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TI TLE OF THE | NVENTI ON: COVPOSI TI ON FOR REMOVAL OF
RESI DUE COVPRI SI NG CATI ONI C SALTS AND METHODS USI NG
SAME CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001]
This application clains the benefit of priority under
35 US.C 119(e) to earlier filed U S. provisiona
patent application Serial No. 60/693,205, filed on
June 23, 2005, the disclosure of which is

i ncorporated herein by reference in its entirety. 5
BACKGROUND OF THE | NVENTI ON [ 0002] The present

i nvention provides cleaning_conpositions that can be
used for a variety Bwlgﬁy?FHEHﬁgﬁ§T#ﬂ@1uding, for
exanpl e, rempvi ng unwanted resist filns ost-etch
B R DR ERMERLIGE reSiBUE coMBRGE PATIONI saLTs Ano
substrate. In particdngﬁcﬁﬁ%U§Pg§§ﬁ@”10 i nvention

prlovi dez ]E:I eani ng conpositions that conprise a salt
SEIts a tor %%—%#Eﬁh%ﬁ%ﬁ%%ﬂdaégﬁwé as a
T B R FioBETHBS s BT EBAHGEERb> (T . Srigole) o earter

fileglel. SnpeivisniaNgatemEiphlicitibe SerialNvg 1607693, 205efilcabuflané @8 2005,
of integrated circuits. 1f should be 15 ynderstood,
riedasie ohafich i tabdinred naohrudeRfenctia i Fiehos

wi der applicability. [0004] In the manufacture of
integrated circuits, it is sonmetimes necessary to etch

o “gr own or ELE%@?@@E@@fﬂi%@lﬁ?m‘ﬁ%ﬁ'ﬂd%"iﬁihf e,
e o B paee kP dPlifes PR oo @il A PEEER g oo

vaueth obapplicatioraduoiivding, Hart extahpld, irémobieg exparsed resist dilnds) post-etch,

ical etching,agent to.re e rrions of .t il
SR R ot rode BTG sEDick T ABE e Boin Bt e Mesent
imventieroprevidés tleenihg lcompegtordsthafpmmprise arsaltisekectdd ftdme a
film.ln the casg of. an xide film. for examl.e, th
obsptifiigt sy an A G Rl p impi b e SR el Hgroof as o
ceanppglagent.icon film it will typically be hydrofluoric
acid or a mxture of nitric acid and acetic acid. 25
[QO3)5]Themaokgteund of ths srasent ihedntion il Ik désopiie or ¢dnprstion with its
of .the filmare. renoved hot.ol.i t hear.aphy .pk S
88 il Qarting AbAeEIS R0 e PR Hi R RIS iy spouid be
uptiestwod Lhovesier,itsattth@nsé effthe grdsent ineerdion fhas eviddr appkcability.
film The mask serves to identify the areas of the
[6004in whthehmamdadtorelaf irdegratetdi cireliys, it ésreareelimdhnecepsary ¢v atch

bFyhe* SEfatdDoREROP IR AT reBRBOLR gra il T Boudafos of sifcon,
gbmnﬁg{rmr&db{,(gilas_sudnrtothem@‘u:a;st(r)ei:]te Ica:g_td;ﬂicc:ne%ﬁ itnmram‘ssé::(tﬁg&wd circuit

[ i nt ensi radi.a ;
el el LRt R b PR BB £ Gposea oa
chemizal etbhing epemtdo ngmave pdriorecofplesilti. ofhe pasticularptaend ggent used
e B2 s BRSO BB B e cae o
owide fiem [foeexample,ghe etchinggagent oty be hadreéisoricRaxd. t Inviee tygeec a
SRS R SRRl Y BPE Say RE S acn
asidbstrate that, when etching occurs, wll becone vias,

trenches, contact hol es, etc.
[0005] In order to assure that only desired portions of the film are removed, a

photolithography process is used, through which a pattern in a computer drafted photo
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10 [0006] The trend towards the mniaturization of

sem conduct or devices has lead to the wuse of

sophi sticated nultil evel systens to overcone

difficulties associated with such mniaturization

such as, for exanple, those noted bel ow. The use of

hi ghly absorbing anti-reflective coatings in
nmshumlrartsmergarchqohye barfacegif the fim. diherroasiksenesdo idemtifithe aeeas of

rohl k f I -

o 8 B sy BRGIREE 1B il Qoo B0 pporei
nm‘tércai,tvshl lstaalcght serfditvetrnatetial spur onteithe fn-process integrated circuit

| i
V\Jlaﬁ%riﬁ %Zlﬁ gﬁ@g aﬁ@ gﬁhes !j% Hgﬁ?nt@r% @r}%ﬁ\gtrlor} Jﬂajﬁ%t{d thm\kjﬁg trhe photo
mitiskeTae ensomwememosed@ho@resnﬁﬁmatenal hepeodiag ohiitglspmposition, is

nt U,.C .

ty |caﬁg?|sg%lH%¢:th%e ac?[ilaez'% I%%Jsﬁgogﬁﬁt:t%}g Vﬁﬂ&{mﬁ@ﬁé%’[ﬂmg} {?)ecake place
wpthe;seretctem!ralbas wvmlhepresmnmgg etahing i @henardas.hBostiw-type resists, for

e?%rfﬁﬁlg avne? Oﬁc—“-fe oen§ %@ l%?&a%bwé%mg%%%nm%?@Eél&leatejy%tlﬁ%s ona
suhﬁttahe:thavmnenaitcmmgaoccmss still bégonwy viase diestiieso pontesttholes, etc.

interface, Ro is the reflectivity at the _
[0086] s {Ths tiest tewards tneemfrmmzaaom sf semaicorshictor deyicéshas lead to the

PRBEP ST BN £V ShraP T vk arbe ik e g8 i sucn

rrinmaturlzatmnl:gucblasofnbexqmwlb,dhosajmcaed belowuside Userof bighlysabisgrbing
SRS RRPOLER 5 i SRy 8e T SIS eltlo
palbletrhsetmh ctsolt freirstadksefestionr phight Somrhighipeflectivessubstrates. Two
7
d?%per%hﬁ Fgctg %Eg%&arggecg:?ft% rﬁ%lH fiftR wtmr&tﬁ: ?rﬁ”bt rte‘ﬁe%ﬂ ﬁ%&chmg
T fi Irantmterferenael tesutts trhehaeges mrmﬂmisheewﬁtbrdm‘agsnpegcmd by
S I 0 .
%tl?)n§ ?ng{)tgl I eq“ahz ‘ng%nsn §1 t?lg ééécéepf# gggt;ﬁ ﬁ}éc‘ﬁﬁ%%sl Jg t%e/ resist

chamgﬁm r\@rlaaons oftieewidtrhare poetdrimanahsthe seingpatiotd) ardl therefore
S bd G Pn‘i:zte' ber%%?i‘néj‘vﬂ&‘thac%?ﬁ%lptém%‘ Pl is defined as S=4(R.R.)"%e®,

Uharactef< ucH abSorbiNg wavel eng s
wheteﬁglsttsre re{ﬂeem&ty ak ttmrreaxsi/mgd:ryresmt_/tdpy:oeitmierfage p?b_os thesreflectivity
a’?tﬁ% re? gﬂsubg{ratgxrﬂgﬁﬁe 0% %%n'g%lgW%QIgﬂbtsg@ﬁglﬁ %gé’iﬁ(:lb!qp and D is the
flkulinﬂtmness st - unpr ot ect ed area of the substrate to form

the vias, trenches, contact holes, etc.. As a result
[@707] h&ottbarsardi-refledtive Itmatgmgp 'EARS") fuymatitrobyesihsarbing thehiadgtion

928 R B, Y UL S GRS Y e rvo
Reflectivegetahing tbm:omebstawa’eeas th® po&tpreSistis mhttgrredatvensgubstrates

°§6<t?‘ﬁ‘z tlgéogaraﬁﬁf,% gﬁ:%tﬁ Mplgﬁsga%{er}_i@?t@r?éé%%hg%ﬁoresist film, leading

tas irgeti dth vaeahmnahﬂ:hdhe detvence sase, dimirg radivas wétt complg/Besist
%Igg eésr%%r@f ﬁ){ d t@ﬁ% \tén(g%t{ecﬂw, %639|lr185r ee%?é ﬁweogvgﬁg?g |oe5}dredUC|ng R,
whBteBheicoatirgpblag the pnpbnhab\taluesafer lteh'edu@hndekxeandﬂtspl'mrjoer

offhBhRfkfidsC su]ﬁl 3 Oéb%\&bqlﬁ%fl ”él&?gfth Bed s level of

sircon, next | evel of

n , i
"B 5 9 éé%ssfsﬁef?%& fof Xt bizsgih eibhing
r@acarmloe\ etahisg), Iqrmrdelllmg it userbtoeattack thegiiotaresst-wphetbeted area of
th t ! 5& egg%ﬁ'?&e v?a%vﬁ’gn&leéorfc[n‘?ac‘dt ﬂb‘@s o&c f hh%té Fe\églt\é{eﬁe plasma
|ncI ude, for exarrpl e, re- sputtered OXI de rmterl al ,
polynmeric material derived fromthe etch gas, and
organic material fromthe resfst used to delineate the
vias. [0010] Additionally, follow ng the term nation
of the etching step, the photoresist (including BARC
or other antireflective coating) and etch residues
nmust be renmpved from



10

15

20

25

30

15 the protected area of the wafer so that the final
finishing operation can take place. This can be
acconplished in a plasma "ashing" step by the use of

sui tabl e plasma ashing gases. This typically occurs

at high tenperatures, for exanple, above 200C. Ashing
converts nost of the organic residues to volatile

eﬁqhergl pﬁfsceslsuphdtemmes elabirigghs@andtetenedgnatetialdtyepraducts are deposited
? r%ﬁl uqs g olfgndy rI dthe %Qi'e‘v‘va[l Sﬂhg%g@e?%gé oﬂlt‘r‘:r‘e ?ubshrate

hei ns hot ace 0
G, ST i S Sl Bt
dfiudirio rereatee d- aniexamalec Inecampiex ssoWpaEiLCtcs devipes sudhlas advanced
t
Ierg{nl\g% eﬁ? I!ég?%gé\‘h% Wit Grgplg%@ | 3}3@@%{}%0& %ﬂ'ﬁ‘ﬂﬁé%]bﬂﬁteréoﬂnect wiring,
readise roatetchifg fRIEmg; usesm peaidliee vibe dmoug) beintedayer digldcdic to
pFo% (?gnté)cfl bé@e%n o‘ﬁé'l So?ef\’\éﬁl ﬂuglldp ﬁdéfrerﬁét%[ mﬂﬁef ﬁfe At level of
v«amrrg: uTrtelsy vhaaSyrad:ailg exBogw;, &V, e%@p,r@blTe,ri&NJ ta, Tl Isilieen ooa silicide
SRR THELLA SOl SR 2l AP of ERERUINERIE R leaves s
remuﬂmrr thelievalvech sedsteate icomptigiog micoriplexgpixiira e may include, for
LRE Pl erdd §idd ELRRLT Gol RO R B Se ARSI e 6lElgas, and
osgarmcprpategalsfodamﬁmeanesmt hsed tocletingate the vidscy |
benzenesul fonic acid as the main stripping conponent;
[6010] ( Hyddsiogaltyi, Eollawingehe teseinagion phibemetching siep.dhe pheigresist

