. e3eNK@T8B FO 8 sup Q002 | MPROVEMENT | N AQUEQUS STRI PPI NG AND cLERN nll 2002
COVPOSI TI ONS Fr eI d of the | nventi on Thr S i nventr on provr des an i nprovenent

- -this inventjon rel-ates to- an i rrpr “ovement in aqueous Stripping composi tions
par t i'c ield, ofc Shel Inyension ppi ng paints, varnishes, enanels, photoresists

d the like,.f Th d
Aaucous. st r g EBRBLEE TaHAE A B dPRACETORT Uk o ouppRiETEe)”
al kanol gmpnes, s eV !, ”Qf ﬁs‘ioﬁé’?' Oﬁo%@%géﬂu Wiy & 't%ihe%%ht%m e

al one or in conbination w I c acl a gal Ic“acid ester.
conposifdtfesdotBOtah nq.'rdﬁ_ﬂ'@vEMéh@XYiﬁm ecBackgepipphdd 'B&ﬁ\pb@\tembh@n

Duri ng manufacture of sem conductors and sem conductor mcrocircuits, it is
f r equentdyt inedesdgr yudefudoatot hestxulpplingt gsa frrtam wha il ¢ s ,sennema&lact ors
and mcrocircuits are manufactured with a polyneric organic film generally
ref er r @hatwresistshandridyi dikee. fromavardmisasubstihpees f orThe dAVenBhoresi st
upon exposure to light. These photoresists are used to, protect selected

areas ofekahess uF‘Pac{é‘P&P"Fﬁe AHFASat BFTHPRARS t RETBPR NGNS e COBRIFYEF )Y

at t acks Junprot.ect ed are sub rat su tr pically a

silicon }cﬁa&( “de FvArEY s?FFgmu}/\%{‘% mggggong %est'zsi?#% 4

m Cr VCi gcttdddon &Hﬁhbﬁ@o@'dﬂl‘cﬂuﬂboﬁeﬁié@ﬁ’ﬁz&@ bhens W ai(i?coE@ihQ%Bﬁ

conpl etion of the etching operation and washi ng away of the residual

et chantwiti galliecaasidryrtaadalilie: medksesber! entiveddnpanitiensr dbenbtve

surface to permt 7013-27 1 0 8 JUL 202 essential finishing

oper at i lude hydrawyilambie. t o devel op an i nproved stripping conposition to

r ve the organi c pol yneric substrate froma coated inorganic substrate
hout® dulling the nmetal circuitry or chemcally

aI tering th er Sy ctu:?c"ér'c? lng%r&bé?!?d}{ Qs usad Ty 1c%§¥ﬁiﬂ:@8

coati ngs frg)r% gtoresrs and &S Thavé Tor “the chos part been

hi ghly i sl cgeneal by ehagad oty o LothvhipReaanénthgueByiraeagent,
and reactive solvenf m xtures éxhibiting an undesirable degree of toxicity,

Mor eov effxonl RERRELS ttjhep Ret@ cenlinesots OfMsd antodudireliy st axec madhufathered
di sposal is costly since they nust be di sposed of as a hazardous waste. In

addi t i orith heseppiywerid r iopgengccofipbri t igarergply prefawyred | vcha®é sverely
limted bath life and, for the nost part, are not recyclable or reusable.

Gener algRPt %ﬁ%&&rt i€0fs - c@nt%}brﬁtﬁ&céhl‘ﬂ’rﬁcrli’atfé’&'%cﬁ’bc T HonEeaHEY oFPPRenol i ¢
conpounds 0x, ot th austi.c . and _corrosiyv teri %
enpl oyed T5e €t r :r%}gc sr? oS (')arsj‘gg:r i D1 ﬁ‘gsg%a?%tpall&v%%mgse?gge“

| acquerssye £hang Stheh%@f@ééét%f peyder s6Bat+49s, ardhilike lkbke, ebEnaht
substrates such as wood, netal _ or silicon wafers . Hot caustic

corrpos|de:!ms:iazre&ygemeraaklsytaaphnpedtéotedarrw& cofit thgssthotrate al sThad
met hyl ene chl ori de conpositions to renove coatings fromwood. In rran%
Xic

eases, Iuhstmafsodentypatalie sadilisongdionpdsi ceaied |Srlélrcé’F1at"P¢§FyaP

r a tive solyent m xtures and %hus nmust .be s @J(eCt to stri nﬂg‘“éﬂ]

condr t i BhTPr EGRFRINhASEPUOHS CHEMPEAFHAR i n§UBP olSd? 1H“V\E’arr ng

(z)f saf eat1¥|. ar‘rzrgcgrtés £20d apRare! bngifoaiﬁg %Emb?e@ygﬁd SEONE LT eWkhPngol ~- 2~
operation and washing away of the residual etchant, it is necessary |

