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strippi ﬁ@%wﬂ##n arly useful for stripping paints, varnishes,
enanel s, photoresrsts an e like, fromvarious substrates. The invention
rel ates to i mideednegHedns prioviidRisNenC ORPASTdrets ovetPeRk! t6mp®s DET i
am nes, particularly, alkanolam nes by providing a corrosion inhibitor
whi ch i s dfedbdtr iBeteinge ¥bong, 98742 ConiMowd ipartdicubaghy) i thiai tneentaiagal | i c
acid ester. The conpositions do not include hydroxylsmne. ac ground of
The | nve®&ldtFesur £Rg $ndmRseveReRt ofins e sueone c tsbrd pRADYS cadBRRRILIGI @NYE

to coat the substrates from which

mcrocircuits i iifre ently necessar
the seni @&?&3&“&% Ind* lisé‘ﬂoc ‘P’Euisf:é'iBPinﬁrarmﬁ-&&Fur SETRHUARCE / pOPRHRSE T
ic fj al | f dt hot ist, e.g. bat
ohieh oRcBo g aa (HORIRE, | S GE bt hRe e, bR TR,
dt f f t i h
used to RIAlRel SEL e%@go@é&a qgfeohge sel ;@gﬁ 0 cér{jlfos?}‘«]&*i%h%a ?cr)rré;‘f!%e‘i_és%#e €

etehant. selectively attacks t unpr ot ec rea e subs

substrat eriganiiypi @alinksa SphtitiaPivde caabgdl shidedn maf egrSadiiRy al so
contain netallic mcrocircuitry,-such as alumnumyr alloys, on the
sur f ace. RsiKogdionginshilplteid ehich iddetzxitinigzopersiidren oxndinwasit irgataiwmy of
the residyal,etchant, it is necessary that the resist be renoved fromthe
prot ect | Y&t &uBRALCt BpR (9K 2 B9tdigragid estqr.; The epmpoeikbarmidaunot
finishin rattons. 11 1S desirable to devel op an i nproved stri pping
COMROSI tiq'g(r%atgg%r gﬁ@ﬁ%@%ﬂmﬁﬁjani c, polymeric substrate froma coated

[ &ani ﬁa%gﬁibhﬁgeo# f@%‘,@gbrﬁ-g’gi ng, dissolving or dulling the netal
citcuitry or chemcalTy arterin he wader surface. Stripping conpositions
used fox renopup@ingoanbR@Badtud® PRE OrfsiTbiidabtord hedin® Ubsdr adstadrag for

t he nost part been highly flamuable, generally hazardous to both humans and

t he envi rédareaircunts s ebict iy ef rswiueartil ymineras esrextn biddmgelen aultkriataisl e
degree of toxicity. Mreover, these stripping conpositions are not only
toxic) b&roRh&PLcH §h8sEpnicorBiarssiande MEEgCHEGH it aFe Jrinufastureda

hazar dous; ste. i.tion,_ these prior strippi.ng conpositions generall
have sev-gg'e y %i r#{ie‘%‘%%&tch PF?%nﬁ%d, O A& . paft, ﬁFﬁénoﬁor%&cF‘abl-g
or r eusaﬁh@to_ﬁegféél | ¥ g??”&%h&b@&ﬁc&of}hi‘btﬁ" BOrkd)| Q81 BRALR zﬁ%‘i‘s%%?&ﬁ”s

and/ or phenolic conpounds ox other highly caustic and corrosive nmatérials

have beemxpuplioyetb ddightl i piede phoPOsedists bpe Wddd RPI PPoPéthiselected
varni shes, |acquers, enanels, photoresists, powder coatings and the |ike,
f rom sub3Fr&€escEucthars sngddceneetl . the orsulistiveba, wavletlbe . e chedeint -

corrpositiggs gie g}(;ne allg¥ enpl oyed to reré(tc)ve coatings fromnetal s apnd

met hyl en&€°¢hForYa 05{75‘?) fi PRk 8§fF_n§§ ErEmPRGSET2Ff - ma \?*e_

eases, ! bAnGOERODCNL Syl 19 ShT EPPLOG STRANE! LONSA" & T £l ilor L ©

reachi ve sol vent m xtures an t hus nust Be subj ect ?o st ringent USe _

cdni¥'t i omay anl oo Oub e 32 2Rk €IS < el £ 1 handb N0 shieqc adir gsuadguNeaki ng

of safety garnments and apparel by users so as to,avoid contact with ?D13-Z7

2 . ., alloys, rrm .the: surface. .. Rolilwing, completion of the etching
operation and washing away of the residualletchant,'it is'necessary

that the resist be removed from the protective surface to permit
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0 8J UL 2002 the stripping conmpositions. dditionally, because many of
t he toxic conponeng,;s ,aof .suc LpplNg C ity fbtehitghldevedlcpt idre and
SRR e BB RBMD, SR Wetdnte s devinln

