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TI TLE OF THE | NVENTI ON: AQUEQUS CLEANI NG COWPCSI Tl ON

AND METHOD FOR USI NG SAME BACKGROUND OF THE | NVENTI ON

[ 0001] Nunerous steps are involved in the fabrication

of m croelectronic structures. Wthin the

manuf acturi ng schene of fabricating integrated

circuits selective etching of different surfaces of

the sem conductor is sonetinmes required. Hi storically,

a nunber of 5 vastly different types of etching

processes, to selectively renove material, have been

successfully utilized to varying degrees. MNbreover,

t he sel ective etchi ngmoft OFffiHE BIMENTIONErs, within the

m croel ectronic structure, is considered a critical

and £OUECAS St BANING (JTEMPOBIEONARD METIBODIFOR USING SAME

fabrication process. [0002] Increasingly, reactive ion

etching (RIE) is the process of choice for pattern 10

transfer during VBRCKGHRGUNDIORTHBEINVENTODNT or mati on.

For instance, conplex sem - conductor devices such as

[oaDAg N ORendIBAVEIeps dreninesiogd iDaks fabrisationhsf chicioelpatrordc structures.
Ltiple | rs of inter onnet WL T

ihitlrmon BTt taneie oGt HdASy bl plellrifing o

dﬁfeeertﬂ%edacetshrfmtemlbenduu@r $ a}menrnleﬂeqoh'ed.CHlstcmcally. a number of

e cont act

grf)yi f tg {ev?l 'Ofl SN, ceon terial, have been
vastty; ey, nbwp%ﬁe?aﬁcm P??&eﬁﬁ?& OReIeetivly FRURYe BrteliRl PR
sg@ie_%bfully Dﬁ&eﬁﬁ@vé@mg@@_@?t@sl \I:\m)rswelncmu rsetEcmBsB@tCFaﬁg of different

evi ce | nterconnects ench structures are use
R, B POeREoT T PR Bplitiesta HiBalEhditadl step inthe
intégrasedamdui fabRciticigrocdasr es typically expose netals

and alloys such as Al, Al/Cu, Cu, Ti, TiN, Ta, TaN, W

[0002] sndreagimylp reactive livreétdring 5(§Fl€4|l‘:5:‘!r)1 isAthe radest of chevia for pattern
tungsten, tita m or cobalt. The E pr.ocess .

e IRE AT Vibnae! e Anglifetih formten o b PEGER Spmpley semi-
chhdictdrajevices sucteas adwaipidtd BFRAID Ahdl micrapretéssorsa svhivbl rbqurre
ng,ﬁtm%g @gg%ﬁ‘}f ?rvérc aci? Iﬁv&ﬁbﬁlﬁa}% étf b g%‘é’rr‘?\% aﬁnes and trench
struétheg! Wpbiatalisad, d&bg%tgtmhgenam dglmm td bmﬂe a:ﬁdtaof between
trenc tructures. oSt r .

oB S0 T T e RECO R 20 P Vel iy Mgt nes are
cb%dljdﬁeé bitustonad lusé@‘ids H;‘wﬁ@ hﬁé?gartd%etspaltrémmctures are used in the

otorelst Jnn ctlve
arien ! geia e Sk Tpe e veety lops 8 BonT aickyiés Rty expose

ndtars Al iadys sueh @zsynqa eAl/CAR LRI, FiNyiTag TEHSWf qww pstlicdator assilicide
Er OCGSS@S or

dr ogen. cont aj ni n reduct | ve
fioscseiaadl ok Repufraanat " BBl bRbel oyl Eaues o
r@@dheCdoear&bmlelxeﬁxme)ahatcr@mhaaae Ems@.ftte?@ﬁdnﬂd@matenal as well as
i n¢l udi n anic materials

PR PGS e 1000 Pctpresist il aitrefeEive ieptpaanateialy used to

nmgreﬁih@amadatr@hhé lad] Retabyidsetidar Srefole Binasurexi des - 1
hal i des of titanium copper, or related netals

{mnqho@GRLB)&rbthér%t@H PE&IBssd; Plasma photoresist residue cleaning is
typically conducted by ashing the patterned photoresist with a plasma containing a
reactive agent typically activated reactive gas(es) such as, without limitation, an oxygen-
containing gas for oxidative processes or a hydrogen containing gas for reductive
processes. Like the RIE process, plasma etch or plasma ash cleaning leaves a
combination of residues including organic materials (e.q., residual photoresist,
antireflective materials, and the like) and plasma etch related byproducts such as oxides
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chem stry and substrate being treated. [0004] It would
therefore be desirable to provide a selective cl eaning
conmposition and process capable of renoving residues
such as, for exanple, residues resulting fromb5

sel ective etching using plasmas and/or RIE and

oxi dative ash or reductive ashing processes.

2OV el | & ' A [
PRSI it 4535 PRl Lol #8r3p Bl
chegidyesdsaubstrats beinghieatpdand ashi ng resi due, that
exhibits high selectivity for the residue as conpared

[0eD4fetibiveyld tfieyéfod et dedinable to pnatidea seletivegiedding composition and
[ . terj.al s havin [electri ,

SR G Bt B PR RS R B e st rom

seledfiar efching ukiey @lasdias|apdiar IRLE @t exidatiee asicéruddugive ashing

| el j "l Qw. k' i al e .
bt UOREOTRL Mhbipted GRrepk o BRbe £ Pebeliging cpmposiion
and precess ! dapabld.db ramovingessidubasuch 8 etshinh and ashipgsedieuk, that
SFHRHE b 8o i AR PP PPt HRE 8o comsten
(thigipds matevialst(pat, matedalapating balieledttic avrtstart gredter thsed.1), silicon,
sHl8 SR RV oty relertis BRBEER 1o Fistirtia et Drow 1)
rrgd’fﬁ@_ I Is (emt ]tmﬁte;riialssfmd lmigwa’eliep(ridmwastaf%ss Eh;lﬁfcl(} o IéM]nd NBEXt 185 or

| uf act ured | [ ials, . .

e i F0 S Ui e e R PR eS8 e e Gy g Wy geaming
campusition. t It woulddeluisitalsle tabiogidecr campusitionshatiio tompatible with and
SRR ROERS oS rehe o REr LB R R bl o
hi NGB b qLiIdRE (HBG, metradsilsediacatie (MW sFOK,BLACK DIAMOND™
e ralEE e SAPRiPe RERES i A O BoetrapinyERs e n
apdition &sthe abbveqtith:a:rula(rJI bs bléslmbléf:)aawtcan@?bifbm ltttgeisl/(a'qmg?l%-bised S0
ired extent netal, w Kk, u

