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Abstract: A new method to improve the wet etching characteristics is described. The anisotropic wet-
etching of (100) Si with megasonic wave has been studied in KOH solution. Etching characteristics of
p-type (100) 6 inch Si have been explored with and without megasonic irradiation. It has been observed
that megasonic irradiation improves the characteristics of wet etching such as an etch uniformity and
surface roughness. The etching uniformity on the whole wafer with and without megasonic irradiation
were less than 1% and more than 20%, respectively. The initial root-mean-square roughness(Ryys) of
single crystal silicon is 0.23 nm. It has been reported that the roughnesses with magnetic stirring and
ultrasonic agitation were 566 nm and 66 nm, respectively. Comparing with the results, etching with
megasonic irradiation achieved the Rrms of 1.7 nm on the surface after the 37 pm of etching depth. Wet
etching of silicon with megasonic irradiation can maintain nearly the original surface roughness after
etching process. The results have verified that the megasonic irradiation is an effective way to improve
the etching characteristics such as etch uniformity and surface roughness. '
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Fig. 1. Schematic view of the apparatus for wet etching
with megasonic irradiation.
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Table 1. Process Parameters

Process Parameter Values
KOH Concentration 30 wt %
Temperature 66~80°C
Megasonic Power 3~8.6 W/ cm?
Megasonic Frequency 1 MHz
Etch Time 60~140 min
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Fig. 2. The effects of megasonic irradiation on etching rate
and surface roughness.

(a) With megasonic irradiation
Fig. 3. The SEM pictures of etched surface.
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Fig. 4. The AFM image of etched surface with megasonic
irradiation.
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Fig. 5. The time linearity of etching depth and the surface
roughness.
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Fig. 6. The effect of intensity of megasonic wave on etching rate and surface roughness.
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Fig. 7. The effect of temperature of KOH solution on
etching rate and surface roughness.
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