.

; =>e3el106y1l- vviwdwxx6xT6y" NMETHOD FOR CLEANI NG ETCHER PARTS CROSS REFERENCE
TO RELATED APPLI CATI ONS- Not Appl i cabl e STATEMENT REGARDI NG FEDERALLY N
SPONSORERY (REBEARCH OR DEVELOPMENT- Not Appl i cabl e 5 BACKGREBUNDSOHRITHE
INVENTI ON During the fabrigathenrek cBRRNRRNEMSERPARGYI CES it becomes (A
necessary to renove various materials froma substrate. Increasingly,
pl asma et chimgss REFERENVETO QAL LTRINA PRIICATIONSNot Agplicabled t he | i ke are used as
t he neans of renoving material froma substrate. During these renoval
processes VSTATEVENI\REGARDING EERERALYrSPOYSORER BESHARGH QRIDEVELGHIMENToNeted from
the interaction of various conbinations of plasma gasses, 10 substrate and

resi st mat efprétable The by-product formation is also influenced lmmmmmmmmmm
of etching equi pnent and proc iti E poses of t n
all the Vari ous by-products mﬁgéK%%%bggﬁp%%ﬂ@erred to as et sor
residue. | nDl%‘CIildhlte If %Qca&ig ol%geln{llc% {]u%greé%giéésgtggcoglg r%ce§slé8§# et \%vgljio% £t8'§als%ﬁ“ls tend
to form unwafité aaeposfis on the expose Surt aces "of the etching equipnent.
In an efforf b@@XheelinkiDS1adaedithing! bdcfveQdn eﬁ:ﬁﬁb{,'idﬁgniﬁ inR BB Mike a¥eAlskddd heMET hOdS
have been proposed for renoving tﬁe unwanted 15 20 25 deposits fromthe
surface of RXROFeGhoPRAL nste@ fbheswditaki MuriksPRMONa] prédassexvariqnk By-@rbduats aret hod
for renmoving the unwanted residues frometcher parts consists of blasting

t he surf acefoofiedt Higsqiarirodwits due formek fromp the fritardction of vatiquseeombinatidnsof plegng gasses,

m crospheres. Ot her nethods require dipping the etcher parts in a bath. An
exanpl elbf whstate ped sy mpterialy The byergugt fpripptian is plgq infiyeneed by e yRePf g Accor di ng
to the 332 patent the etcher parts are _dipped.i bat h.conpri sed of

hydr oxyl ani FRUPmE} a0 RRERD F%Wj’i"_?fg; EMP@?sesaoﬁg’lsé%te%@ﬂg'f t?lle @ﬂ?‘ﬁﬁygﬂ%ﬁ@g& THE

! NVE NTI ON cho erthL Sr%{:é[‘red tQ gseerf'clillre(gllaué. %.%Qfdﬁiglptg ggn rgdefilos toQQ bg'tatereﬁzmgid&gteﬁ& ch
residue fromwe el ng equi pment w thout damadi ng” the surtace of the

equi prent . [h&nGaRReRidtdoRRSn e 8FodeMsukAiRs sRteRRGinOéquipent] RS BtdAdex@h&thagqueous
and free of hydroxyl am ne. The agueous conpositions are conprised of an
aci di ¢ buf f geefusiat oftetohiig eqRipeit &irioad igalvid Chagsctlcerepibpotel &ir ren®ving hcurvlagted N al |
proportions in water, and a fluoride. The conpositions have a pH of from
about 3150 ddpouits fr@n thBRirfese oDBESERY FaTts Cithe@RhiTEEqUBEGERAR exgmpig\sf aapetipgifor DRAW NGS
- Not Applicabl e DETAI LED DESCRI PTI ON OF THE | NVENTI ON 30 The invention is
directed t oreaoHps Hotvertedesye g FlrPeisaprsist ohPlawg aswece of et Hiysmall
:gu;glﬁg :1 E: géqﬂ?cleggdcﬂgs sgnrgi%r glgs% prl?cl;osﬁ]ae{eg.sOtllerr]En%thgc{; reaqﬁlilrjee 1plil);sng Qlae'tetgher Sa?t%ra'bﬁthng; A.

