ().- 0% (h-o S 1QY ' () S 1OYNNE ) 2 ;
wog) TR passeil b (s \BatiiRe loxangt 10 VP a8, osharates | oy
0% ()gpecificd! diuVahy$d 0URBE d)ceRUBEs( ke ESLPURK dnic YV10%BE! () - 10 10
10! 1 <f109& ()-d"F# _#x$9%884\:uv4allyY ) I0YBB& ()-y
V, S $10%PP& ()-y!, S $10%BB& () - y'Expubley®B& ()-y, S $10%& ()-y, S $109B& () -y
%888808808846 PB4 10BB
In order to demonstrate the efficacy of the different
concentrations of the stripping and cleaning compositions the

following tests were conducted.

7013-27 1l



10BB 10BB! @ z109BB& ()- 4t 109B& ()- 4109B& ()-L0S109B& ()-!'Y g JuL 2002

) 109B8& () - yWR&[ ' (&) }[ 9PB4

10! 9$10909& () - & ! 9$510909&' () - & 9#10% & () -! 9#10%(Y&' ()-! 9#10% - & () - $10% &
"()- &) * %r+++wX9PB4

10F2s10% &dppedV@¥a &cbn - | SRFRHOBE(Da 14 txil 0%bbEL{Ing OStOMMEECL3L & | 9$10%
[[& ()-& +++++++, ,rS4, 9109’ () -99%10%&' ()- 90%& ()- 10g-9- 10g-g-

10q- ophotidderipts& @nd! pBazdmssenerated RWP, residues labeled as "veils"

- M - dEr $4, 9103: $10%&' () - SMB10%& () - ss! 10%&' () -

| 10v@ege opaYyeoaked | aDoR8P5C.- far. 6y /mimytse.gg1BoR Fybptrates were

o s %uShee 1380 atdane MR Eibhing' 3 S0V Qs 1 3WRE0L 006} 744
+10% { & Qw4f ) 3GLAYE () - XS, SLOYE. () 20000 aini
Tor e geiaedal Q16 () SR O (0 20PE0Uas 5 vesael containing L )
10 105Rg}6 aSEfpds 40 o0 mbQ it 2 YAed 10¥& a( kekpe@dBute - o£ 0500C and
1098 ()-,,10%& ()- * 10%& ()- 666p8, 999dBSE7

another at 550C. The contact time with the compositions was 20 to

30 minutes. The substrates were washed with delonized water and

dried with nitrogen,

Example 1
¥ Wt

Sample No.
Ingredient |1 2 3 4 5 7
MEA 58.0
NMEB, 78.0 78.0 78.0 78.0 79.0
Benzotria- 1.0 1.0
zole
Water 20.0 20.0 22.0 20.0 20.0 18.0
Catechol 2.0 5.0
Gallic Acid 1.0 2.0
Hydroxyl - 18.0
amiqg‘
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h& () - "Hélﬂﬂ!ﬁ,() t"1096h&f() < =+4=, =-= ===1><>~\0 1 11109 () -
1"10%z& ()- ! $% 109 & -, 10 h 10 h 10 hs310% h&' ()-0L10% h&' () -
<>>>>>>>>A~ S sample B £ ngggﬁog@gfysiqguiqﬂ§LAs Samples 1 and 4

LT Godee B S i%ék.&c‘) et Epaontoner ()11 -10%) & ()- +A- Al ALA2AD
A A0~ 13 W) 324036 &aesygu: Tord Bl WU Lead O $3ac Ao

A<A=A>AFAGAX
Samples 2, 5 and 7 by measuring the metal content in solution is

shownn in Fig. 2.

A comparison of the sputtered copper etch rate at 75oC and
85¢C for Samples 2 and 5 by the direct electrical measurement of
film thickness is shown in Fig. 1.