(ﬁgllﬂéﬂé 'BARE gﬂotﬂﬁ? A réf\‘égpveaéoudgﬁapﬂoh&%’ les?TeBSnE bk IS@movced from

trip mponen rior art tr
theoprotesited arae of tlne waa‘amn thgt thlaéinaltfmhn“@ Q;Esatzmezlagljalfagplace This
YRRy LT DU g PR 56 B s
gases. oRtEs typfcally acduos atshigh tbrmma_taqesme exdrople, ahdyer2907& Ashing
@ﬁ\%%ts rﬂ%&%? haercgrgglﬂé r@s cﬁj ?%‘ b&gtllggpggeﬂ tb'uPI%aI/&r behind on the
oper ati ons stripplng
sphsitabee esprsdormnmttyl |wganlas¢31dl&s i S‘d.lmbse!tlﬁﬂaﬁ_t typisallyegpeeinsenot only on
tﬁ)sh%&rF %Cotf :thveesl;n%s{rg goyut%gzéglﬂglg%ﬁaﬂ%??yi%ﬁ%?ﬂ%&ﬁaﬂ?é%t Asa
resudt, asfrptneaﬁdd subsitatﬁ aa'elafteh treteted Witbra eramipg eQmEDmmWBlca”y

o L 5540534 EShp T 61 SHS TR 4t e or

tiok elstratd. Findihg aisaltablé nlelanndg egmpositiah foF eerhovat otibisgesidue without

ga%rggly%é%cti%ef o rc%&gﬁtng z{ﬂggo?wﬁl\]%%s?ullinﬁfé’fﬂ%&etaf&fé?m@shas also

podhaakprotlematie dF dilurert, coandetelytremetdgi merutiabzs thiecegidue can result in

Fspipehees todfis st e LR Fhiedhrer i Hetheal fesisance.
Lt SRS Py S B o

acit-srsied | sfripgingy mlutlonamquaumtemrm‘tzdkyl aanmswfcmm:e@csq! ag the main

rrGPcs?ng‘% corrﬁargon@P aficlj' ?&tm(?? ownll%o%tse? ?ﬁ@%%l&tgné‘%t contain an

aniigdn skcrdaemeomthmmatrme ad thetnhain s’tmpghg cafvgpondry. [$ich prior art

e . t
s??g@?nsgogorﬁooos{tfagﬁ ?03,'@@?‘"5%@% %tlétﬂrég? Fls o%'e%uﬁ?ﬁ 2\9%@9{? flom significant
dr&\ntomks BEBCexamsplelUbair isotends udrote aomaawmeeexmsﬁd @h thg bottoms

{; corrosion to the underlying dielectric

mater ar upon exposure. [0014] In one aspect, the
present invention provides a conposition for renoving
residues froma substrate, the conposition conprising:
a salt selected froma 20 guasidiniumsalt, an
acetamdiniumsalt, a formam diniumsalt, and m xtures
t her eof ;
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wat er; and optionally a water soluble organic sol vent,
provi ded that the conposition is free of an oxidi zer

and is free of abrasive particles. [0015] In another
aspect, the present invention provides a conposition

for removing residues froma substrate conprising

BARC conprising: fromabout 0.01 %to about 40 25 %

[0 2} e iThbtefare, thesdb b reel dc thedarf fooackaging modipesition falback-end

oG L8R Rar P shinpP o TR R by Bbbues thats
camhibhbisatzatiaely cemsohy sinth esiduésieithauh atchirgehe onpertyirg and

N

meetal$,dagt dieleetriseonsthriinétedats (feferreddb lhevaimgs “raghtkiat siftenysilicide
oS BB 5L P R Eon i Bt

tcalogrdin a5 “kwt-k'Oduch asideposited cxilet, HB@figo$, MBQ filras, Fox films, black

Bl SRR A e BRI M T or r emovi no

resi dues conprising BARC froma substrate conprising a
dielectric material conprising: contacting the
substrate with 115 4 i  from
about 0.01 %t o%%%@%ywbépﬁ%mwﬁgﬁsa! t
Cc . . ] .
7 AU ST S AR rescues
suelt as, foramdmpis, ipbotardsist agapefticBABE angfar affregolymericahaterial, and/or

TP BEind DPSRIRTRH oy LSRR PRk BtyiE o onv
uhdeAid le@lent 0017 ] loWhedigleets erandianhightk dinlepiriovnatesals that might also
oS SRR A AR EAT BRI o8BI e ddppeflon aicicses
hewismapetfectively rampvé BARExmadUes framsesdbstiaiguhilerproviding minimal

cSH0A B uhle AR HGBLL BN GAIBRLLABSSRIT conduct or

rates,” such= résrdues inc or exanpl e,

1 DI p bk LAS OFBE) £ SAR bl r hOoAR
reriduesifeinsa Gebgrate, Gd-cgopesitioni qunpripobyaeals selegad o a
o B 581 5 e BB TE M O BACSES s orec
watet, aishoptignpliox estee splubke@rganié soleanipravided that eagpmposition is

y . Y herr cal
"R fan AL RE ond & TRE aBREMeeiesl, Tl co” and of her
8018 O30 g e RGN ALY 280 RGP romovng
residusls flongasiiosteterpoupritng BARGmempnising] iremtabout 0.01 % to about 40
o BTREEH SO SERIIA) D LTRSS SRR
fagmaimidniuoosaitaand mixtBaRGered| Wales andoptianalky @ watadsatlie organic

, LeSi ' |
SBAPR e LD eafREalor S e S BB, 1
ceiitdin eatbedimmaht the eerepdstiosl fudier|cootprises atdeast one seleated from the

. 0 | . .
iBirloS GARRRL A EROH ool #Albriglor LB op armine. 4
hpdraxg@inimean angicitsssa|t thérent; ealorganimacidiepsdfioniedcid or a salt thereof, or
acgoﬁjo?l%ririh%i%ﬁt erials, lowk nmaterials and/or high-k 25

materials such as hafnium silicate, hafnium oxide,
barium strontiumtitanate (BST), Ti Q2, Ta05, wherein
both the residues and the netal, silicon, silicide,
interlevel dielectric materials, |owk and/or high-k
materials will come in contact with the cleaning
conposition. The conpositi ons#accor di ng to the present
invention are conpatible with
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such materials and, therefore, can be enployed to
sel ectively renove residues such as, 30 for exanple,
t hose descri bed above, w thout significantly attacking
the netal, silicon, silicon dioxide, interlevel
dielectric materials, |lowk and/or high-k materials.
In certain enbodinents, the substrate nay contain a
[0a56h] In mlcamomr abpect, e ptesantiedention powysissra method dyremoving
| r t
r(—%n{u%lé c? ﬁglﬂggﬂe Ct,h'&% éuys[}{afetdggrﬁdalnﬁlgu%nﬁél mlcg@%?érﬂl Eg?nprtsmg
chiitadidig tiv eubxjm:b@mtln acmmpasmm tha gompnsdsefr@n@@enw 01 % to about
1
4035 B0 i B £ 52 Safen POt p ek B @ ackfarmianium et =
fambetddisiuthsalts and ppdturgs dreded; whiensind gppéionally taywater sdrleble organic
sﬁlﬁ%@%?é\?lélnég)cpth %Bﬁ?;%%n%g%ff’e{ dsf%@foxoﬁo*)ge&%gg%g%{s%{b%mdes
but are not Ilmted t o, hydrogen peroxi de (H2Q2),
nonoper sul fates, iodates, nmagnesi um perpht hal at e,

peracetic aC'SE?REﬁE@iBEé RWIO%F'%‘HEOWW!@NGS

bromates, perrodate rates nitric acids,

[@(ﬁl?i s Thg% ééém r%@{aljit%n p M]dé IA J:amp#'\ c(nhbﬂos@ n'&% Zﬁrc% present in

ver sa romum sa
aglts, theﬂfﬁfhail\@@enemcw? pwmmfmm @ssubpigataiskeiupador @@miﬁ a
Si |Gl
sggﬁ:tgﬁ{j: e%lxgzlilr? S8 IrYS%ﬁEéﬁdn% OrIrﬁﬁé‘égﬁlcc@bgéﬂp&bstrates such
regidueis mplud;aefqraexamles photoeesistrihardened pesthevdselogap filh bottom
|
afifEhétfle SORRE PANCY ol aff BERARHL rifledels LR o [RobREmE
payPess layy bachbigh rrmier@w wRighd @olymegs) and/dr progsseing regidugs such as

B bR E QS TRED sl st i AL AT EE g, ForpRfE cnpBios such as

metal enidies cesarsicagptintassdra seemisaldnechznisal plaoarizal l@re(CMP) slurries
a}G\@Bﬁ{er mb\f\%énr@eteﬁ ﬁés?dﬂes' r%)é%i‘&érﬁé‘inilng%ﬁ{gohH&sc{,dcm}% to'P example,
or exanpl € as a Ssolven
Orﬂa@gmetaéimneldms angt mewbbtg@nicmpmenm lofoneteebodiment,
I

g@&ﬁd %@Pgﬁ%\/@ thé ?xrers%rgt nP\geLr’mérl? ﬁrecﬁasm%%ezfggﬁxﬁe &'temoving

sumﬂ ¢ordainingBAR(@ resistues diorm @ aemigadduntorssubistratent . 20
[0021] It is believed that, for nost applications, 3

[G048Lr The Iresidussmre dypically presgalnip leesubstraienthaiiveayinglude metal, silicon,

siﬁ@ﬁ?tangf‘ér/‘?rﬁé/rle‘o@l' @?Ectﬂf: n“al?éerla‘iﬁog]?:ﬂsést fo? Qﬁar%l?iéeepnc%sited silicon

preferred co rons accor tot
okidgeand den\@djmﬁ sitieonf oxides ol s tI&QJ NSf@UEOX5PEBS andisgliton
oftbe, IR vl RpASIeaA0ANC TR RALE RS REGRICH igh-
rrwmﬂ?ds mwe\fmurgrﬂhcafe mfnem oxgde, [ha0ad| strohtumditanate (BST), TiO;,
g“R@"]ﬁ%}Blb% h %E?e@&fe%eamd th@k‘%@él e(.?lp:r?ﬁ Qll%ﬁe %t?ﬁ(s}asﬂlghactnc
rr@éerfadﬁ_r Icwhmpii/@r huh I@qa’ecals vélbtarné oncantand with itheycleanring
copHBOtE TR Ao Bt S ey SERR R R R Patile wit
siggh mateelalswmdl theeeforei oan bedmpblygd (eesadectively reraoyrifesidues such as,
| i St , "
fdg’%&%ﬁ?? vvg dér bg%%g\ge wﬂt‘glyvg rre?ﬂ"%ﬁ%%@%ﬁ"wtﬁé métal, silicon,
sibeast @iwde yinterlgeel ﬁie@omax roaterialst lhe- I«:mﬁé@rsh@fbh medenslg. slegertain
effbodfichts, thdAARtrattRa n%eémﬁﬁ' trh &fé’sr HuPBotlithifeR %o, copper,
present I'nvention comprise sel ected fron1g ‘ou
consisting of a guanldlnlun1salt an acet am di ni um
salt, a formam diniumsalt, and m xtures thereof. The
salt functions as the cleani ng agent that principally
sol ubilizes -6
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or aids in solubilizing organic residue that is
present on the substrate. These salts contain one of
the followi ng cations represented by the follow ng
formulas (1) through (I1l) which is the guanidium
cation, formadi niumcation, or acetam di nium cation,
respectively, wherein mis 1 or 2. INn2 5 L H2N +
cbbﬁeerlbyntMﬂﬁumu—ﬂar[nomﬂfj'udEAenqale yardaluoritride, tuogsten,rand/or
I are not limted to halides such as
t'fﬂan Jm}l%"n%S%g a"g é sul fides; sulfites; sulfates,
0 e [
F3faRats sﬂmﬁs“etadn%%%%@ﬁﬁﬁé‘?% S0 i RS e
abrasiveapsirigies, ionahwaadditidnat cempeonest thabadvensaleaffeats the stripping and
Chlor , : " .
RAGS TR S0P Ehlpo et ek Bk Br rBIE MRS ot fre undertying
sabstpter Egaraplesl of pX0di2& iniwdee buleate sial lirsitécoto, bygisogen peroxide
0 0
(Iﬁ%g?urﬁéﬁép%g% tgfeg. iﬁc])g%lt%?i gﬁ%ﬁ{ni?'bglé)ﬂma]dé@ %?569%9 acid and other
pby—dCIdS,meDSLilde?,S gmrat@b perigddtésa narateminiihs acgoimnrbdisa@s cerium salts,