B Rl e M R E e MM RRT G i 21 s that i ot

al so be exposed to the conposition. In 25 addition,

t he conposition disclosed herein may exhi bit m ni nmal

11 con oxi de. ot iEr FUTVRES GF THE BIERARN e ud ng
18P < The b TR0 ReB R bistiaR fGTRRIIP BEPalF biddeotvely
resovirty eels|doesuthes, sethioaimitatiboy posh plabaataicte post astgocether residue
i t. d, t t of hip....|
R Ssep R fhof ik fo s 87 ule B ik et o &G pprys fow K
aTdiei‘ ?iglek dweqtm??igmria?gbatgaiﬁmd?ggbe iex;@)cglsgﬁ todieecagm@dsition. In
st .one_se ] ’ .
i 15T SortsT oyt clds barel! Mk s BT rilFmet eteb ratgs of setpin
dialectvic_rmstbﬂegs sodH &8 sidonoidd shanletal Imak or ireedayeroinciading copper.
itor does..n

T BB B3 B e A S B 5o oo
sdivears whiichaationd dedsamigamduetas eharifdcture 2o reduce organic waste and the
cost of ownership. In one aspect, there is provided a composition for removing residues
from a substrate comprising: water; at least one selected from a hydroxylamine, a
hydroxylamine salt compound, and mixtures therecf; and a corrosion inhibitor provided
that the corrosion inhibitor does not comprise a water soluble organic acid and wherein

the composition is substantially free of an added organic solvent.
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[ 0006] Al so disclosed herein is a nethod for renoving
residues including etching and/or ashing residue from

a substrate that conprises contacting the substrate

with the cleaning conposition disclosed herein. In

one aspect described herein, there is provided a

nmet hod for defining a pattern conprising: coating a

1888810 5 5ap BREneir €3 Therlo it Riceg inousing lching
oG @sking sesidue ters fassubstigtetthat copwrises cordagtiogdie belstrateawith the

c@e%{r)ﬁg?%n@gcisgtgﬂ o‘?’éﬁ%%%ﬁ %tefetm efrﬁg{ ;%Bégedég@ﬁﬁe%r I‘ﬂarélﬂt fﬁe{{ig provided

formTa erne rate; exp 0oSI h
gratthedietiefinngta pattern coraprising:iceatingia pb@totaswéogta:at Iemt a portion

;‘5 s?rgtel Etggéraghsegl r};dée(mngv é}i}%rrpgml%r déérjes%m‘fjransfemng the

the "resi
paﬁatramtto agieahtea patibre phibd sstmtate catehing the mttemmptnsthe isobstrate to

RGBS Abodfe ATRleBR ABLARKTH BMied rescve oo
tatx':]eq?weﬁg Ief:)si.r'n ?Lmtiqn dgﬂ? al'lwctuigrrastsgamﬂ]prionluliekmi residupyrand réedving the
s S B HRr83hg Rat At bl ik P EbrPBRE B ing: gprer o
ezt sub selacteddtoiya hydrexgamine, adydesdylemgersatt cooipeand.. and mixtures
%0%)8*7%%9.0%’38%@5[ @?Pfdgrﬂ[ gqﬁ% tILng' %gr{om n |ﬁh%lt5@50@g%ot comprise

e conprising
aceateasdluplg ordemicsadic andivbersin theoopopitisn ts substantially free of an

SOt erf ar |l east one selected froma,

el “I'ﬁ%ne%ﬁ‘f%%%%% R i B 33y PN b g Bl edfom o

swaﬂ;tmte so:lnpbé;lag arogtaTiicg &el slibamate whthraecompdsétionmopysisingowater; at
AT Eelieddianta hfBuiimte. o RUERSY BPROG PRYERY. artnixures

ﬂa&wefoasd haserds:on inhitsiot pewideddhatetercatrastmminhibiterglceamet comprise

g%tﬁ[gfe%u t [Naz %111:8 %gfﬁ%r& eﬁg%@ﬁﬁﬁgglﬂﬁﬁ|sas?18§{a§{1allg free of an

agda@oajaaub dmyveatchl ng such as, without limtation,

reactive ion etching, plasma etching, 25 and pl asma
ashing. The cl eani ng conpositions disclosed are

aqueous based and are substantially free, i.e., have

1 % or | ess oPETAR%GDPHSEFHPTIONOE THEINVENTION an

added organic solvent. The cl eaning conpositions are
[@O0&] ulArf muepea@amcgcqrhmnsﬂmﬁr@tmetbmt bomprisingisdrne éor setectively

régrhg\;ﬁé% Fénsgcﬁt%%ss'uglg aé e@_ pi%ﬁ?@e%sﬁg t}%& Eh.?érsl sCchVh talgqgé {ehsmues
gleagratesi lanetclmhg lsachr asju'ﬂihngt finhitation.seadivedemetcking pplbyma etching,

aﬁ B’géjmaa.l%sgﬂ-bq 3H-hetﬂ§anéee ogg%sﬁ%k %%gﬁ%?ﬁ? ggea%;f Bond lbyigég and are

shiystantiafy & nies. ciava 119 dr lexy ba@isheor issd or Q:bﬂ'pouiasls ofaardada:led
ofq%q?cgﬁscil\g%t :jggé gllﬁtaﬁ%g %E)r%\f)bglF gnsst e?rgtusé UFtaf %nﬁgﬁ‘ﬁg Bhotoresist, etching,
ashing, or other processing residues from a substrate without corroding the underlying
metal, dielectric, or both layers and while reducing the cost of ownership by eliminating

the need for an added organic solvent.

[0009] The cleaning compositions comprise water, a hydroxylamine or & hydroxylamine
salt compound, and a corrosion inhibitor provided that the corrosion inhibitor does not

comprise a water soluble organic acid. In certain embodiments, the cleaning
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conprise a water soluble organic acid. In certain

enbodi nents, the cleaning -3 conposition consists

essentially of water, a hydroxylam ne or a

hydr oxyl am ne salt conpound, a corrosion inhibitor

provi ded that the corrosion inhibitor does not

conprise a water soluble organic acid, and other

] i t .
SRRSO ke SRRENGRS rilamie s
cpmpo@rdramoeosion ittdoiton pppided that the cofosiemingigiterdoes not comprise a
r.a .

HRSE MR} 3 SHET S5y bl B cqpoonens o
noltdyesely et meﬁtmingaa@ clgarpiygj p@iqrrr@np_ fa of thalcomposition nor
d&?\@@ H{?eduno%riﬁiﬁg.rspﬁ’sﬂagg shrrf%et.” ih 8fin Kh8Y, érqﬁgdi%gﬁtts, {hpecgﬁaning

corrosion 1 nhibirtor does not conprise a water 5ol uble
congasiiian eurisits $I00er, alhydyemiermans orabytiosylaohesalbagmpound, a

. | | e .

oG BB R VBT AR b TLREs 8l domgHle g tersobie
orgaheramhnect netal s, such as copper which is comonly

used in the manufacture of integrated circuits. It is

[00d0)r irsgergeralaaglasne spleitomdcdariaining hgdrokgamingg hydroxylamine salt

i . o
oGRSt A2y SR DR S e UBE B s
coppeh adhichl is comatdntyrused imthe henwufactuci aflirdegratecissircaits. t Ihisrsurprising
' . L. t , '
ot b RASAREAL PR ROREELaA s Bl ARG s
plasmnateta arat ash ressluks Bowrsubstiates,ipel@ling vithag iliovtatign €hand low k
1o oi R b ) 0 .