that the resist be removed from the protective surface to permit
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thé strippi.r~g conpoe~.tions. Additionally, because many of the tofifc JUL 2002
conponents of such stripping conpositions are highly volatile and subject
t o undutssenginleBisviedtingn apexasionsie stlti piy ndedriivks t tonsevedarr an
‘epeCial hurman and envi fonnent ai” saf et y~precauti ons to be-taken dur~.ng
st or agelBERPRSE SFTRRINT FARRASLTIRE, 't FHIRY ethe sPFIAPLFp R} YREEACE he
use of hydroxyl angtne and an 1 ol vent the i bl i t he
subst r PBEAT aFT ah e SBREr APt NP BF EhF B L FBRE RaeSeiihe’
desira Vi 082Nk @y b} 0+ Helt it cari
be usegth %ﬁ\é%ﬁéﬁ/ cﬁ}g %ll?fg'?&o? h%hrg%g@és{:is’?éslfl U. S@Pat ent Ccﬁg_rmggzlt%gg?gg to
9akos ethelwakec|ssEaca.cl eani ng Conposition which includes
N- net hyl - 2- pyrrol i done and an al kanol am ne. However, in a Cvnparat.ive
study, appl isantpging f conposhiadorishe uged ofokl Nttt iy pyaoedilingmne fdoas not
provi de a broad spectrum of cleaning as ~.s capable with the conposition of
t he i nvetrtaresiisksS arpht ekteMosullsteaatexs 1haye Sprefdiey WS | Bass keen
stripping .conpasition which is eps{raed with a select anmine a.nd, an

S [

or gani , B uar ELaroehte.  gRBet 7BRIPYS f PPt i BYRRS - 33OntEBout Z

to aboui . 98's by . wei of l..~e C d and 9 2% of an
or gani cérb\%[rso.%rmésﬁotl’ven ,d U Esg%;a:tveent Tﬁ\)%nf‘?,_?( 0,9%%@% V\agﬁﬁgFgg%éeséqé
stri ppi EEIRASd | QRgERADI 681 @R iKY | anhLesRek AN BHdRNO0IAHIRBingJ. S.
Patsnt No_ 5,419,779 ?v Ward discl oseS a process fox renoving an organic
coat i Ngeduipwr it ivmesaratmthyndpptokitg dutOiRey dispoBap is Eds3PBince
cortpasition consisting of about 6z~ by wei ght of nobnoeCha, nol am ne, " ~
ahout Ithepynuss~bghdispysrdofl a2 dazardors veeba- i nFi idditign,.cihegel udes
L lic acid and gallic acid esters, and_water.” U S. Patent No. 5 49k 491
t0 Var BT SHHLPPIREoFPBPAE HE MG GeRBPLL%: Brth REVaniadyl JdodtedhBFBr esi st
Srripp~ ol L C i.si.ng asi ] I t and an
hhi bt CHr S i%lgtrt hHe BOB: i‘é?r%llﬁr 258 pof 1oy %?bglneggazﬁirﬁzgg\r%%é bi cyclic
conpound. HER\R!E1192] Eolpbs 861 shanebaad 1d iAWl B3 hekedaydielcadbesk 0sed
as inhibitors. U S "Patent NQS. 5,334,3Z and 5, 275,77l to Lee disclose a
conposidndyforc @herialiing dymgbeansib avirneshan alighbhpl aauatiandnd cherativg
agent. However, the Chelating agent is not gallic acid or its esters. U S
Pat ent ®akersadsy haget obger d sMPloyeH | 8SheperiPRiNr FompOsd thpnsef EPENce
di sc~, oses, a stripping conpositjon free of hydroxyl am ne conpounds which
cori s~.%°c‘§'9é’s’§’§ntP§H‘€50f RERGERRENOILERTETENd o ﬁ'og@g’l‘?éf’r\ﬁﬁ"ﬁtﬁ'
corrosion Jdnhibitor. The.inhihitor i u ' hd .and, i tss S.
0s. s Sar thys, 960 T iy O RS R4 A ool RELELD
ref er enge o184 8650586 JaLE AMsRes thidoLAN NG HSELdrk Ad1a £ eapOsyELONS Of
the invention. Recently, O5HA, EPA and other simlar federal, state and ‘
| ocal gnoveenpeatebatiagd fronymagdiscaad sty lateochl @dide sunfgosticiang use of
nmore human and environnental |y conpatible stripping conpositions and
str.i ppitiey FREPNEISOR hkRIfaoRoroadih) &8t MRy (GRE S OF BREFRIRARRALR AkBERs and

ptabIEHg%riég %é27c§héositions are relatively toxic reactive eolvent

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 to avoid contact with

7013-27 2
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0 8 JUL 20Q2 Moreover, heretofore avail abl e photoresist ~trippiad § JUL 2002
conpositions have required unduly I ong residence tinmes or repeated