__subj ect &S FHMy Myl evaporari s n_rates, . st_r_..L.ppL..n_g_,._carm.osu_.L_ons.....r..ig&l,;.r. € e,
speci al hu d i Y B GfeidivieOthet cotimariiak epollyme
st orage iﬁ“r?g%&se?o?@{s%ﬂ&% onpo iotsiig%gi} Itlr% photoresi st stripping with the use
of hydr QuetPaite afsbrne adbheesOlepganier substadte prihayt Weorredkng,
substrate of titanium copper and alum numetching. |t is thereiore
desi r ablgy dedIRFing & @uldingstbe netdbicbrowdryher shemiedhpysh FeRkngan be
used on a various kinds of photoresists. U S. Patent No. 4,276,186 to Hakos
et al ditdod osefeerm ssirdareng conpositi on whi ch incl udes

N-net hyl - 2-pyrrol i done and an al kanol am_ne_ However . i at }
study, appl i cRLERING ogRAPERKEIANG 8E8%0f ERE rre‘fqﬂﬂv'-"?%y?ro %??gg%e %I}é%g not

provide a broad spectrum of. cl ear.in S IS hih rdae Gommospéenn of
the . irRkskexpeisyy S'E.‘n‘g]a?%‘??‘f m?s%%lef, 2%%&0??8&% é\%nsky di scl oses a
strippi 0%t | ich .l { £P k89 Wiblls 2 taeldh arunananchrgn cheani c
pol ar SQ?W ?ﬂ‘éh@gﬁpx\géi gieg?ir?sﬁfor msgf ut'ﬁi zing.from about z to about
98's by Wi Gnfdntdm Ngngonpeseeiand abDrdntd8 mixtahws 2exhbbitdndr ganic
pol ars solvent. U. S. Patent No. -4, 770, 7L3 to Ward discl oses a stri ppi ng
conposi thide £DraE1S Hpgareal &ff| dmriecidyd an ¥pkeaks@ani t&es8 SSEPAPRAEINO
5,419,779 to Ward discloses a _process for renpving an _organic ' from
a subst retwpbylaipiyisng RoyERdY-toxie but thgf : d,lg,P?EFE.g? ~°T°.£".tclg’fit"mgeo p
JUL 200. conposition cgons

i sting of 29 i ght, h '
a%i - 4o el i LR APER TEAtnE PALHTHO BT RR 01T G o Ceser 1€

i des gal lic,acid and gallic:aci Eg_@égrg ook iR vRirely SinRrednbabh.
5,4, 6, 49&91?%:@?’6’,‘5’ I ﬁ%‘?#%ﬁ%ﬁ%%te le?e?n by ref er:}nce, di scl oses a
phot or esiﬁ{s Si5d PPESY HRITRRE hPL COIFY irRithgeaybbable av nmusabiel-ar sol vent
and an in |%itor which is the reaction product of an al kangl am ne and a.

bi cyclic conpoetierationevesnpdsiltl bos achutabmingl ¢hleragied egs s °52Z PRBE

di sclosed as inhibitors. U'S, Patent Nos. 5,3 3Z and,5, 2719, 7.7 e

di scl oseandfonppbenpbic cORTRAHIGRy AR RBEH 3%9&‘3? éﬁuﬁgﬁﬁng ,§m°ﬁe*r§%é"’§

chel ating agent, However, the Che]ating e i | f=1aGickheOr £l
esters. B??rg%%ﬁnthﬂbe. pesy7. ﬁ‘ﬂﬁi?%e'{;\ar%gm%i&g%ﬁ?%e?g%n{r?cipsr%?gr(%or ated by
refer encg#?@kg@g}nﬁn}g [ pp%ﬁgisq@ggosigg%g,eeeﬁam@ydr OXpHardnes istspounds

whi ch co I’y of nmonoet'hanol ami ne and water together with a
corrosi Ogohaéi:bé:&@éin heyddtinei 1 0ke | nEtamlembgarates aalah @&/l Waos e SEERS,

U.S. Patent No. 4,617,251 to Sizensky, which is herein ine](_)j:pora ed %x
ref er encer siktéassmferganiiotaninetlc irempeght beny €8 FRANEARH ¥ ons Of

the i tion. Recently, OSHA, EPA and other sinil d
| ocal |3 Bevemnaen atibgel BT PeRALACEL EEL TN GRAPERCE Srmre Pl Lse

of nore human and envi.ronngnt al 0 |42 L oStéd PRINRD cERPBASHE & QO thied

st pppi n§COnEERATES ‘ch?eﬁingrﬁggﬁ% "lsatébdjc'eg?ﬁ{ﬂo Pﬁg af oJroerrenti oggd , drawbacks

a éﬁrObls%ﬁpngé?"ggmpositions are relatively toxic reactive sgolvent
mixtures and thus must be subject to st;ingent use conditions and
require hazardous chemical handling procedures and wearing of

safety garments and apparel by users so as to avoid contact with
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Mor eover, _her for.e availabl e photoresist stripping conpositions have
_required chﬁ%#%gg &9r88PB%ﬂtE§§§ﬁJpes or_repeated applications.in.order to. . ..