An example of this method is disclosed in U.S. Patent No. 5,334,332, According to the ‘332 patent the

/

etcher parts are dipped in a bath comprised of hydroxylamine, an alkanolamine, water and catechol.
20 BRIEF SUMMARY OF THE INVENTION
The present invention is directed to a method of removing etch residue from etching equipment without
damaging the surface of the equipment. The compositions used in the method of the invention are
aqueous and free of hydroxyl amine. The aqueous compositions are comprised of an acidic buffer
solution, a polar organic solvent that is miscible in all proportions in water, and a fluoride. The
25  compositions have a pH of from about 3 to about 6.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS — Not Applicable
DETAILED DESCRIPTION OF THE INVENTION
The invention is directed to a method of removing built-up etch residues on etching equipment by
dipping the etcher parts into an aqueous bath, comprising;

30 A. an acidic buffer,
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“i's conpri selfmBYLs

B. a polar, organic solvent mscible in all proportions in water, and C. a
fluoride. The conpositions have a pH of from about 3 to about 6 and do not
contai n WQPTI6+ ami ne. According to the invention etcher PEEUSSI/E@ di pped
into a bath co i . : i wanesi tion. Typically, the
t enper at ure of nﬁie @gtr’%%a&slpﬁv%?nﬂgsgm%rﬁg%a !c))xﬂ%sglo C.’ g\l&t hough bath

t enper at ures great.efyotipan 40 C may be used it is not preferred because the
useful life of the bath is dimnished due to evaporation of water. After a
pr edet er m ne@ cardositchs bve b pHref fidneabatt 8 leiboup & pridsio agteontagmiydeel! fnipen t he bat h and
rinsed thoroughly with water either by imersion or spraying. Athree to
five m nut eAscpidingtojtly inpsntion aichey pasts irf flipned mfo  bthcerpmsied obte FAVPRS PleRTBE The part
is then dried under a streamof 10 jnert gas of by heatin Sq f or m of
soni cat ion (REGHSBNDPisallyy the fempesaiuneftiepath iy IOB'ﬁPi%WéP‘?“V%Dg' 8§@dg}tr%thagi tate

the bath. Preferably, the conpositi .used in.the h f the invention
%eéﬁe'&fpaél 4@6?@@? eé’?)e?E}tlsin8wr?¢1neghecguﬁ%n§%¥S%%le]?%% sthzf(r%ﬁthtlso obtai n

a conpositi 8&inﬂk&d%{;e %%&g&%gﬁ WF water! Rt Bxléaelteﬁﬁingdrpgrrigd%pﬁh@ APl ght to

about 90% by wei g ar organic solvent that i1s mscible 1n all
propor ti ons elBveWaioi the bhf ahd R ARRAHER Pwilh Wardd VitheEdyGiiherion @ lggrbiing? A%rkyto Wwei ght
of ammoni um fluoride; from about 0.5% by wei ght to about 40% by wei ght

wat er; and fiy shinteabnselt gehb¥yyfiicieit ghtmat bah egdueoThepart is tien thied onder ostrdanvedi ght
percents are based on the total weight of the aqueous bath. A pH of between
about 31l@&ndingbessipr b9 heatihg. Samp Hwn pipericagar{ipgapapiss praltrpogict) Ganppigiphyde dsedite h

m ni mum corrosi on, However, in sone instances renoval of highly inorganic
etch resi dutde®adbilbquire a slightly 20 acidic pH The pH of the aqueous

bat h bt d in the nethod he in ' ' i .
B DO a0 e T U b B e
contains any c;?lin%és%ly,tto &)ftahpﬁogﬁ%ﬂihﬁ $H &%Hofh aBdut ?-tolfaﬁﬂuy ? &BMabRAE108; byAN