APy 1SRRGl PAUAL O 3RRRL Ooer.
cldaning esmpositignisctelve upaniihigsted cesols oe neduethgriy corrasiandzy, the

- e . OF. | ¢ conmpounds such as etched and/or
a%ééﬁoendf pEEoE(%rgdrséog‘l @@B#rtrcgrt erial, ashed photoresist residue,

9917k, BB ol B0 5 alr o I Bgoce
typichienesiduga i e enuived esdydinelsde,ifoosganrile; organioeordpounds Isuch as

doesee, foon g, .
oo ey 56 A A AR 8 o
hardenerhpliatoresish Q-Esiotitaiing pelymkrs ot arichhigly motaopla weight
i R
céramicqpaticed fremaihpmizl spebamsal plepaszation, (CMRY slunses! ard aher

: terl i peludi ticl r b i ng.
ngReflc B0 resldiEp bR RAIG B LB Se oM RGaN Ridues
anpbmetat ofganicerdngetiundsttionic and deetsal, liphhavkbeaydnorganic (metal)
rocessing resid y t.h [ Y .
STERCTRIstg: S5 Dl Hiala iy MARTEPETHEE gBNorbfRHy prBoessing
sycbGEHlarkhizati@santuetshiag @rdogpseal |hynppagienkar embadiment, residues
ubstrate that al so inclydes,netal, 0 siljico .
el Bl AT Fro g ToR kT SUlT S 1rERe Bepred Rk e giphino. plasma
etaising fand/@ptagpheastdigposi t ed
[0012] The residues are typically present in a substrate that also includes metal,
silicon, silicate and/or interlevel dielectric materials such as, for example, deposited
silicon oxides and derivatized silicon oxides such as HSQ, MSQ, FOX, TEOS and spin-
on glass, chemical vapor deposited dielectric materials, and/or high k materials such as
hafnium silicate, hafnium oxide, barium strontium titanate (BST), TiO», TaOs, wherein
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silicon oxides and derivatized silicon oxides such as
HSQ MsSQ FOX, TECS and spin- on glass, chem cal vapor
deposited dielectric materials, and/or high k
materials such as hafniumsilicate, hafni um oxide,
barium strontiumtitanate (BST), Ti 2, TaCb, wherein
-4 both the residues and the netal, silicon, silicide,

HotH t%%lra%/ (e rﬁ) BEthdig, BREAY Litige, |h’ﬁWe\|fel d%rléytrﬂzr mBile8BisKiow k

mat er | cone i N COﬂt act Wlt t he cl eani ng@u
apdiap bightk r@ﬁterlarlsemﬂ cOmp i £Qntest vihdhereleRaiad gpeepyliey The

CBE{E)EEIQOPEH h%%cfooélsa&l.eﬁﬁifr&ﬁ gYO\fléaé"BYbé]gcthEPy rBR®Ying the post -

and ost dues such

giihed andéir post Bﬂm regisipes uch aspltpteiesist, BAGKe gap iy, and/or

&fé!s%ﬁ%é’%h{e@%fhogﬁ &ghlgbéiﬁlgtaktﬁcﬁﬁée%lﬁ‘h&gi Eh@or{w‘sﬁz%n dioxide,
silicon, silicon dioXide, “interl dielectric
intetlevel dietectriconatierialadowrk aridgr Highmametarialss . In icartais empodiments, the

t b t
s‘ﬁggpegé B%S{ot n a'irhg m A §L'ic,rh2§Os B@ot@@&%@'}& g?Pﬁg?r ppePHfdY, titanium,
titarjuan ininge, tantalam Lantaiumrnftdée tumﬁ% @mi/O( awmnutwgsten alloys. In
o% Hb%glinaéﬁfntﬂ?tcf)ﬁqogﬂ% stclb%écf‘ﬂé %l? b 1‘09¥§bstt]a'fbs
on |sc ose erel

Cbatammgwisélv“sdnw lsnflbs'-’zrat es 10 containing sensitive I ow

k films. [0013] The conposition disclosed herein may
[e0n3] aiTiefacompostion dis¢®sed halsirumayp 9ootein fraxe peit 48rto beuh 99% by

vv?ebtﬁ‘Htor @'é% oﬁp9$' %?)@t ?5%"@ \gc%htq{r flfoﬁpgécﬁ}? @Htto g@th 95% by

weighit deweter | y cag ba meﬂmm mcmentaﬂy es nenonmoemtrqf §thes gements, such

3ot Sag AR o0l SRRl QB nGRaRirRbr't d8n be added
saparatelyn Smmg nemrmtir@semfnp&mdrwatwoh@d@e d@ommctwater ultra pure
t tl I
s e ooy W el ol Bk O ow e
coptetent . [ 0014] The conposition discl osed herein my
contain fromabout 1 to about 30% by weight or from
[00fdilit Thetcomgosition 2B%0Bgd heieirhmay comtaimrfraababeutd te @bout 30% by
V\%ﬁ’qiﬂé A3 dbbutE t Mot éB%OJ Wi Ilﬂe(’fl%; rr?Qﬁov.ﬁ%ltS 58& 1f55/081y weight
roxylam ne, % ))/ mgne sa compoun
oﬁakleaustmetsleacwfromdwprmlaaﬁnmyﬂdwdr@w@m:m&;saltqmmpqmg and
t

R hed 8 SRy A B o SRR halaf B LR SN
cofnpositioh des,dnaeqi heregruiphluds hyiirokgamiriel ariatkyi-suhstitlitest ¢grivates of
hpéfr%g(@ Pﬁ}n%rg W%%E%Nﬁl%ﬁ%léﬁ\hhﬁdﬁ? HHﬂqugjﬁrgig]ylamme salt

ypi §Gce4 reac rox amne Wth an
campduusdscelrreamucaas pmctuq:edby Ireantlnghy@nxylamml votheari akid such as,
VBRI GPS. i B RGIEf ARSon B SRorti s oer
acids| Eatemb;edro:bhycﬂrany‘rmnirmmaﬁ@bﬁmoends ingldde kydraxylammanium sulfate,

, , _ q , ‘
P A B PR B o B TR o,
hgdroxgammamincn bkaatei kydroBlarmmeniuexairgtieeand the like. Further examples
of hydroxylamine salt compounds include alkyl-substituted derivatives such as, but not

limited to, diethyl hydroxylammonium salt and the like.

