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Effects of Small Amount of Copper on Si{110} Etching in KOH Aqueous Solution.
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Etching on Si{110} in KOH aqueous solutions containing a small amount of Cu has been studied. It

is found that 100ppb-level Cu in KOH aqueous solution forms pyramidal shaped hillocks of Si and

roughes the etched surface. It is understood that the hillocks are caused by masking effect of Cu

particles deposited on Si. The results also show that 100ppb-level Cu reduces the etching rate since

the hillocks consist of slowly etched {311} planes.
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Table 1 Metal impurity concentration
in 32wt%KOH solutions.

Impurity Concentration (ppb)

Al 41

Cr 82

Cu 21

Fe 890

Mg 31

N i <10

Pb 21

Zn 37
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Fig. 1 Surface roughness as a function of copper
concentration in solutions.
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Fig. 2 Etch rate as a function of copper concentra-
tion in solutions.
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(a) 21ppb Cu in solution

(c) 360ppb Cu in solution
Fig. 3 SEM micrographs of the etching surface.
(after 250m depth etched)
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Fig. 4 SEM micrographs of the pyramidal shaped

hillock. (360 ppb Cu in solution)
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Fig. 5 The number of pyramidal shaped hillocks as
a function of copper concentration.
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Fig. 6 Dependences of surface roughness on cop-
per concentration and temperature.
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Fig. 7 Dependences of etch rate on copper.
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Granular precipitates

Fig. 8 SEM micrograph of the etched surface.
(360ppb Cu in solution)
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Fig. 9 AES spectrum of the granular precipitates
on the etched surface.
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Fig. 11 Schematic etching roughness model
caused by copper precipitates on the
etched surface.
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