exanpl e of such an ammoniumsalt 1s an amonium salt of acetic acid or
phosphori ¢ @ik to 65 O®k B WeighPsfalpeIal Bfnit Solvelt@habi€ imihtible @OAUPIPStiGN inlktatedn Of
ammoni um acetate and acetic acid. Methods of preparing buffer solutions are
wel | knosn frombboet @i % by Meightacabdit@0% by Weight ofmyohium iflanie,dlerribat ¢ &d by weighhe
aqueous bath conpositions provide a buffered conposition resistant to pH
swi ngs and ltoesbent HPobieveaight wasrraadie 1 aeul 157opy waightf scowpriay inhdbitgy dMYsiERY used in
etcher equi pnent parts. The pol ar organic sol vents useful in the present

i nventi on apgcetﬂﬁe}'ggasgq)qn\}@ﬁ?tgl“te}ggftﬁ&F “Fﬁ“%%ai?hol e in all proportions in water.
Di net hyl sul f.oxi i s not .a preferr L his invention
due o att e S At RS ol ol ERlu] e PRSRR s i

di net hy! acet:@l'msig{?_}ﬁ%gin softb _{H%Brnyslr&yd‘vﬁl%k ﬁi&@ﬂﬂorgﬂjc(e%ghues E@Mﬁ?ehﬁ;ﬂ@itl?—m ne,
N- et hyi et hanol am ne, formam de, n-nethyl formam de, N 2

met hyl pyor okéiglopre ThRIMPLf BewudobebathichetposibdiAed is thp meth@irof thel invéaiien isiadused toDMAC
results in a conposition having a surface tension of <30m\/ m and a

vi scosi ty ofhedriedpHl@nge eith anroidis duffer prlution rAoprplaeas bpih cpieios at angonivyseft nd
greater ease of rinseability. Fluoride is an essenti aIEtio onent of the

bat h conposcarbesHic agf A RolyBasiE 3t oA ThF*HEPICY HIFD &1 Igpem;s oy Esalty ¢ he
eneral fornul.a R R2ZR3RgNF where. nd. R._ are i n I

%ydr ogen, af’Hf %?QH’BP °W3T$?£21ﬁ3pﬁﬁ‘ﬁ§3§%gﬁéﬁgﬂt§? acidic *‘8‘?}’&‘%55‘8‘?"3@%“%‘?"%&“% Wes

s GRIPAR

thereof. Ex b b k RITHR B ek Bl kO dafd Susr
t et r amet hyl %g@n%%%fﬁ%]?#uorﬁe angh%ffeaﬁgllel%hﬁ%qg%mni ur$1 fluoride. 1Il:IelrJorobori C

aci d cansal $Quilgs WRE ide TR Rhudsts bitkidipei@iohsSpriide f Biiffersd cafydsitich résisant tafr e
commercially as a 40% aqueous solution. 10 Water is present coincidentally
as a conponewingehd bisihene ©lcardntessitie olatalasicha s airemugsedinatoer emripfieni parisde
solution or it can be added separately. The presence of water inproves the
t he sol ubi | iThgpadat orapnieowlvents ¢l i thesrsespr inyengonyg toss privenfs that apemitefple ip flhpyal  of

i norgani c etch residues. o . :
g proportions in water. Dimethylsulfoxide is not a preferred solvent for purposes of this invention due to

attendant health risks. Examples of solvents include dimethylacetamide (DMAC), dimethylpyrrolidone

30 (DMPD), monoethanolamine, N-methylethanolamine, formamide, n-methyl formamide, N-



G ycol s and other solvents that would raise the surface tension nmeasured at
25 Cto >40mMV m and increase the viscosity to >40cps at 25 C are not

i ncl udedwaord+bat h conposition. 15 Corrosion inhibitorsPCHUGH/BADUNt up
to 15% by el ghtcisae cdfradeadil-o DIMAL idsteta e S TRAkd bf DRLAS R&utinY corligd@tion

i nhi bitor cohcentration’is from about 0.5% by wei ght to about 8% by wei ght.
Cor r 0Si ON hiiky dRiF4eE GnsoA@IVEBOMIN/rh i a&fstosisLod hibaus 1t datipeise iThEs poside forettdr S.

