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TI TLE OF THE | NVENTI ON. FORMULATI ON FOR REMOVAL OF
PHOTORESI ST, ETCH RESI DUE AND BARC CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] 5 BACKGROUND OF THE

| NVENTI ON [ 0002] Nunerous steps are involved in the
fabrication of mcroelectronic structures. Wthin the
manuf acturing schene of fabricating integrated
circuits, selective etching of 10 sem conductor
surfaces is sonetinmes required. Historically, a nunber
of vastly different types of etching processes, to

sel ectively renove nmajprg aF Hay enaegncgeccessful |y
utilized to varying degrees. Mreover, the selective

S FRINMILRFION EORIEEMOVAY SO PHIBTORESISYE ETCH RESIDUE AND BARC
m croel ectronic structure, is considered a critical
and crucial step in the integrated circuit

fabrication process. 15 [0003] In the manufacture of
sem conductors and sem conductor mcrocircuits, it is
frequently RIUPSSROFERENCETG RESATEDCAPRLIOATAONSW t h
a polyneric organic substance. Exanples of sone
[EodRtrate materials includes titanium copper, silicon
di oxi de coated silicon wafer which may further
include netallic elenents of titanium copper, and the
like. Typically, the polyneric organic substance is a
photoresi st material. This is a 20 material which wll
forman etch mask upon devel opnent after exposure to
light. In subsequent processing steps, at |east a
portion of the photoresist is renoved fromthe

it oty S ETER/BIE
R N AT —

Wlﬂhsuheamansfbomhdg dcheoe of hbﬂcﬁtmg mitegrdllaftgclramsmdleutmg etching of
the surface. of

s%?rﬁé(fﬂdf;f:&gr sgﬂ%rens ésaﬁrgetgp?serrequgecil h glyor{g?y & ﬂLﬁnber of vastly different

tgpaxsdfretdhing prodésses, atselaciivelg rérhevesmbisriabiba/el eeal sfuccessfully

R B B ORABE Y 8562 bl g i e

ra:cl‘delug:tmmb BYuetutd) &y cansitpeed akritidabeant oyicih steplin theaistegrated circuit
The resi dues or by-products nay be the

fﬁ%&aﬁggggog ‘itself or a conbination of the

A b hantBE1S o A o Bl AR, s

famuenﬂiamlehsm ity ot Substeaté snateridiewitle s poly draOetfanic substance

| %‘%c r as | fgg n%hs&rbg ggttpldb/ae‘slla? n ﬁ#&%%ﬁ&éﬁ%{#r,kgﬁw gjoxide coated

sitieba MaierMImMay fetheh irfchudeahetaliic elemeritsiof itagiam, copgareand the
Iﬁg.mf}pically, the polymeric organic substance is a photoresist material. This is a
material which will form an etch mask upon development after exposure to light. In
subsequent processing steps, at least a portion of the photoresist is removed from the
surface of the substrate. One common method of removing photoresist from a substrate
is by wet chemical means. The wet chemical compositions formulated to remove the
photoresist from the substrate should do so without corroding, dissolving, and/or dulling
the surface of any metallic circuitry; chemically altering the inorganic substrate; and/or
attacking the substrate itself. Another method of removing photoresist is by a dry ash
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conduct or devi ces such as advanced DRAMS and

- m croprocessors, which require mnultiple |ayers of

back end of line interconnect wiring, utilize RIE to
produce vias, netal lines and trench structures. Vias
are used, through the interlayer dielectric, to

provi de 10 contact between one | evel of S|I|con
rﬁethmd:wdereahe photresist is mag\oerad bvlplamachm/@smmﬁlthﬁnoxv@en or

f?rmlréq g%shgné%[ &y eyﬁf OndUGhe rSsn?ﬁééJ&I BY- @dﬂétg 3n£§béjﬁ|\é' phBtoresist

e T
ifs6f OB4 combinbtiorebEthe Iphnbrmstmderlwsg sBbsiratenand/or etch gases. These

raﬁ%’{&#ef&' L@%@é&@gg%ﬁ d& rtg ggg e%f%g 8Byn{er£r%ﬁ§ bffeRices.
I@ﬁdg’é é?rggélﬁél:\,{? rggﬁ?vr?agaﬁ 8%&? (h@a% ;%]‘or&i?ézﬁ cgf%ﬂngiéﬁtf&* pattern

tﬂin&fer danhgiia, metal hmammtrmcm’ormaitm Par instaneet @ﬂmplﬁh gemi-

sgé;r 5 @%@qﬁasé}rglé \Siari%g d@&dﬂ?ﬁlaﬂﬁﬁﬁﬁﬁﬁiﬁ%%% @HEh require
muthpléqﬁyeﬁs oﬁbackldnucuf tise mterboraectwisin| wiilide ROE to gwgg@@was metal
Igleﬁ @glp gr&ggtﬁ ﬁtgt?c*%ﬁlg% Vj}%eﬂg{gg?@ rtﬁr%ﬁ@ﬁ e lgfe?ﬂ}/%f'ydnelle&ﬁlf G i) provide

g-sputtere
Eohtaut btwaenpnedevsl pf siigpansiticiderat memmmrm the next Ievel Of wiring.

it |
{65 o SpRcaPy 5Urisflig bhd Bp BALs MBS, Rrel@Ffructures
alédssed iri therfeimation of metad dine pDOA@SIs] Bottom antireflectiveopaating (BARC)

gapptﬁL@géegal% énﬁﬁ %r%*yﬁ%%ﬁgﬁlpmg cf%sgﬁ@hgg o%‘ﬁﬁz"ﬁdl%@ﬂnatenals

reanipéle used nsemioondulctor sulsstiates, conBARQY gappesr BARC materials may

id |
FoSFRkn r pBRP Ba caf ndGE AR Sk e i
Bkgose Mustale\amd alloys suwhla AJ€Cudl €84 fraEnihé Tan BNoW. d‘éNaSlhcw ora
P:ﬁﬂgéjt?% é%ﬁ@ié@ o &%H&%ﬁ' fith R0 LoBEIP CRERIE eméé,setyaufcany

S "suc phot or esi st
oot agesndlm thakbmay h@ludexh-lswtt%reﬁ Dgllde@éﬂt@&@| WM%H a‘Sd?OSS!bly organic
th S L hicall
BT e O B Bbro S elrency VB sBpfing ok, fheBito i oraphically
difinectba viasi et diaesamﬂ ortrangh slrbetvegs. di el ectric
materials including |ow dielectric constant materials
(0085¢ 1 itenbuidtheeefoierbeadesirabia e Plovide & pelaeive&irasinaggpmposition and

xides c%;gla%tle 5 rgmovfﬁ%;gg%gﬁegg% ;%%? gxérﬁplﬁhl%nﬁ%uﬂﬁ@ bR&oresist,

onposrtion le to provid
@ﬂﬁﬁbamdloowoneﬁmg esidgesnsuch BS é?rteéﬁa@ﬁl? E%ﬁ'ﬂtt?é fe%*éﬁ!ﬂg from

