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removing the unwanted residnes from etcher parts consists of blasting the surface of the part with small
particles such as sand or glass microspheres. Other methods require ﬁipping the etcher parts in a bath.
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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15  from about 0.1 % by weight to about 20% by weight of ammonium fluoride; from about 0.5% by weight
to about 40% by weight water; and up to about 15% by weight of a corrosion inhibitor. All weight
- percents are based on the total weight of the aqueous bath.
A pH of between about 3 and about 9 will allow most sensitive metals to passivate with minimum
corrosion. However, in some instances removal of highly inorganic etch residues can require a slightly
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
gwings 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-
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lmown in the art snch as those disclosed in U.S. Patent 5,417,877 which are incorporated herein by
reference, can be used. It has been found that inthibitors with a pKa greater than 6 do not function as well
as corrosion inhibitors 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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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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viscosity of the composition was 18.0 cps.
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claim 1. A nethod for renoving etch residue from etcher equi pnent parts,
conprising; placing the etcher 5 equipnent parts in an aqueous bath,
conpri si ng;wh,an acidic buffer, B. a polar organic solvent miscible in al
proportions In ter, and C a fluoride, until the etch residue is
renmoved, r ; : : . t contain
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pol ybasi c. aci d. Al.anktiéc befehod of claim 1, wherein the polar organic sol vent

i s nonoet hanol anmine, n o
, B. apolar organic solvent miscible in all proportions in water, and

C. a fluoride,
until the etch residue is removed, where the bath has a pH of about 3 to about 6 and does not contain
19  hydroxyl amine.
2. The method of claim 1, wherein the aqueous bath further comprises a corrosion inhibitor.
3. The method of claim 1, wherein the acidic Guffer contains an ammonium salt of a carboxylic acid or a
polybasic acid.
4, The method of claim 1, wherein the polar organic solvent is monoethanolamine, n-

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, tetrametliyl 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.

30
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equal to 15 centipoise. 12. The nethod of claim1, wherein the aqueous bath
is agitated. 30 6 1 1 MAY 2905, WO 02/46344 PCT/ US01/ 43171 ABSTRACT The
invention relates to a nethod useful in renoving etch residue from etcher
equi pnent parts. The conpositions used are aqueous, acidic conpositions
containing fluoride and polar, organic solvents. The conpositions are free
of glycols and hydroxyl am ne and have a | ow surface tension and viscosity.
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