Pat ent 5,417,877 which are incorporated herein by reference, can be used.
It has beewntthguddréaeatasd ofingsattildy.s with a pKa greater than 6 do not function
as well as corrosion inhibitors wwth a pKa of |ess than 6 in. systens having
a pH of | ddwerideingm egentiplrapagngrtof tholyihspmpasitions Flyorifs ogntpipipe CFRPFLORT PKE are

t hose havin Ka of |e bout Ex |l es .of preferred inhihitors

i ncl ude aﬁ‘f‘%? %ﬁfgﬁwf%@m{ aﬁbﬁﬁW&@?f& Fg%fé{ﬁ%‘bir%argéﬁde ,endggtﬁ'ohpfﬁfoe%?g’ alé EEP oni ¢
aci d, dodecyl ben Ssul f oni e IPY i ' id, fumaric
2o d. D Latpi 8 BERG A, A b iSRRI B ey BB BOLE,

phthal i ¢ aph¥eih A8orR8 derbhA@h1 bkiSeniEX AFRAGS @radtiDiddhdn@iSiuboR@! FRBybdge used
but are not preferred include catechol, pyrogallol, and esters of gallic
aci d. 25 Tbie caqli6 6ised) nindhamTusiide iisghdertsé @l i avaitable cometendedly bn 40¥rmueeuset ch
resi dues are non-corrosive to etcher parts, non-flarmable and of | ow

t oxi city. s#lgonaqueous bath conpositions effectively renove etch residue at
tenperatures as low as 20 C and due to their | ow surface tensi.on_ani

vi scosilt y Water ispsesent soincidially af 3 eompeepipbetheh lppcats syahas 3pRayro% aBoRiB g8 nt i on
is carried out by contactin n.etcher rt _havin 0 0 allo 30
ani ¢ porymert eRdr At Eraur e peie Sl doifndile AR & althorli

org _ _ ? e, ro _e, OI’. (
conbi nati O@Lﬁ&?ﬂ?{}@?%&lﬁ{ﬂlg?ﬁ% tl%?en@vz{l bt iﬂaréhgi.c etch fefi@leglUe Wi th the disclosed

aqueous ba conditions, e. tenperature, tine, etc depend on
the nat ur egRGlsAnd ffer VR MESRuRTaide AR s@a6dters i8R metid@ed £29€ 16 S4WWRA andl N
general, when it is desired to renove etch residue, the part is dipped into
a vessel ciadhtaad thd Agosith & >agenas’ dad fot Atluded tnelngbethadropositién: om about 20 C to
about 80 C, preferably fromabout 20 C to about 40 C for a period of

sever al5 ni Grutogion itlgbitvrsrieantakrmpnt Bp oW by wéight panfye arded f@l@ﬁé‘ﬁ’e‘?“ﬁea‘gﬁfﬁfﬁ@%f}‘ﬁe of
residue and amount of buil dup. Having descri bq}j t he hi n(g{)ent.i OQ{ the .

fol | owi ng iebibifppsoseentzation s frgmiebRutO17 o% FighhR ALY} §7, Bt Yk OGS MIGIST i nt ended
tolimt the present invention. l.n th Xap I - g nat i ons
were made lﬂ‘&"ﬁﬁ?@‘%g 5‘(lfu§sot§°sse (sh(S)(ikﬁfdl H(IJHTSS' 1gatte(%r oom%ﬁwn'gczlra%;%lfﬁ Ig&la ﬁe%ﬂ(;gg t ensi on
and Vi scosjy. n%?é%ﬂ)glﬁma Mis Wed BuddRflinRbitodifira fﬁ@%edcté?ma{?%mr fRdiBP&IWell ONS
were prepared by m xing at roomtenperature. 10 EXAMPLE

1Conponent y3AIMbECRibRIAAL 8 f fitRioOlBds By hystdb hAGrER RH bMeds o 51 Tefefbo

aq) 2. 5Acetic acid(glacial)12. OAnnnoni um acet at el5. 6The pH of the

CONMPOSRa i Opreferesl inthibiter. chinpossitsfaceciesd levisg opKaof lesshilan gomifo Sixamndes ofaefered NN/ m
Thevi scosity was 10 cps. 20 EXAMPLE o .