appl i cathenstxippimge cotmpositibems cert ai n coatings. I n additioa~ various
~-eoat-ings have-resi sted-renoval” fromcertain sitbstrates with these

her et'of 0z~e RARHiYigmad Lyt r bsprrgecBAPYsPEi She. tPRAE ceTPeREsEspt: FUShs| y

emoval “OF R [SPMRART LB P oABS P LIRHY YRl F oL | DAY oo ALY { i s,
t her ef hi.ahl ' t ' i ppi Lil t hat. .exhi bi t
Subst antrah RS ERETRR 8Pt ey, B REREp S04 R L SIPRE PR G

are bi oggegd@dallie enhli rbfmah691 d@&}seep' @ reR@alEQ¥hEe el hOPikAkeROMANIHg ONS

that are substantially non-Iammuabl e, " non-corrosive, evidence relatively

littl e, stér&dy adEEdeNeY E8i&Vedadidiadnsd are general ly unreactive and
also of little toxicity to humans and are environnmental |y conpati bl e.

Mor eover, itInvpiotoresdeti stbirping priohi thee pise ofebydrosylappnagnd an
conposi tions that have a high degree of stripping efficacy and particularly
such hi gl gdeest sherppidhe Prohéem ehpetdeufrbstrake gehdridianivyTequi r ed
Wi th prior_strippi onposi tions. Zt s .al so highl esj rabl e that,.

phot oreg?%?e’gtarr{)dgﬁ'?ﬂﬁiﬁgﬁp%%‘i}f’i%s b Jp?&%?f@fcfgaﬁxﬁgﬁféi? S SR

N0 COZ~Z 08, A& &l 4615488, U6 SHOS! EALE  oSRRAHIAlRE RS HL AU WG

copper, trtanium and/or alumnumor siTicon. I's al so des~. z~abl e that

ef f ect i yeridud NRIAEE ¢ENpRSLELONSsthe. provi ded that are devoid of undesirable
chl orinated or phenolic ?013-27 5 0 S ~u~ zo0o0z , conponents and which

__do not _ r@-fi matenheNoset HK76hAB6- focBaleds @t al discloses a cleaning

) _conponents. Highly desirab~, e are $txipping evnmpQSiti ons and use
t%greofc?mP%ﬂl%ﬁQ? np¥hiehsi dacdddgsnde N reghihyloy -PYEEPALEPRCage?RY es an

over seei t hei r, production and arse. It i s also, nost idvan%g&go%% t hat
St T ot PRERARIR- 0 R T od R AR AT dERVIL | GBRLLFABE HE8 oo
charact gl st &%T- Y&%@r@ff‘-z”‘- AR 3BHe 28bE 0N nhEeS Bhhei ARl s2lHR%S
obtaipag$e mk%% the §%dﬁVI ue coﬁ%%%gﬁgggggr the rennéal 0 sf.ééwall _
orgari ogpé it SNdeI@drnPXdsle; Xxeshgdiebe Wi FIRUERENKORPESE 806 @ &GS OSi ON
of a copper or t~.tanium substrate. ~u~~arv of the Invention

invention.

U.S. Patent No. 4,617,251 to Sizensky discloses a stripping
composition which is prepared with a select amine and an organic
polar solvent. The composition is formed utilizing from about 2 to
about 98% by weight of amine compound and about 98 to about 2% of

_ an organic polar salvent,
<—) U.S. Patent No. 4,770,713 to Ward discloses a stripping
composition comprising an alkylamine and an alkanclamine.

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



It has now been found that a suitable stri,pp.ing and cleaning . 08 JUL 2002
it i h,i the .h i.nbef ti d di sad t wback

of "bor 1 GERBRSEF 08 FHRILREAIE, PECRBRTE A1 BPY wF LabE SoF BT NATF e opper

Tt AGRRELS st Al e5e Vet | Fubhe TRACN Ngs. of the present i.oyent an. .|

ot i pp RECSE Y (A Paetine | Byd bt e reo o, phbBERR) L8Ten,

ani ne. - 4Re1LEBEOYEIRIE AP hrfOBAINSES kg AN Sl GGl D an ef fective

anount of corrosion i,rrhibi.tor IcY- 1S nzotri azo~,e alone or in

conbi nation ULsh Patempownsl of, ide, OBf ~€5- Waxd, . which -is .incd2pdRatén HO
OBl OH wherein Ris hydrogen or |ower alkyl. 7al1-2? 6 '~:. ': ' p g JuL
2002 A perreinrkey mfmpencef dhbchosas alphneopesist contipraitriowangposhatibno. S
to | 0% by meight. ~.dvant ageous7,y, the amount of inhibitor is about 1. to
5% by WEPHREIE¥RE HP2FAfR aniRend Polaresekitent aad anvimeibitamaticbdiiso 90%
by weig referabl bout 70 to 85 i by weight. The preferred organic