Y LS G SRmAsARL I Enar Sis cAGefls AHBRLH O, cobatt sats,

hfatmgarasmmow%?efnsu andomixtuires thémofraﬁxammies atatrasiee particles include
cﬁg%ﬁ%%ﬁgélg%gﬁd %Eaﬁ%?ina%se rl}:)grlg ' glhgw%ac %%Pér)g@ §ilica and

mlhtar&sdherebﬂdﬁﬁ:]ertbh dansbdogherdy, dble nhaposnmcmr ismesd to remove residues

sﬁ?@l %g%a&n%agﬁ}% C(;%Hgaoo lﬁith E[HE ﬁEAPS?AIIBth\% fljopﬁz?ﬁw&ragessmg Itis

peafayabis thabthe cﬁmbatlabdmlo‘sétbh@'alntls frea opsuchemartialesm
about 0.01%to about 30% and, nore preferably, from
[G‘lﬂﬂ]t meaﬁ%nwitioﬁﬁoﬁbe@teszﬁﬁ/ﬂwmntmiagmaqw,efousfb@sed and, thus,

08 ie‘?nm {hggjﬁg%anyﬁ%r‘ﬁ etr 'rd?{&ﬁo.?sclﬁ%ﬁ %395 §LJE?| as, for

Inven ona conprises at +eas
eaagmara es sciolvent to drsselverognamrcncgeBol@nom@rpntsfcéﬁ@agqsqmposmon asa

gﬁgeg' n{h% cﬁﬂnt g@%”eés rrae'i le iy ﬁw%ergHg)Hﬁﬁgr%sﬂggi@P%aﬁ a Liggosity modifier
of Yhei amhpogitiod) a:’(caaseawllﬁriher a water-m scible organic

solvent is used. For exanple, when al um num 25 |ines

[6021] pritis detieved thatsioh stosbagnlicatitmsceater willtdoomprise, faaexample, from
a%?ﬁtmh %:Li!r%da%lohpgsu"yg“ﬁk/ Ié"’,%ﬁ%“g :oﬁg#tcg)m pttogfggr& ts gtlge;r ‘f)'ﬁbf&]?@d compositions
asadrdingrtd $hud rieserdrigantion caopriserfrone ahowi 1gtniaf0buta?ﬁ% Py weight of
vg?gruc‘ﬁet 0 H; Bpéf?r%d Egrﬂggsgtlongtaggérﬂﬂgq I']% \#Q%JHH fﬂve[-lf})cgﬁ%mprise

m sCi ble™organi s inclu
flmm amm 1rtotabbutriC%e ty tveight di \nﬁehyl acet am de (DMAC),
N- et hyl pyrrolidi none (NW), dinethylsulfoxide
[0EZ30) The-Wateli carnpnylehbefitherpseniNavasting can benpdsget incidentally as a

cIoR‘[p gr;}t fo h%' H%ﬁksa%g%g§fdrg?mgl D%ﬁ?%lf%ouls é‘.ﬁléjtlon comPrlsmg the

fkalndd&)lohaoum ccd@gatemam lausins:rmm csmpolmd gei cambe added separately.

.E 5{1‘8%{9@% oﬁ@é‘@fﬁ%ﬁe d%féﬁ[}eg?%p%éeﬁ(mﬂﬁipﬁﬁéw%r, distilled

er exa
weaere delmlssdlsblle@ watgaor delgmlze@waser ihavihg ddowlimsital cgntent. Preferably,

tR& l/v)é%lr%n t?\%cc%mpostion comprises Dl water.

[0023] The compositions according to the present invention comprise a salt selected
from group consisting of a guanidinium salt, an acetamidinium salt, a formamidinium sailt,

and mixtures thereof. The salt functions as the cleaning agent that principally solubilizes

-6 -
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5 as (C2- C20) al kanediols and (C3- C20) al kanetriols,
cyclic alcohols and substituted alcohols. Particular
exanpl es of these water-m scible organic solvents
i nclude propylene glycol, tetrahydrofurfuryl alcohol,
di acet one al cohol and 1, 4- cycl ohexanedi net hanol. In
certain enbodi nents, the water-m scible organic
oa;aldsenntsoluhh;in@erg@hté@esimmhaaisdjreﬁenmme Sipstrate. These salts
b [ v
ﬁ’b%r{nuci’féfae q‘ﬁg\?{lgg%g |8n bﬁagsg F%gtfﬁ@foﬂh\ﬁﬂgégmﬁp& 6) through (I}
vdmthne thesgud @8 cation, cf@mahrrmrp cefiay, pedcatamigiihivm matior frespectively,
v&h@FeiR'ﬁf%elnéri nvention, the water-miscible organic
solvent "may conpri se a glycol ether. Exanples of
gl ycol ethers |nclude et hyl ene gl ycol nononet hyl n
ther, ethyle e gl ycol nonoet hyl ether, €thylen H
| ycol obutlyl etpher, etfylene dlycol |di nethy| 2
ther, pthylene glycpl diethyl ethgr, dig¢thylene
lyco nongnet hyl | et he ethylene gl yco
bet hyl Nadm di et FyNene gl YR JBbnop Bﬁ# etherif2 Im
di et hyl ene gl ycol nonoi sopropyl ether, diethylene
gl ycol{yronobut yl et her, di et hy) ene glycol (1)
nonoi sobutyl either, diethylene glycol nonobenzyl
[mmr Exéh*@ld?ry baibas taoyra dhe shlatibyed betdne npt Idhltﬁd'ty)lhathS such as

cg'f# It SL@%% |sglﬁger gF‘ﬂJ%IJﬁ%t g | enﬁﬁg rﬁt{ F?ér atel es, an\{:lI other anions
kﬂOWy@tHwb GRMe@Inytaebrtrrmmmﬂh;ds teEh;ﬁqily sulmreamqﬂlﬁnelude, but are not

et her thyl ene . gl ygol L
08 e 685 ot erBiovee Tpmesih v sltto gt apenure eci
sglpymmusrmlmebhwlpmtrbwcldacet ate, propylene glycol methyl
et her acetate, propylene glycol nononethyl ether,

[po28)Y IFEreer{gH waitd fodl bwh’h;dmpeshlens amomqhyd; Mthegirgmt |nvention

BB o St 2 R0 D APRR K ne

guhbiidivle hyﬂmproaﬁglglﬁhhme, adémpeapyd;wnml@i WDbnate guanidine nitrate,
nmonoi sapr et her ene,. nobno et h

B UTER: Bt RS TaE B R s R B tete; smigariibe carbonate,
apliyaplaniirzosebdngte Bydrethloride, feeinbmidineetiioiden ahd mixtures thereof.

2- met hoxy- 1- but anol , 2- net hoxy- 2- net hyl but anol , 1, 1-

[OUZQt hnijeﬁeh@ﬂ&hatn%r thosRaplitationst thexayouat bidhe Isa|t [Nﬂl(l?nﬂjprlse

N N T

cabmti*ae@frﬁmta@oaitmut%ﬁﬁ)%mt 3064 gid, nadre phreferablypsintadout @01% to
th t bl | t f

EBB@P?’Y%@%?} er - m CI e solvent conprises from

|ght and, nore preferably,

G B oep %?%” o e el oty gomriss

lgarse sea brganicesolvient) Treyorgphit soleehtyis pafigrably eniscible with water. In

AR RS ES ro oEAGRY S el e ppicay
didtate veasthem la wéteemngMIecorganhmsnmegtam 'ueed eBorcuasipld, OMEa aluminum

S AR el o e S PR R 18 PRI BERERr €% hale R whtypicany

tentabeatggﬂ% aammugm:nru V\n}; eoctperabotimbale| tgg dsbe:f whtermibeible oI:ganlc
BR4T ' .2l . , R4
Sk%gb%ﬁ’i‘osé?ﬂ% %k?nasﬁ gl i) effinel eicto SBelPuE, ot ore.
B0, S e 5 S5 8450 38 ey OS5 .

chiheﬂrglaceianﬁdeo(mMA(ttb N8methy bpynrolidit omes (NIP), ﬁ'rm&thyjswlimxme (DMSQ),
carbon atons. Exanpl es of suitabl e al kyl groups

i nclude nmethyl, 10 ethyl, propy isopropyl but yl,

and tertbutyl. The expression “I over al kyl" refers to

al kyl groups of 1 to 4 carbon atons. Exanpl es of

sui tabl e quaternary amoni um conpounds i ncl ude

t et ramet hyl ammoni um hydr oxi de ( TMAH),

t et raet hyl ammoni um hydr oxi de,
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t et rabut yl ammoni um hydr oxi de ( TBAH),

t et rapropyl anmoni um hydr oxi de, trinmethyl et hyl ammoni um
hydr oxi de, (2-hydroxyethyl)trimethyl amoni um

hydr oxi de, (2 15 hydroxyethyl)triethyl anmoni um

hydr oxi de, (2-hydroxyethyl)tripropyl anmoni um

hydr oxi de, (1-hydroxypropyl)trinmethyl ammoni um
digethgidraamids, NAmethyliemanidenfomamide intethy|-2giperidone (DMPD),

t%éaﬁ@gfgtf%@:%éﬁ{h@%{s@me giﬁ:gl %ﬂﬁ &l)réeé]arr]ldes alcohaols or

sbécbxumsedr mhlarfqncﬂmal mpowm@l smasdwrowamm @mirg alcohols.

Fhﬁga%%ﬁh%?&% P%ﬁ%@%@%ﬁ‘f%”ﬁmuag %gés—%ﬁ ;gély%% such

aPr(GfeCab Iayanechels ana{ Gy nGupyalanadiiols royclinaieahels wmrhstl@&d

8 2l el BB oo KRN E hosg Biinie
peanyfErei dlyaoh tetf ) §8furCoppicohoi, dizsetape aiagholgndd! . the
cgélgﬁ?e){%eﬂlpnv %HOP M E¥%al} %r¥ts CtRQWa&e?‘?‘n|$E|P]Igt%l$%énr§@§$lvent

uori de 1 0on source. uori d
i e DMEA, WNB, asigirdMAG. rTeﬁmatergmsabieQMaimc pely¢nis egumerated

a§p9%g%eﬁ}éeatafo%%%r TS ARARARLS ridiasoReA! de 2

e 1on source accor t'he present

ntIr"n 9@?@5 gnrgfé(,{ﬂéd)é Jnln%nécdf ﬂ\nfﬂ@sérﬂl rﬁ\%nﬁ&? ﬁé’\f)vater—mlsmble

nium er nary ["uori es SucC
oammcf solvast gyl wmprrseargdumt merarﬁmnnlna ¢flglysol eltéeasndclude ethylene

gﬁﬁb{rﬂgﬁéﬁétﬂMH%u%gleHé’g aft lmérhdé‘ﬂ{y?gf%?te‘ﬂ'fyler% glycol monobutyl

["uor oborrc’ ac anmon
ettimrr%thvlam olyool atireethylredherl ewlauﬁglye&laﬁetlm rettws, diethyleoe glycol

I
ter ?ﬁétﬁ&g egr%rtdé&fw%l@ﬁ%glk/wl?@ﬂo% h?/ étﬂ@rr \{ilﬁt@? e gr‘(m me Propyl
ethe, <ﬂle1|hnbhag%mmrme@eR@pettm@ena@lyccanwnaautak@ther,

e
giycangimethybéthey clietinyderzogyiyad dietigl ether, dl‘lfﬁfbylerlﬂ‘@l‘fﬂt(d orangaethyl ether,

ARIBTEL 0 PATNANT L4 oS4 ARy PR v

nétby @iyl etBer, |tliethylendglyca ethyfEne g yabl mbumnetlj\el etber acetate, ethylene

SHRUL AR St A BRI eV ehel stk B he g
nbatomaeftihy etmb.q:rraméenéglmqh ainmediny| bé)eafnrqmembeglym anonobutyl ether,

p?tﬂﬁ)lén% féoﬁ‘%én% ro Peﬂc'ﬁ%ll d|p{%%%ﬂ?ﬁéycgg‘ﬁgﬂéﬁsgﬁkﬁethéhaipropylene

%Imphanmmoml |etfmr;d|prspyzlemjglwolmmortoaoprcmyyetam dipraptensenonobutyl

eltlr’?eﬁ 81[0881?’6;% éjl%ﬁ?@f&ﬁ‘é{o‘ﬁﬂ e‘j@?r E@P@g@g c%hﬁngMQ{hk,p?elgt’er, 1-

m@hmw@bhtﬁholaﬁvfmethwf buﬂanoldé—m&tb@xya%trl&jhyltm’uarmhl UM
t d d t
InebsRTart o BRI il ine. source of the -
[%&bﬁ rh'lfrjlg beﬁ&etdqgﬂsfog ﬁ{o?scéﬁﬂqmbc%tfb%lélt @ﬁ%ﬂ%c@n}’%ﬁér Fn%mble organic