[0015] The composition disclosed herein also contains from about 0.1 to about 15% by
weight or from about 0.2 to about 10% or from about 0.5 to about 5% by weight of a

corrosion inhibitor provided that the corrosion inhibitor used herein does not contain a
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of hydroxyl am ne salt conpounds include

al kyl -substituted derivatives such as, but not 30
limted to, diethyl hydroxylammonium salt and the

i ke. [0015] The conposition disclosed herein also
contains fromabout 0.1 to about 15% by weight or
fromabout 0.2 to about 10% or from about 0.5 to about

it ruh R &@bni@facﬁi THRIERS Fofet SMLRE bRIanRY AVddREchdtdt compounds
the corrosion inhibitor used herein does not contain a

contajiger “G@PHb P CHPGEA TEOURe i ANY CPHESIOR IMibitps kaewr B) g ast for

S%I%%bgllcéﬁbrﬁjs sd&sss H’E)@@ dfsRIBBeY IS S. %Ftl\ﬁi BiNAG &7 s
or car roup. Any corrosion jnhibitor known in

qu%ocgatpdmfem sy ﬁ?fﬁ”@ﬂc‘amﬁw bedisedn&oregien infdbitipaay be, for
edhHpleog %ﬂehnﬂ opas?r|afo@é E)M?ﬂp!és &Har@&?ar%‘rr%&oh $nhibitors include

I NCOor por ated herein by reference ma used
ngheie ganyshide nphthalicrnsyEde. venzqtagzole ﬁxﬂeéomﬁ‘obhenol
cQFboﬁ%ﬂédzéﬁ@E&e cﬁéﬁ%ﬁo&fenﬂﬁé bhE meaéct&oga cP§thE\tnc acid salts

Inhibitors inclu | el’c anhydride, phth
tharegfdandibe liken fgfthepra@(gn’@lqsgipprroqn@rg mhdqltﬁfﬁ that may be used include

g@hﬁ&xyﬁgﬁm A %Rlefs o Wdid. hvgmmi Al ?esacfn? u{t fle corrosion

actic citric acid salts t _
'ﬂhltk@rs lFG’ﬂdﬁé‘ﬂCT@ﬁ%rﬁWéQNtém thispvifaie and teiamstindguanidige. In certain

Pﬁﬁr&@ &k bcﬂ’%é&qﬁnhiﬁﬁél@q}’é’ her%@g@ub%ntaﬁﬁjg &sthFduhds such

| C acCl Yet ot her exa Sul t
a@ow@@t bniterito; Atmascapie$- mﬁttwlba@zmrd?@@l@ﬁld Zametseptaihiazoline. Still

ogﬁr%#bgg#h@%% Bf %s‘icﬁﬁt mmemﬁtﬁé}ggkaﬁm drBup? B6At&ihhg compounds

he corrosion Ito

wﬁr@hdw@@fgﬂml g@roHP anwinA GidecrtilriAder %u@ﬁ tloasvf thg rompeund.
s?b@ihé’ 8hrhfle 8ftﬁ8§&é&h80§q@%m¥dé0§%r gﬂ@% &o?&ﬁ’edrou (which is

mer capt ot I azol1ne.” Sti her ex
ats@rretss'edﬁp ag Hiiegiyasrd), |3n(8+m@eommowﬁv@mwrﬁ@mﬁaﬁaﬁ| PR~

\ si de of
D A M G e S K e |
[(ﬁ?ﬁ%f'pllr?&rfgm EP]S&@W%YQ’E‘I}% ﬁio %close herein ma furt er gomprise

-nercapt o propane so refefre
oag of mocgga@cﬂ‘@r@l gomponents or add:tlves prov:ded that these additives do not

ﬁvérgel yI t ﬁt}ﬁgé Hg‘ﬁhd %regﬁﬂg &ﬁ)@tcﬁ“ﬂwe gbn(uaocfltlon nor damage

dro I oXy mer capt an
thﬂ um@rlwsg SHesteate sur{aml @xamle@@fﬁmm asieifives hetuds, withaut limitation,

smaﬁg,tahggu ¢§gérﬁ§ e eRRES hb R, fdgéé %md%%@ﬁa/aﬁotgepgddmes

~or nore a onponents or additives provid
in araeutit B &0 adeiakaf wegutdn % weighthhasee Py the totat weighé of the
éb%ﬁﬁrﬁg and cl eani ng perfornmance of the conposition
anege the underlying substrate surface. Exanples

(ﬁﬁ?l hﬁ?&nﬁ%hﬁh%@ﬁhér&ﬁltﬁ@@om%éﬂbﬁgtmélu Ih@%)&ﬁ!mlne only (i.e.,

surtactants el at1 ng agents em Ca
degserot inglusts tbe@yd@mﬁmmecﬁaft@orrmand) thesconpesilions dtsgioapd herein

rrf\;\c\g h%v% 933?4 th%f raﬂ?@é’hoﬁ 06:0(@%8 Y@%&% a%}fﬁﬁﬁdab%ﬂt 5 'ﬂ‘fatScﬂIt 3b. In

onposn enbodi ment's
emhedigients Wesreiorthe sompositiorisrins!udrea hydnouWgmine a8 comppund only

(S, PR B ISR DRk rerein oy rve

pH that ranges from about 3 to about 7 or from about 3 to about 5.

[0018] The compositions disclosed herein are compatible with low k films such as,
without limitation HSQ, FOx, MSQ, and SiLK™ (which is manufactured by Dow

Chemical, Inc.}, and other films. The formulations are also effective in stripping post-
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may have a pH that ranges from about 8 to about 12 or
fromabout 8 to about 10. In enbodi ments wherein the
conmpositions include a hydroxylam ne salt conpound
only (i.e., does not include the hydroxylam ne), the
conpositions disclosed herein may have a 30 pH that
ranges fromabout 3 to about 7 or fromabout 3 to
@% t [ [

9 éat”?()ci g@%@%eﬁmoﬁoﬁ’%@éﬁghg EE%H% & Ra%ﬁﬂleg L&} Bs Bigfinic
r|a$|ﬁmqsaprgmomg@llicﬁ@igum@]oraemic @sl_daem ihetallictoxides, or photoresist

J;}ﬁ@ﬂ{xggtay og\{jtleo e%?LWes q}ﬁ%lﬁ?\fe e% Iloguccarros%dof ?ﬁ&ﬁ{derlgmg‘%ubstrate