@‘fe d&gwﬁﬁ g§|'nh EYa%éé\%' lﬂlJr 'Iill‘i'TS h&?ecﬁg@ it WG b_Ez@éswabl?: to provide a

tetraethylsilicate).
selmm\mlemrrmmmm a0 [rooss] cana@le &firRIOHIND Gesidues such as

%h@)&)lrgs?&dBRﬁbedn'& étémﬁ@i%%ﬁiu% fFlfat kﬁf”stHIQ??&MeétﬁlﬂPVdr@&e residue as

dues’ otoresist, ion
i ampripargdeto métalsohigh ﬂmﬂectrga@nstant mamﬁts (sefemred taherein as “high-k™),

sﬁ“cglqegnic?denﬂd%ﬂ dmerl?\?éqg eﬁarctrlcgﬂétgﬁé‘lls %J@ﬁﬁirow di@B8kric constant

e'ssi ng resi trate
hatandls (rgfarecdnyetainies fpwdlesuaas gerosited pedlesthat might also be

de':x%l £ o' thie cRBANG copB5itién. It Gobifdtde desirable to provide a composition that
is compatible to and can be used with such sensitive low-k films as HSQ, MSQ, FOx,
black diamond and TEOS (tetraethylsilicate).
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materials that m ght also be exposed to the
formul ati on. The fornulation for renoving

" photoresist, etch residue or BARC conprises: an

amoni um hydr oxi de and 2- am nobenzot hi azol e,
remai nder water. A preferred fornulation conprises:
tetranmet hyl ammoni um hydroxi de, tolyltriazole,

propyl ene gl ycol BREERBUMMARY @M THEINYENTIONOpY| ene 10
gl ycol nononet hyl ether, remainder water; nore

[DOGﬂ]er'ﬂ’ﬂi fbnnﬁlﬁﬁdrﬁtﬂ@&lbedd ieaTemnS oapable of mreoﬁeeli rdraovihg 6sidues

o] ylt I -
ﬁ{'l 3.%%{9';]?%;3“&3,2@0@0@&;.9@ %‘%%kag\?% M?rgﬁ@? . §20 { ﬁ't BRRG andlor other
pORRETR Myterist Bﬁdloﬂﬂo@%ni&tr%tenélml p’ﬁdﬁssu@tresldué\from a substrate

w'ﬁwgﬁﬁqwngtga R éf{ﬁ% R rmmjszatlgon %ggc riés and/or high-k dielectric
rhatebbis Ftha’ﬁﬁl%ﬁt a3sd’\58/exﬁb"séel/6 ﬂﬁ&‘oﬂhlﬁﬁﬁdn Tthenbfmulatidrbfor removing

am nobenzot hi azol e % propyl ene
RRSRIREET gichdesidye ar 9956%“@ HRP SN rf\%g@"g)sﬁ’faﬂﬂsra"d 2-
SHiR6bérizetHi®ioRk, I@érﬂénﬂﬁér&ﬁat&ﬂ mﬂeﬁirteﬂrfo@mmidrﬁcﬁﬁnpnses tetramethyl

%ﬁ%gﬁt@l{\%%% éo!wrxagglp grggﬁlgggﬂw 2-am|ngb3|/1zoﬁ1lazoe (eilpropylene

dyImivRBRREN BtheZ @élﬂam&erﬁwﬂb%m&b prefabdbRA ee@ameiblyl ammonium
nononet hyl et her Wt 9 % gral nde

RN D151 % P aole -5 ot PraralRge o S B %, 2

SfinebéRdtHiafe me v@%a u@x@pa,wesgt dwmoﬁi@myoémer sws:eﬁ%
etch residue, R?; r}b } thereof t t thl
SIoE Wt o ARSI B107s Do (oM ORUP R GPapiitas: tiarmethy

Qﬁ?@hluhfﬁl,]{cﬁbm@s Stvat %bhltely&ﬂbﬁﬂé a&gﬁt ErEchqmau eg:ylrcb%o wt°/8F2-
matreria rom S Str .
wopm@mﬁ 383 PForb B0 BANSREUNGE RGO WO, romainder
Walspr Aﬁmﬁgr m:cfnwre pedfecéd mrh\mlatuemumpgsersemtﬂmw 2mmonium

Biboadasedh, GXBTBARia REE: PERTLH i TR Edmpgrectiazot

d BAR@Z) dﬁﬂ@bwérreeglym hmﬁememytmmer 4@ etk adid el maters The vention is
resi due ener.at ed b et ghl n

558 2 uebed BEMRnGITREteT S £ ERBATONG TRt RURCTRUOY Gepgrotoresist
sich sésidies BARAnd cérnbunaﬁumaﬁéreot fromi ssm@nateeeommqmg: applying a

&?ﬁh%ﬂq@?%ﬁg tooagbogﬁ n?%%s%t%@%? 8Q§W§)9% @%tgﬁélaf@r% tHe substrate.

photoresi st 30 material, ashed photoresist residue,
UV- or X-ray-hardened phot oresi st, C F-containing

behar or gani ¢ BELALFRREREEBAGE THENENTBG. Sich

TR POl BRBLAR S5 IO STb o esoes
(1798 mlfmrmxampha phstockséss, iomehElanted phaloresied, g fdlo_hwmmdstlreﬂectwe
SRR TR ot B3P B sucn o e
irésiu@argeae(ami by dtckipg @reedescnibed heredn. lamactiéardd mbthed involving
UL St AN BARAF 1S ST CBUEH b tobe romorcd may
mmmesﬁﬁ%xammepa@anlarcbmbbiaﬂs authadiexposed areBordashed photoresist
rn%eaqgr\l/a? sheg n%gt%?esic’s resn ue EJV— or X-ray-hardened photoresist, C-F-containing

polymers, low and high molecular weight polymers, and other organic etch residues;
inorganic compounds such as metal oxides, ceramic particles from chemical mechanical

planarization (CMP) slurries and other inorganic etch residues; metal containing
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5 conprise silicon-containi ng BARC residues. [0008]

The residues are typically present in a substrate that

may al so includes netal, silicon, silicate and/or
interlevel dielectric materials such as, for exanple,
deposited silicon oxides and derivatized silicon

oxi des such as HSQ MsQ FOX, TECS and spin- on gl ass,
c%h%hﬁé& sﬁﬁh@yorgmthmd réh:cﬂle@candlmetabmgamlabempbmdsk ionic and

@Frglr@ Q@%nﬁiﬂ%&:ﬁp@%me(megﬁ et a S ur‘éﬁgqqs Wsﬁlgﬁl@ "YWaterials,
idhRfing pa'ﬁh@%s gerérated Wﬁb@éﬁ%ad@md&htals@lamzahmsamimcmhg

FraRsebe  oecianCUAR SO, e Forap i oot

CoRPrae ilikbri-Borthifing! BXRC Rgsiddey. mul ation. The
formul ati on and net hod di scl osed herein provide for