remove certai m£Aak | ny.adgi, i o arpoys_ceating i ste
renoval frdn1ngggﬁhagakgfrg?ggﬁ%#tﬂa?iegg Eg?eggg%geégeégﬁ% fe é%rgﬁﬁpng
conposi tigielppiid dopobll@Nofs PELY QYA | anli’ RB4BELCOBPARELLONS
have not provpipdg%t agg‘ggate gr conpl,g%%ll%&enoé\?'é{ag? gg‘?ft lgi thard_-tgggrﬁg‘tflr% e
coati ngs Higimevapoeusisn et cthel étifopidifeehfbeit fotd veidtie’ 8pbeiaD
provi de stripping conpositions that exhibit substantially no human or

envi ronngmeEn  andi enviroamentwl esafiesyi precandiane boodegr caledt edurlhgi s
al so desirable to provide strjpping conpositions that are substantially
non- f | amfiR%Egen GRS cBFRoRE veRid \Aampasdtiongtively little, if any, tendency
to evaporate Id,are _geperally unreactive and alsg of little toxicity to
hunans and ar ?%F&F&Bﬁ%ﬁﬂf%ﬁ W@Eﬁgtﬁﬁlé.c%l“é&v% hyqrepiliapine gedi 220 e
to provi hESl, 5t | RRY C i tian at_ hawv hi gh _degree of
strippingﬁé |%ggsﬁggdtﬁé#%EﬁgJnglgpgﬁi mlﬁ%ﬁ% Egﬁr%ékﬁﬁiégﬁ‘F pFﬁSgﬁfuTbmer
tenper at WepperN ARAIENEH Sty Jc%@&h@@d ¥ hy Ehb?éfé{—é'&%ﬂ%ﬂ%mesbtwma 't
Is also highly desirable that phoforesist stripplng conpositions” be

provi ded # hadrresdiichi inhlibstant @l tiyat) sl RHipveiel 688t 8a®Nbé hessahs:d rat e,
especially those containing copper, titaniumand/or alumnumor silicon. It
i s al so deFiioss kinfatobfphetdnesistsi.ppi ng conpositions be provided that

are devoi d of gdesiéable chlorinated or phenolic 7013-Z27 5 .;...,, ce.
\Vu 0F8 ‘?Jn"UNQ'2605750%6%‘?11'@@%3%]0}4%19&3% 8qEieaning use

of t’ i Ca . . . m e . .. ..
_@’ CUltpobicton— whieh —includge. K-methyiearevrpalidone’ ERL 475 ng
conposi t izakandndmyse. t BeLRE-CNal ALBnpef CaRSEaEsY éﬂﬁﬁ%{z&bhssbﬁ’ound

regul atory agencies s overseeing their production and'use It Is also nost
advant agehas tthet uter iqEiNgettiRoglbiropSl Ddone does not provide a broad

spectrum of cleaning as is capable with the composition of the
invention. ,

U.S. Patent No. 4,617,281 to Sizensky discloses & stripping
composition which is prepared with a select amine and an organic
polar solvent. The compcsitidn is formed utilizing from about 2 to
about 98% by weight of amine compound and about 98 to about 2% of
an organic polar solvent.

(ji) U.S. Patent No. 4,770,713 to Ward discloses a étripping
composition comprising an alkylamine and an alkanoclamine.

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

removing an organic coating from a substrate by applying a
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provided with the above-identified desirable characteristics which eglﬁdéMle 200
a stri ppld&ﬁt%a%ﬁt:l.'t%nreé&'éi&ﬂ}@ ofl ¥Byat Oéﬁtalwa%gfm tdf tridhdettianicdenine,

conponents for _the renpval o sidewal |l _organonetalli_c _and netal. oXid€. ..

resi dues abioltouts Ny swasghnt hglireeylasing, o eozoppien olnhibabounwhich
substrate. Summary of the Invention It has now been found that a suitable
stri ppi ndrnzdddesegarlhjcconpdsind galliconwhactt estermr ginthafades .nenti oned

di sadvant ages or P drawbacks of corrosion are elimnated, or substantially
reduce d part PoSl-arfatentcfper Sof96i 43hi tm Narsh arvduiah ¢ het HacoxrekRrRED of

of gr at oexeL50 UL R T c S RBESF Ho RATSEEPBHER: = o KAL) FEPPORLELA.
enzot 11 SoBRE e Gt eBthince T AN pRLuSRE R, A8 L RR e VHER LB
°7) 1O, Bl e BBl NS BRI 0 2 Bl E compoui
about 0. Hd@vk@% gallic acid and gallic acld esters are not disclosed ag
inhibitors. J

U.s. Patént Nos. 5;334,32 and 5,275,771 to Lee diéclose a
composit;‘.on con_caining hydroxylamine, an alkanolamine and a
chelating agent. However, the chelating agent is not gallic acid

(()) or ite esters.