O release 10
salveotwillsotngriseframtapoaf @ cto abaut/@l’s by yeigid Oétlnefca)omosuon
ﬁ?gﬂe%% ltﬁeaﬂ?%r i §’c£b|8é8108r#t%on4 @séé ﬁ&ﬂ'a@gyﬁ?m a?b%%g%% weight

el"'ement's, resenc or ciumions in
and emoreeranfangalmdrqnoebmut@no @bnutrWe byaweigtit ef tbe comppsition.
on the surface of the elenent. 15 [0037] It is

bel i eved that the amount of the conpound used as the
source of the fluoride ion in the cleaning
conposition will, for the nost applications, conprise
from about O to about 10% by weight. Mre preferably,
t he conpound conprises from a%out




0 to about 5% by weight of the conmposition. It should

be understood that the amount of fluoride ion used

will typically depend, however, on the particular
substrate being 20 cl eaned. For exanple, in certain

cl eani ng applications, the amount of the fluoride ion
can be relatively high when cl eaning substrates that
[auathr iCoenmbsitibes lac¢c¢dmgttceiheajresanhmtrentfwwea;ao;btlogllaliy comprise a

resistance to fluoride n
ol ey RRaRIE i SBpBoc, I HEE BrNarhipREeompound
furetians toedsgist invthe femowek aihgrenic whe imocdamimiesglussibst r at es

that conprise dielectric naterials that have a | ow
[0082] s Fxnmplasef flLaternarte amtreiuny coraBoyriie 3] usEonpeospos$itens

[ t . . ' .
o BBl b BBk QP BB R ABRL K pavig e

fdrtre:laa[md ReRzﬂaRﬂoOHdNrﬁemmtRmRs, Rsoaad B, ane gaeh indeproderitlyai alkyl

I iCos
ofiipharo Ph2RMcD bk MEdeRH St o SRR P brefEfRT
uAmtrsmmletqdmyddx:ammgibthms dfdrtotZQe:arhrDmd“temprws‘@nm 1 to 8 carbon
gﬁnvent nLQJCJ' %arg?n non ar oIre og%gﬁ]ﬂlggwgﬁbp%ﬁiﬁggde methyl

10 etteh rpmhtlﬁqbrd:gyl ttiudyl famdrtarrttaJtNRQ'Re@mmssmm‘lewar apyl" rRigs to alkyl
g?cﬂ% %}JI tg4%afbao%rht eE%"ﬁﬁl@% ofsmﬁt%'b% c{JueclgerF 'yrﬁrngnium compounds
up consi's a group,
1rﬂd|ddyel tmnamaﬂnylamr@pmrp hydrloklgﬂb (ﬂTMﬁd-lmdetr@mbmemonlum hydroxide,

Bl PR B, T30 S RRSREE i iR

trime¢thylethgtaommarelire dtyerbxfde (2-hyeoxye thy Dt ricetisilarh megiuot hydroxXide, (2-

Y e

h&dmnelec(dmmprwymnmemymnbmmnwdrdmm‘ ethytmethylammonium

Sor6R08 FELEr Bl Bal aitfls B0 PORATTRES
hgdroaidbon at ons. Exanpl es of such al kanol am nes

i ncl ude N-net hyl et hanol am ne (NVEA), nonoet hanol am ne
[QOEBA) ||t is delevied tidt afior mest apgticationd) the anaunt of the quaternary

20 SRR Wt Rmegee FoRUERER Y KRBT S bRt of e

cbmbae‘.ltl@ hrérrefepa!a!f/ ghe qdammanyaammwiumuj eompqurld eomprises from about 0
IgEN1g i.c anines su I n :
RGO 00k PR ieRT Mtk Py op ey weight of the
cemnpbsitien. butyl am ne, |ower al kyI ene d| am nes such as
et hyl ene diam ne, and the like. [0041] In other
[@034] e Goenpositibos| eoendisg ¢d thehpeesent Bwantianmaanoptamally eamprise at

25 Ie%glr ﬁ,rﬁe? ﬁ@cﬁ@glégrgia%g’%g? oqj‘edgg%r{ ﬁgét?o%%g}nﬁglaglﬁlty%%smt in removing

iresgdnic redenes drent thy ssb$tmte e flydicad comheurgisdbat provide stflungde ion
f H, ' LC ’ ; r '

<58 oS PR SR P LA Yo Rae g
akhrhaetien dloyide, quatgrrmupammdnmnmflmndeelsudn as,rigr eanpdest
tééaar%e%g .lclrtnlrn%rr]li%lnﬁ] e%%%%& ée Mg ?}h&%ﬁsglu?ﬁ’ Jis dlEllé] eth%F&dﬁ?ates

30 flooumpommalld tarabqtjrlemrr@hnmmﬂraﬂmbmata and adenindgrohexafluoride.

a ne

A o P B ShpRIR e LBy Bhromiarv aming oo g used. o
eaamam aoetrind qzﬂtpefmmuiad?sﬂéﬁiFRhNFe:fllmreﬁgeRg &R/t &red Rpare each

REEREE B, BRI 8 he Ahol oOB s

groups al kyl ene groups, al kyne, aryl, aryl-al kyl,
al kyl -aryl and substituted aryl groups. Ether groups
include acrylic ethers typicaPlry having from1 to 12
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carbon atons. Exanples of sone ether groups are
nmet hoxy, ethoxy, propoxy, butoxy, i sopropoxy,
i sobut oxy, sec-butoxy and tert-butoxy. Am no groups
include primary, 25 secondary and tertiary am nes as
wel | as higher alkyl am no functionality such as di-
and tri-amnes. [0042] It is believed that the anpunt
tidreoth Exanmiptes of supio vodpoundstiecledengrosioniuorflueride, tefremethyl

r 0 ;
amorim%gg}gﬁ@é t&%%ﬁp%pnﬁ?ﬂ?ﬁ h&&i J;eé %ﬁagﬁﬁyﬁ&pﬁuﬁ?%nde, and
nhikteresrthereot o&anfunbiercammpiesem fltmmﬁa iabeoawrces Mctude dibortpboric acid,

0 . i. r

hgjg rtégl §&%"%&)}@&EP&%P%§% tflﬂgr%boﬁr(p é‘g? BEE&&H}?%M JKE {Qtr%ﬁg%borate
chemigiim, haxbﬂa.lctrldemncbd:myhé ﬂlmm“fder dn sl fatther aghtnodnnents the fluoride ion

?L%gg?& ?lu %}It oq%ﬁlémﬁlgéﬁc;ﬁr@% %Egr?oaar Oltelt ag)ﬁgﬁm%fca% be used.

car oms or on a
[?@fﬁi t ?rg %311%}95%9 %P{Q% nt Eihé(ﬁwldf i&ﬂ%%ur?é Eys{?‘y%kyl rﬂﬁ&ﬂe such as,
féryekaopée, betrangetbyl wrpgrpumailubvdmaatrae@ykamogllmﬂwme tetrabutyl
a%rﬂmum%o}f&ee%bg%'gqu%s thél%gf term“aryl” refers to

nonocycl 1 ¢ or aronati c hydrocar bon gr oups
h
H@ﬁ Eg?] g?liégtlngg)tﬁ? %@P#&Q%f gﬁ@ i4did h gpr{s eny rstéwlé)gl'g beSgdh as to
vvdmﬂer@r netthe lsownay V\tmelldstabetto tabﬁasd iorBwehigh wguldfterscbt@eaffect
. 5 g
a@?&%g%ﬂéﬁur{ﬂﬁ%qﬁ ﬂfb?’&één%gng% gkﬁf}ﬁ%é yl?r{)ciré%hln?éis%g’ﬁ‘&ﬁfdﬂcér elements,
tie presendenef, sodlugoor‘madmwh QNS lmrmmnlmcomasaml danénave an adverse

e%é&%%g@bﬂge (E,ytf\ég}eq{éag pyrazine. As used herein,

erm T ara or "alkylaryl" refers to an aryl
[géeégqsl Ihg 'Bgﬁ%éeﬁ etﬁ%‘ifné éil;R{S)BrsJ el ﬁé%ftpc%fnﬂ ed taé :ﬁﬁscﬁﬁ’ce of the
usiidssion inithectiaanyig ccmpasgiastil fontoa mos! agnli_aatjqns, eanpiss from
aﬁ)gifltatfle’g(oga{ ut 9(5‘%%8/ v?élgtilok%/drgpyéfergﬁgr Sgﬁpﬁhgﬁ%%&gg%s from about
Octb lepbyt @(q oy twetightt efithel dopipositian.o |t sheild lbe aindetstangiitat the amount of
o BRI ico DA IR o8 by B8 e sy o
dﬁ&_ﬂﬁd Foaﬂaymmmm oertaim alehylhgrapplg:atlhlyaj thexgrapiaytiof the fluoride ion
cgmbrg‘?@l%aﬁ*y%ly Pﬁaﬁ '\nﬁ’%ﬂ ck‘e\élnln aéu?)@tpytgs tl‘%lt géfrﬂ%ﬁl:se] Eﬂ\lalggtﬁx Imaterials that
cycl oal kyl-antno er ocycl oam no, Kyl am no,
hekié elhighalekiptanie & fleyideeidhing. tGorverseheineptbenanndcations, the amount
b : I
e S
Oah'ipylbe diefestrid matetials dhred inadea law rdssstgncantd fludride etkiing.The
substituent may be further substituted by hal o,
[6638] o>Gomidsitiphs aatdcding to theyiresent inyentian regy aptjdnally comprise at
; . I .
|€%§B§F§«% IE% X do%bé%'ndo'if e‘?r‘ie:ﬁ& oY, he%?mH%gﬂr?eﬁ&rgdr@%ﬁd?ﬁ t &ld'th the
rembsaliof oeréain bgganfCUESldu@mJob asafoy esdmplaeorgeoiapolymes residue such

b S tuted aryl. These definitions apply
a?bﬁBYExérﬁ F’h%g%tsg they are used throughout this

[oe: 'fArﬁﬂE'cBH\ &st@dgs B fH %rlmr%eprleééﬁtﬁrﬁfén?éh ﬁPlGSéfbeexample

ances, er In I dua or as
a@qa@g\@mlrﬂe:soakyl avoingd siyclicoran- @rom@tldamglemcqrhreotmdes%mesented by
tﬁ@gﬁrﬂuaq{lh %EWE' Sany h' 1 h krﬁi@géndﬂt}ﬁy S?Iected from the
r oxy a oun an a

g@qﬂ m@tmg hieH aﬂy»dam(gmam ai@erfgmlm |adi<m§nqrt@aasm ghoup ralkyldiamino
t least

i, SRS gL, Shd aWohHera AR Yo IRkt at foast one

[ nventl on i nclude diethyl hydroxylanine and the lactic

acid and citric acid salts thteof. [0045] It is

bel i eved that the anmount of the hydroxyl am ne conmpound

in the
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conposition will, for the nost applications, conprise
fromabout 0 %to about 5% by weight of the
conposition. Preferably, the hydroxyl ani ne conpound,
i f enployed, 30 conprises fromabout 0.1 %to about 5%
wei ght percent of the conposition. [0046] Conpositions
according to the present invention may optionally
addtMpnalsmtab atdre aslected é*omtgargrwpzmndlstlmg ofdpD ape & inttheering, and
eol,%m Co g&r{jgoun%gctl ons as a corrosion inhibitor.
enplary organrc acids include citric acid,

r I - :
(] Aok o oblso B et ik eompouna s o
atiandlanise pPitefertadcalkariotamipes inaluide thecdlbwer alkanrplamiaes which are