[%ﬁbﬁiCtTﬁéeﬂe)éldué§m&yﬁ6aﬂmesaﬁ itz @ abstratdi thas may also includes metal,

phot'oresist, ion i o or

oSt i st S Bl SRS ih o e, ceposied

sﬁncﬂﬁlogdd@arah? )ﬂefwattaea gme?rt beadeesdh, assmstnmsm mkx a@(?s and spin-
di oxi de Interiev |eecr|crra an

oM Gk cheal (AR depORIBH I P e RIS S0 ek MRf I B ighk

liﬁ‘aiiéﬁh!’sa%h@h B8 YiaffUih aiicats, mmah} 0xidis; badam strohtivr titanate (BST), TiO,,
Imted to co r a tit tita

T e b Spb idogh i et s A b AP

fnbtefiBisUBwW K BEFbERIghkIrateriald willodteneintpatarewith tttd‘lﬂeanmg

formul ation di sugql. osed her 20. su

I t.
o abiah JBe OTIRtNAGOTBHERY FGEbPERh e P S i sefictvely
il%aﬁd\{(rfguh?rreﬁnfa@(buaﬁ ab | phoioh&tlsa ubstmaamemzugmm BARE, gap fill,
owk materia nat.e canbi nat i -
bipERrpoessysgBtavswanu SERITEn T daRking Al 8y, siicon
&@maul ipterieve! idile e miterigls( Rw-ilardiof 1n|gmgnat_s;ﬂms.t re¢astain
oo B e p S b e PR ERCA 53 potpyfed to.copper,
% lauwgblﬂwa\tmumuum oitsidé, taritziohe tarpalopyritede, tghgaierll -ang/or
i enzo ol e and dei oni
asaa?@vﬂwpyev B0 i e MR AasHh B SonfBlan aliloed herein may be
BuirIE{oh ylibsttalesr coltriribg Ebﬁ@tmebwamﬁmtwl Inanepaitigoiar embodiment,
gf%,%.& rdtglréaxh:sq%%r?efrﬁo ld% ge&aﬁ -k ﬁ'ﬁ%%ﬂ Jr B%ln%ﬂgns thereof.
k@% e{:ragg%ﬂﬁo ngt,?ﬁ%g\é\éaﬁr%gug{ag gﬁgﬁdl%ﬂo% fgpnreﬁchl rggnﬁﬁgs from a
Gubstidte ompiiding EARa:ztbﬁ Gorﬂmulwtt%m cpmppyhg;rcbprgpylem glycol monomethyl
t 0 I
i Ernp PR ARRoRG DT llrblel biRb N SEplEe Y °°
Saﬁﬁmﬁenzomm\zelemefdeidrﬂédhmtuul Moriegmefecaiy the dgrmulation is dipropyiene
th h ' %.. y o/«
%Bg%ﬁt}p?lg%gergby 5&*’?98%'%%“9)0 hmdhiuhPhyirdlidT35mo%;
aolwmazebenz m%t arbpylene @leﬁolvﬁ-% wifto p2-apynabeezathipzde 1-10 wi% and

Eg@gg@paéelo@ﬁ%ﬁw@ ef; agt ép emal n?r%fer@aglrmugﬁb% comprises:

Q@!ﬂérﬁémvladmmﬁmom hyetoxide G °/a.stolsltrtazoms3 \htt% Nerppyeme glycol 10 wt%,
og(grmnfgﬁnzo%%éq 6 é‘n%aa’l%lfé)ﬂ%ged ehgﬁ ng’mgﬁﬁleetﬂér Wt%, remainder
water. Another specific more preferred formulatlon comprises: tetramethyl ammonium
hydroxide 5 wt %, tolyltriazole 3 wi%, propylene glycol 12.13 wit%, 2-aminobenzothiazole
1.5 wi%: dipropylene glycol monomethyl ether 40 wt%, remainder water. The hydroxide
should have no more than 100 ppm contamination of metals such as such as K, Na, etc.
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addi ti onal conponent that adversely affects the
stripping and cleaning ability of the fornulation or
damages one or nore surfaces of the underlying
substrate. Exanples of oxidizers include, but are not
limted to, hydrogen peroxide (H202), nonopersulfates,
5 i odates, magnesi um perpht hal ate, peracetic acid and

T ermbRtioR GisEipsedRErH ‘E%@Sof an biidiver,ebraghed pardeles sor any

njtrates, nitric acjds, cerium.sa

cliopal cneenop! EtrovrepAecisie stingma/and Geamiag splfy of the
fﬁﬁi\dlétaon‘-‘d?rd%mdg@s%ﬁébﬁ mopé® Bafdces ¥ tHv urdeHge l%abstrate Examples of
hyﬁochlorltes xtures t her eof . a

ST i, byt 8ot IRSTede, RHAASRpesads BTk, dinopersulfates,
ib@dtas, rhadrié8Rim paphWarte, fiﬂl‘é@:’eﬁ@ﬁcld ahd Bt peE-atids, perslifates,

SR S . i S5 S s, (1) b ()

18 BV19 481Es, SieR saits, T stlts VéhrORTu SAI8S colsHltEafs l’ﬁélbgﬁnbmyﬁochlontes
sol uti ons from CVP Frocessn nﬂlg It is prefer

neapiuies thegsofu EXamelgs of dpsive ganielesiinely @*ﬁ@@napa%@ﬁ and

Rafal bGdEs boﬂ%l%rb\ﬂ'ﬁseéluinﬁ\aabéﬁh ﬁicﬁﬁﬁ&ﬁ andmixi@res thereof. In certain
formul ati on disclosed herein. Water . resent in

eReRAmEnts g ferguiation aHeri toyempygr sy5 )PS GPrasivgRarticies
@P\@éiﬁedlwﬁtﬂn S soldfidRs Fim OMPThrobassiiif Ut islprbferathe tat o

by weight. It can be Eresent |nC|dentaIIy as a

feBnyaidisdpsast iRspinds ERR AL LIChIFEIFess for exanple, an

eous. sol ution conpri si e fluoride ion ]
[BHG0 skt ia 553 Arasantimtoe pHAton geSpssntropy el presentin
&ﬁ@mls’wftit- g)hg fRSBbOGNT ¥4 t51abb RS %, X Hioheabdlt 1watadbut 75% or from
i ncl ude

ul t t di st
atie 1 b B0 B weloht olicabe reder ntieipbids apppSient o other

élémbﬁg sudhey fﬁﬁéﬁdm;ﬂ@ nireajuecdd sblltidnl¢orhprisiey theifioride ion source
enbodi ments, the formul aél on d|

LA B P A OT DR Okt TFRIoE APesh SPBREIATY S pon-lmiting
saimiiEofasataninantié asiahize@ watteulira plilewsitet, elistilled Watdredoubly

Ao 185 pr S e FaBRS PISKMAR N6 o about 55%

bout 0O to ab 0% | /
flonaf © ?%“%F‘"eefawﬁwaet%S@“P?%fm@%oncﬁﬂoggd%{eqﬁpga%ncggtam an
biganicediveot, thei 'Wféfwaﬂgﬂﬂﬁmhstlﬂumé a$ wgﬁblond\\lmmpbwént. The water
N i met sul f oxi de

SRR b veherey o By Pl LG g 0 % to bou
dﬂ%e?]hflycbm abputaenl aH)ODESfE ,DNFH})qu bhdnft dhty (iboﬁu::]ﬁ"ﬂ bylweight. Examples
0 cCero co n ef_amides. .