U.S. Patent No. 5,597,420 to Ward which is herein incorporated
by reference discloses a stripping composition free of
hydroxyiamine 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
incérporated by reference, discloses'organic amines tha_tt can be
used in the compositions of the invention. _

Recently, OSHA, EPA and other similar federal, state and local

()-) governmental regulatory agencies have advocited a shift toward use
of more human and environmentally compatible stripping compositions

and stripping metheds that are not subject to the aforementioned

drawbacks and problems.
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inhibitor is about 1 to 5% by weight. The organic anmine is present in an

f ab i ght, f , b i ght.
The.pr efer rod dIAERE S oRESLRPERe, ah AV AR AR ki PROTRAES: ap ey AARERRE

met hyl et'ha i N V. ixPRI osi ti ' ' '
exhi bi t sygné;drl%gs |(§’51-£{1§a2%h§n e ego{rﬂ?g‘g}g% irtﬁls? ?%ggéac%ilhgené argrfggékrglggﬁdng
capabi | i ti g5y Pled Qe MMLTHML @3 RRhoRES Het8inf b8EL1APs USe 1Al aliBEtion,

i ndi vi dual ,” "conponents or in conbination with other strapping conponents
when the iwhtiodmcsattingsdiaver eeeidted Femotal phtdi) centpbtidukstratest Beth
invention provide an effective stripping action as well as enhanced copper,
al um num arhisge therietrfover oedidabieosbripping Idompesdtyoner alThallj det, bheslee
invention to provide a noncorredi ng stripping conposition which is

ef f ect i ve RieYiaugye, apai lukle ,aﬁ'argemrm gerPeslt Bfs ahaye |npy provided

&

tenperatures. It is anoth object of the inventiqQn to provide a
ohot or esi SIGTHGE 9y T I R e T

copper, , | 1 ay i num alum numalloys and titanium It is a
bfzooqlfj Ak Q{) oH% %ubé\:?ﬂéﬁ*

further a _ € invention to provide a photoresisC stripping _
conposi tion whixgh pP5oVigeseFokew Highlly nggkigiwie sbl 'Wﬁ&%&ﬂﬁpiz‘xb IS

still another object of the .invention'to p=ovide an inhibitor which is

| eas expensimppsditdons thee ethidditi webataatIQlBy Ave human or, envirchmental' ~, -
T L e ~ ~JUL ~ [UUL corrosion inhibitor than
caC~ehvl O@=igHIUY.c & Faseri tdsesble sand agre biodegxadabditot hekt obf erlsof
the inventjon to.provide thod for strippi,ng a coated subsf{rate j£h
ca}rie acc‘iﬁ?&qeg’r}@dga,?r‘?%'?gﬁﬁg?%ﬁﬁ &L séﬁgﬂﬁést ar5us FEﬂ’ébiva\gl'fYon
of petal i . bj i sadva f : e Thnvef et

mﬁll be n6§£§ﬁﬂ$%§&5%§ér2?@6%”?%%&?§w g?fgﬁécgé%%ggﬁﬁﬁﬁﬁgE%F&%thiﬁﬁﬁﬁgf

descri pti aiarifericie v edRigsdrented B SgenkB=iRly UgSabkBvkon A 4N of
O-rawiria Figure 1 shows a SEM conpari son between a formnul ati on of the
i nventi on Mititle gakicdtpctd lamdnsezandotte agwt ramtraadilyl bamphoibld ati on

wi th benzotriazole alone. Figure 2 shows a conpaz'ison of the sputtered
copper etch rateFep¥ereontoserdls b desdrallent $¥on PasYidec oprpotPxewis L

et ai ni ng hydraxyl a. mi ne and _an j.nhi bitor at oC. tail ed _Descrjptjon of
The. Pr ot o EFRAPRARN, SR HIE Eq s LEPFpdt n Lo R m e e for SETAPP LS
i nventi on 34 V.aC § )AL W 0 r AN i ] in
Conbi hat | GF e B BEPEL S A GHOH MG laeRLET of M MBI AT, TN
system prempeatbyrabouthint ogbfeyl Wi ghéquididh wiktbengoidt azet eippiate or

i n conbinat 3, 0x~ with a conmpound of the general fornula:
compositions.
It is 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



COOR (17 HO OH aH wherein, R is hydrogen or 3.ower alkyl. 7013- 2909 l’Uc!- eZUUZ
1 A preferred-.phoCoresi st et&gﬁ?" %
..corrposnlmmmfa sﬂnéf thqhmdo _not _require the _mnge of stic.
t~.,.e 5 ~ .bY .wei. anol ani ne.
T S mempenents” * Homy demaRid wgﬁm%i}?@qgabaafﬂpfﬁﬁﬁilﬁné =89 use