7
p?lﬁ{gagﬁls(%gg% ahygﬁd eﬁt:ﬁhéﬁﬂ@ﬂ'?%on § {ﬁ%&f‘%% cﬁxa Zets of such
ai@pbiacanesdnelude blrrpetlhsletﬁanolmrmm(LNMEJAP/thOmloaibheuolam% BAEA),

t 0]
d‘ﬁﬁh%ﬂ) ar'lemra1 @ég& t gg %nﬁéi Lrh&{brcag&g aﬁfl r‘?c% Eggthgﬁﬁ‘%) Gthanol, 2-
(&enumuthmcry) ethenolcviethasplaimime, a[\dmeel]keC@tperswrefmg amines include

1) r 0 n

GGG 8c hiiheR'E87 8L nldERhE Aok R HE A Moeridine lower
%wla‘rmne&s@m$ Hulyleminenlowas a&ylehearannlge&‘asusthastﬁtméen%dlamme and
ROk osion inhibitor. Exanples of sulfonic acids
Suitable for use in the present invention 10 include

I f
(4] 15 50% bl L ATk Bmen o BE A IARREA, R fine comound
ing !cdmpammd iapessentadl Hydhe forancladN R cRRe ywhisesinr eads B, fRamaed Ri, are

n [
35h pEHITERR e BRI REl L ) SHRIRY LPANGBRERAAERA! ner oroup
afigtmersyomiod gg)usaéilk)édlemlrtdm'oemla‘lkyﬂrlma\olgn@un iast @dN heteracyclic
VE. . : f
g‘g@ﬁaa cﬂﬁé‘ﬁgzrﬁnﬁaﬁﬁ“g{} ta? @héﬁoggue?o?ﬂwoﬁglme‘fera%‘fdrﬁ %el'eEféld lﬁ%ﬂ?the group
consielirtgaefdd, renoch Sumte i, aod othee smirecremppund$eExarnplon ptsuch
a?@h%soﬁ;l?lyhé f]fglcgfe{nﬁﬁ@ %hé‘eﬂl&ﬁrﬂé!pﬁpﬁrﬁe‘é sp.l%h @lrs %ﬁﬁﬁkﬁp&é@/l%\?%ho!ine
and|anuindalkydmperazioes smhmmmdehglpmmz‘mg [WM@fer_lenw to the
0 C
rBceeSEriAe fompou RBHTHa Sublp g RlfRThAudd sl or
birareotmed lebait %WQMpaMeWﬁ)w alkiyogh taryf arylkalkyl, alkyl-aryl and

SRR TS, BT bn b B L B B B3 Wi 11012

cprieheatamby Eﬁanmhsadzf@ome(ﬁmercgramareﬁ%tMth giboxy, propoxy, butoxy,
SPTRARY b uoh 0 920b CATBOR I NS BRI PEE i primary,
senmctany and teptiary »anhurtastatsrwelrraluaeh|gllsnaar afidyl ammrfumxs_uooallty such as di- and
th%m )it or is preferred when the conposition is used

€an a netallic substrate. Exanpl es of corrosion

bi t.ar
[b@ Ay I{e %b%lle\leggth%qﬁt’a QFn%UEtt 6f°thé‘¥rq n%%hﬂgﬁ)?ﬂ@ ?Hjtﬂg%ggposmon will, for
tm geat applicatprs nckemprise fwnmymut@é’é ta ammap% launwellght efAbt e

céé%%@ﬁs Préfgr%'é&] th%%ﬂ@% ééMP&ing{‘éfoH;a‘;ﬁls.g% gh@%out 0 % to about 10%

vEigii peteeohehd, mars @refe:rably, fromacabogud troffe  bypyeighy af thel gomposition.
1.2. 4-benzenetriol, salicyl alcohol, p- hydroxybenzyl
[B043]hdbs usedredeioxtine dermylalkyl” cefhrsl tp spraightioroxgpthedeahripl
85080 Ry SELRSR R 119 D98RS, S 12618 el o
As- spdriexsinethe termsdelkany’, mdjualkydyl'bseyehén stsdightaaribdanched chain
2-5-di hydr oxybenzoi ¢ acid, 3,4- dihydroxybenzoic acid
and 3, 5-di hydr oxybenzoi c acid11-13
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[0052] Exenplary acetylenic al cohols include
2-butyne-1,4-diol, 3,5-dinethyl-1-hexyn- 3-o0ol, 2

nmet hyl - 3- butyn- 2-ol, 3-nethyl -1-pentyn- 3-ol

3, 6-di et hyl -4-octyn-3,6-diol, 2,4-
7,9-tetranmet hyl - 5-decyne-4, 7-di ol and

2, 5-di net hyl - 3-hexyne 2,5-diol. [0053] Exenplary

upsatbetsd hsgirmmbmmgmapmtyngauy heuniec2 tofrparbad stamedl As used herein,

tl?eni!amr érgf%?‘efér fcyéli'&%lr Bﬂ:gcl ccHrgf'ng |c?‘l‘ﬁ%cncuim:a"il %‘f br%ugf hg\ring 6 to

pr opl oni ¢ aci sob C acl

1a@|actzonraid>mmrctha¢|ng postlmcsunhcasamedyl gamhtlaorll bjplmﬂyuand dlphenyl

pg' galc?léifgv ur%%ab% rs?%ééﬂg%gsﬁﬁh@gé &51%/ fg'nlgf-ng@c'hg heterocychc
grcaxpsltypnmﬂy«tpnm 06 aton ioithe fing aratlnqludaomrprmhno p|perazme
ﬁ%ﬂn%g%% gﬁ é:l%%iln%ah%r§¥$lfn(éu®ﬁ’5%0hd@g?éﬁ@@ﬁg,@rgfi%. As used herein,
thee teoh ydaltaﬂqy%ipol akylary!” dedensdd phianyl glmlpdqonpecﬁ dirgdtlyrtd ap @lkeyl group,
sﬁ&{ QQ Eglnglpépﬁﬂengrhgl Cas a‘s Hjerrg ?%Vthsfi‘ér% rs B‘gtﬁ’tljt?d aryl” or “substituted

ni't roben Fidzol e

rhiazo and di hy droX enzo
alk958] refare team eyl gnobp lor akhylsryag@uoaues:thwied by aflor exarapledone to

f@@{éﬁ%tftﬁé’é% ﬁél@;ﬁ asldbgbtute‘é % tr?fﬁlbF‘c:‘?xlil:ﬁho{g/J [thbngamethyl

hiytiratcy, &ﬁkaxmfmztm!ct @ycloaiksﬂoxy heterodyelnaxt, nalkanoyl,ealwqymu amino,

i

cy96a6}laminoi betbedcygoadinthditlkfleminm ol agijeylihica ey dodlkylthite

RSP0, PRLBLAS L, SRR R R, Ry

atigtipons esylthianm albgsulfongl, 8difanamadn arylab%ew the it Thensigistituent

e R e e e I iy p
sabsimntdd atkyt ar araiéylp#lessad hereire hite ®rmi* mi:ls_utm@ecbbgami’ cefersto a
o3l gF e S ERER P20k Tk T o AFORL b 85 A5r substuen
apfit Mhesecdedinitipds apply tm:ttteetettmﬂ as ey agabsedl throeghewtshisspecification,
uﬁ%{sl \ Fr]e?vg'?%hmltgyi:nlbg P?re]fs?gr{ceg e4hSL .gﬁ&gi%%@f&am& éjlg}ger
greupnodi aceti c aci d, d| nmet hyl acet oacet am de,

tri hydroxybenzene, dihydroxybenzene, 25 .
[8044] ¢ axinudosilioos antarding halthei present mvehtangoay optizosiy carmerise at

RTBBE PSR BBl 45 Sa PRI Bt e

hgrdn@wylaainerfndctfane s assﬂgtmthemoucsldemhllam oftdogper. Exemples of

e ARSI e gt IR TAR) bl
aafl fiteckctidacid nd pivicwridsaltscherapi.ng ability of the

conposition or the integrity of the 30 underlying
[0@454 It isbElieved thatithe amnumqﬂmejrwmmxyta@mhevempdwm ipdhhe i c

cgﬁlyég r 3\J1 VQWII #OQWJ(mggtda/@g |?Jflogp }na%b%ut § 9f to about 5% by
sed t
vatgiﬂt)f tlrEe:oommsaDm H@fenabtypthe hydrwylemnmmnnpamddli)emplwed

cio@jflr g&efr&ﬂ%'bphw o & 9495 4O Swdibloe w g thg%ﬁ@aat.we

er e e Co one " exa

[§(§4063hg.f IR o}%hge \rélte,(\:/og?ﬂgtté e ré%b?)\lft W/grétle ! Crﬁé% bSﬁHn%II){ comprise at

I¢asdboné omamcaadcb)df/emp@dmanh# owgan@acrdrfgnﬂloysfas@tﬂ%rosm inhibitor.
t e

E@%ﬁ%}g rfg}g%n %édsﬁgcﬁ,lﬂ@é:g?#naé%sd gﬁ% %ﬁfe A, g\éfﬁé an% dB@rgmc acid,

(i ncluding aprotic soI vents such as di net hyl fornmam de

5 and di net hyl acetam de), al kyl al kanol am nes (such

as di et hanol et hyl ani ne), and '<hel ating agents such as

bet a- di ket ones, bet a-ketoi m nes, carboxylic acids,

mal lic acid
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and tartaric acid based esters and di esters and
derivatives thereof, and tertiary am nes, diam nes

and triam nes. [0059] In one enbodi ment of the present

i nvention, the present invention provides a 10
conposition for renoving residues froma substrate
conprising a BARC, the conposition conprising: from
neddenic acid Orbakeict aridh honariciacidoh-mmdic gleid, sbplithslid acid, phthalic acid,
aﬁﬁh%ﬁ&%gpfron]a guani diniumsalt, an acetanidin!um

sa ormam di nium salt, and m xtures thereof;

[W@g rlttlgﬁgn eng't@él%é %m@u%{%ﬂ{e aﬁp@g:a?ldgrﬁ] Gfeﬂé'o‘?nﬂﬁﬁhi\‘;ﬁ i, for the
mastrppplisations; cormprse forre abeltdbYodd abpuim 0¥ by Weidht af thg:composition.
b

i T e R e
comgasitien.aci d, sulfonic acid or a salt thereof, or a
corrosion inhibitor. The pH of the conposition
[00483 | Gmbdséioes aceruging dnthe rresemt inveatioromay optionalihaerBprise at
Iéa%t age é\flfo‘ﬁ gc{g@ M eﬂgﬁ’)g&& tflgsélforﬁcogc%)}un %scésea??lbgﬁing aid and as

sent invention Is typic
amoepapemmvtorzﬁxmﬂﬁea o silloncanstsrraitable fogsetie ihg m‘e@tent invention

|ﬁ§ﬁ.§ﬁ§+-to% r}egﬁqu e@éﬁﬁg%gé%&@%&hém Ifbnrégf 618 %\ﬁ){ﬁenzenesulfomc
aCdrpuoitinasutioric dtid camwwzﬁelfmwcml eioéemﬂaﬁnzm@sumpmn acid,

p@%ﬁg%ﬁtﬁ%&f %éﬁ)ﬂétﬁﬂlgé%ng %hgo'g| k?éb?n%@ of’%ﬁ%r{eg%nﬁc acid and

the cdrrmpn@leg sa1tse0fdmrptdfﬂntq anids listed asuoye Exkamples wésalts of sulfomc
ook i ?Hn%ﬁbr% J! g)ﬁlellﬁg%ﬂ%ngﬁs%ﬁd' t}’gmgﬁolgﬁllﬂ\on um p

nega ve pnho or esi st n plasma etc resli aques sucC

touermsufonats. ab@sulfonmmm coresponding shllssanibeareseanit m the
ﬁ@bg&t{% a éfe’ eﬁal sdaﬂsor rﬂﬁ(td?g ot ﬁftf%ﬁfcsatcmfgwg%gégp%nﬁhg salts.

errper very OW COrrosion

on | t i
998 .b%ﬁé;)eg:f@é@@ﬁ AL TR SR S BN, o e
rest epplications, t:ompmsajﬁr@n iatieyt G ¥tterabeytsd0% wa@tght ptthe composition.

