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ABSTRACT

Sensor used by semiconductor process produced an MAP sensor and applied to several industry. Among those
sensors divided as transducer which convert physical quantity into electrical value, piezoresistive type sensor has been
studied for the properties and sensitivity of piezoresistor. In this paper, the variation of seismic mass which have been
functioned as actuator moving the cantilever beam analyzed the effect on distribution of resistance change ratio and
supposed the optimal shape and position of piezoresistor. The resulting are following;

According to the increment of seismic mass size, the value of resistance change ratio decreased caused by
improve the stiffness. Y directional piezoresistor is formed in spot of 100 ym apart from cantilever edge and length of
that is 800 ym. To increase the sensitivity, piezoresistor is made as n-type and x-dirction.

Piezoresistance(% 3 &), Resistance Change Ratio(A ¥ 3E-5), Acceleration Sensor(Z}&:= 44,
Seismic Mass(Z 3F), Cantilever type(®] 2 E 3 )
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Fig. 1 Silicon strain gauge of hexagonal shape
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Table 1 Piezoresistivity coefficients along direction of
piezoresistor at room temperature (units:10"'Pa’’)

Direction 7, T,

Pty < 1)

silicon <110

SR VY < 100 =034

silicon <1100

Fig. 2 The 3D meshed shape of cantilever type
acceleration sensor when width ratio is 1.5
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Fig. 3{a) The resistance change ratio

distribution of piezoresistive sensor doped as p-type
when width ratio is 0.5
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Fig. 3{(b) The enlarged resistance ratio

distribution of piezoresistive sensor doped as p-type
when width ratio is 1.5
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Fig. 4 The enlarged resistance change ratio distribution
of piezoresistive sensor doped as p-type when width
ratio is 1.5
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Fig. 5 The distribution of resistance change ratio along
the middle position of cantilever width
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distribution of piezoresistive sensor doped as vy
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Fig. 7 The distribution of resistance change ratio along
the middle position of cantilever width
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