o mos Sk %ngﬁb?anfgﬁ%&%o"ﬁo@} apﬁa%m & 08 arrgt’-ﬁS’F RafGFRRFAE: The
novel sk N, 0SLi} O of . tshe, invention_exh~ _bit synerga.stically
ehanceliPuePRED: §afPIEDRLe iRy Harate, M EelRe R s nbe o lERER: 5 £,

t enper afHr €51 AQEs Possi bl e from the use of the individual conponents or in
conbi nation with other stripping conponents when the inhibitors are not

present. The.StrPppeny HeEPOSi tBans2obnkhe, bngenyiotcprmwe deissi&éd estive
stripping action as well as enhanced copper, alum numand titanium
corrosi 6AMpPdLetel orrontdiming ahydrnexplaninect aof tikanelamineonahd paovi de

a noncorgggin stripping _conposition which is effective at residue, polyner
and conPaRTARtRD P -rg?wvé1°w§t"elrowtf*énﬁ’é?%ﬁ"r}rf&.&Slet“ti $EafetherldBreeidf t he

i ntigg 195pégyég§ a photoresist sfiripping conposition which is
non-corrosive especially of copper, copper alloys, alumnum alum num

al 1 oys and tylanigdhent nbS & dd¥ LR r QUK wﬂgchhfs PR QHcFQ B{Sgﬂa@e a

phot oresi sG stri ppi ng conposition which provides a | ow or neg |6| e

siliconbgt clrdfetrence 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 is 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
q—) 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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~t ~.s still another object of the invention to provide an |nhlﬂlﬁodukh20@%

S Ieas expens~,ve and is nore effective as a 70. 3-a~ . ~,

, ..  OMBraotek, 20(Ramarafesieon anli DakbIé trlmceafemlml oistrmpblng
“aCId“UT“TTS “estez~s alorie "ITis yet another Objéct of the invention to
provi de Fompesd8irofF Bave Feandred cerdwly swogt residemrde times oo zopeapedshed
at Iom/tgggﬁratures whi ch goes not cause redeposition of netal ions, other
obj ect s &&@&ﬁ?&@e%noPr RE PP e¥ERPVEnTRFER GP34 L1088 npr £t apAytion,

ot orr oqiniBull & findd fiaé TUTIARL ”%ﬁr%’%w?“i Ao P Sulbrated ik .
SEM COW%He%Q”hQ?EE‘@?&@ aqurlmfé' t .tchmgwit%hw t *%h%' bgl Ce lﬁ_&ég and

henzotri.azvle and a simlar formu enzotriazol'e al oné. Figure 2

shows a eeepdsuedy (ﬁvatﬂ%baautétﬁ&%l&gpp@émfdﬂft1roaltseSh£Gé G Op LIPS Of
the invention and a conposition containing hydrvxyla. mne and an i nhibitor

at 750C. agetrmnked oPeswmipletenrehotak Pfekertefn Enbpditentemdve equeings
strippin% conpositions of the i.nvent~. or~ preferably conprise an adm xture
of wat er 1aR& HﬁréPgﬁnﬁ%b%ﬁﬁ%ﬂ§sln conbi nation with about 0.5 to l1o0"c by

Whi h i 5 benzBFr i tiol S"AFSREGr. PAOEOHDI SRR e S Eh FIESISAInCBiRR RS
general {QpEHLALibhs that exhibit substantially ne human or environmental
toxicity, are water miscible and are biodegradable. It is also
desirable to provide stripping compositions that are substantially
(:) non-flammable, non-corrosive, evidence relatively little, if any,
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 is also highly desirable that photoresist stripping

compositions be proviéed that exhibit substantially no corrosive

a2,

) 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 chlerinated or phenolic

7013-27 5



COOR ~J | mHO OH OH wherein R is hydrogen or .lower alkyl. ~013c£a' puﬁ 2002
a ~u~ zoaz A preferred photoresist stripping conposition consists of _

about ~BohBoASHEsbaritPl whicho!do Ahotal Kalal i e UBE! ofr Ay abhVsthhe _

_ met hyl et hanol am ne, about 1 to ~. 5~ by wei ght of benzofriazol €, “about 1
to 2. 5~cbypunenbs. of Hyghlcdasitabhd wpbekrrippingkeoopasivionshand ase
useful, in the invention are the | ower al kari ol am nes which are prinmary,
secondathenadft that &me ndki egnEdideredt undeshrdinie dyoreguliasoxiyk agenaheses
i ncl ude Nnet hyl et hanol am ne_ (NM~), nonoet hanol am ne (MEA), diethanol am ne,
mono , @verspaing thely predieiddr amd (uBeni noet hyl ami no) et hanol ,
2-(Z,aninoet?ox¥g e&hanol, triethanolam ne, and the like. ether organLc
am nes whi chtahShBLlECeloRhcPAYBREFIRPUS nEhakh BRELPRLLS FREPQELRIgEs be