PR R %?Sﬁvsﬁr&m@ e e e
al kari ol wgﬁ%ﬁ]\ﬁ@%&@%% g%nbﬁaééi?ﬁggggd@%\g and tert iary having from l1tob

carbon atons met hyl et hanol am ne ( NVEA),

monoet hanol amyie {(Maiel ndHst! RRRUAEG RSVt strdbpingneom Ebbsi%%h@pw

famne , 2 - ( 2 -amnoe thylamr~o ) a thanol 2-(2-"am noethoxy) ethanol,
tri et hangiraviided addht Ee lddcare -dideeit IFi@AN e s BFRHES oMt zefe tea i s et ich
I nclude cyclic non aromatic am nes such as norpholine, c~rclohexyl am ne,
and pi periviideadeoaest aliyimgn aesi quatesas tauhpkasl weys dbheeimad ley véitds the
di am nes such as ethylene diamne., and the like. The stripping

conposi t |1@|¢é-vdﬁlltaﬂl sompeosnten fare t‘é@pmﬂmMa} Qﬁefsaldeaﬁéllawsweéaélm
NUMer ous reasons armn wh~.ch may be nentioned the fo]l ow ng

stri ppi n§"o Qe SRAUss el aen-SRhfintial ~Q?Péﬁ°¥r%ﬁm‘af)l &

and of low tao x t the envi The stripping conpositions evidence
hi gher sfPPp 5 éﬁ'}'?&?“éﬂcﬁ ‘?{ ggterrper atures for a wide variety of

coati ngs%w%%e particularly s~iitable far renoval of
photvres | asma processing used in integrated circuit
fabe cation. Fhehskr heRi Blek CLPOSE t 104 @r&mmleys&ﬁpg&ag andsurahumg
rr( hg the conponents at roomtenperature. ~~13- :

o~ ~ compQstibnlL ihUvhich the hereinbefore ment:.oned dlsadvantages or

drawbacks of corrosion are eliminated or substantlally reduced
particularly of copper or titanium substrates with the teachings of
the present invention,

. In & stfippiug composition containing the admixture of water,
a soluble organic amine, the improvement which comprises in
admixture therewith an effective amount of corrosion inhibitor
which is benzotriazole alone or in combination with a compound of

e 2V om L
B

the genemal
(f)) COOR

HO OH
OH

(1)

wherein R is hydrogen or lower alkyl.
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e e e e e e s : The_. nethod . _~f.._. _
the__.inventign p-gfarSedPambufd Q¥! HFP%/T’.E?E?%%%;@}E'! aln?o Bigdrion is — -

...orga~iic or_metal,organic poly

"hydr oxi deab@futc OUDE eXcor 109Myynake Rt Ner eivait adebub Ty 0% 11851 AHBunk | -

sidewal | polynmer (SWP)), with the described stri"pping conpo~~.t1o0n. e
actual cdmbhiibites, iE. ebyut anmer Skubg, waidgit, et c. depend on the nature~ar~d
t hi ckness of the conplex (photoresist and/or sidewall polymer) nmaterial to
be xenoved, aFhgepPrganiotamime det presémtri in amn tamouhasef skbbuedst red fsosart .
In generﬁl, f,or photoresist stripping, the photoresist i,s contacted or

di pped i Yo “eigddsePrefaralaln dhoute 78t topgBhgbyowebslit i orThe prafenyedat ur e
bet ween 25 85qQC txghgéal l'y for g]ageri od of abouc 5-30 minutes typically,
washed wOFH3&Eer T héfer REERGYaNIRe .| napd geestor Pre§prablyi s~ N-

Exanpl es m%fthgrigﬁﬂkﬁoi’é’rh&ﬁ?.” c materials include ph4toresists, electron beam
resists, X-ray resists, 1on beamresists, and the |ike. Specific exanples

of organi c polpyee rﬂ&eﬁﬁta&rﬂi%biftén(%tahﬂgﬁs PP%%%% \égf; RRESLSve Ak 418, RNl

‘formal dehyde type resins or poly (p-Viny

pol ymet hglymetrastytal by cobaaced ngoresiishs i nBOEL ¢ 118 hickeon B 83195
pl asma processing residues (sidewall~ polyner) include anmong others;
net al - or §8RRELbRbee @s lavd temperarured mcdlalposs ibke desom hylts axdede® @he
conpl exe:?" @/ni ga formfilms or residues either alone or in.conbination with
the orgafPELiBLPYAL, SOOPOUeRES oor, HMotcsmbdnagion T tdr gakher netarippliag
and/or S r ry. m conventi onal substrates known to thvs.e
ski |l ed f\gﬁm?ﬁgeg?f,%%}éﬁ%aes iEPF‘#@%?‘FS 99 &% BFBRP®e: boron phosphor ous
syTiron gl assThEPSSEDL u '5};‘53 salsumi_nume al s [, PQ r,.alloys;
thf'ani um tungéten, rreptpglabnin%xW.sd%sil,é%gt c&?Oéf%YZﬁ/n%RPEO% apl?—d([:)vidg ~8%a
...... .effective stripping.actian as.wellleas. enfladcedC cbph¥BNESH i num@BRa
L~~~ ~ t~ ~ ~t~ip~zing ._.. _ ._ .. . ... ..
conposi t Fbranbm 1 ¢rrgafion: Peateetian.ustrated, but not 7.im-.td by) the data
nl ess, ot k~erwi se specified, all parts

ted i he,foll i _ | )
Dt o 0 A0 4h °b! BUhAE T SATAES o LESS QL EL 88 SPeC 119, o
ef fi cacycafra@&éﬂaﬁﬁgo b C@%eé}tirt&tohor%ﬁ'x&%%ﬁ gg-.e ;é{éé%&'vi%goé‘gd:g'si B0

