Processes for cleaning a silicon body and for controllably decreasing the
t hi ckness of a silicon dioxide |ayer overlying a silicon substrate are

di scl osed. The processes conprise chemcally etching a silicon dioxide

| ayer with a dilute etchant in the presence of a negasonic field. The
concentration of the etchant is preferably less than its diffusion-rate-
limting threshold concentration at a given tenperature. Wen aqueous

al kal i ne hydroxyl ion etchants are enpld&bd t he concentration of etchant
is preferably les 300 relative to water. The
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cost- effective chem cal grocess For eaning SI11co | €S or
for produci ng eytraljal Yed§%F§§§lm§ 6bﬁ|%h@@kness of a silicon

dioxide layer overlying a silicon substrate_are

5 disclosed. ' The processes-comprise chemically etching a
silicon dioxide layer with a dilute etchant in the
presence of a megasonic field. The concentration of the
etchant is preferably less than its diffusion-rate-
limiting threshold concentration at a given temperature;

10 When aqueous alkaline hydroxyl ion etchants are employed,
the concentration of etchant is preferably less than
about 300 ppm by weight relative to water. The etching
is discontinued before the silicon substrate is exposed
to the etchant. The etch rate is controlled to within

15 . about 2 x 107 um/min (0.2 A/min) of a target etch rate
which ranges ffom about 3 x 10°° gm/min (0.3 A/min) to
about 4 x 10** pm/min (4.0 A/min). A simpler, more cost-
effective chemical process for robustly cleaning silicon
bodies or for producing very thin gate.oxides is

20 achieved.
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