S are al so e tive instr
sugh es,dhieekaamui¢, dhogeoz hstigtes doplairirng @mp@t ditanmiem pirdetia Moreover,

tﬁ’é 8«911[5 oq#ecf?e 5% a e Wtﬂgq}aﬁet o?ﬁﬂm?jkl?oéous low k fa\nclﬂ P:gh k

or ganone ues, 1 norganic residues,
nokers, or photoreS| st conpl exes at | ow tenperatures
with relatively |low corrosion of the underlying
[ean93t Matrieg thairanafecturiog pexcasplsephdtdresiet laydrss coeated on the

n 0 r
SO R AR Rog s EBes s pRBE Y o MEERF g prSfesist ayer.
hp certais embadiknentm thenpajterhed phattenesiat layer 9 8dlgpctBd td pigsmaetch such

ag%%fbg%ﬂsi'(ﬂtﬂ? Ip%%tgﬁﬁ%zran&enﬁg %oo{hgsshﬁgtrgtgy $he Bﬁﬁ&rﬂgﬁ SRotoresmt

roces
gyt tsetheun resmmjeblltryeymbt@heth prleensaamﬂ;’psdryl ra:yneval pragesses (e g.,

p?a%m é te%[ ?boﬁ‘\;]eln 6&:“ S%BW%F%F?%%ﬁhﬁ%ﬁénsferthe

I'S su asrra et ch suc
path@’npmm ﬁmersubstrate che fetatrredidues ameg&mtmed ptier. to Vilee chemical and/or

o Caﬁgrog&%gg_r i éubéj}rﬁye%ra n%?‘lg ﬁ‘n'érR\eﬁged?wQ% &tues to be

means an protess
ctelaasdrareelmih etabl rasdma&id p!mtor‘eetshr)esudhas e berdboimests where the

s%‘.ﬁéa?er%rg as éﬁﬁ? n{?ﬂw }es &L, © bé gl%an@c?é}eee{sﬂeg nés(?dt}e?esuch as

res des” ar € "generat ed
agkezd mmmesats anuckteh resgiues ifemoatelh stpp cns:e:rwstedl f the
substrates are not ashed, then the main residues to be
[0t | dhambtbeddéssrihed helein may baesndunteppcantastingta substrate

hgﬁﬁ%glﬁ?%ﬁlb aﬁﬂ:tb?qﬁ Igcérga%{\’gﬁégme?qnorégmgtsgﬁt g[‘lﬁdroxide, or

| nresi 8re "as
comopled we sombinhtieretheessh pcesphasoa e ot res@nd, witrctherdescrihess

c%g@%i éghhséc%)al cgn&ﬁé}%ﬂ%ﬁ:&ﬁ@%ggﬁﬁL t-img Jfgtcﬁg)gnd on the nature

erern na contact
and Umtth'a:keessmi\ﬂw@swuaetcabe repnagaedi dn genemat, mesubguameos contacted

j | t 0 °
oPIRAFE o, VAT oo Bl o B P Qi EigBrayie, pfiiyg rom 20°C o
85%3; iod from 20°Chto 160EC deSmm BT amdBerd. t Typical fiine padbdsdor exposure
. _depen n..
of R0 o B SormbETRS LA SGon P Brbraf st onres. or 1
ta @moiretkes, bn1 dgee e rrahyted. hAftatﬁmtacaweh tre comtcsitioadthe@ubstrate may
conta t he osition_at a
b? l”ﬁ% OF%‘*GE‘}@” %ﬂ%@ ﬁ‘év'qq Bl Iriegy ugieranghgbgBiqsphere. In
cE D) embodinenis3 @@eiumikzcb0tate Mynsecalrinse pentamingodisorfized water with
othePRadifives may be employed before, during, and/or after contacting the substrate
with the composition described herein. However, the composition can be used in any
method known in the art that utilizes a cleaning fluid for the removal of post-etched
and/or ashed photoresist, ash or etch residues and/or other processing residues.
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25 of the substrate to the conposition may range from
for exanple, 0.1 to 60 mnutes, or 1 to 30 m nutes,
or 1 to 15 mnutes. After contact with the
conposition, the substrate nay be rinsed and then
dried. Drying is typically carried out under an inert
at nosphere. In certain enbodi nents, a deionized water

rinse or rinse containing d water with other
addi ti ves may be enpl oyed %g}%@?,lléégdurl ng, and/or after

G512 80 HAAEELE, 6 b BB FRIRRRL Hkpoogyan anc
ﬂhaﬁylesarbeh bérdimolaxampies bbthawariQMXemplary zewpasitions along with

c%‘rrﬁ% OAtR/ € L\rlﬁ at%{:i Iﬁvélg %9\’3% %mﬁg&ﬁoneﬁ Q\Z%qlgbleae{?g s forth in

or Bteh res es an
Tmbtmlesm Tajale é@li au@slntsai'e ENAM?LElgh( D 2drijt afbleadfiaipl to\ma gveight

)é@er;qgs ﬁe g&%gg%t?o\ﬁlﬁgf%lodqgg ggc i EVS oé %Jgp%%ﬁ%&%z&ln‘g Ithe corpponents
tbcjﬁh@nan laolessa ek mmmynpematpmrttli alhsolidk bage disstived. In the examples
| . :
BB o BRSSP BB oS5 ofuree <PfBra apprmoipn
témpdabire. The aLbstatesmers caatedgiithempositiveaegbt thpewaedéveloped,

Seg?agngie(%%ﬁég Ptgmmﬁgs%h% éopfgxgec%%&ga Trl? einctggpcgfl%whgq éles “N.T.”

|mb¢q:lemautttestedoget her in a vessel at roomtenperature
until all solids have dissolved. In the exanples
[Bé22)w, Tabld W diustrates tiel efiestiveness ofadeious exgmplatyampogmsgions for

r%rgléﬁhé %]sﬁ(ihﬂe %&Eélﬁ{btr\/\kaefgp% Q%dﬁ[sﬁg&elh The g&/ér% %%g% 5 %Osmcon
oatdelfceadntaarmdg alsrhan:bhp&s a]'rorganmsdpamglasst (@Sw)enlmmrrpsa KA1 09™
B is g HieRieb o8P nely 4 ek B2 Bl Bvgh, Edober

n]?eialilml@nm@trrm B?Z?dzta)yqnpmd a phatofesist patéam whitl) wasetdioexband ashed
Bl A bshE Ao A5 A0 ThERrpsited R RerlBlbcBssea by
mrr@mnmgstﬁelstubswatg ires sarfédpe) exdntplarg cotBBsititis. S KIS phcébure, one
RS Test Bty P B R 5 e mler o B bt sRPielfRe 400 mis o
eactBﬁRéhwblawqmmscﬂloa p’heBOOaﬂibeakqmmrtrﬁaTnnonedl’a Wineh stir bar that
FrfRel 400G P B e T BB Bn e e wererts

contairesli thereinhesrs uitnst exited aMhatimrandttympéraaxe mpcb\@deﬁ in Table Il
In t roce n [ nor.e

AETERBSIB e aRertPry SRR e WS et il deionizes

vxtatatarﬂa:rnbﬂlwnhdutﬁ@énrgas Ghe%faa@erenleavécmb)prowde an edge and
eaker |nclude

