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The Fabrication Method of Micro-structure Applied MEMS Technology
— Application for Automotive Accelerometer —

wH R B 9
Tsuyoshi FUKADA Hiroshi MUTO

We have developed a new wafer process for manufacturing micro-structures using MEMS(Micro Electro
Mechanical Systems) technology. Our process combines an single-crystal SOI (Si on Insulator) wafer, vertical Si
etching by ICP (Inductively Coupled Plasma) type etch apparatus, and back side unisotropic-etching by KOH, and
dry release by the plasma SiO, etch apparatus. The sticking of movable structures can not occur in our process,
because no wet treatment is used for release. This process needs only 4-masks, so it is suitable for mass-
production.
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Fig. 1 Backside SEM micrograph of the
piezo-resistivity type accelerometer die
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Fig. 3 The detecting theory of capacity type
micro-accelerometer
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Fig. 4 Fabrication process of the capacity type
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Table 1 Number of process steps for both types

Piezo-resistivity type | Capacity type
Photolithography 11 4
Deposition 4 3
lon implantation 2 0
Diffusion, Oxidization 8 3
Etching etc. 13 10
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Fig. 6 Etching rate of dry release in each position of a
wafer
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(b) Back side view
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Fig. 7 SEM micrograph of the capacity type
accelerometer die
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Fig. 8 The incidence rate of stiction by wet/dry release
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Accelerometer

(a) Pattern diagrams of the test
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(b) The results of the test

Fig. 9 Impact response test
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