B SR pauls e sanRal ngihSe ch B4 ant 3RS AT roRBiBfgmice
@MAC?S\I h;e]ghwﬁwid?mewmp dimaﬂnylsolfmluie (EFMSObleiimetlhylformamide,
s _of . wat er an| c n
B BPEvEwamids Sordcie, ooz 859005 GRERE iy
éhol@%ergll, lﬁlhtmeﬁé igbicsl, aﬁd’olhef:amicmehmbdrmdr sulfoxides, or
al co Partjcul ar . exanpl.es
T gh ] o g shon oF Doy M TG fonbis: Flirtner
gkaraples Zf ﬂ\etvfa’iélysiiltﬁﬂelbifguhmlsoarbntshmdludajc{ilalsmdrmlwlscsﬂmhlas (Co-
C xa rtain
L alengiit enaES S eGP By el 9EioRall Bubsinted slcohols.
IMRicurvn ekarhp BYBOhedd arateisBlible organic solvents include propylene glycol,
tetrahydrofurfuryl alcohol, diacetone alcohol and 1, 4-cyclohexanedimethanol. In certain

embodiments, the organic polar solvent may be DMSO, NMP, and/or DMAC. The water
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-5 sol ubl e organi c sol vents enuner ated above may be
used alone or in conbination with two or nore
solvents. [0012] In certain enbodi nents, the water
sol ubl e organic solvent may conprise a glycol ether
Exanpl es of glycol ethers include ethylene glyco
nmononet hyl ether, 5 ethylene glycol nonoethyl ether,

%Iﬁbﬂé ﬁFgféniH SehIntBNLARaHatEd #DolE ma eddlor o1GA kcombination with
di met h et her, ethylene glycol diethyl ether,

HYDeQ’rW‘P’@r?@VQP%oI nonomet hyl ether, diethyl ene glycol
nmonoet hyl et her, diethyl ene gp%col nono ropyl et her,

[0d2hy Inesesta grebedimepisothesytesaluble H@a“ MeRy M@y comprise a

Gyl @thefD EQE’ME)héE o?b@ﬁéi etﬁt‘r@ H&lddé@h)@léd@@ycol monomethyl ether
nmonoi sobut | et monobenzy|

aihlens olyeel rgeRRady! th\%t%%)ﬂeftﬁ QMFO' 'TRWOHFQ’{ *Hpre ﬁ&!‘y&l nyc%vcol

gty latHéF ré@?t'iyleﬂe.f ?l?écﬁ' H|eﬁ'ﬂﬂ?eﬁkb’ @Rith ?@&&I%orﬁﬁﬁlﬁﬁyl ether,
triet’hyl ene dglyco di net a%é‘@et er’ et hyl ene

diefis nemm_;pn%thgleﬂ@r di R olvgel r@pmppylrgmgwdlethylene glycol
%HMllsopr%bﬂ%’there&Eﬂ‘Méﬂ@ gﬂ‘cﬁﬁﬂbndﬂyﬂﬁ @me'i‘)/dhetﬁylﬁﬁé glycol

acetate, et yI ene yco nonet h et her acet at

Roapise e@qeymthy{g@%glyo@m%pbgw gther, digthyone g@co! dimethyl ether,
Gy fene HRANEGINY] thbe) BlathyRirDycRN ﬁ:onehaéqg)a eforMHidii}iene glycol

ether Propylene gl ycol nonobutyl ether, é
1 eleprRonedpnEElveol Mopomeihyt eiber. disihienagvcol methyl ethy

Blhep 'é‘ﬂwlﬂéﬂe gﬂ&aﬁ hwonGhﬂEr@Péfthéﬂéb&étﬁ Céthylﬁﬁé‘ g@&&ﬁﬁéne@ﬁﬁ ether acetate,
di propyl ene

nmonoi sopr et her, Y
grapyiene ,g{yﬁglung%yl etheracetatg. MQ;S% nerlyca)) m@methy ether, propylene

glyb@mah@myll etﬁérhﬁlf ylehd @ry@wh@i&uqh BiHRk, ﬂi@;ﬁ%@?{é{)l monopropyl
et her nmet hox butano - math ﬂ{;‘xl but ano

t%?@y’?‘en@%’ I"IRJ"PHWQTY' eti‘e'i HRrRRYIeRaGluEH BRNCRIRPY! ether,
arp&ﬂaymﬂk@[y&l MONYI )so;ﬁbbw]@l@ﬂ*er cﬁ&ob?l@ﬂ@blybﬂ rﬁ@rﬁdb@lyﬂl ether, dipropylene

R U eth%?n;@s.{?%‘gsggg@g@%”@gpqn&tbﬁte y -Imne(t:hox?/-zbutanol 2-
mémdxwuwan&lyzih@mdl XHD- m@th‘?ibluﬁa‘gloﬂg! ﬂdiﬁﬂs{ttﬁm%yb%ﬂ?%nd 2-(2-

roxyl am nes include di et hyl hydroxyl am ne
?@W%@O%AS% gm d and citric acid salts thereof. ‘

0 ertajn, .enbodi t he formul ati on

ST it Pt e e o I dRrauiadaray 9Btormly BibiydRiom about 0.1
&E’(()ocbbcﬁtt fa%egm@ghﬁbfaarﬁowaﬁtateoeﬂqyﬁm?mm%r aadi@ salbteteof.
SEp s Bk kBt e B3 i an v
acigaalts tregeasls i ncl ude, but are not limted to, citric
acid, anthranilic acid, gallic acid, benzoic acid,

m@ﬂml ¢n a@rtdin embbeinends; the fofmumatiorcmag bdtnorﬁlly_rnmide(an organic acid.
i SO

faéo‘rgagbc %)ca%fé%rlagqp g{egrpgl]]rﬁs 8%@&%}!}8&'{@% t goutal%t’/ or from about
f0ok 8%} erdrontl@beutiode th Auel tryaye@rp:ttdf thedobryiulation. U emplary
o@?a@earngcgﬁ%%apﬁiagé 2{:70 Ia?é‘n%?&@tgﬁo cfiric aag anlflhrfaglji]c acﬁcgljaﬂlicoegcid,
benzoic acid, malonic acid, maleic acid, fumaric acid, D,L-malic acid, isophthalic acid,
phthalic acid, and lactic acid.

