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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 su;face 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 residnes on etching equipment by
dipping the etcher parts into an aqueous bath, comprising;

30 A, an acidic buffer,
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20  acidic pH. The pH of the aqueous bath composition used in the method of the invention is adjusted to
the desired pH range with an acidic buffer solution. A. preferred buffer contains an ammonium salt of
carboxylic acid or a polybasic acid. An example of such an ammonium salt is an ammonium salt of
acetic acid or phosphoric acid. Especially preferred is the acidic aqueous solution of ammonium acetate
and acetic acid. Methods of preparing buffer solutions are well known in the art. The acidic buffer

25  solutions when added to the aqueous bath compositions provide a buffered composition resistant to pH
swings and less prone to corrode sensitive metals such as aluminum, used in etcher equipment parts.

 The polar organic solvents nseful in the present invention are those solvents that are miscible in all

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), dimethylpyrrotidone

30 (DMPD), monoethanolamine, N-methylethanolamine, formamide, n—metﬁyl formamide, N-



proportions in water. D nmethylsul foxide is not a preferred solﬂlgnmw?ozﬁ[ﬁ
pur poses IS, .l nvention due to attendant health risks. anpl es of

sol vent s %%F]%}éé%j met hyl acet ami de (DMAC), di net hyl pyrr ol i%&ﬁgs 6‘3f7l.1)I\/PD),
nonoet hanol Baygrolp ) %ad e st BMAGdS PreferrefaFredes of RMA reaplts if peommesitive, N 2
| 1 MAY 2095, WD Q2/46344 P S01/ 43171 _nmet hyl pyrrolidone (NVP) and the
|i ke. DNMAC HPHngssufase P&Sé".m’ﬁ‘ﬁ;gr“@ ‘"éfi VIERORiE of At %é’g%{‘ﬂ‘”?‘ E‘B‘Wﬁ‘é‘igef" 5P havi ng a

surface te%ﬁ%@ﬁ%@%&@f\wﬁ%%@w scosity of -about 10 centi poise. This

provides for I'ng and greater ease of rinseability. Fluoride is
an essent i gl GRS ialhbombdint BRI bahIBRSild Boride 'c%%%%%ﬁﬁi@ds EHcF1&k

conpositions include 5 those of the general fornula NF wher e

R1, R2, R3 angbs&4 tiigeneiaBpe TIRBLENF RYas RIE R, and R, 84 BOP&Identlg hftlten, &1 hlcdhdl OXY
group, an al kyl group or m xtures thereof. Exanples of such conpositions

i ncl ude arewpi axsikbiyanrpde alkyletonperetitirs teerae) xemplds bl depaitidnstietudaet hyl
anmmoni um fl uori de. Fluoroboric acid can also be used. Amoniumfluoride is

preferred gAopium fyoside. sgypmethydpprpenimfupyde gad tatraethvlapggrinmy Suoride | Higardseric 10
Wat er i resent. coincjdentally-as, a c nent qf _other elene ch as an
Daous amiGREtes B dEmoBymipotin 2 s RE R o e S gt

presence of er inproves the the solubility of ammonium fluoride in the
bath and ai'ds Inh the renmoval of inorganic etch residues. dycols and other
sol vent§ t Ripdter WQbsht EotlcRightdih & sHp RGR ol oBRSdIRIntIRBSA 1 Sludus AnndmivkGrustid N m
and increase the viscosity to >40cps at 25 C are not 1 ncluded in the bath
conposi t i Onolufldn ofi®tah @6 2AE skpafaiedl TS Sestnde FwaRBigidves the tHeQolitidy Mamvihight can
be added to the aqueous bath. Preferably, the inhibitor concentration is
from about Workikintire hathiaghaidstimthetymontal GoigyniswdhgdsiduesCor r osi on i nhi bitors
known in the art such as those disclosed in U S Patent 5,6417,877 which are
i ncor por at &8y s ofieriplvenisshal el aise hegyriiss tepsiugueaguied piAS” GloeACmdymead t hat
inhibitors with a pKa.greater n 6 do.not. function as well as corrosion
b bi ¢ or o et 5 renp SRBle: 1L hre@ortindios bRR 0Pl "o of Tece 1 han 6.
Ther ef oree, - 1. nhi N qlg;gg it i of

| ess th-‘zfn a(%%as?gng&ggilg%pak g‘g&@f‘}"g‘? 1esﬁ;“e re%httc%?%ﬂi %rt%qu%gllls&gﬁe{' %ﬁ% r@@l iC
aci d, gal | iighita6l InceRRRKAL ForPdbosl 0.58 by Meid@ REabEH BF BP vGigR CeerosiBPRREMIsDenzene.
sul fonic acid, isophthalic acid, maleic acid, fumaric acid, D L-malic acid,
mal oni ¢ aciktowndhthh et such @ctosk disclomt i (LS. 2mbny 64170827 whith didibdotporrh yadsin 6le and t he
| i ke. Exanples of inhibitors that may be used but are not preferred

i ncl ude catreferense, candy pesgdalt hasbeen Jayad tha) inbiborpwithgenla greaterdiiad 6 dosnt hesiopgpuesus

bat h conpositions used in the nethod to renpve etch resjdues are
non- cor r os i eermpgiondghibitags with a pKa of less than 6 in systems having a pH of less than 6. Therefore,

20  preferred inhibitor compositions are those having a pKa of less than about 6. Examples of preferfed
inhibitors include anthranilic acid, gallic acid, benzoic acid, p-toluene sulfonic acid, dodecylbenzene
sulfonic acid, isophthalic acid, maleic acid, fumaric acid, D,L-malic acid, malonic acid, phthalic acid,
maleic anhydride, phithalic anhydride and the like. Examples of inhibitors that may be used but are not
preferred include catechol, pyrogallol, and esters of gallic acid.

25  The aqueous bath compositions used in the method to remove etch residues are non-corrosive to etcher
parts, non-flammable and of low toxicity. The agueous 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 eicher parts.

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

30  organic polymer, inorganic salf, oxide, hydroxide, or complex or combination thereof present as a film or
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S
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4.75. The spximeestiension of the conposition was 28 mMN'm The viscosity
was 10 cps. 20 EXAMPLE 2 Conponent wt % NWP 57.5 :

Component wi%
DMAC - 373
‘Water(deionized) 124
15  Ammonium fluoride(40% aq) 2.5
Acetic acid(glaci_al) 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 eps.

20 EXAMPLE2

Component wi%
NMP 575
Water{deionized) 124
Ammonium fluoride(40%aq) 25
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 : wi%
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The pH of the composition was 4.75. The surface tension of the composition was 31.5m/Nm. The

viscosity of the composition was 18.0 cps.
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15 methylethanolamine, formamide, n-methylformamide, dimethylacetamide, dimethylpyrrolidone, N-
methylpyrrolicione, or mixtures thereof. '

5. The method of claim 1, where the fluoride has a general formula RiRy;R3R4NF, where R;, Rp, Ry, 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, dodecyibenzene sulfonic acid, maionic acid, maleie acid, fumaric acid, D,L-malic
acid, i.sophthalic 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 fiuoride is flnoroboric 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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