b

B sl SEL ol 654 o ok e
nigre peeferadlyofromabout b do phow. 5%Jef thg Caﬁ‘ph@tl@l i t hogr aphl c
process, a pattern is defined on the photoresi st _
085083 r .Comhospians eceding totherreesent irwalytém may mtmally comprise at
lec‘a‘épbﬁ?E&ﬁjoél |ﬂhi@ﬁ ﬁ'%me@f a"(\,‘aE h‘%lbllg él'érr’eﬁ when the
transterred t strate resi
cgenesitiorets Used thclean ehrn%talageubsir_asa wms @fh:@rrOSlon inhibitors

t i i < -
b R S e T
orgaiicicaspaundb @nd laphyriridea thereafcénthriarelg compeundst  t he
substrates are not ashed, then the main residues to be
[@0HAndkeomplasy arq@p&;u hydeoxploromposndhinclude gherol agrgsol, xylenol,

[ [ -

pgnﬂa%rcgél s rqbr%l di actn-ghg ;g%{@gl qleé,s‘p Béﬁféﬂenﬂ QbfiB¥ohol, p

€ con ucte

hyéttoaybertzvbedmml &hmme@zygalnpholmhydf@xyphlengmgiaawwol p-
aﬁﬂé&p&oﬁéf AeamPbERERd!, (tﬁarpl bphdridt! ﬁ<o @sofeﬂﬁtpﬂﬂdr%benmlc acid,

r resent as a m or résl

Odmvae@zm@m 8gi-dihytioxybeazeie acidl 2@&mdr¢wh§nzq§: acid, 3,4-
t he nature and the

oﬁﬁi cEgg%ﬁs%g:fa‘%‘%gﬁdng?eﬁvydlrg%%g%m?gc&%ved I n general,

the substrate is contacted 10 or dipped into a vessel

contai ning the conposition at a tenperature ranging

from20C to 85C, or from20C to 60C, or from 20C and

40C. Typical tinme periods for1§xposure
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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 15 certain enbodi nents, a deionized

[0R62}r Exemptarp acetylagic atuoholgiindluds 2Abutyne-1 dlddink B&rdimietyl-1-hexyn-

3°§|hfﬁwe?r§ﬁ Lopesy. i -H&h mb&%fgrﬁs%?féﬁé 8im méth! 1408ty r@ﬁ%’ $E1, 2,4-

ter actl ng e su e conpos I 'on
Tcketetnaimety/l- ﬁeieeyrm 4He:1m§\ﬁ®d,2 S-HimatiBawxyna, 5cdiel. be used
in any method known in the art that utilizes a _
(@058 niExgmiblary darboxyl gravpreomtaining ofgaplssioaingsnds andgrhydsges

i So¥ |ﬁf9§déjfgﬁélc%ﬂfé%etrc%¥]cfj§§ﬁ1l e a é@%ﬂnc'aﬁmd""@o‘bu@ﬁc acid, oxalic

appreci at se s art” that
acidnpekinia agid, @fucq;lme acigy glutanic acigy er@teuzmmmfymaéc ﬁ@m thenzgic acid,

g BLE SR B SLEO0L U e S0y v
anidi accdicranblydridetans salieyit@cduri ng  process. For exanpl e,

one skilled in the art would appreciate that, for
[wﬁplEe(empiﬁmtrfazglatqomw@un@ !nhlédah@rnmrw@fe §d%ltrﬁ20@| m-

t&%ltrraggllef on gggélﬁé %@Br at e el ngq‘g"d %g%%ﬁﬁig nat ure

ndlfobehéotnwlejau@d dibydj’exynf@nmotﬂaﬁ@et he particul ar
process paraneters used. 0065] Al t hough the presen
[0GfRd nﬁr@fﬁrrhéy\rw@@rs @fﬁuqatacball pel I@@@drbe@é@ﬂnaﬁolémﬁﬁwﬂpbﬁ methyl

Mekhol fﬁﬁ‘lﬁf?@é&@ F&)&ranﬁh@ﬁj%ﬂ;&)eﬁ s ;?rlé?erﬁa'dQﬁé‘t' dMinhibitor

conposli t1ons 0 e I n entron can enpl oye
omeééhardrmnzgtmagwle é)feelseeh athen gepnine £ wibgkaliecortpising copper because

beRASH IR dése%é?ﬁ.‘léﬁ B bi J@B%bg%ﬂ?e fol I owi ng exanpl es

are provi or t e pur pose further illustrating

[?dﬁt ﬁ’t{lﬁ%@ﬁgveb rﬂl’(ﬁ%ﬂ r%wgﬁl FE%EI?IE) éhc{ébr%%ﬁnhﬁﬁ&%ﬁ?goﬁ@nse from

e sane In the follow ng
absualrfh0 blp akdut Shrmumeightaf éheytareppsitionieiefaiably & cesmrisemiom about

Oﬁﬁldto%outt £, g%ﬁﬁtgﬂ&tgﬁéﬁé%ﬁy frgHeaﬁo%Fﬁ@ﬁ'at?be‘@A by weight of the

scl osed herel n” were ared by mxing t
ceowpdiemt s together in a vessel at roomtenperature
until all solids have dissolved. 5 Exanples of certain .
[QehTh o Sirefietad cairedpisbibithsrascardingdo dea pregettnyantion ckide organic

al:'rd saﬁtQ ﬁﬁl]zot-{%golé géi'@"vha@;grtﬂ{o? dihs D@Eﬁ&@)’%@dpsgu&qvéﬁai({rbﬁ maleic

amluadqdeppj\ygallqjmhmtl@ caeeh@, pyvemallol, esters of gallic a0|d
carboxybenzotriazole, fructose, ammonium thiosulfate, glycine, tetramethylguanidine,

iminodiacetic acid, dimethylacetoacetamide, trihydroxybenzene, dihydroxybenzene,

salicyclohydroxamic, and mixtures thereof.

[0058] The compaosition may also include one or more of the following additives:
surfactants, chelating agents, chemical modifiers, dyes, biocides, and other additives.
Additives may be added to the composition described herein provided that it does not
adversely affect the stripping and cleaning ability of the composition or the integrity of the
underlying metal, silicon, silicon dioxide, interlevel dietectric materials, low-k and/or high-
k materials. For example, if the composition if used to treat a substrate containing

copper, the composition does not include additional additives that would increase the

-14 -
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NMEA DVMSO NWP PG TMAF BZT THE

Am nopr opyl norpholine tripropyl eneglycol nethyl ether

Di propyl ene glycol nethyl ether tetrahydrofurfuryl

al cohol Tetramet hyl amoni um hydr oxi de

propyl enegl ycol nethyl ether Deionized water

di et hyl hydr oxyam ne Et hanol am ne

chibpatetst etdaitbe anipesiti®i. nBerhg esamnples otlegpresentative additives include
a'(\,lé %%WAIQ%[O?A édodﬂié}ﬁlgtlves g{?&%tp BFetgl#}éﬁﬂéorlr%ﬁLorne\HﬁE té)fxloxylated and/for
s@&bh’eilsllf]ab@mylamly dobsywéestarnits resd Beswasives ﬁt@t@@fpaléohols quaternary

588 TS ed WA NS i o iy armamice

aadidiffetbpradetaneide), byl atkanclaningsisuth ae digttfapalethyiamigs), snd

R e R e kG e i e

a(nﬁi’o%eﬁ% apihvasedresters abd digsetDancdervaines thereof, and tertiary amines,

d| ne carbonatel3 Exanple D 37Exanple E
%8@%{1&&%% Water DI Water DI Water TMAF

G TR B o e tan e

composition for removing residues from a substrate comprising a BARC, the composition

comprising: from about 0.01 % to about 40 % by weight of a salt selected from a
guanidinium salt, an acetamidinium salt, a formamidinium salt, and mixtures thereof;
water; and optionally a water soluble organic solvent. In certain embodiments, the
composition further comprises at least one selected from the following: a quatenary
ammonium compound, a fluoride ion source, an amine, a hydroxylamine or an acid salt
thereof; an organic acid, sulfonic acid or a salt thereof, or a corrosion inhibitor. The pH
of the composition disclosed herein may range from 4 to 12.5, or from 5 to 12.5, of from
6.5 to 12.5.

[0060] The cleaning composition of the present invention is typically prepared by
mixing the components together in a vessel at room temperature until all solids have

dissolved in the aqueous-based medium.

[0061] Compositions disciosed herein are compatible with substrates containing low-k
films such as HSQ (FOx), MSQ, SiLK, etc. including those low-k films containing a
fluoride. The compositions are also effective in stripping photoresists including positive
and negative photoresists and plasma etch residues such as organic residues,
organometallic residues, inorganic residues, metallic oxides, or photoresist complexes at
low temperatures with very low corrosion of copper, and/er titanium containing
substrates. Moreover, the compositions are compatible with a variety of metal, silicon,

silicon dioxide, interlevel dielectric materials, low-k and/or high-k materials.

[0062] During the manufacturing process, a photoresist layer is coated on the
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.

-15-
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DEHAADEHAADEHA4 citric acid (29% 2citric acid

(299% 2citric acid (29% 2 TMAH (25% 30TMAH (25% 30TMAH
(25% 34 guani di ne car bonat elOguani di ne

car bonat elOguani di ne car bonat el3 PQVE15THFAL5THFA20
Exanpl e G 25Exanpl e H 33Exanple 1 36 DI Wat er DI

Wat er DI Water TNAF. 4H203TMAF (20% Ocobratec 9483 - 17
Samid ofribe alifstiates used d2this iDERHBNGire ashedaehile soPwEgre nptAshed.

B B T B 8y i e
i TS raEsHrEophashiedi then thexveinaesid s foderteanes g stripped are both

e’fgﬁ@g&ég#{l@@%@@%@ﬁ# Vater41 Amm Fl uoride (40% 2

guani 3 Exanple P 1 Nonyl am ne
[0063] The method described herein may be conducted by contacting a substrate

having a metal, organic or metal-organic polymer, inorganic salt, oxide, hydroxide, or
complex or combination thereof present as a film or residue, with the described
composition. The actual conditions, e.g., temperature, time, etc., depend on the nature
and the thickness of the material to be removed. In general, the substrate is contacted
or dipped into a vessel containing the composition at a temperature ranging from 20°C to
85°C, or from 20°C to 60°C, or from 20°C and 40°C. Typical time periods for exposure
of the substrate to the compaosition may range from, for example, 0.1 to 60 minutes, or 1
to 30 minutes, or 1 to 15 minutes. After contact with the composition, the substrate may
be rinsed and then dried. Drying is typically carried out under an inert atmosphere. In
certain embodiments, a deionized water rinse or rinse containing deionized water with
other additives may be employed before, during, and/or after contacting the substrate
with the composition described herein. However, the composition ¢an be used in any
method known in the art that utilizes a cleaning fluid for the removal of photoresist, ash

or etch residues and/or residues.

[0064] It will be appreciated by those skilled in the art that the composition of the
present invention may be modified to achieve optimum cleaning without damaging the
substrate so that high throughput cleaning can be maintained in the manufacturing
process. For example, one skilled in the art would appreciate that, for example,
modifications to the amounts of some or all of the components may be made depending
upon the composition of the substrate being cleaned, the nature of the residue to be

removed, and the particular process parameters used.

[0065] Although the present invention has been principally described in connection with
cleaning semiconductor substrates, the cleaning compositions of the invention can be

employed to clean any substrate that includes organic and inorganic residues.

[0066] The following examples are provided for the purpose of further illustrating the

present invention but are by no means intended to limit the same.

-16 -



TMAF (20% 0. 75 d ycerol 15 BZT2 TMAH (25% 20 guani di ne
carbonat el0 d- PGVE20 DI Water 31.25 Exanple S 33 DI
Water TMAF (209 1.5 Aniline-2-sulfonic acid0.5 TVAH
(25% 25 BZT1.8 PG5 CGuani di ne car bonatel0 THE23. 2
Exanple V 24 DI Water TMAH (25% 48 Anilinesul fonic
acid citric acid (29% _TMAH (25% guani di ne
carbonate t-PQVE Exanpl EXRMPbES\\at er Cobr at ec 948

108 Bt e hiayTed R ot ApiviapEs ISR N B PR e 5 v
tog 0ameltjhn perseitl The compositions disclosed herein were prepared by mixing the
components together in a vessel at room temperature until all solids have dissolved.
Examples of certain compositions disclosed herein are set forth in Table 1.