conpositions the fo test’s were cen
Cepper / spolyresr afe contal hat £5n GvahaT- a'tngo‘;«‘ sl ROt Oxesi sts and

pl asma generated SWF residues |libeled ae "veils” re post-baked at | 8oa~

for 60 m nut ekt iBhenstibst mwjest et eheophechwivh doppesh-idd @ yaSE6LSsist
contairi~ng a stripping, conposit~.on and aGrred wth a magnetic et~.rrer.
Ther e WF R RRING: CORBAFAT o ¢hdcht 5 gpmnscaorpbve té speata Livapfiedopte s,

t enper at pC_and;anot her gt 550C. "the contact time with the
conposi tci"g(?%se %fvwé' qféssf ogﬁgm At Fm?ﬁgmsﬁ%i?Y%tB&d Ve tandH8ned with

dei oai zed wat®gr qgpal, deg EfaW t jd.r ogen, e le, 1 %W Sa No.
P OB zel ok 48%la Ofur ¥ tdhyUde OgEM. the CXRUBLELdn YA prg%.ge a

() photoresist stripping composition which prdvides a low or

negligible silicon etech rate,

It is still another object of the invention to provide an

inhibitor which is less expensive and is more effective as a

7013-27 | 7
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(~) ., al .o~ Sarrpl e 3~ehowed ~ever e~coxrosion in ~1IAS ~S~rrpxes
| ~~and gﬁSWed some SGVP residue and corrosion. R conpari $on of the

sputtered coppeggeych ddfeAoblR0k b2 BTEhOéngio e brotidaTaameting! the

metal. content In ution I s own i n, A conparison of the

sputt er ee!rceeeggpﬁhgh ar@berad 906 Anc &«‘iﬁémrcasarn@ qconpld shedy athdow

direct electri neasurenment of filmthickness is shown in Fig_1. The use

of benzgbmpazatarakonrias ddes NMbbidaisd reidmntivionwt metadorionsat i on
with gallic acid provided greater cvrrosivz~ protection for copper
cont ai n| ng sobhbz~a5)jaset§(h?tﬁi €daftages. of the. present invention will be

mcre full'y understood in view of the accompanying drawing and a
description of the preferred embodiments.

_Descriotion of t awi .

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

( Figure 2 shows a comparigon of the sputtered copper etch rates
for compositions of the inventien and & composition containing
hydroxylamine and an inhibiter at 759¢C.

etailed Description of the Preferred Embodiments

. The aquec;us 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 fermula:

. COOR

(1)
HO CH
OH
wherein R is hydrogen or lower alkyl.
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gliﬁféﬁ%@@?ﬁ&%ﬁ ﬁ?l‘%rf:%enso JOO?\BV& 5% aga 26@%“507(5@?1%??“%‘*@1

(2),%:5;6(2:0%5%%% %)_Cs\gp 55 &2%%0@883%%%&%%?& e% ﬁaltymerl cConposi tion
3Tim e Terrbm@Ramabla@inébswm@%%@%l%%l@mf %ZEthHOAﬁQQM?BA:Lé %he

Aci d1. 08enzctri azol el Conposition ~ Tine Tem oC% Pol yneric v mR
|p.e o alﬁererosantWWrﬂe@eﬁﬂﬂﬂﬁBlﬂﬁé\lQﬁ&Haaiﬁ, O%QQBHGQN?G@dd Ctertiary
AC| d8enaotr| azolel.0.: i r.. a,,: W. 7013-27 , . ~~

having from 1 to 5 carbon atoms. The alkanolam:.nes include N-
methylethanolamine (NMEA), monocethanoclamine (MEAR), diethanclamine,
mono-~, di- and triisopropanolamine, 2-(2-aminocethylamino) ethanol,
2- (2~aminoethoxy) ethanol, triethanolami.ne, and the like.

Other organic samines v}hich can be used include cyeclic non-~
aromatic amines such as morpholine, cyclohexylamine, and piperidine
lower alkylamines such as butylamine, lower alkylene diamines such
(’9 as ethylene diamine, and the like.

The stripping compositions of this invention are especially
useful and advantageous for numercus reasons 'anidng which may be
mentioned the following. The stripping compositions are wétér
soluble, nonicorrosive,'.lrlxcn—flammable and of low toxicity to the
environment. The stripping compositions evidence higher stripping
efficlency at low temperatures for a wide variety of cocatings 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.

