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Fabrication of an acceleration sensor using silicon micromachining

and reactive 1on etching
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Abstract

A piezoresistive acceleration sensor for 50 G has been fabricated by silicon micromachining method using
SDB(silicon direct bonding) wafer. The structure of the piezoresistive acceleration sensor consists of a
seismic square pillar type mass and four beams. This structure was fabricated by reactive ion etdnng and
chemical etching using KOH-etchant. The rectangular square structure is used in order to compensate the
deformation of the edges due to underetching. The fabricated sensor showed a linear output
voltage-acceleration characteristics and its sensitivity was about 88 @/V - g from 0 to 10 G.
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Fig. 1. Cross sectional view of etched silicon.
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Table I. Conditions for reactive ion etching.
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Table 2. Parameters of the designed acceleration

sensor
( ]
Parameter Value ;
Mass 192 mg W[
Beam length 560 1m
Beam width 200 m
Beam thickness 10 um
Compensation structure C 450 m
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Fig. 5. Output voltage amplification circuit.
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Fig. 6. Centripetal force acting on mass m in

circular motion.
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Table 3. Parameters of acceleration sensor.
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