[0015] In certain embodiments, the formulation described herein may optionally include
one or more corrosion inhibitors. The sulfonic acid or corresponding salt is present in
amounts of from about 0% to about 20%, or from about 0% to 10%, or from about 0% to

about 5% by weight of the formulation. Exampies of suitable corrosion inhibitors
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amounts of from about 0% to about 20% or from about

0% to 10% or fromabout 0% to about 5% by wei ght of

the formul ati on. Exanples of suitable corrosion
inhibitors -6 include, but are not limted to organic
acid salts, catechol, benzotriazole (BZT),

resorcinol, other phenols, acids or triazoles, maleic

incInyel iiuti 8re itliitbd € orgbNidacidiesalts Cﬁt@cﬂwlbenmfmﬁﬂﬂé (BET),

esters, of aci ar boxybenzotr fructos
BRAFORPl e ARGl Aeids or SRS LTheleds P o RBAIE A Redide,
d:d!écﬁ@ﬁlp?f@glllﬁ gsterd.of @ﬁlf@h&!d] carbbadentatiatife, fluctose, ammonium
ri ro enzene, I enzen
o ¥ste iRy AR & o GO ARt 2, dmeyisptonpetamide,
ihﬁ drokyeh@éhdTdihyaloxgbérzehs elieysiorytiravanic, @hdinhigtures thereof.
| ow ng additives: surfactants, chel ating agents,

[Db¢ﬂ] Cohe fopfLkati6H ﬁmay‘é]é‘bﬁnclbd@@h@lﬁﬁmow teé following additives:
Addi tives ed.to hefo

Seclantse ahelalita P9esi ohaRlca madier. i bitsideS Ak abergpatves.

Aédlwas rhAEbs hiddtPionie PruRLie® esgibad iherdity pmfwdteh ehat it does not
rrul atjon or the i n th unde

oIy et £13rstiiging Suskarite SRy e olpuatio ol Be ntegrity of the
ﬁfﬁie?tyinghﬁet?i t@iﬁbdm amddrpﬂ?iﬁdg hnteKeVélHﬁlecﬂduSmafBBlals low-k and/or high-
ex e 0 ion.i S, use
€ ek ot axomply e Rupraton siEeh & fatla Sipsatsccontaining
toppletldre Rthulation dbesnist |ﬁdlﬂtb$add‘tainal/\§ddlwl/es mmw:im hbfefase the
per rmul ati on. one exanpl es .. .
CoRE bich e Deciafnuiblishy SOF GimSas of (ARtaseh e agiLes include
adculylenit a\ahbly @pd tdbﬂvaémés tr?e@;tfydu@tmmgltmlﬂnbm(t alkoxylated and/or
Se e a e a

I ted d/ t '
el b cEAMS e did SEerotE oad dphaites hetact Alidhols. quatemary
Enities rand dramiiBsNamides ¢indudingiapasic samedesubh @ ldindéthg formamide
A ey ZedbRieacy 1 aRRysletiieh (prie e tele AVizcine). and
chegthtirnejeatsyichrisbe)a-diretdnes; hetaketoignivegs namoxylichacais, mailic acid
A et 8rd Palng ot A dedeia SRIARE! 11ge it ertory amines
dicastes andatridmbhesi vati ves thereof, and tertiary am nes,

20 di ami nes and triam nes. [0017] For mul ati ons
{i](tsld] o§edmi1&i1cmsrd|sa:tdsed et atel compdtiblesvitissubatrates containing low-k

FRE et con Mo Sat e g BbEiNS ar¥'2o sy n

ptmppmgmnm'asnstm a'lcmdlr@g:qsmse tand ecgatiVerphgidresists and plasma etch
gLs an

Pt s SEer 55 gEkdircpaRIeS, Sl SRy EY TibrBFug felles. metanic
oEitias,|dr phdtoresist dﬁm\ele&es rig\clwioemfgflturemwnh gagdowtcotrosion of copper,

. L e
SRS PR CRrinhes SEtst Ry Risbrs . FRsSmiRE S are compatie win a
fvariety bteta silzbnr, sliwop aidxidecintérieveladieleatric etaferidls, hat-&land/or high-k

SI|IC? silicon dioxide, interlevel dielectric
4% s, lowk and/or high-k rmaterials. [0018]

M‘tﬁi at ht%g ﬁr‘?{‘ ﬁ%ﬁu acl;Jthrr\]é;pl%rc(e)é:se%Sphoﬂ:rgs&tlgyfeer?s' cscgat.le.cil gn {he

substrate. Using a photolithographic process, a pattern is defined on the photoresist
layer. The patterned photoresist layer is thus subjected to plasma etch by which the
pattern is transferred to the substrate. Etch residues are generated in the etch stage.

Some of the substrates used in this invention are ashed while some are not ashed.
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30 substrate. Using a photolithographic process, a

pattern is defined on the photoresist [|ayer. The

patterned photoresist layer is thus subjected to

pl asma etch by which the pattern is transferred to

the substrate. Etch residues are generated in the etch

stage. Sone of the substrates used in this invention

Wihen dehsubstrhies ares asheeda the mein rasidees to berclgdned arbetchant residues. if

4 ST A o P 45 bt 6058 re b
etsh eskidudsandtphetamesistsr esi dues to be cl eaned or

stripped are both etch residues and photoresists.
[0069P] THé metheidided crilextherbiadninebe conduetediy cootabtiog @dsubgtrate

GRS el PSR B rbordir P ReE el o, 430 iroxice, or

tyrdplex bdeomininationdhiprdeek presemtcaasta filet oroasidies véthf the deseribied

Bl TR o o S 8 o o

aepthecthiokndsk f that raaterialdo detramovéd. ckirgensrahfthe kebstrate is contacted

SABBAIong & ye¥sa] GRS oPS0BIG at 4 RtiRld BhfingFrom 20°C to
8501wk &bM@O°Gtto 801G udnont 20°€ toAGCn JypicalrtimeDeriass for exposure of

S B P L M5 1 Dt o 11

BOmimltes,icon tod§ minutgs. Aftengontamt with dimpfoemulatian,ttbe 80bstrate may be

B 08 o S patog ol B AU Spospngre.
bertain embedirents, alteionireiderateDinsery rinse tyntainig deigrized water with
B 3 S5 BRSSPyt e st
wihthe formgatio described heregr. Wowdvet,3he {dmewladidaican besisadyn any

f 4 ing, . i -

Bl B 4 i Phlco 8ol e R Edr ABroresist. ion
iHoplented photoeesisbrBARGH ashroredeh tesiduse dnd/ar easidueset hod
known in the art that utilizes a cleaning fluid for
10020} erfbe dellowingure e agrpsyms beerd injthip ISpatiEigation:
phot oresi st, BARC, ash or etch residues and/or
resi du@M[ 0020Pipraeylens glyo! meprometiyhetheer onyms used
in this Specification: 20 DPM Di propyl ene gl ycol
monometlMAH et herTetramathyirenmerisnhDydreXi@®ni um hydr oxi de
TMAF Tetramet hyl ammoni um fluoride DI water Deionized
wat er P&IAR opy| derageiylammenigpiugriden nobenzot hi azol e