7013-27 9
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conposi tion f re I.Rg_phah. oresi st anqg residue, free of hydroxyl am ne
-eonsi--s-t--'r-ﬂg—-esg Tt ?F?ge?gagbﬂtn?ﬁ“i&"&} SpgerEied, o &ﬁﬁé‘%ﬂe
having 14 ) 10 lg,ﬁ o] 9 hght ott)

about - o.z%a?‘g'%g?goo lia/élwe%?:aﬁ? ?g;g og_ | |r§5 &élbgg/%tﬁ%c \tggl g'r%’?rﬁ#%fq ydgé’?ﬁe_
vater. _or Sompl¥k Stk BErBhAINCARTRG HRPOSELIRNOP! TeRpam ] hegel n
said organic amne is an al kanol amne. 3. The stripping and cleaning
conposi t isidesald! pobyriex ASHE) 5| NEitEDAUe dOs 101K ERY i¥Eiki lcctibo tion.

met hyl et hanol am ne, about 0.5 to 2.5 by wei ght of benzotriazo~.e., about
0.5 to 2.T%® bytuel ghendiftigals), i L. ae3 tdmpedatiise ; anriendetc bedgig:nsabarthd he
s~.ripping and cl eaning conposition of claiml where eaid oxganic amne is
noz- phol iff&uresangds thickness cferithepapeiplex, (photoalidt- and7e@ Aidewskks for

renovi ng a.coating froma coated substrate conprising applying to said
coat ed aBYIITEFS. HaEeFiahithgbe Frmevesanpragekt @ct P'v"beﬁng’mﬁw@f fapbliar
conposi tign- laim.l,, pgermtting said stripping conposition to reside on
said coattg’d g&%%?r arpel]]T)'(?B abt %“,‘epp‘l‘ﬁb‘ eec?’i‘~r‘-’€"%€r&god %‘Prtipﬁ’étaﬁ%is%‘%quvi ng
the coat ighgibpeRLt NeraURRL XA & [OGRSS f r ' ing fr a
coat ed substl%gt ggcorrpri gi ng applld;#i Irclz"gsoto saaﬁcgge‘ogggékgg%gt %xg?%a S ‘éﬁ(% pi ng
and cl eaciongadhénti Ve HEXIPpial EOGPAOITIRY LX08 OémEdAitiired beRREOMIIND sai d
stripping conposition to reside on _ 'said coated substrate four a

stri ppi ngseﬂf typrival e foud geriodtofiizland §enDwiingtbberyyniatallg, f wosheadi d

substrate., {, J-~
with water and then dried with an inert gas or "spin driedr,

UL Zu0z
L 0 ULz

'(f;) Examples of organic polymeric materials include photoresists,
electron beam resists, X-ray resists, ion beam resists, and the
like. Specific examples of organic polymeric materials include
pogitive resists containing phenol formaldehyde type resins or'poly
(p—Vinylphenoi).polymethylmethacrylata-containingresists,andthe
like. Examples of plasma procéssing reéidues (sidewalllpolymer)
include ameong others; metal-organic complexes and/or inorganic
salts, oxides, hydroxides or complexes which form £ilms or residues
either alome or in combination with the organic polymer resins of

([;) a photoresist. Thé organic materials and[or SWP can be removed

~ from conventional substrates known to those skilled in the art,
such as silicon, silicon dioxidg, boron phosphorous silicon glase
(BPS@) , aluminum, aluminum alloys, copper, copper alloys;

titanium, tungsten, metal nitrides, etc.
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film thickness is shown in Fig. 1.
The use of benzotriazole alone as an inhibitor ie effective
but the combination with gallic acid provided greater corrosion

protection for copper containing substrates.
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4, The stripping and cleaning composition of claim 1 where

said oxganic amine is morpholine.
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L 109%&’ () - s*F, 10985 (ﬁn% P, 28I& qgatngsmqgegmmwm)gs UHVH
wHHHHH R6dHF, F, 1096 deasithigl % 09 *BW
"B, HHHHHHH VB HE, C(Dféos}& )@ggeF&)li-(‘)’?}&gT%@/@é ‘%’Q%g%’x/s)r“’n o el S

% -F, 185/& 8 s*, iﬁm‘ 1 HI’EIDHP{FI;A&F Cbﬁh;%&'a@i&‘t&ﬂ ,res:l.déad on = 109
F, 10%& () - s*daitD%U&kat-haS /& HHHHHHO SAHF, FT 10%&F, 1
098 - S*F, 109& () - s*F, 103&5?15 (ég %’5/ (Stjfgpf’f:‘(‘%cﬁf&‘r‘iﬁ Ve PeEdRF PF- s* HHH
@){1 dHF, 109& times apd 19¢&ovgn$tﬁelcmmg £rbn 10848 (JuisdfpatRy& () - s*5W;
HHHHHHHMVE dHF, 109&' () - s*F, 10%& () - s*F, 10%&' ()-S*5W ;
05, F, 109& () - s*F, 109%&’ () - $* HHHHHHHI - dHF, 10%&' () - S*5W
OB, F, 109%&' ()-s*F, 10%& ()-s*F, 10%& ()-s*F, 10%& ()-s*HH 1111 kOdHF, 10%& () -s*5
F, 109%& ()-s*F, 10%& ()-s*F, 109&' ()-s*F, 10%& ()-s*F, 109%& ()-s*F, 10%& ()-s*I11

Il
| 1 vZ>dHF, 109, 10%& () - s*OF, 10%& () - s*OF, 10%& () - s*OF, 10%& () - s*OF, 10%& ()-'s
*GW .08, 11111 (1)1 qQBdHFF, 10%&' ()-S*F, 10%&' ()-s*F, 10%&' ()-s*(5W :