2Conponent inkibgapsriuds yirayilicseit.srilic tif) Repzoicaaitanielsae F1{oBir pdrk dofsdigy7e es 25
Acetic acid(glacial . OA ni um.acet at el The, pH, of . the .ca ition was
275, The. stipacEs ROFHR 07, T R AEuer 6 bR Lt R SR RS A T O

t he conposi t,i.on . %xpipf . nel MR

Wat er (dei olﬁl?lﬁlgﬁf)h\}l'\%é?’} Wﬂme? Jﬂgﬁ}kgle Zafg%%bg %ﬁlg&&gg%%ﬁeﬁa?' ge aci d(agg{nggi al)

12. 0 AMONnj i AGRHAL Satebidi, yrbbBlolnind dierd dT@aiiEROSI tion was 4.75. The surface
tension of the conposition was 3l.Sm Nm The viscosity of the conposition

was 1826 Ce aqueous bath compositions used in the method to remove etch residues are non-corrosive to etcher

parts, non-flammable and of low toxicity. The aqueous bath compositions effectively remove etch
residue at temperatures as low as 20° C and due to their low surface tension and viscosity are easily
rinsed from etcher parts.

The method of the invention is carried out by contacting an etcher part having an organic or metallo-

30  organic polymer, inorganic salt, oxide, hydroxide, or complex or combination thereof present as a film or



W claim 1. A nmethod for renoving etch residue from etcher equi pnent
parts, conprising; placing the etcher 5 equi pnment parts in an aqueous bat h,
conpri si M) oM63an aci dic buffer, B. a polar organic sol veRCTHIS8U4FEe in all
proportions.in i | R hsl e. 4. RRp&EER thRdicldenti 5n themoVed,
where the Ba lﬁw\é\i[ggh%gls%ﬁg(g?q%ggoagh' g&[dg)ggg%rﬁ{t%g’ %éngé%dpoes not con?eai n 10

hydr oxyl aiCmd e ildResdBReEn RiiakidbeRriovedMcairtl, WHR it aqueedis rddavdetdhur t her
conprises a corrosion inhibitor. 3. The method of claim1, wherein the

aci di ¢ buf fe@auecBdatiistippadin® AR tomamil the afueaus bal 4 o teyriperetura diod abnut 20° Gad ybasi ¢
acid. 4. The nethod of claim1, wherein the polar organic solvent is

nonoet hanobawnignies, prefeieblyrfomiahoue 267 £Ho Pheni 44eC fof ppraahelgeyeraHiFwesHY IMPS N de,

di met hyl acet am de, di met hyl pyrrolidone, N methyl pyrrolidone, or m xtures

t her eof3 SWGW@uMﬁé@eWﬂg@P&GWFPf’%?@dta‘ﬁ@m*‘?/fﬁgiﬁi“‘ﬂe has a general fornula
R RZR3RANF, where R., R2, R3, R axe |nde . n al cohol
-group, an HPEwEscHbE s ,'“VSIPt“’%(rtPeg‘ngW"g axragglf)s. arﬁr&%g%n%elﬁrdg%g%@%?gﬁe%@tz, wher e
the corr 051 Qlded l?ohli 9{ thé res%%v&ti%%ﬂ%eﬁaﬁﬁl& breﬂ@fbl—?&%Hﬁina_@ions%@_reZnadJﬂﬁl sRt hod of
claim2, wherern e corrosion rnhibrtor is anthranilic aci d, gal |gl c acid,
benzoi ¢ acifleoulsdiftbit@NRom WhipQitine. Rifaéh terdiOOkRg Yisdeijaeagremtlt Vit Radaai 23, C.

mal onic acid, malefic acid, fumaric acid, D L-malic acid, isophthalic acid,
pht hal i ¢ aghdkolldWidgabisosiBiy@reiptbParcqHytuticihd acroam teyrgierate, or i xt ures t her eof .
8. The method of claim3, where the acidic buffer is a solution of amonium
acetateoand acetic acid. 9. The nethod of claim1, where the fluoride is
fluoroboric acid. 25 10. The nethod of claim5, where the fluoride is

amoni um f ESAMPHB! tetranet hyl armmoni um fluoride, or tetraethyl armmonium
fluori de. él. The nethod of claim1 (ywhere t he agueous bath has a surface
tension | eS8RWHM or equal to 30 N and a vi scosity of |less than or equal

to 15 centiyppise. 575
Water(deionized) 124
15  Ammonium fluoride(40% aq) 25
Acetic acid(glacial) 12.0
Ammonium acetate 15.6

The pH of the composition was 4.75. The surface tension of the composition was 28 mN/m. The
viscosity was 10 cps.