TTL ngﬁl triazol e [0021] Fornul ations for working
water | | felenized Wil e 1.

exanpl
PG Propylene glycol
ABT 2-aminobenzothiazole
TTL Tolyitriazole

[0021] Formulations for working examples are listed in Table 1.
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-8 Table 1 Formul ati ons Exanpl e A Exanple B Exanple C
DPM 25. 00 DPM 39. 00 DPM 50.00 TMAF 0. 30 TMAF 0. 00
TMAF 0.00 TMAH 6.50 TMAH 6.50 TMAH 6.50 TTL 3.00 TTL
3.00 TTL 3.00 PG 10.00 PG 10.00 PG 4.00 ABT 8.00 ABT
6.00 ABT 4.00 DI Water 47.20 DI Water 35.50 DI Water
32.50 Exanple D Exanple E Exanple F DPM 44. 00 DPM

40. 00 DPM 38. 00 TMNAF (able TWHermmlarisMAH 5. 00 TMAH
6.50 TTL 3.00 TTL 3.00 TTL 3.00 PG 12.13 PG 16.13 PG
10.00 ABT 1.50 ABT 1.50 ABT 5.00 DI water 38.37 DI
Water 36.37 DI Water 31.50 [0022] The sunmary of etch
r at eSxampleAanket | ow k Edtampled ri cs are prBvampdd G n
TiMe 2. 52500all @©PMhe fol 83980 ng eDPM rates, 50.00
MasguUr enent so.8@&re camMiict ed ato.@ 10, TRAF 40, ando60

Mt es of exgesur e Tfad enper g s € of AR Thi ckngsg
fa@sur enent sz ygre defgrm ned fgg eachqii me i ntervalyg
gyl graphedqglgs ng apd east saupsies fipg nodel on hiag
Ul ts for ggach exgRpl ary cofppsi tiaar The 4.00

Ghgidrat ed st spe of o heser! easis sfluar ey fafer Mdeko8h
each conposition is the resultant etch rate provided

in angstronms/mnute (A/mn). In 10 determ ning

di el i etch rate, ers had a b ayer
quwgﬁ?g%bgé @knes%Pﬁ@g&?@éﬂe@n Sip EM@E‘J

termn usin Fi | nirek 0

gl c El'l '%Eomat er§%€fl ec%ﬁé‘r 388
A%M"‘bm mat el 00 nildLof a testO&ol utifdh was pl adél

La 250 ni Qﬁker W& h stirrddht and Keated, if 16.13
Péiqrm red, t&0Phe spé&iified tenpeltaturéBTif only ohél
viltler was pl 28@d i n AWsteiker 2ot ai ni RyWedarut i on 36.37

cRi¥ater15 vvaﬁéﬁowas pl aced in the beaker. After

determning the initial thickness, test wafers vvere

i mrersed in the exenplary conpositions. After fiv
[A0R¢L eEhe symmapsef aipl etes qblanket dow b dielactiing Qrﬁ@"?\@!ﬁd in Table 2.

FOAILGF it olEWIRG @€t rafest He8SurBineHisSRerdicbRadtaé@ai 8.6, 20, 40, and 60
\é\'l/?r%u(teés c?fneiposure at temperature of 40°C, Thickness measurements were determmed
at each time interval and graphed using a “least squares fit” model on the results for
each exemplary composition. The calculated slope of the “least squares fit” model of
each compasition is the resultant etch rate provided in angstroms/minute (A/min). In
determining dielectrics etch rate, the wafers had a blanket layer of a known thickness
deposited on Si wafer. The initial thickness was determined using a FilmTek 2000 SE
Spectroscopic Ellipsometer/Reflectomer. Approximately 200 mis of a test solution was
placed in a 250 ml beaker with stirring and heated, if required, to the specified
temperature. If only one wafer was placed in a beaker containing solution a dummy
wafer was placed in the beaker. Aifter determining the initial thickness, test wafers were
immersed in the exemplary compositions. After five minutes, the test wafers were
removed from the test solution, rinsed for three minutes with deionized water and
completely dried under nitrogen. The thickness of each wafer was measured and if
necessary the procedure was repeated on the test wafer.
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conpletely dried under nitrogen. The thickness of each
waf er was neasured and if necessary the procedure was
repeated on the test wafer. -9 [0023] Exanples A, B,

D, E, and F were evaluated for lowk conpatibility.
However, exanple C was not evaluated for |owk
conpatibility. However, all six exanples were
[0023)uaernpies Al B/ E,adnd F werd evaheated for idvwk compatibility. However,

BARC d - h i,d - ' bl .

Babgle G pughr el PR ieasBiint PBWR’ ol BB Shaihples were

evaiua o thdircabliiod toremhon@ photolesigt BARE, andpostietchsdgesidues as
G5 BB S Sl 8 i

dadbRfe thé BorousiBDParsl Was) 8RdtitdBiréthovBEdiiie Photbieeis? add the BARC

SILK A 40 Not tested 341 B 40 2 3 7 Not tested C
matefdk tested Not tested Not tested Not tested D 40

Not tested 2 7 Not t d 40 t,;tested 2 5 Not
tested F 40 Not tesﬁsé%’?‘i2>%hl(ﬂ{égt(&'f'ga JSR LEB- 043

comnuf act rad hy 1CD L~ RDDEMNG._2 £192 2TNA
TITLATTUIT AU LT UT WU OUT VN T TT O, T L TViD e J AL,

o~ 11Vl

manuf J{%Hbgfgtukgy”Air Products & Ghgmiseal@mibync. 10
[FebieE I TV manur gctur ed by |[Dow Chem cal], 1 nc. | 0044]

Tabl e [3 iI°Pust rpt/8R LEB®42f|f e PDEMS2dss |of PREMB2Rr dd  pSiLK

coipogitions for ,rl\i%ft%\/i ng | phot qr ei si tf, BARE: and |etch

ree:dLeS flomt ﬁtg —alt I wnfdr had*109 A 1

o
uuuuuu A~ rrre VVCAT T TICAAU [ "xv e ) LI LILAL

phGt ofesi sfp | ayprs, 293 nm BARC4 ayer,] unknpwn Ut r ot tested

FOW K ayer andfstitcon oxj de 15 Iayer|. The Substjrat e
was t hen pt0oceskediobiestedelr sival tasted s bs Nettested n Not tested

pré&¥erred 40 Not tested 2 7 Not tested
E

40 Not tested 2 5 Not tested
F

40 Not tested 1 >10 Not tested

JSR LEB-043™-manufactured by JSR Inc.
PDEMS 2.5/2.2™: manufactured by Air Products & Chemicals, Inc.
p-SiLK™: manufactured by Dow Chemical, Inc.