mor phol j I xyham ag Lperidine Jower alkylam nes _such as

bt o1 anP RSt 4SSN BB SRACRLRE ol 86 1Rk, BN eRE B el iR em
i ke. The; LDpi j L 0 b S [ ival s I
1. 180 SLALBPA TELOIGR) LETS:OLelll ool AMEAY AEELRTASEND! LYLHSER
fol | owi nedivieusl I éORbOGe KNPESE LRESLELEVIRISF SOELPAE] HPREABRELSLY Ec

| non-fl ammabl e and of low to~cicity to the environment. The™stri pping
conposi andneetsl derddehirgbtduetr iWithotg ey Guditwnatalowdergeial Wesaf or
a wide variety of coatings and substrates. They are particularly suitable
for renewpPenfophittanslin tsbmttratesi dues from pl asma processing used in
integrated circuit fabricatioon. The stripping conpositions are easily

pr epar cSMBIAEY 2F Ehe JInvenbion-onponents at roomtenperature. . 7013-27 9
") o.. ..L . 0 ~m 2aa2 The neth of the, invention .is
i) i ed - ourth e i R FPUR Chms, 4o ALeEgP LAy SF O R o SRS

i nor gany ide, oy, de j At

11 o L O HF R O £ e EOPRE B e NI b e o7

SUrippi dyehwiBIs ~of | @BrrbitoaCididl E0DHIMit&0Sorl sRbsthARBANALI fedlddER,
etc. depend on the nature arid thickness of the conplex |photoresist and/or

si dewalgaylauieipl yefeedphet @b e itamiuedsubst #etds ad tht bRe teathingséantd | iar
to those skilled in the art. In genezal, for photoresist stripping, the

phot ar ddies firesentc amvasttdeénor di pped into a vessel. containing the
stripping conpositi-on at a tenperature between 2585~C typically fox a
period of afduf SEBSPRiRGt ERMRYHLeien confadmdacntbn %\ﬂ?zﬁt‘ﬁ?ﬂ ¢herrths ed
with an ine&t as or "spin dried", . , \ .

a soluble organic amine, 'the improvement which comprises 1in

admixture therewith an effective amount of corrosion inhibitor
which is benzotriazole alone or in combination with a compound of

B .
b

the general

O CooR

(I)
HO OH
OH

wherein R is hydrogen or lower alkyl.

7013-27 6



: 02
Examles of or anic of p g p yneric materials include photoresi@tas,JUL 2
el ectron beamresists, X-ra rggists I on beamresists, and the |ike.

SQeci fic exAmprefesred: gRAnat p8f yhahiki ey erlens 9% BRTBIRRE iR fRsi st s
t arni h | forpaldehyde fwpe resjns gx pol -vi,ayl ph =),
pol yime R tet fakr ot Bk odia T H T or cheverbagepEnT il RRGIBEL of
plasnaiam3%§§g'ngsr§§5QQQ§J#§EQgggILeP yner) include anong ot hers;
or in

met al - organi c npl exes an rgantc salts, oxides, hydroxides or

conpl exes wWihehot@aRiéidnEneliel @SedEURE £ LA amudiRe ofl abButOsB-tHagdPn W th
t he organi c polynmer zesins of a photoresi.st . The organic material s and/or
SWP cabybereighmty egréfermibbyny ealiduinalo subsiskabgs wkhght. t oThéeseefdatddd in
the art, such as silicon, silicon dioxide, boron phosphorous silicon glass
(ePSQ-~organdgi natines ufneunrikieykanigeppeapdcoppely  sidedperabilit ahé urli-

tungst en, tal nitfr~,des, etc. 7013-27 10 “If _," The effectiveness and
une~peletbylefhagolamines’ (ot ip~irig__ _ _ conpositions of the

i tion iguill ted.. t limted by, .the dat ted iqdh
ol towt ng exBapiayeltyfikirbihed RanreBikiens? or' el L ERT SRR ages
are by J0eegll st TeXBIY drihahckl O6HRS=1dh dSRRRSE AL leaétfi%neaha(:éeyi;sgir@e

di . ffexent concentz~ations of the stripping and Tl eaning conpositions the

f ol | owicagab@3tigiuezet coswlurimpara?Qids 2iotnpodsible~frol CRO2usgpPEtitd | i con
wader substrates containing conmerci al photox~esists and pl asna generat ed
SWP r edinddwddbabel cainpeneniei | &' wer ecpasindtdlond with 8oaBekorsGoipping es.
The substrates were cool ed and di pped into vessels containing a stripping
conpos CCPBRNGRES YRR deh&yi ik ikagRetTe RA% ME&Sei¥here was a vessel ,

(O 2071 19 B3 LEPLOR,COTRSRLAL O I ML TEH, 2 STBRE gt g300C ond
M nut g ZBe1 SUDM SN BES: YATICHe VA ) dRhARLEE LS, 2D ThbALAY 1
nitrogen. . Exanple ,S W Sanpl e No.

