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Silicon Wet Anisotropic Etching by Controlling the Ppb-level of Impurities in the Solution.
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We have investigated the etching characteristics of Si{110} and Si{100} planes in aqueous KOH

solution containing ppb-level of metal impurities. It is found that ppb-level of Cu roughens the silicon

surface and the etching rate is changed by ppb-level of Cu and Pb. The effect of Cu and Pb in the

solution can be explained by considering oxidation-reduction potential.
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Table 1 Impurity concentration in 32wt

KOH solution.

Impurity Concentration[ ppb0
Al 41
Cr 82
Cu 21
Fe 890
Mg 31
Ni 0 10
Pb 21
Zn 37
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Fig. 1 The etching rate versus concentration of
impurities in 32wt KOH solution.
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Fig. 2 The surface roughness versus concentration
of impurities in 32wt0 KOH solution.
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Fig. 3 SEM micrographs of the etched Si{110}
surface.
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Fig. 4 SEM micrographs of the etched Si{100}
surface.
Oald 21 ppbof Cul
O bO 360ppb of Cuin 32wt0 KOH solution.
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Fig. 7 Diaphragm length versus concentration of
Cu or Pb in 32wt KOH solution.
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Table 2 Reduction-oxidation potential value at pH15.

Element Al Zn Cr Fe Ni Pb H Cu Ag

Potential-2.55 -1.45 -1.42 -1.05 -1.00 -0.91 -0.85 -0.40 +0.25
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Fig. 8 SEM micrograph of the Si surface etched in
32wt KOH solution containing 360 ppb of Cu.
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