[0024] Table 3 illustrates the effectiveness of preferred compositions for removing
photoreisit, BARC and etch residues from test substrate. The wafer had 193 nm
photoresist layers, 193 nm BARC layer, unknown Ultra low-k layer and silicon oxide
layer. The substrate was then processed by immersing the substrate in preferred
compositions In this procedure, one or more test wafers were placed in a 600 milliliter
(ml} beaker that contained 400 mis of each composition. The 600 mi beaker further
included a 1 inch stir bar that rotated at 400 revolutions per minute. The compositions
having the wafer(s) contained therein were then heated at the time and temperature
provided in Table 3. After exposure to the preferred composition, the wafer was rinsed
with deionized water and dried with nitrogen gas. The wafer was cleaved to provide an
edge and then examined using scanning electron microscopy (SEM) on a variety of pre-
determined locations on the wafer and the result of the cleaning performance and
damage to the underlying interlayer dielectric (ILD) were visually interpreted and coded
as provided in Table 3 in following manner: for cleaning “+" indicates excellent, “P”
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conpositions In this procedure,
wafers were placed in a 600 mlliliter
that contained 400 m s of each conposition.
beaker further included a 1 inch stir

rotated at 400 revol utions per

conposi ti

Erovi Sqe_'(gi ﬁ J{;&ﬁl e 3.

wat er

pre-

ons

iy (

on t

one or

m nut e.
havi ng the wafer(s) contained therein
iNdi¢Red b@rﬂalhﬁﬁioed and “t"Heditatee paorcanddop builedamage3” indicates no
After exposure to the preferred
§AT8% was rinsed with deioni zed
and drled Wi th nitrogen gas.
cl eaved to provide an
scanni ng el ectron m

deterni ned | ocatl
of the cleaning perfornmance

The

nore test

(M) beaker
The 600 mi
bar t hat

The wafer was
edge and then exam ned usi ng

PN ERE G |

y of

nd the result

mn o fln

under | yi yer ng%el C LD) Vi su Iy

I Nbedhpr et ed41 %ﬁ CQ dedt' Bflgggrieééto | n‘éﬂi\gg €13 iqlffb
fol |l owm ng nmaroer: |f anincteeani ngcleard' i ndi clE@es damage
excedlentf, "P' -20 i1ndicatles partial| renpval {and -"
indi cat ed nm‘ﬁo and f nr15I LD da_r_;ar*n L ndtcat-es nr\
dama%)e ajd " -4'6 i ndi catgs dclmage+ Tablije 3 SEM Resulits
S—tenpergture—ti g phot oTegT St BARC Tf[CD EXanpl €s C
m nut es dl eamocl egdn dasage| A P+ 40 15 + + B 40 18 + +
+ @40 35 + + + |D40 15 4 P + E 44 15 + 1 F 40
15 + + + [ﬂd@q] HasedSon tlhe rdsults Cb.%.ﬂCC eh
patt%rnec wafgr, ¢xampjzes ¢ B, ,O, Eljand F dijd nat
uauuﬁc tHe—porous DA sTXexanples Were gififecli Ve
in renovagl of4ot he 15 + + +

[0025] Based on the results obtained on patterned wafer, examples C, B, D, E and F

did not damage the porous ILD. All six examples were effective in removal of the

photoresist. On the other hand, examples B, C, E and F were effective in the removal of

the BARC material.

[0026] While specific embodiments have been described in details, those with ordinary
skill in the art will appreciate that various modifications and alternatives to those details
could be developed in light of the overall teaching of the disclosure. Accordingly, the
particular arrangements disclosed are meant to be illustrative only and not limitings to
the scope of the invention, which is to be given the full breath of the appended claims

and any all equivalents thereof.
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photoresist. On the other hand, exanples B, C, E and F

were effective in the renoval of 10 the BARC

material. [0026] Wil e specific enbodi nents have been
described in details, those with ordinary skill in

the art will appreciate that various nodifications and
alternatives to those details could be devel oped in

light of the overall teachi @LAMSt he di scl osure.

Accordingly, the particular arrangenents disclosed

ar e faﬁﬁmhtldrﬂob&amddmgsﬁhm:bnemt dorl inplardedphotbiesist,iBARC apd/or etch

15 t h vent iaon _

{ neesdeprgin he Il o8 S ises ah S {BEridtha 2 2
GQ%hﬂﬁd&hhﬁthhh&éﬁminamdet waltelk| pBVided tiRatitioe hydrexide shewd have no
renovin or esi st ed photoresist, BARC
aniBE ﬂg"i%{boorw&ﬂ%t MQ?H%Z&# ormul ati on conpri ses:

an amoni um hydr oxi de and a 2- am nobenzot hi azol e,

remai nder wat er,, rovl ed that ul d
?ra\fé‘erf%rm‘@atiﬁ@rcg Ct' AN T%@ep?;rﬂ" &(ﬁ{? %bg%lgg%gs?é%gt al s.

2. The formulation of Claim1lis free of an OXI di zer,
abrasive parti 3. The .fornul at

S rradiaion SheTR MR B BRI Byfogte  Sected frgm the
gr Q#Burs EdHeistihg BBteGhnetiyi ameidnium hydroxide tetrgaietiyiagemonium fluoride
tetramethl nium fluoride and the m xtures

t heteghe UFPﬁ N§rEPhul ation of Claim 1 further
conpri ses 0 to 60 wt%of a water soluble organic

Sﬂ{é‘{eqq %@Latlgh]%g her%f ﬁﬁf'ﬁé? Bst:{léb B@‘?orogl v&ater soluble organic
( Nl\éavend BéIEétBM From th9>gr«ilm doDbShg oﬂdmeﬂ‘ry}dCbtaﬂméﬁ(lMACN N-methyl
clidare Lya s Tapfoxds IR, o EhifimdRfis, N-
et il gy ﬁorﬁia{lﬂ@é foramandids,, dlmletmh?)-lpmendulhé (BMB@&; ‘tetrahydrofurfuryl
|t f t
grcgh%lf@cgﬁl%] %tH)CS' g%p@gﬁsam@ég :%é%forg gﬁEom Hﬁ:ltifunctlonal
( Cleorfgdiinds) Hmrmtyemiﬂes amyioo alcobsls divtd and mly:qjsyl (6reCo)
I h of ur.f
a1 Sekatedls 485y B HInHERR G RERRSS nichie R Q.
t hetemahymbmumamema diScetdimealtohnohil mwdnh@fan@ﬂmqwanol glycol ether
furth sOf1t05vvt%of a substituted
hydf9 gﬂ e?:ﬁ? acid salt. 25 6. The fornul ation

of Caiml further conprises 0 to 10 wt % of an organic
acid selected fromthe group consisting of citric

aci 4y ant hranl |k 6146 Curthg! donfpriRed 8:1 tBSN494 61 &&itshtituted

hydroxylamine or an acid salt.