[0068] The following are the acronyms used in Table I

APM Aminopropylmorpholine

t-PGME tripropyleneglycol methyl ether
DPM (or d-PGME)  Dipropylene glycol methyl ether
THFA tetrahydrofurfuryl alcohol

TMAH ' Tetramethyl ammonium hydroxide
PGME propyleneglycol methyl ether

DI water Deionized water

DEHA diethylhydroxyamine

MEA Ethanolamine

NMEA N-methylethanolamine

DMSO Dimethylsulfoxide

NMP N-methylpyrollidine

PG Propylene glycol

TMAF Tetramethyl ammonium Fluoride
BZT Benzotriazole

TME Tetramethoxyethane

Table |: Exemplary Compositions

Example A Example B Example C
DI Water 40 DI Water 34 Diwater 24
TMAF (20%) 1.5 TMAF (20%) 1.5 TMAF (20%) 15
Anilinesuifonic acid 0.5 Anitinesulfonic acid 0.5 Anilinesulfonic acid 0.5
DEHA 4 DEHA 0 DEHA 0
citric acid (29%) 2 citric acid (29%) 4 citric acid (29%) 4
TMAH (25%) 42 TMAH {25%) 47 TMAH (25%) 57
guanidine carbonate 10 guanidine carbonate 13 guanidine carbonate 13

Example D Example E Example F
DI Water 37 DiWater 37 DlwWater 25
TMAF (20%) 1.5 TMAF (20%) 1.5 TMAF (20%) 1.5
Anilinesulfonic acid 0.5 Anilinesulfonic acid 0.5 Anilinesulfonic acid 0.5
DEHA 4 DEHA 4 DEHA 4
citric acid (29%) 2 citric acid (29%) 2 citric acid (29%) 2
TMAH (25%) 30 TMAH (25%) 30 TMAH (25%) 34
guanidine carbonate 10 guanidine carbonate 10 guanidine carbonate 13
PGME 15 THFA 15 THFA 20

Example G Example H Example |
DI Water 25 DlWwater 33 Dl Water 36
TMAF .4H,0 3 TMAF (20%) 0 cobratec 948 3

-17 -



BZT Exanple Q Decylam ne TMAF (20% Qycerol BZT
TMAH (25% guani di ne carbonate d-PGVE DI Water
Exanple T D Water TMAF (20% Aniline-2-sul fonic

acid TMAH (25% BZT PG Cuanidine carbonate
Water TMAH (25%
yl am ne0. 6 40HCI
Anitheayioinaeie/ HCl 122 16dl
DBE Wt er 34. 5 26AMTEERES (39ck (40%1 8

Exanple W DI
2Cct

(370

cilif gE 9% ne sul f at eAMAH{ZDMBZT 2.

TMAH (25%)
guanidine sulfate
PGME

Example J
DI Water
cobratec 948
TMAH (25%)
Qctylamine

HCI (37%))
Formamidine
acetate/HCI
d-PGME

Exampie M
d-PGME
DI Water
Amm, Fluoride (40%)
guanidine sulfate
BZT

Example P
Nonylamine
TMAF (20%)
Glycerol
BZT
TMAH (25%)
guanidine carbonate
d-PGME
Dl Water

Example 8§
DI Water
TMAF (20%)
Aniline-2-sulfonic acid
TMAH (25%)
BZT
PG
Guanidine carbonate
TME

Example V
Di Water
TMAH {25%)

29
3
29.8

30

3
22
0.5

12.5

9
23

49
41

0.75
15

20
10
20
31.25

33
1.5
0.5

25
1.8

10
23.2

24
48

guanidine carbonate
t-PGME

Example K
DI Water
Cobratec 948
TMAH (25%)
Octylamine
guanidine carb/H>S0,
(78%)

d-PGME

Example N
d-PGME
DI Water
Amm. Fluoride (40%)
guanidine sulfate
BZT

Example Q
Decylamine
TMAF (20%)
Glyceral
BZT
TMAH (25%)
guanidine carbonate
d-PGME
Dl Water

Example T
DI Water
TMAF (20%)
Aniline-2-sulfonic acid
TMAH (25%)
BZT
PG
Guanidine carbonate
TME

Example W

DI Water
TMAH (25%)
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40

13
10

36

26
0.6

17

17.4

b

36

W N

0.75
15

20
10
20
31.25

33
1.5
0.5

35
1.8

10

10
8.2

24
48

THE

-18 2TMAH (25% 26
9.8 arnlnoguanldln
fenig 8Sig Exanpl &

?Zﬁ@/mg

3&%’7“%

aminoguanidine
carbonate/HCI
d-PGME

Example L
d-PGME
Dl Water
Amm. Fluoride (40%)
PG

guanidine sulfate

BZT

Example O
d-PGME
DI Water
Amm. Fluoride (40%)
guanidine sulfate
BZT

Example R
Dl Water
TMAF (20%)
Aniline-2-sulfonic acid
TMAH (25%)
BZT
PG
Formamidine acetate
d-PGME

Example U
DI Water
TMAF (20%)
Aniline-2-sulfonic acid
TMAH (25%)
BZT
PG
Guanidine carbonate
TME

Example X
DI Water
TMAF (20%)

26
0.6
9.8

11
13.6

49
34.5
1.8

42

25

53
36

33
1.5
0.5

35
1.8

10

10
8.2

33
25
0.5

35
1.8

10
12.2

33
1.5



Exanpl e 0 54d- PGVE53 36D WAt er 36 2Amm Fl uori de

(40% 3 5Sguani di ne sul fate5 3BZT 3 Exanple R 1D

Wat er 33 0. 75TMAF (2099 1.5 15Aniline-2-sul fonic acid0.5

2TVAH (25% 35 20BZT1.8 10PGLO 20For mam di ne acet at elO

31. 25d- PGVE 8.2 Exanple U 33D Water33 1.5TMVAF

(2099 2.5 0.5Ani line-2-sulfonic acid0.5 35TMAH (25% 35
GuaBIBFT ¢arBoneBPGE  1BGURUINdINA €arbelRlfonat e1 (88 ApitipgE2-gfopic acid 0.5

OMSPpl e X 24D Vatder¥dP 48TMVAF (209 1. 5 T&udMAd @) 35
car bonat e18Guani di ne car bonat e18Ani | i ne- 284l f oni ¢ 18
aci d0. 5 DVSOLONMPLOTMAH (25% 35 BZT1.8 PGES . 10
For mami di ne chl ori del0 d- PGVES. 2 Exanpl e V";[é%{%{?ﬁp‘fh?”f 10
18Exanpl e Al d- 8.2
Example Y Example Z Example A1
NMEA 18 MEA 18 APM 18
TMAH (25%) 35 TMAH (25%) 35 TMAH (25%) 35
Guanidine carbonate 18 Guanidine carbonate 18 Guanidine carbonate 18
DI Water 29 Dl Water 29 DlWater 29
Example A2 Example A3 Example A4
APM ‘ 7.40 APM 480 APM 4.80
DPM 18.50 DPM 18.10 DPM 18.10
Octylamine 0.01  Octylamine 0.10 Octylamine 0.10
TMAH (25%) . 30.70 TMAH (25%) 35.00 TMAH (25%) 25.00
Guanidine carbonate 11.10 Guanidine carbonate 13.00 Guanidine carbonate 11.00
DI Water 32.29 DlWater 29.00 DIWater 41.00

Compositions of the Substrate

[0069] Each substrate used in the present Examples comprised three layers. The first

5 (i.e., the bottom layer) was an ILD material comprising BLACK DIAMOND 1I™. The next
layer was a silicon-containing BARC (193 nm) and the top layer was a photoresist (193
nm). The substrates were then subjected to plasma etching

Processing Conditions

10
[0070] Cleaning tests were run using 305 mL of the cleaning compositions in a 400mL

beaker with a 14" round Teflon stir bar set at 600 rpm. The cleaning compositions were
heated to the desired temperature indicated below on a hot plate if necessary. Wafer
segments approximately 4" x %" in size were immersed in the compositions under the
15 following set of conditions.
10 minutes @ 25°C
20 minutes @ 25°C
10 minutes @ 35°C

20 minutes @ 35°C
20
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18 NMEAVEAAPM TMAH (25% 35TMAH (25% 35TMAH (25% 35
Guani di ne car bonat el8Cuani di ne car bonat el8CGuani di ne
carbonat el8 DI Water 29Dl Water 29Dl Wat er 29 Exanpl e A2
7. 40Exanpl e A3 4. 80Exanpl e A4 4. 80 APVAPNVAPM

DPML8. 50DPML8. 10DPML8. 10

Cctyl am ne0. 01Cct yl am ne0. 10Cct yl am ne0. 10 TMAH
Th2 5eg e nfs0ddvibithe( 2 594e:8 SorGOmiviate s(i2 A% | At vedtm bhthand

carbonat ell. 10Guan; di rb 1 b ;
SRR GG L a6 it il DTGB fer cepress
uSlngREN tmiconscaply. t he Substrate [0069] Each substrate
used in the present Exanples conprised three |ayers.
The first 5 (i.e., the bottomlayer) was an ILD

5 TabledliGeatiogPatsi ng BLACK DI AMOND |1 TM  The next
| ayer was a silicon-contai ni ng BARC (193 nm) and the

was a phot oB&RGt (193 nr). The Rhedorresist
5@'&%‘5'%@&5 SlUb] @@Batnt o pl astAs emchi jg P2d8essi ng| 193 nm
Caramplegns |10 [OOV0] O €ani ngvt ests [were nun usihg 305-
MExarhplele cfl eani ng conpositioNs in d& 400my beakger V-
VEkdmae®®" [round JefTon/stir Kar sefl at 6G0 rpm| The +-
CERaApIBD CONpoSi tyons were hegated fo t he yesirefd v-
TERRRHIBIEIT § | ndi cated below oy a hof platg if g
NECERSRIY - VAl er JSegments approximately X2~ X % 1N -
SEZEmWEIE [|TTET Segt 11 tie Conpositions under_the " 15 4.
f Set—of—gonditions. J0 mngtes €20
II?E%;{; %Yiiﬁ]ly@'_c 16 nf;nut €S (%@%O_ITHTE TET@;D@QEC 20 F 19 ;j(
'Eiar‘?‘rﬁ%” ntis—were IL,.IICII,J i IlbstfUl Ej‘l m IIut g T a Bi X
8 ShpigyeT fli-ow bayh and| subsgquent fly dri gg ustn X
i Ty T e e
BRI M ol o AR Phot ol +esi st For mi-at i ons248— A3 X
n_ plﬁMQ nm \Tﬂ X \r X
Example O | v X v X
Example P V v v V-
Example Q v N v \-
Example R v X v X
Example S v v- N V-
Example T v N v -
Example U V v v v-
Example V v v- v V-
Example W v V- v V-
Example X vV X v X
Example Y v X v X
Example Z v X v X
Example A1 v \- v \
Example A2 v v v N
Example A3 v v v v
Example A4 v v v v
v = successful V- = partially successful X = unsuccessful

10
[0071] Table Il illustrates the effectiveness of compositions according to the present

invention at removing a BARC residue and a photoresist residue.

-20 -



10

15

20

Exanpl e A- Exanpl e B- Exanple C Exanple D Exanpl e E-

Exanpl e F- Exanple G Exanple H Exanple | XX Exanpl e

JXX Exanpl e K- X Exanpl e LXX Exanpl e MXX Exanpl e NXX

Exanpl e OXX Exanple P- Exanple Q Exanple RxX Exanple

S- Exanple T Exanple U Exanple V- Exanple W Exanple

XXX Exanpl e YXX Exanpl e ZxX Exanpl e Al Exanple A2

HictaRpledVids ukeraent|Reodetiude = successful 4- = partially

successful 10 X = unsuccessful [0071] Table 11

[0072]) s tGapess vhidamfet Eut Cocares\y widfersovgre snaasores! for metal layer
r.di tQ i r | i |

GRS eV Tdsu TRy of BETERL Y B Y Rt ® el 273

rédistvily mstnmePr foure dreative (ERRN Eiginesnisg.dhc.oTae kewpads were then

; f Lwer .
el B SRS BN el BLpb BB o, roialy
teemduppnagese Resdivied Tidmibeeonmpdsition, rinsed with de-ionized water and dried
and the thickness of the metal layer was again measured. A graph of the change in

thickness as a function of immersion time was made and the etch rate in Angstroms/min

was determined from the slope of the curve.