R4 Baind Seaning diterB A Eosity CEM e Ve ore-
detemmined Iamowemwaecmmmslrmm@f trvdleeghindserfuriands and
contaln

d therein at the ti an
BRI PG00 e e ) i witSaly, P Bt and coded
ak beoman&bbe lcm@lwmg mannérhﬂnr‘d@éﬁlh@g}+-Mﬂndtcdtesﬂ§ﬁdellent g
|nvt\'f1cates goodn 754 indicates fair; and “-* indicates poor and for |LD damage “+

indicates no damage, “+” indicates little damage, and “-* indicates severe damage

[0023] The summary of etch rates on blanket silicon wafers containing copper or
densified, doped tetraethylorthosilicate (TEOS) are provided in Table lli. In all of the
following etch rates, measurements were conducted at 5, 10, 20, 40, and 60 minutes of
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water and dried wth nitrogen gas. The wafers were

cl eaved to provide an edge and 25 then exam ned using

scanni ng el ectron mcroscopy (SEM on a variety of

pre- determ ned | ocations on the wafer and the results

of the cleaning performance and damage to the

underlying interlayer dielectric (ILD) were visually

exptbﬁrr@ Betembaaitdreqméwhls amascosmme éndl Bsal'(abh'lelcskriess Imeasurements
or .cle

5 P SEAIet 2 fac IR S AN aP ocsiTd i Ea GG i model on
tienebstlts fdﬂ@h@@é)@n[ﬂ@@rcoa’mbsfheﬁ Th&calamagd slope'of 3k “least squares

i ndi o damage icates little damage, and .

e ol o EaesiRotinn aibdaiian] Bos e PHREHERgSIES minute

(AInGih). ratdestereinidy &ithee thestdppe patchadie bs TEQH @tinrlg, thepRedrs had a
ed tetyaet Iortho lica

densi fi ed, do h te E
ke f Bg] T oA PO [POAPh s Hok G 1d 2kt The, nitia
etk sE @t 8@, waATBOwAH @éf@ﬂﬁlﬁe&\ﬁéiﬁg mgt%wp 473 Fdur Pt Probe.

te re at te ture
At OB NG BT Bikness B SBIs et HUBESha MLinBExemplary

cmﬁp@sud@ﬁﬁrmdﬂmde aﬁmﬁa@ fihd to¥ewhitkEhYR refitded framad test solution,
squares fit" no

S east r
r'@%%cﬂ%éa@ﬁ%ﬁﬁ?‘ﬁe%WH%gg'Pf‘izﬁ% Waﬁ%ﬁ@negpmi%g 6‘”%&85@”&?”‘39‘3” The
tizlﬁ&esé @ﬁ?%crﬁflafaf ﬁﬁs nfe?&ureﬂ%@hf rebe RPNt l’féq{l’@@!ﬁj/u?é @8s lré‘peated on

e resul tan rate provid n an ons/ mi
MEAER W1eT| OGRS Mg IRl ke Og EH e R FimTek
206008 Eedettrbadcpic ElisoniiarReftatbnier., w,gprﬁs@ﬁatle RYD0 i ofa test

known t hi ckness deﬁosued upon it etch rate

S?’HEO” Wes placed frya 2R0 U begler Wi sfigingrangdieated £ requied, o the
spédiftdl tehpetdtireRecdiPore’ Wafe® Was Prical ifPa @Bﬁker obhiafti ng solution a

determining the initial thickness, test wafers

Uy WRlET MaS Plaecd kethp Pariser- ASRpB TinyiRs, eagh test ‘f’?f\?éwas washed

with dielcfzedvitRer 185 thramfiusesBidedricRMMdeEnitro§én. t Tife &i@sstrates were
solution, 10 rinsed for three mnutes wth deioni zed

theathaked @ga&gﬁﬁﬁrgpéqw Ha° Qdor@&péqup{ellyob%wmuﬁge Measurements of
ehtH wiReSerofakerahd W@n%@éss‘é?ﬁth@?@édéﬂﬁﬁé waélrdpeaft@cessary -

the procedure was repeate the test wafer. For

[00295 Thelxidalad I6WR didiédtiidbtch hatek BRVIedas TeBeaV Wi dbtained
using a Filnrek 2000 SE Spectrosc

fren| YagQusaHien wefer slstmias h aﬂﬁﬁr%‘ﬁ)"?&?é‘f‘?"%ﬂﬁ dengffieg
tétr%éihox?@ﬁdéﬁé %d@sfllﬂiréﬁﬁtﬂaté Blads @%Gﬁtdmﬂlwrﬂlrﬂﬂnﬁdhufactured by

stirring and heated, if required, to the 15 specifi ed
el r WEu thermpt oxigh QT Odhléfh\ﬁ,ﬁf'%? ORRRS CREH™ Ryr %@9&'@!’“

WGeBdrhRt, ﬂh@gBMM‘UINMONDWWWMnW&&uﬁé@%y f@ﬁ&ﬂMafbriah%nd JSR
beaker,, After five mnutes, each test wa was wash

Lﬁ?t%Sd eMBish %8 PLs Methyisispawiexane (S TimdnanufagiurgH d¥ ISR of a

kitvirT PitkAessI A SR st vBfe M&ERMinédESInG a eIt TRk 2800 SE
terrperature of 110C for approximately 10 m nutes.

Sresitaseepie FiigsemetegReflectamer andihe seRIesOBRRSSR pere Used as for the
urﬁ%ﬁ@ardoﬂe@%ﬂ&ﬁﬁ&w&lmﬁt% (“I’E@%@%tmﬁéﬁ QW“]WHH'@IG' exception

oxi de and dielectric etch rates prOVI ded
ofth® ﬁébwtw%wrm APrE, the sRstiatesovare dhen %ﬁd\ﬁéﬁéfsmperature of

1604BSbF bSexiRRYdN 90 ik AYE MBEsHBRBRE S @Reh UaRS Wdréthken and if

necessary the procedure was repeated.



tetraet hoxysilicate (TECS),
CORALTM fi | m manuf actured by Novel |l us,
oxi de (Tox) which is a generic oxide film
BLACK DI AMONDTM fil m
and JSR 25 LEB-043

