ETCH NG FORMULATI ONS FOR | SOTROPI C COPPER ETCHI NG
ABSTRACT A fornmulation for isotropically etching
copper includes an aqueous solution conprising: (a) a
bi dentate, tridentate or quadridentate conpl exi ng
agents selected fromthe group consisting of a
diamne, a triamne, and a tetramne; and (b) an
oxi di zer, wherein the solution has a pH of between
about 5 and 12. In one enbodinent, the etching
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sol utions are capable of etching copper at high rates
(e.g., at least about 1,000 A/m nute) w thout causing.
substanti al surface roughening of the copper |ayer.
The formul ati ons are pagggyﬁgﬁfy useful for renoving

copper frompartially fabricated sen conduct or

devi ces, e. faor etching_ copper overburden. Figure
2 A formulat(i:’on for isotropically e chmgpgopper includes an aqueougs solution

comprising: (a) a bidentate, tridentate or- quadridentate complexing agents selected
from the group cohsisting of a diamine, a triamine, and a tetramine; and (b) an
oxidizer, wherein the solution has a pH of between about 5 and 12. In one .
embodiment, the etching solution comprises ethylenediamine (EDA) -and hjldrogen
peroxide at a pH of between about 6 and 10. Provided solutions are capable of .
etéhjng éopper at high rates (e.g., at least about 1,000 A/minute) without causing.
substantial surface roughening of the _copper.layer. The formulations are particularly
useful for removing copper'frdm partially fabricated semiconductor devices, e.g., for _

etching copper overburden.

Figure 2
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