Table Ill: Cleaning and Etching Data

Etch Rate Etch Rate Etch Rate Etch Rate
. BARC Cu Co W
Formulations 193 nm (Amin) (Almin) {Aimin)
(A/min)
Example A 1867 8 NT NT
Example B NT 12 NT 2
Example C NT 12 NT 1
Example H NT 25 NT 3
Example | 19 NT NT NT
Example J 1 NT NT NT
Example K 378 10 1 NT
Example M 1 NT NT NT
Example O 1 NT NT NT
Example Q 181 NT NT NT
Example A2 NT 10 NT 0
Example A3 91 6 24 NT
Example A4 191 NT NT NT

NT = not tested

[0073] Table lll illustrates the effectiveness of certain of the compositions according to
the present invention at selectively removing residue without significantly etching the
metal substrate.

[0074] The foregoing examples and description of the preferred embodiments should
be taken as illustrating, rather than as limiting the present invention as defined by the
claims. As will be readily appreciated, numerous variations and combinations of the
features set forth above can be utilized without departing from the present invention as

set forth in the claims. Such variations are not regarded as a departure from the spirit
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resistivity instrunent from Creative Design
Engi neering, Inc. The coupons were then 5 i mersed in
the conposition at the desired tenperature for up to
one hour. Periodically the coupons were renoved from
the conposition, rinsed with de-ionized water and
dried and the thickness of the netal |ayer was again
ang asopeedf. thé\irg'eal;iﬂm ahd aheudhenigonsaretifte sdetbtodedpcluded within the
Lon time was made and the etch rate
“ﬁ?p@@@?#@%ﬂ %F'aas determ ned fromthe slope of the
curve. 10 Table Ill: Ceaning and Etching Data Etch
Rate Etch Rate Etch Rate Etch Rate BARCCuCoW
Formul ati ons193 nm ( min)( mn)( mn) 1A/ mn Exanple
A18678NTNT Exanpl e BNT12NT2 Exanpl e CNT12NT1 Exanpl e
HNT25NT3 Exanpl e 1 19NTNTNT Exanpl e JINTNTNT Exanpl e
K378101NT Exanpl e MLNTNTNT Exanpl e OLNTNTNT Exanpl e
QLBINTNTNT Exanpl e A2NT10NTO Exanpl e A391624NT Exanpl e
A4191INTNTNT 15 NT = not tested [0073] Table I
illTustrates the effectiveness of certain of the
conmpositions according to the present invention at
sel ectively renoving residue wi thout significantly
etching the netal substrate. [0074] The foregoing
exanpl es and description of the preferred enbodi nents
should 20 be taken as illustrating, rather than as
limting the present invention as defined by the
claims. As will be readily appreciated, numerous
vari ations and conbinations of the features set forth
above can be utilized w thout departing fromthe
present invention as set forth in the clainms. Such
variations are not regarded as a departure fromthe
spirit
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-21 and scope of the invention, and all such
variations are intended to be included wthin the
scope of the following clains. CLAIMS 1. A conposition
for renmoving residues froma substrate, the
conposition conprising: a salt selected froma
guanidiniumsalt, an acetamdiniumsalt, a

formam dinium 5 salt, and GiLA&lMB es t hereof; water;
and optionally a water-m sci bl e organic sol vent,

1pr oviAdemnpdsittontfherecuningsesidees fram frsebstodte athe orimgpsitien
Cgﬂ,]%?giﬁ%_free of abrasive particles. 10 2. 153. 4. 205.

5 8. 30 The conposition of claim1 further

conprai %JHnVa%Ie%tecooﬁcErﬁ%igg%nf.dn'm#sglﬁr 1. %{é?gﬁﬁ@i@@%ﬁli %'?or‘?rﬁamidinium

claim erein Frosion I nhi rises at

sakastd migheesteaxntf,ed from an organi c acid, an organic

acid salt, catechol, resorcinol, a phenol, maleic
anhydvatereangpht hal i ¢ anhydri de, catechol, pyrogallol,
gallic acid or esters thereof, benzotriazol e,

car bopiiteaily &t watarwissibld erganieselveatamoni um t hi osul f at e,
gl yci ne, tetranethyl guani di ne, i m nodi acetic acid,

di metrvgNidascthabibe camipasition isifreedi eryoxisizes aad is free of abrasive

p%h@ye%r oxybenzene, salicycl ohydroxam c, thioglycerol,
an

m xtures thereof. The conposition of claim1l
fust her b S QX j . ' [t
1 oor TROEBFRSINR DU AR 00l P abA dtnor
NYSIr OXYFRELARR G difind dhdith th&oH QI ARG cobifises at least
conposition of claim1 conprising the water-m scible _
or gani corpselesied frpmearceapris peidoan ergapicAcid Blinwaripehal, resorcinol, a
the Wwat gerf) 6410k SRR SRAI SR aldl ciREnol CAfTBEAIRE Ballic acid

one selected fromthe group consisting o

di met hyPreesteranerecf. Renzetiazgle. p3rppvibenr¢itarole, fructose, ammonium
di met hyjial i Qeind it8BIMYthii mh' d&mjrfdiacetic acid

met hyl f or mlajm&g’egg(?g%namrﬂ%, {/glﬁ met hy!l ik ﬁ’}@:grl? rgl%ln’e,

t et r ahydimsthygagiagcetamide, trihydroxybenzene, dihydroxybenzene,

salicyclohydroxamic, thioglycerol, and mixtures thereof.

4, The composition of claim 1 further comprising hydroxylamine or an acid sait
thereof.
5. The composition of claim 4 wherein said hydroxylamine comprises diethyl

hydroxylamine.
6. The composition of claim 1 comprising the water-miscible organic solvent.

7. The composition of claim 6 wherein the water-miscible organic solvent further
comprises one selected from the group consisting of dimethylacetamide, N-
methyl pyrrolidinone, dimethylsulfoxide, dimethylformamide, N-
methylformamide, formamide, dimethyl-2-piperidone, tetrahydrofurfuryl
alcohol, a glycal ether, glycerol, and mixtures thereof.

8. The composition of claim 7 wherein the glycol ether is selected from the
group consisting of ethylene glycol monomethyl ether, ethylene glycol
monoethyl ether, ethylene glycol monobutyl ether, ethylene glycol dimethyl
ether, ethylene glycol diethyl ether, diethylene glycol monomethyl ether,
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al cohol, a glycol ether, glycerol, and m xtures

t hereof. The conposition of claim?7 wherein the glyco
ether is selected fromthe group consisting of

et hyl ene gl ycol nononethyl ether, ethylene glyco
nonoet hyl ether, ethylene glycol nonobutyl ether,

et hyl ene glycol dinethyl ether, ethylene glyco

g i ito h)l/gdietﬂirmne gnyﬁt mggm%?gm,cﬂietmdawgg?ﬂIT@*ﬁ]dper}yi emiar,

monoet OPSiHRe AVl mphgdesy s elarles SR SRl eter.

di et hyl elemy@nycgdycom‘mmnsmanWer aliétbylenelglgtdlyhabenzyl ether,

%{)xglolsoggpwyfé%% é:?“j] ﬁﬁeg}yhgtbglt g l eyrllenéalgé ?fn??élgthﬁ' ether, triethylene

elt her | glgiccélr'rhqdoe'rw;g b;henItrletp]ylemehyllyccétdireetrylcétlmmgd)lmtlbylene glycol
{ J

dther. PoretyEHBEG pirthlchBieBh G| HER oo OB e oo

glt %clol e?ﬂl:pleoatgtry:ngxll mmdme"thyl @tlg :ayétetee e?imelgllmg tmphoethyl ether

ronaret AAate: HEPTERY pEPE R B R el §iiah gimety ether,

et her pmeylaheglypdslomﬁc@nm glhgc cpkopyfnmergﬁgtcby Imca‘tobm‘p,ly ether,

ﬁggg%hf y'Pm%iY%g? 9'36?'2%% erﬂ%tﬁtlle@&é& dipr; ﬁ%p? gr&cgl rxgrgo&ropyl ether,

di pr opytipropylghy gbicolmomoisdpngy! etﬁae rdiprdpyterapmbealaityl ether,
monot soBPRRyIE R BhveB I Sbuear st EnEREsty ¥ ot mapometny ther. 1
di pr opynethexg2ymnidnalli 2-seihosypt Hhuedriot r2-methopy-@pyétayibutanol, 1,1-
%' et holy e TBuE et = “?%&@%bnua%vte&%@%p%’%ob?é‘lﬁ& 11

compos: THEROBPoaa B 3 B SEIagRY A FoleF R

' Offy SOUrEE COrIggsntFo%rBQ%?au% Qo\phe(?gln(ill’né3l hlﬂ'gr%e\rﬁ@’n %&Irge Eaﬁpnses a

fl uori de T 6n sSource conprises a avinh
gener al cdropoundahaRBBGRYERENIT fwmelaeRgl&gR?muF 'Rﬁered?bd RRR,, and Rg

Rl T T T

The congosptndmixtiresitbénao® wherein the fluoride
cont ai ni ng conmpound is selected fromtetranethyl
amhbni uiid taropagiten df etaira &t wihdreianinofiuarite fdon@ininecompound is
tetrabu [ r
i xt ureéséi%(ﬁereo?' tg{%%étﬂgl ér@rﬁpm Eq‘ldo‘ﬂg tjstyé)étféﬁ V\Enn%}ﬁum fluoride,
the fl ut&traumymmanlumgjmdmomb fluowidpr argkermixtures thereof.
fl uoroboric acid.
12. The composition of claim 9 wherein the fluoride containing compound

comprises fluoroboric acid.

13. The composition of claim 1 wherein the composition comprises a quaternary

ammonium compound.

14. The composition of claim 13 wherein the quaternary ammonium compound is
selected from the group consisting of tetramethylammounium hydroxide,
tetraethylammonium hydroxide, tetrapropylammenium hydroxide,
tetrabutylammonium hydroxide, trimethylethylammonium hydroxide, (2-
hydroxyethyl)trimethylammonium hydroxide, (2-
hydroxyethyl)triethylammonium hydroxide, (2-
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The conposition of claim 1l wherein the conposition
conprises a quaternary ammoni um conpound. The
conmposition of claim13 wherein the quaternary
amoni um conpound is selected fromthe group
consi sting of tetranethyl amouni um hydr oxi de,

t et raet hyl ammoni um hydr oxi de, tetrapropyl anmoni um
hydr oxi bigdroxyetiy)ttpoenyiammoniuohydyakidex ( te,

L et LR RPN AR b, and iures thereot
h |
i 8§§§@%¥+@%éé.'mpmpy AR ?é’gﬁﬁaeé‘%

h_y%'oxyp,r,é) ﬂdﬁeﬁgr&}é{mmﬁhé}@oﬂ%ﬂgﬂé'ads%'lfPﬁlB%cT or a salt thereof

m xtures t er eo Con’p03| t1 on of C

fugiherp i

clai'm 1 urt_%deﬁ’lr %“n%{]?@fgﬁg%gs éﬁﬂplﬁ?ﬁ%ﬁ ﬁ?ﬂ?%nﬁ a%b ate

t her eof corgprismng a\dﬁ@lcm@dnat@rlalrcemsmg mqﬂueihe substrate with a
conpri sifg i .

di el ect?l RpOsion tf"lét%}@ré%gl)?fonwgﬁocuégt@am’} téhﬂ&ﬁ%ﬂ % by weight of a
Subst r a3 SeledecHTom rgieBldiniem Selhcan aslasmidisium Stlf aformamidinium

about Qg dfmf ai@ Hﬁkt@t@gtﬂr‘i%‘é& Wty 'cﬂ:%nél& aawaéf"Hlsmble organic

sel ecte roma guani di ni um sa an acet am di ni
salt, aSCfl\(ﬁf\ﬁﬁfﬁleledlthﬁhth%mmpom isfree of ag OKIHQEE@W abrasive
wat er ; jeptionally a water-mscible organic 10

sol vent provided that the conposition is free of an
oxi di zer and abrasive particles.
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