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 compogition which is non-corrosive especially of copper,
copper alloys, aluminum, aluminum alloys and titanium.

It 1s a further object of the invention to provide a

() photoresist stripping composition which provides a 1low or
negligible silicon etch rate.

It is still another object of the invention to provide an

inhibitor which 1s less expensive and is more effective as a

7013-27 7




| ngr edi ent 123457h1 EAS B .

conpard

conpari1 son

and 5
Fig_
t he c

copper

O

Pgrl’ u’gﬁeﬁﬁé bencgcgtgrl S. Zu&rm&% Shé’ d‘s arf arnlnée Fﬁbﬁé'iﬁ Ehgéﬂbhtn
| d f
Opgﬁl ni ng s ig“?l~rd$£%°§éq%'§%‘§; %%% %%E%EcﬁOBEOﬁbEQJ_DB_QEECt i on for

Other objects and advantages of the present invention will be
more f£ully understood in view of the accompanying drawing and a

description of the preferred embodiments.

grigg‘Degcribtion of the Drawing

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

Figure 2 shows a comparison of the gputtered copper etch rates
for compositions of the invention and a composition containing

hydroxylamine and an inhibitor at 75eC.

etailed Description of e Preferred Embodiments

. The aqueoﬁs 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 c¢ompound of the general fermula:
COOR

(1
HO OH
CH
wherein R is hydrogen or lower alkyl.
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cl eani ngconposi ti onswer epr epared andtes accordi hg tothe test of Exanple
1. % Polabwrry cxGo o85St hgnuairgme dfMidh) BlRanodeheey ahostOgreferably, N-

si onMonoet hanol ami ne 70206Si . 00Q10wat er 28. 02090100Noeenzot ri azol e~, . 0Gal lic

Aci d1. (Eshydsithiamel2piBE-02bo6t 00 t@\E.&%2 hy) +2OYME0 o Sesmasttix liazpd ke 7%
Pol ynmeri cConposi tion 3Tine (m ntTenp. nCRenpval Cor~oston, AEE Wt er 60
78. 020 TS JDFO0 21 SENBY NSeRg Ry of adiligpasidt AREZGRERE Do

Pol yner i cConpasi t,i.on ~Ti m n) Tenp. oCRenoyal ., , ,

Cor r osi onNbr oI%W@%@@gﬁgﬁoﬂégﬁ?e?%.‘éﬁ?%&lm |jRyention are the

Aci d~. .\QfJel}zOL{ | Iy s Ly 2 -2 s g . ~
J UL 202 V%a%iﬁ%cf %rlﬁ:grne% F‘é’hi&l 2K _f%%a%ﬁong?%?édr%%v%‘ﬁ% 5??(% (J)'r%ggi st
and resiglimd reeomf1 hydr exykabhe agenal et ifhg e33@Rbilahiyesf 1aPoULe 7TR-t0 85%

by wei ght of an organic am ne having 1 to 5 carbon . atons, about 0.5 to
2. 5% bymetdiyjlett Hazlwlatni haz (NMEA Jgbashoat Bahel Znidé hyEne| ghtettfangdlamigeaci d
and the renai nder being water. _
mono-~, di-~ and triisopropanolamine, 2-(2-aminoethylaminoc) ethanol,
2-(2-amincethoxy) ethanol, triethanolamine, and the like.

Other organic amines which can be used include cyclic non-
aromatic amines such as morpholine, cyclohexylamine, and piperidine
lower alkylamines such as butylamine, lower alkylene diamines such

(j) as ethylene diamine, and the like.

The stripping compositions of this invention are especially
useful and advantageous for numerous reasons 'aribng which may be
mentioned the following. The stripping compositions are wéter
soluble, nonicorrosive,.ncn—flammable and of low toxicity to the
environment. The stripping compositions evidence higher stripping
efficlency 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
- clrcuit fabrication.