20 EXAMPLE2

Component wi%
NMP 57.5
Water(deionized) 12.4
Ammonium fluoride(40%aq) 2.5
25  Acetic acid(glacial) 12.0
Ammonium acetate 15.6

The pH of the composition was 4.75. The surface tension of the composition was 42.2m/Nm. The
viscosity of the composition was 12.0 cps.
EXAMPLE 3

30  Component wt%



12. The method of claim1l, wherein the aqueous bath is agitated. 30 6
A y. AFh. A, , . A3& Asl. A3H#Z] " cf” H] abc :
} HA- 234Wweo nhiges3Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cafTAHeHitla] cLa] ca
] ca] ca] ca]gapsal cal ca] ca] ca] cal cal calsga]cal WR7 ~!TIYWR %' ' (((()>)S))) *
*H++, R-. +/ M //, 0{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] cal] cayaa{seediga) ca] ca] cal] ca] ca] cezlaca] ca] ca] cal!, 0/ 0107
~HHEY % (((()>)9))) ~
*H++, R- . +/ Aduhdnjud] fuglidpf0%)agh] ca] ca] ca] c&aj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca#Z. " {Y7! %d0% e(e& () -
| Y1095 $& (AcetiogpigReip) - 1 94 09%8$& () - é%%O%&' ()-! “sy%don\& ()-'] cf dE'%
109N & ()-/10% & ()-&10% & ()-10% & ()-II5 10 & () - MA0YE ()-
dE! % 57004 EMPIUEIHERR () -9310% & ()-1 (Lo ()-1( 10% & ()-& 10% & () -

"_ abb@q,{ 98! 192 osktdon Y& Shitace Mo e composition was 31, m. The
. T]O\ 910% & ﬁp@@ﬁ%ﬁﬁéﬁt%@gﬁ%@& i‘“&%ﬁ i%%ﬁgt}‘#fo&&'“(") NG D
"109& () -, Jiscosh Yt chmpdsiin #AABOEs( ) -
9s! 10%>& () -} HAZ[ 9b@ | #8&1" 10%& () -, (" 10%& ()-, ! #("10%& ()-,!("10%& ()-,!#"
109%&' () -, #109%&' ()--/01234%C'# F& 109%& ()- !109%& ()-s910%& () -




10 10 10<  109%& ()- &1"109%& ()-, YYWIEbC! | #@#10%&' () - FY 10%& () - sFY

109& ()-s, @10%&' ()-F109%& ()- F& 10%& ()-

| ~1 dEbC !wm)mm ()-:1110%& ()-:S/"109%&' ()-11(z PCT/US01/43171

109%& ()-" @ 10%& ()-Yl: 1109 ()-M-11111#4Y% 04 Z: 1 1y109%& ()-!!1&M 10%& () -
KI &M 109%&' ()- Il &M 109%&' ()- 10 10 10f 8S#10%&' () - % Yy Y % % YA YeY?;

11 39409 () - #YBYA0Y& () - #39A0%& () - #HYBYAOYR' () - #3YA0%& () - #| YRBABBENKN?;

11 39409 () - #3%40%&' () - #9BYA0YR () - #3%0%& () - #IYBYA0Y& () - #99BBENBRA "F;
!!g/?ty%ow&'(wgew@tmow () - #9BY0YR' () - #3%409%&' () - #99RJ &K&a&D&C &P&zbC;

11 394.09& () - #9YBYA0%& () - #394 0% #0/&3%100/&' #) 394.0%& &r &| &&&&E&W]
> 11 39409} (A meted dar oumgviny @tﬁ!v/csﬂl/&legmﬂftyh%@b}fm@ %“f %%‘?% ﬁé“ﬁ igﬂ &&&&&&} ’\F