QB, F, 109& ()-s*F, 109& ()-s*)12[:1LI M N O MLdHF, 10%& () - S*5W ;

OB, F, 10%& ()-s*F, 10%& ()-s*F, 10%& ()-s*F, 10%&' ()-s*O PI SIVIYI ]l | dDdHF, 10%
, 109 ()-S*F, 10%& ()-s*F, 10%& ()-s*F, 10%& ()-s*F, 10%& ()-s*F, 10%& ()-s* Ial

bl hi m pl sl nN. dHF, 10%& () - s*F, 10%& ()-s*F, 10%& ()-s*F, 10%& ()-s*F, 10%& ()-s*
SW: 08, slwizl {1111 nm\dHF, 1098 ()-s*F, 10%&' ()-s*F, 10%&' ()-s*5W

Q5, F, 109%& ()-s*F, 109& ()-s*I 1 11111Z>dHF, 10%, 10%& ()-S*5W

OB, F, 109& ()-s*F, 109 ()-s*F, 109%& ()-s*F, 109& ()-s*1 11111 KkOdHF, 109, 109, 1
0%&' ()-s*F, 10%&' ()-s*F; 10%&' ()-s*F, 10%&' ()-s*F, 10%&' ()-s*F, 10%&' ()-s*I 11111
| rV: dHFF, 109%& () - s*F, 10%& () - S*F, 109%& () - S*F, 10%& () - S*OF, 10%& () - S*5W;

OB, AN 1111 cCdHEF, F, 109%&' () - s*F, 10% ()-S*F, 109%& ()-s*F, 10%& ()-s*F, 10%& () -
'B.209& ()-s*I 111111 MdHF, 109 ()-s*F5W

S’F, 1098’ ()-s*F, 109%&' ()-s*F, 10%& ()-s*F, 109& ()-s*I11111111L, HF, 10%& () - s*

F, 109& ()-s*F, 109%& ()-s*F, 109& ()-s*F, 109& ()-s*F, 109& ()-s*F, 109& ()-s*I11
1 13JqQL, HF, 10%& () -S*F, 10%& () -S*F, 10%& ()-S*5W;

0B, (F, 109& ()-s*(F, 109& ()-s*JJJIIIII -, HF, 10%& () - S*5W ;

QB, F, 109%& ()-s*F, 109%& ()-s*F, 10%& ()-s*F, 10%& ()-s*J

JY(J+I/ 323 2, HF, 109, 10%&' ()-s*F, 109%&' ()-s*F, 10%&' ()-s*F, 10%&' ()-s*F, 10%&
()-s*F, 10%& () - s*233J4J@AIBICIr V: , HF, 10%F, 10%& () - s*F, 10%& ()-s*F, 10%& () -
S*F, 1098 ()-S*F, 10%&' ()-S*5W ; 16 |

OB, CIDIEJFIGIVIZIVVE, HF, F, 109& g) S*F, 1098 ()-S*F, 1098 ()-S*5W |

OB, - F, 10%& () -s*F, 100&' () - s*ZJ[ (Replacement Dagdh, F, 10%&' () - S*5W -

Of, - F, 109%& ()-s*F, 109%& ()-s*-F, 100& ()-s*F, 10%& () - s*bJdIhImiqdr IsJt IcG+HF,
109 () S*F, 109%& ()-s*F, 109 ()-s*F, 100& ()-s*F, 109%& ()-s*F, 10%& ()-s*F, 10%
& ()-s*t JuIvIwIxJyJJv[ : +HF, 10% F@ 10%S, & () - &F, 10%&' () - s*5W

OB, F, 109& ()-s*F, 109%& ()-s*F, 109& ()-s*JJJJIJIInN. HFL6109B, & () - @L610YS, &
()- @L6109S, & ()- @ FL610%S8, & () - @L610%8, & () - @L610%S, & ()- @JJIJIIIJj I*FL6
1098, & () - @L610YS, & () - @L610YS, & () - @L610%S, & () - @ FL610YS, & () - @-L610YS
L& ()-@JJJIIIJi |+ @FL610YB, & () - @L610YS, & () - @L61098, & ()- @ FL610YS, & ()
- @L610%S, & () - @JIIIIIIINN2FLBLOYS, & () - @FL610%S, & () - @FL610%S, & () - @ FL610 °
%S, & () - @L610YS, & () - @L610%S, & ()- @JIJIJIIIIIj NO' FL610YS, & () - @FL610%S, & ()
- @L610%S, & () - @FL610%S, & ()- @ FL610%S, & () - @JJJIJIIINR2FL610YS, & () - @L610
S, & () - @L610%S, & () - @ FL610%S, & ) - @L610%S, & () - @L610%S, &' +() - @JJJJJJJj
L1FL610%8, & ()- @' FL610%S, & ()- @L610%S, & () - @FL610%S, & () - @L610%, & () -
JJJIIIIKDKVUA FL0%m+&' ()- FI 10%m+& ()- 6 & 10%m+& ()- 10x*x' 10x*xL10x* x&
8@L0%*x& () -z F3S210%, & () - DKKGLLMWM [:vU4 F 2@ 10%m+& () - F
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