(FSG),
t her nal
pur chased fr

manuf actured by Applied Material,

om Waf er Net ,

I nc.,

fluorosilicate gl ass

I nc.,

TM whi ch is a porous nethyl sil sequi oxane (MSQ film

manuf act ured by JSR of @% hekness. All etch
rates were determn ned uﬁ? r%%pa icf‘j%hjgﬁgzooo SE
Spectroscopilc Ellipsonet er RREy@otemesr and t he sane
processes wdre used as foriveleylanineiéalki fl%ms@@ped
__t_e%M AWeY: f%%'i%d%tg (Tl:(ﬁ?mpﬁiﬂfjl nnp Eh H W.t h. pH
exceptidn of the substrates hayi 9B |
g oun(inmf es—weFéthen iﬂydm‘ym'”@%‘sﬂg Z?.Jre c*.[n 30202
11 pr oxi ely 10 Wlné?% £l df
110G fap arer oXl TRy L0 il e NEPY: A e 87
| H I logl
vag,dhepeat ed. -9 glapble 1| T ﬁgﬁgﬁg‘ﬁé IT—;;/E %b'% am ne g gz
or  Hydroxytam ne Salt Cor iggb@hntriemin: & Hab 7@
Wt eimgiopound | nigbi tor| H cHiblidegy yrer ql gnpl e 1 8468
HCaparafivam Ne (15) (1) 9. 02 Thioglycerol Exanpl & 2 83
H Elrampld ami ne (188.22 8. 97Hydrxdiamiyg (@P8yoni UNbne 8.46
Thoogargthver ol| Exanple 3 91.5 Sulfate (7.5 1 3.85
Hykkamold 2nmmni um 92 ogl vcélvdrbxy@(fmmv& 4 91N8nechl ori de N.T.
709'“!23'3“‘@8 Conpar ative [Exanple 1 96.25 H drox fam ne
ne 8 46 8%anpar ggyd,raxmmuﬁé) 92Nanpey dpox
H%’a "7-‘ 5) None N. T. VM MABIUTY 3 Ie 3 85|H
% ) ( 1 R\ eﬁne NI Hylj; ﬂe\gr f \LE rrp None 4
I r
§§§ m’n:)lnll H[ngzl;xarrpl ﬁ(& r;ﬁ'”;g]“f’hte (o) None 4, .o
\)eVC I_I_yul U)\_yl aAlltl bxwammon[um
Example 6 85 Chloride (15) None N.T.
Comparative Hydroxylammonium
Example 7 70 Chioride (30) None N.T.
Table Il: SEM Results for Cleaning and ILD Damage
Cu/JSR Cu/pJSR
Cu/osG LKD-5109™ LKD-5109™
Temp. | Time ILD ILD ILD
(°C) (min.} ! Clean damage | Clean | damage | Clean damage
Ex. 1 50 5 N.T. N.T. +++ ++ +++ ++
15 ++ ++ +4++ ++ +++ +
30 +++ e+ +++ ++ ++ -
Ex.2 |50 2 N.T. N.T. +++ ++ - ++
+++ ++ ot ++ N.T. N.T.
15 +++ ++ +++ o +++ ++
I 30 N.T. N.T. N.T. N.T. +++ +
Ex.3 |50 15 + ++ - ++ - ++
30 + ++ - ++ +++ ++
Ex.4 |50 15 - ++ - ++ - ++
30 - ++ - Bas - ++
1
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Exanple 5 92.5 Chloride (7.5) None 3.88 Conparative
Hydr oxyl anmoni um Exanple 6 85 Chloride (15) None N. T.
Conpar ati ve Hydroxyl ammoni um Exanple 7 70 Chl ori de

(30) None N.T. Table I1I:

SEM Results for C eaning and

| LD Damage Cu/ OSG Cu/JSR Cu/ pJSR LKD-5109TM LKD- 51

09TM Tenp. Time ILD ILD ILD

G ean damage C ean danegg,

(O (m' n.) C ean danage
sN.T. NT.

+++ ++

+++ ++ 15 ++ ++ +++ ++ +++ + 0 +++ ++ +++ ++ ++
EXERAGBLR N.T. N.T. +++c:r+ -+ 1++ ++TEDS (dehsd\.pldope)
N-T 15 F+F FF__EFF ¥ ch N A
N_T__ +4+4+ + Ex %5 én 0t§-+ + E% 9+ bi d |- I%-Pic +44 65°C
++ P14 500115 2 44/ . 43 4430 Pt |4+ NT++ 10 Table 8
11 1:BEReh Rates!§ EXAMPEE O TEBS (dendbl: p-ldopel - 265G 8
50C 858 256500 850—El4 213 5ON T 1 1Bl Bl o g 45 <
NTETg el a5 sy 420 N (9 1 N o BTp glg <
; g‘?‘ .armlveTEx'jJ\ r\a\:v nv;- H ‘ZZQ | V2 ) 1 I g 21 'EOH\.‘I [N T. NT :I' NT
Clmbarailye Bx. 2] oAb oL et i X e oG 2Rt TN T N.T
o g EX 3 (= 10f o w7 _ch Trade T NY. ] NT N.T
COmparante EXY [—1192 UL 5897 PH4s38sT. [TV T TN 1 N.T N.T
Comparative Ex. 5 8 160 >220 <1 N.T. N.T
Comparative Ex. 6 14 27 42 N.T. N.T. NT |
Comparative Ex, 7 12 24 42 N.T, N.T. N.T [
Table 1V:; Oxide Etch Rates
Etch rate A/min
JSR LEB-
CORAL™ 043™
FSG (10K | (5KAon | Tox(1KA (5KA on
T{°C) | TEOS Aonsg-12 low on 8-12 low
(undoped, ohm resistant ohm BLACK resistant
densified) silicon) silicon) silicon) | DIAMOND™ | silicon)
Ex. 1 50 <1 <1 <1 <1 <1 <1
£x. 2 50 N.T. N.T. N.T. N.T. N.T. <1
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Conparative Ex. 4 192 >224 >225 <1 N.T. N T

Conparative Ex. 5 8 160 >220 <1 N T. N.T Conparative

Ex. 6 14 27 42 NT. NT. NNT Conparative Ex. 7 12 24

42 NT. NT. NT Table I'V: Oxide Etch Rates Etch rate
Almn JSR LEB- CORALT" M FSG (10K (5K A on Tox (1 KA
(5KAon T (C TECS A on 8-12 low on 8-12 | ow

(undoped, ohmresistant ohm resi st ant

densified) silicon) silicon) silicon) DI AMONDTM

ilic ; < < .
R, RPAmBpifore Ry Fominges e Tloya substrengoafioling: b at least
r enp\QNEsateiediiiemfer kdrexyvianse raabydroatgining isag comaewnd, and

at | , n.a. h l.am e
nyclr g4 RS R An KRB B 18t 1 corogion nhiitor
and edas§mobseroprisend weter spluplecyjaric acitlandwiereio theosiroposition is
| i RlubGantialy1RRSe adkBBRI R o e! SO Ubl e organi ¢

ere npos

acid an In the co tron1s substantially

Jree fe ﬁg%@é%q.o@&ﬁgﬂ h Ccoﬁﬂ)'yérf?\g:t(rﬁ gm%ﬂﬁaarﬁ@g%aﬁivﬂeg&n the

of claim nprising the ere
t he hygtxglamingrisas least ane belacted fe kysreyiasting rasmalkyl-substituted

hydr |aring, = SUDSTE | tvative of the

yclr oy G Aot RS G gty o
OMPOSIAL clai . ; - .