6. The formulation of Claim 1 further comprises 0 to 10 wi% of an organic acid selected
from the group consisting of citric acid, anthranilic acid, gallic acid, benzoic acid,
malonic acid, maleic acid, fumaric acid, D,L-malic acid, isophthalic acid, phthalic acid,

lactic acid and the mixtures thereof.

7. The formulation of Claim 1 further comprises 0 to 20 wt% of a corrosion inhibitors
selected from the group consisting of organic acid salts, phenols, acids, triazoles,
catechol, benzotriazole (BZT), resorcinol, maleic anhydride, phthalic anhydride,
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mal onic acid, maleic acid, fumaric acid, D L-malic

acid, isophthalic acid, phthalic acid, lactic acid

and the m xtures thereof. 30 7. The formul ati on of

Caim1l further conprises O to 20 wt% of a corrosion
inhibitors selected fromthe group consisting of

organic acid salts, phenols, acids, triazoles,

Cab@t@bh)d:l pﬂ@ﬁg’dlot Bsmbtgﬂlaidbjd cadmwtmnzgtrgaznlal fsugtose, ammonium

pylt o I"fﬁtﬁ 9&@@?2\&%& %ugp%ﬁ‘te maljigdl&?étﬁ%ﬂi

c aubﬂe@mﬂm@édetmldb,emhydmxytmEha dihydraxybenzenesul f at e,
gl yci ne, trameth ni di i m nodi acetic acid,
di ﬁ@‘ﬁ%ﬁf’%ﬁ%%m'& QFH %’Bgm{e? hﬂ“‘y%‘?foxybenzene

di hydr oxybenzene, salicycl ohydroxam c, and m xtures
thereof. 5 8. The formulation of Claim1 further

Eorpdormgn 1 S EBRpCoiRises 3 a0y d sBdbed from the group
erd:bf\sleﬂng ofd)seﬁacthmte odheteting agentst ﬁenmcadtmndzf'@rs nb/peolmcndes and

pr l\wlésg\? N %ra&ﬁ.%gﬂgéhﬁaﬁ éﬁjeo%c?ql d&%ﬁ%&ﬁ@&sﬁ%%ﬁ?& the stripping

or dnb&:leahtnggrbnltty/oﬂheIfdbrmwm@mdrylmgtegetymf m&;uhderb'rm,g mgi@l silicon,

fg{ﬁl_!hl%gg Hg)}(gl? fédﬁv%tcﬁ&?épf? (l;ﬂagérﬁés? fok\g k%PHrr]S’F’ ﬁ[g'h terlals

renovi ng phot oresi st, ion inplanted photoresist, BARC

gg%ﬁr@g ‘fouin IH%*J ﬁ%V\ﬁ&EFes&t |Br?|ﬁr§}g£ﬁw5 gﬁbtﬁl:bsmt BARC andor etch

anmmoni
t ol rgkitieé whetein thprfapyjlmm apimyprisks: tetramethplammonilmasirexide,

S SR YTk SRR e 8l OB 6y monomans

t hae1her1 ﬂﬁminwecrmmmrpmtded nhaifther’eydtbgde should have no more than

for atlo erein the formulation
con W%@Pé%n&é?yrﬁmyémmm um hydroxide 1-15 wt %
tonItrlazoIe15wt% propyl ene glycol 5-15 w% 2-

e v

f or amfrm»hluunhscdrm@ﬂeaﬂﬁﬁgﬂ\f&h.etpbfltﬂ\aaolfe1~5cyﬁ% mny&ﬁme QIYCOI 515 wt%, 2-
Lato 45 Wi,

t oI rpln%sgr}zo'irﬁg:{pw 1BXJ!A/B {}Wgé”g@} c\i}%‘y ﬁfﬁggvﬁl\ﬁeﬁ'nﬁe%r 20-45 wi%

am mnhmm@mﬂalazol e 6 vvt % di propyl ene gl ycol

nononet hyl ether 39 wt% remainder water. 12. The

formulation of Claim9 wherein the fornulation

cdnibhé Sesnulationrad Giaitnd whensirothe dermwation comprisesitetsgmethyl

t ol Yl i RAPh it %5 W APWRRSZK ¥GRY%, prophen¥tgkicol10 wi%, 2-

aminobenzothiazole 6 wt%; dipropylene glycol monomethyl ether 39 wt%, remainder

water.

12. The formulation of Claim 9 wherein the formulation comprises: tetramethy!
ammonium hydroxide 5 wt %, tolyltriazole 3 wt%, propylene glycol 12.13 wt%, 2-
aminobenzothiazole 1.5 wt%; dipropylene glycol monomethyl ether 40 wt%,

remainder water.

13. A method of removing materials selected from the group consisting of photoresist,
ion implanted photoresist, etch residue, BARC and combinations thereof, from a
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30 am nobenzot hi azole 1.5 wt % di propyl ene glyco
mononet hyl ether 40 wt% remai nder water. 13. A

net hod of renoving materials selected fromthe group
consi sting of photoresist, ion inplanted photoresist,
etch residue, BARC and conbi nations thereof, froma
-13 substrate conprising: applying a fornul ation

acgw&bfwcdrﬁpr@rfy apbl ing o fBAnSIals sctordingto Clahmydo thessubstrate to
material fromt strate. 14. The nethod of daim
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metdudshitafed Byaroxylhminder i acid bait.f or mul ati on further
conprises 0 to 20 w% of a <corrosion inhibitors
selected fromthe group consisting of organic acid
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18. The method of Claim 13 wherein the formulation further comprises 0 to 20 wt% of a

corrosion inhibitors selected from the group consisting of organic acid salts, phenols,
acids, triazoles, catechol, benzotriazole (BZT), resorcinol, maleic anhydride, phthalic
anhydride, catechol, pyrogallol, esters of gallic acid, carboxybenzotriazole, fructose,
ammonium thiosulfate, glycine, tetramethylguanidine, iminodiacetic acid,
dimethylacetoacetamide, trihydroxybenzene, dihydroxybenzene,
salicyciohydroxamic, and mixtures thereof,
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19. The nmethod of C aim 13 wherein the fornul ation
further conprises an additive selected fromthe group
consi sting of, surfactants, chelating agents, cheni cal
nodi fiers, dyes, biocides, and the m xtures thereof;
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I hyl 9 [ :
crgamgorwget yl ether 40 wt% remai nder water. 30

22. The method of Claim 20 wherein the formulation comprises: tetramethyl ammonium
hydroxide 6.5 wt %, tolyltriazole 3 wt%, propylene glycol 10 wi%, 2-
aminobenzothiazole 6 wt%:; dipropylene glycol monomethyl ether 39 wt%, remainder

water.

23. The method of Claim 20 wherein the formulation comprises: tetramethyl ammonium
hydroxide 5 wt %, tolyltriazole 3 wt%, propylene glycol 12.13 wt%, 2-
aminobenzothiazole 1.5 wt%; dipropylene glycol monomethyl ether 40 wt%,
remainder water.
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