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Precise and High Speed Silicon Wet Etching for Automotive Semiconductor Sensors
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Recently car electronics systems have become widespread for vehicle performance, safety improvements and
environmental protection. Semiconductor pressure sensor is one of the key devices which has made these
electronics systems possible. This sensing element, silicon diaphragm is fabricated by anisotropic wet etching. The
sensitivity of pressure sensor is dependent of diaphragm thickness and area. Therefore it has been necessary to
develop a precise and high speed wet etching technology for compact and high sensitive sensors. Then we have
developed a new wet etching technology which is characterized as follows.

1. Smooth and high speed etching by high temperture and high concentration of KOH solution over the boil point

of the water

2. Precise and stable etching by control of ppb level impurities

3. Wafer size compact etching system for high temperature and ppb level impurities

This technology has been applied to semiconductor sensor fabrication process since 1995.
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Fig. 3 Dependence of Si etching rate on temperature
and content of KOH
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Fig. 4 Comparison of surface apperances by Cu
concentration in KOH solution
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Fig. 5 Dependence of surface roughness on Cu
concentration in KOH solution
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Fig. 6 Dependence of etching rate on Cu
concentration in KOH solution
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Table 1 Ox-Red potential value of metal
impurities(V vs. SHE)

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. 7 Structure of eching chamber
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