{) The stripping compositions are easily prepared by simply

mixing the components at rocom temperature.
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2. The stripping and cl eaning conposition of claim1l wherein saﬁHBOJ%EnZ
am ne is an al kanolam ne. 3. The stripping and cl eani ng conposition of
claiml conphesmaghabon cHe timvéniiby Wwei ghtridd Nnes fbyt etdmack ing nes about
0.5 to 2.5 by weight of benzotriazole) about 0.5 to 2.5% by wei ght of

gal | i c oxgRaignar tnet alepryanée iymerwalporgatie sadtppPrifandydreskiag
conposition of claim1 where said _oxganic am ne_ is norpholine. 15~

(zepl aENERMRISFe)Cr comPipgt isppiharesio@ss 2 f 5 LM eRByFR§IF R 0aff ng f xom a
t ed bst r at I,Si J Vi t [ bstrat tri [ '

cna o) SIARRELErRRR A GHBOHC BoR RecSerdtihat BhELPELRS A PosSEERR [ g
id WeJo) It t [ id d b te f

stripprhs’ Bebdaf NHMCoRR . of- 4 P 8 eRAES s e sE8ar sl ofh £

subst Xgh@urf, and PhOERSS=d Ut r@f@‘&dﬁ%l@xcg?kbggrééﬁg arfpbedigueiyate

conprising applying to said coated substrate a stx~, pptng and cl eani ng

ef f ect pedyasplintadr idle teop®otdiov@d, 0hsChal INds opBEeR fddite S FafliBsi&d PPi Ng
conposition to ressde on ~ ~" said coated substrate fox a stripping

ef f ect itee persod sifiliede &nd thenoaitng t h&ncognerglf r ofesaiphogubstiat e. 16
(repl acenent ,gage% .An. A AYhy. A@QA R A@I . Al .A_. A A .A.A .A9. AL AYy. AU
G _zab=SERPPERT Dot RPN S a) '] RAtEAFE S c SRPRPRaJ BRP cB] ¥aFeet ca] ca] c

vl bE R RaTaS (N e Ry EO SR AR ey B Rl BRsaPeR) 25 ca cal o
a] ca] cakeal ) £21103] ¢alcalkakiedl SalahGat a0 imijnugls%ically, washed
with water and then dried with an inert gas or "spin dried",
(:) Examples of organic pelymeric materials include photoresists,
electron beam resists, X-ray resists, ion beam resists, and the
like. Specific examples of organic polymeric materials include
positive resists containing phenol formaldehyde type resins or poly
(p-vinylphenol), polymethylmethacrylate-containing resists, and the
like. Examples of plasma processing residues (sidewall polymer)
include among others; metal-organic complexes and/or inorganic
salts, oxides, hydroxides or complexes which form films or residues
either alone or in combination with the organic polywer resins of
(;) a photoresist. The organic materials and/or SWP can be removed
) from conventional substrates known to those skilled in the art,
such as silicen, silicon dioxide, boron phosphorous silicon glass

(BPS@G) , aluminum, aluminum alleys, copper, copper alloys,

titanium, tungsten, metal nitrides, etc.
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a] ca] ca] ca] C ] c 13 :

) A$~ysni d_Z%?%i_%}F]g]é]égﬁgﬁ%]acg]ﬁléaanggﬁca gal c re_of the . dtripping. ... .
a] cal] eempos] cidma]crakhal dalknnl 6n] L8] £ Aistilatalicabae] sed Clipdicalicajcal cal ca
1 1#1&37TU WOl r!zH T TETAG " " Mi###3S] $$$° %yr | ga[ UPn] caU] cal] caU] ca] cal] ca
Ul craUrbalizbe)] pathentfd aimathe afhthbytrad cekfmplemal] diilomld cxtfheajvdse] cal] ca
] ca] caU] ca] cal] ca  Y90REE&E@ECEI &VE&C &, | ;

JJ, - ée—c;ﬁp_ L 13l PEGESpRRAZREEGERAASY AreUbYaredglb] ca] cha] ca] cal calcalc
aljcaUjca]c alJcalcalcalcal]c

a] ca] cal] ca] ca] ca] ca] c( a] ca] ca] c FXMREBI0194 ( 15101q1t 111193; 377. 7: 7>7277
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cal] c N a a | o C s
% :kiziﬁ%ﬁ?@?@m&&%ﬁs@%}é: Elf%z]E vq|°3]€§6\,1/f§§zfu°f“€§fé*é?%ﬁ a]tgg] ca] ca]
cMa] c 8$rpddied cnddealeat] eaheasd&d] cal cal cal chajcalc
a]J ca] ca] ca] c”a] ca] ca] ca]ca]ca] ca
EEEF' F+FgFt FFFFFGGE GvGGHHHH! H) H: HEHBHNHbHHHI 5K} xr mgb] XSj d] ca] ca] ca] ca] c"a]
c alc
a] C(L:IJ% cal] ca] ca] ca] ca] ca] ca] c*a] cal] ca] cal] ca] ca] c*a] cal] ca] ca] c*a] cal] ca] ca