1T YBYA YR E’(qz‘ #3%.0%& % #%B‘V%%&' s% #3909 () - #Y&R&&&&&&' U] C,

'l 3%10@5&' DORLBADIL" (T CWF 3 V& #oR39409& ()-#)3%40%& ()-# RS ~"'" "'}
. b
1 ' 3°/d.0%&' ()- #30/30307@‘?? %g/é%ow&' ()-#3%09%& () -#989dA09%& ()-#"'""""""" yXK>| Il
0> 10> a polar organic solvent miscible in all proportions in water, and

3s< 10%' & () - 394054 ()- #HOBYLOUR () - #3ULOUR ()-#9% "' "' ((((((viH ! 10>
3&10°/<> & ()-10!dQ!Rddik, 3F& 109 & () - 3F& 109%& () -

s9110% & ()-10>' ((()>)9))|[:viH! 3 "10%& ()- 3 Y 10%' & ()-
3FMLO%>' & (i thsérfmx@%tfe& rén)ovect%wb_@@/ﬁie I&'Ch(h)a&aﬁimfzw 19/alfopt § gnd does poteqmiar] - vij HI |
3l F1109M & ()-° 3l FI10%' & ()- 3l F10%#& ()-° 3@10%' & ()- 310%' & ()-
‘;’8% éoi(v? ghydioxyhamine. R. | [:vi H'! 3Y( 10%' & ()-: 3Sy&S#10%' & ()- 3l

' %' & ()-' 31, 10%& S| 109 &' O [:viH!

36910%" & %?‘Lhe ?%tg%fx%ﬁgiﬁg'%‘y‘”hﬁ%‘hiﬁ%’&“ga f‘"g'ﬁ’i PRPTEvs é"s “"{@4 ‘{"5 " 1l)c[%> & ()-
3Y( 10% &&3 ('ﬁ emet%cpq}gllnun lvbvkl:rem ﬁ@%'ﬁff&c&&a:ns%@%ﬁr{%u&l s(aﬁ of a?bgz&ox:&ﬁc/ﬁld&rﬁ)
3l 1m 10%' & (h) " "Heading 13]c"
" Headi ng 2glw ';,Slc"ak{aadl ng 33] c" " Headl ng 43] c" " Headl ng 53] c" "Heading 63]c"
"Headi ng 73] c" "Headi ng 83]c" "Heading 93]c"A "Default Paragraph
Font = 1$% - 2488 megDck0laim T, wherein the polar organic solvent is monoethanolamine, n-
A1\ % WOPE&EE ' ' () H+. , 010" #$9%&' () *+, -./0123456789: 6Ti nes New
RomanAt§ al Gethylétimnoligeng; fpnﬁm@e Encthyliveiis dimeaggamide, dimethylpyrrolidone, N-
" #$UR' ()*+,-./0123456789:

methylpyrrolldone or mixtures thereof

5. The method of claim 1, where the fluoride has a general formula R{R,R3R4NF, where Ry, Ry, R3, and
R, are independently hydrogen, an alcohol group, an alkoxy group, or an alkyl group.
6. The method of claim 2, where the corrosion inhibitor has a pKa of less than about 6.

20 7. The method of claim 2, wherein the corrosion inhibitor is anthranilic acid, gallic acid, benzoic acid, p-
toluene sulfonic acid, dodecylbenzene sulfonic acid, malonic acid, maleic acid, fumaric acid, D,L-malic
acid, isophthalic acid, phthalic acid, maleic anhydride, phthalic anhydride, or mixtures thereof.

8. The method of claim 3, where the acidic buffer is a solution of ammonium acetate and acetic acid.
9. The method of claim 1, where the fluoride is fluoroboric acid.

25 10. The method of claim 5, where the fluoride is ammonium flouride, tetramethyl ammonium fluoride,
or tetraethyl ammonium fluoride.

11. The method of claim 1, where the aqueous bath has a surface tension less than or equal to 30 mN/m
and a viscosity of less than or equal to 15 centipoise.
12. The method of claim 1, wherein the aqueous bath is agitated.
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