The use of benzotria%ole alone as an inhibitor is effective
but the combination with gallic acid provided greater corrosion

protection for copper containing substrates.
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"10%& ()-"109%& ()-" 10%& () "109%& ()-"109%&' ()-5W

*T" AAAAAAATUB0=£abbawins " EOEPPLng\ and cleanlng compositions were
TTUM109& () - "10%&' "1 %

T 1" FRRREFRS ﬂ&é ﬁﬁﬁ.ﬁ“r(‘ﬁ“glﬁ%té‘? ‘ﬁ%‘é/«ﬁf( )Ex AP=5W

T 109 () - " 109 () - ! 10%&' ()-"109% ()-"10% ()-" 10 ;} O& () - AAAAAAAWX>
?:5W L1109 1 109&' ( %@é_l@y ok -0t 0% U” SW
“T" 10 " 10%&' 0 =) 1 2 BBI\/Bv

i H:5WMane¥hIn@Laé9r(@) g () - 1003¢10D&10D& £310%&& () 16 bO%& (-

T MBtye@EDSDXD| [ : H=53% 2409 & (o~ 2109 & §9- @ 10%@&0p) - @& 1086& () -
@& 10%2(::)!:11@0160/&' (3 -XD\ DbDcDdDeDr D| DDvU45 &#10%* & () -f &#109B8&' ()-f
810%*1(Dicl AE18* 10* U0V & ()- p0=10%& ()- DXEEEEF2F| [: vU45 109%8) & ()-°
109+ & () - 1090*& ()- " 10%&& ()-z &#10%& ()-f

q&#lO%BE&EﬁﬁﬂﬂSF—iBFJFRF]F~F| :vU4as OA G 10%*& ()-" | 10%*& ()-" 3l
0%* & 5 10%%*& ()zn )| 1(%5*&' ()- 29.00/@*&' ()- EEFFFFFF~f1¢P*
1 7 1 o
0%*% 0%*& ()29, 310%?*& 30 100 No
Benzotriazole
¥ Polymeric
Composition 3 Time (min) Temp.oC Removal Corresion
AEE 60 20 1) 100 Ne
Water 28.0 20 90 100 No
Gallic Acid 1.0
Benzotriazole 1.0
% Polymeric
Composit 4 Time (min) emp.°C Removal Corrosion
Morpholine €0 20 65 100 No
Water 28.0 20 90 10Q No
Gallic Acid 1.0
Benzotriazole 1.0
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1. A compesition for removing photoresist and residue free

of hydroxylamine consisting essentially of about 70 to
85% by weight of an organic¢ amine having 1 to 5 carbon
atoms, about 0.5 to 2.5% by weight benzotriazole, about
0.5 to 2.5% by weight of gallic acid and the remainder
being water.

4, The stripping and cleaning composition of claim 1 wherein
said organic amine is an alkanolamine.

5. The stripping and cleaning composition of claim 1
comprising about 70 to 85% by weight of N- — -
methylethanolamine, about 0.5 to 2.5 by weight of
benzotriazole, about 0.5 to 2.5% by weight of gallic acid
and the remainder being water.

7. The stripping and cleaning composition of claim 1 where

said organic amine is morpholine.
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S28109F&F& ()- 1109F&F& ()- 9V@ & 1098& ()- 4@ & 109%&& ()- CIKGLLLLMV [:) 10’
@10% & () - S210% & ()- 10% & ()- 10% & ()-g 9V3: | 1098&3& () -

*\S&' FBL " ra -4 33] "
"Fbadlng 4§| &Lcﬁeadln %gfgﬂg#ﬂg %éLEln% "Fbé%%%% 73F§QQ#Fbad|ng 83] c"
" Headi ng 93:pm‘pm.'sﬁbﬁaﬂpplmgagqmphiﬂoqpaeq -mubstrate a stripping

O%@%ﬁ ' EL%%\%&% %&Aﬁ&%ﬁ 9°T:;?ﬁeea%ﬂ§é&bﬁﬁeﬁf Jﬁ?ﬂﬂ\‘leQQSTUW\XY

Z[\]~_ adeQfgbrmttﬁﬁﬁgnnslékauﬂ%ypangrcemﬁbﬁiuinnIHathsﬁdeton

Ent r yWor dDo ntx " #$9R () *+, -./0123456,789:
<= >’>y@\BCDE ﬁemﬁqﬁs‘rwé%?z[ﬂ% “Rfier ﬁafr?ﬁ&r}**e period of

time and removing the coating from the substrate.

11. A process for removing a coating from a coated substrate
comprising applying to said coated substrate a stripping
and cleaning effective amount of the composition of claim
5, permitting said stripping composition to reside on __
said coated subgtrate for a stripping effective peried of

time and removing the coating from said substrate.
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