ca) cal cMa

L5J]K9K]CJ<Q]<\ KLLNNNGGE GMEGHHHH! H) H: HGHBHNHbHHHI 5K} xr ngb] XSj d] ca] ca] ca] ca] c™a] ¢
alU c
q{%]fa] cal] ca] ca] ca] ca] ca] ca] c”a] cal] ca] cal] ca] ca] c”a] caU] c] ca] ca]ca]ca] ca]c
aulc ajcaljca _}[<y2!'10% M&' ()-!(109& ()-- (109%&' ()--!(109%& ()--
(109%& ()--"10% u& ()- ' US4AF 10% & ()-!'&10%/r/ & ()-t '10% & () -
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10@6&f()-yy210@6&f() mV, Z(10%+=+& ()-$!V, Z(10%/ =/ & ()-$! sf, Z(10%ZZ& ()-$
i, Z(109%° P & () - $ef gt #eC4 10/|cY' 10% & ()-fITY 109%& ()-f!2AY 109%& ()-f-

LY 109% ()~—f 0&109& ()~ 10/ “10/#l 1; <=>MsodY: 10 & 10 10
10210%: 8“69%* ’1’0%“() Y 'MSEB;&"%‘QM +f9ﬁ]§rﬁfﬁ%§}(( BEES VALY

A SR A A AR oo
were post-baked at 180¢C for 60 minutes. The substrates were
cocled and dipped into vessels containing a stripping composition
and stirred with a magnetic stirrer. There was a vessel containing

a s;ripping composition maintained at a temperature of 60eC and

another at $50C. The contact time with the compositions was 20 to

30 minutes. The substrates were washed with deionized water and

dried with nitrogen,

O
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Example 1
$ Wt

(:) Sample No.
Ingredient 1 2 3 4 5 7
MEA £8.0
NMER 78.0 78.0 78 78.0 79.0
Benzotria- 1.0 1.0
zole
Water 20.0 20.0 22, 20.0 20.0 18.0
Catechol 2.0 5.0
Gallic Acid 1.0 2.0
Hydroxyl- 18.0
amine _
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100! @ 10% (&.()-! $@ 10% (& ()-10% & ()- -#10% & ()- SY SH10% & ()-!f

&S) 10#@@7&% L#1$198 & 311 {\: 10! 5LL&I0%& ()-9%810%& ()- 10( 10(

10(210% & (kamp¥e O3 bRobed ' BI04 (&okdodidn En VAR ‘samples 1 and 4

10! 5@109%&' () - 9%109%&' () -

9! 10%& slowaQY@ons - S %k s(idulel LRAOLGIBES § dorVH##H $$$~ @\ :

10! y$10%& ()- $109%& ()-!'i @10% )& ()- @ 10% & ()- 10%A & ()-$10%& () -

$ WOREE <{ B: ch@pamison of the sputtered copper etch rates at 750C for

@) &10% ! & () -1 0@B) &1Q9%& () -f' 109%&' ()-f% 1098& () - y&$$10%& ()-!y$109%& ()- &
&@B &SERFIBAVECAuj S @1 T 3oy OugRsYringl :heomeoxlaeontent in solution is

109&' () -, AMLQY& & 0S109%&' ()-!(@®) &10%& ()-c& ')) O +WiBj _@

10! >: * PHOEBSHR {39: 1% ' 1098] 3] & ()--!V:' 109°2P2& ()--1d:' 10% ("~ (& ()--'d:'1

OW@A&T()"!R:é%&%@?f@@%(éf'éﬂé’ébékéefedLéﬂﬁﬁg% etch rate at 75¢C 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 contalning substrates.

O

)
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"1$10% & () -! MB10% / & () - MB1OUKS&' () - 00194.&1" 1( 10458ciymeric

10!) 1Q%kpbit:49)1109BB3BE (Lime (AOAR) 10/Tek ¥&4s 10%@akidvalyY, oMok bh-
| F*10% / & () - S5234677+7wX6~\: 11"6

L0vBBHoppet batebaeis - 1T 10%<|<&0( )
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10BBFSYLLS; k| =yv7 L
Composgition 2
AEE 70 20 €5 100 No
Water 29.0 20 S0 100 No
Benzotriazole 2
¥ Polymeric
Composition 3 Time (min) Temp.oC Removal Corrosion
AEE 60 20 65 100 Ne
O Water 28.0 20 90 100 No
Gallic Acid 1.0
Benzotriazole 1.0
% Polymeric
Composition 4 Time (min) Temp.oC Removal Corrosion
Morpholine 60 20 65 100 No
Water 28.0 20 80 100 No
Gallic Acid 1.0
Benzotriazole 1.0
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0.5 to 2.5% by weight of gallic acid and the remainder

w

being water.

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

3. 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.

4, The stripping and cleaning composition of claim 1 where

said oxganic amine is morpholine.

O
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