% amgad o RbRliof of int 2 W o B 1 B8 oldEe SETRADES B about s
of clta@beut Bonpri sing the hydroxyl ami ne salt conpound.

5. The conposition of claim1l wherein the

4y dr gl comnesition|of claismp camprisisg dreehydsexyiarie sait gamnpaend.
group consi sting of hydroxyl ammoni um sul fate, 15 _

Shy dr Db cempsaitiamohflaimad avhersial thadpdserviaminensalh eeppeuns is one

Y " QICRIFTRIN B o lh BbhciSingd AYGROX) BRIRAIUTLGIAL 3t €,
hydroxyl ammoniumTitrate, alkyl- substituted derivates

of t hediygiamayaniym méraie yduuasumeniurg phosphate rhydroxylammonium

t her @fioride, hydroxylammonium oxalate, hydroxylammonium citrate, alkyl-
substituted derivates of the hydroxylamine salt compound, and mixtures thereof.

6. The composition of claim 4 wherein the pH of the composition ranges from about
3 to about 7.
7. A method for removing residues from a substrate comprising: contacting the

substrate with a composition comprising:
from 40 to 99 % by weight of water;

from 1 to 30 % by weight of at least one selected from a hydroxylamine, a

hydroxylamine salt compound, and mixtures thereof;

and from 0.1 to 15 % by weight of a corrosion inhibitor provided that the
corrosion inhibitor does not comprise a water soluble organic acid and wherein the

composition is substantially free of an added organic solvent.

B. The method of claim 7 wherein the corrosion inhibitor comprises at least one
selected from catechol, resorcinol, phenol, maleic anhydride, phthalic anhydride,
pyrogallol, benzotriazole, carboxybenzotriazole, diethyl hydroxylamine, triazole,

fructose, ammonium thiosulfate, tetramethylguanidine, esters of gallic acid, 2-
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6. The conposition of claim4 wherein the pH of the
conposition ranges fromabout 3 to about 7. 20 7. A
nmet hod for renoving residues froma substrate
conprising: contacting the substrate with a
conposition conprising: from40 to 99 % by wei ght of
water; froml to 30 % by weight of at |east one

| |
oo o bR SNBSS SRR, 32
% by nesicgibitothigzoling, &-(2earhionpherhyithio)-8thygroayindesaptanas- (2 he
o R 2y 8RB mE B Snd AL EL 1RALP! ©

organrc a

9 UbSt%tHF@t]h}:’M 0 Elg%mﬁfwh%pelﬁ egor%rs%mbl‘ﬁbl%‘oqlcéﬁghizes at IJ&E‘? one

et hod e corrosion i1n
conprseistacror @asercepie-5-gettptieadinfidanvie; streeitopto-1,2-propanediol,

resorthRlapEnghe ST S BABARIIS RS Sl Gptan, 5-2-

car bdwsimethtbylth|@)22}hgdrodypeo¢wrhemdtamaﬂdariktmees thedeakol e,
fructose, ammoniumthiosul fate, tetranethyl guanidi ne,
18st erTdhieghethad bf daiaty evheds ther@mpesitiap tomprigas the hydroxylamine and

et hy|\,‘ﬂ-%?%lhl aZ@fo%)glala?fn HET AL né sBEARAISH Rldroiamine, an

mer ca

3-( 2aﬁ¢yl-aunﬁmamw dénivalive ohthd hysompleoar®, angd ndxt(r2s thereof.

hydr oxyet hyl t hi 0) - 2- hydr oxypr opyl ner capt an, and

1 xt dihesnethed ebélaind7? whiresimtheradnpositioh @bmp8sasibe diydroxylamine salt

corr j hi bitor conprises at |east one 5 sel ected
%éh%g%@apt 0- 5- net hyl benzi m dazol e,

TR RO Sl AR Bt on
hydr @Qgeetenyfrqrmtr@graummalstylgmpycumnylwa;noawm suifdte,

. t f 1 .
T s S
t he lkehigridsyaideomylaermeniam dxetatm hgdl@x;detnem titrete, alkyl-

hydr %?5%%@@9? %em?aﬂeslgi tg!a w& ro§ ééﬁt%%{r%%& ‘13 a#ﬁ"rﬁleﬂf'es thereof.

t he am ne Xt u Pher €0
th I r
e %0‘39%%9 f@“raghﬂévﬂé@?%ﬁa%gép‘bﬁa %?*B%Eété (AP AR gPping the
cl ai ﬁulﬂratm wite iarconmpesiigd cosoplising:rwater at leestmpeiastkctes from a
one f
nyar SRF PR, MR iR i res therect and a
hy dr esybsiomimhibitor piowisipti shad thengatrasioyl inimtriboridees not comprise a water

Chl Oé{algﬁle 4?%3?(9 éé.(lh% e %aéo%}?c}snmo# Qﬁkmréﬁ]'bf an

citr = 7subs u er1vates
hydredtydacamgaeicmlvent:orrpound and m xtures thereof.

14, A method for defining a pattern wherein comprises:

coating a photoresist onto a substrate,

lithographically defining a pattern on the photoresist;

transferring the pattern onto at least a portion of the substrate;
etching the pattern into the substrate to form a patterned substrate;

exposing the patterned substrate to an activated reactive gas to remove at least a

portion of the photoresist and provide a residue;
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13. A nmethod for renoving residues froma substrate
conprising: contacting the substrate with a
conmposition conprising: water; at |east one sel ected
froma 20 hydroxyl am ne, a hydroxyl am ne salt
conmpound, and m xtures thereof; and a corrosion

i nhi bitor provided that the corrosion inhibitor does

not conprise sol.ubl ni c nd
The SomBIoTE Ba Htile e Pt orfitiflp ey BGEE Wn o
aongeEssition sohpesihg: Wdter; At testshoe Sakecteld fromi anigydroxydentiee,

erein.conp |ses Qatin toreS|st ont 0. ,
AR B B ey AnE Bty PR 48 SR baPh B Tparoviced
tpdtdhe esosidn inhibitanddes mategrriphiee aa«tattarsn:lumm @rgamc laei@sindavherein

ortion .of the substr the rninto
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the patterned substrate to an actlvated reactlve gas
to renove at |least a 30 portion of the photoresist
and provide a residue; -13 renoving the residue from
the substrate by contacting the substrate with a
conmposition conprising: water; at |east one sel ected
froma hydroxyl am ne, a hydroxylam ne salt conpound,
and m xtures thereof; and a corrosion inhibitor
provided that the corrosion inhibitor does not
conprise a water soluble organic acid and wherein 5
the conmposition is substantially free of an added
organic solvent. -14

-14 -



