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Abstract: The arrangement positions of piezoresistors have a significant impact on the voltage output response
of piezoresistive vibration sensors. Studying the effects of different piezoresistor arrangements on the output
of a four-end fixed beam piezoresistive accelerometer is of great significance. Four distinct piezoresistor layout
configurations are proposed: four resistors arranged at the root of the cantilever beam, four resistors distributed
at the edges of the mass block, interleaved arrangement of resistors at the root of the cantilever beam and the
edges of the mass block on opposite sides of the sensor, interleaved arrangement of resistors at the root of the

cantilever beam and the edges of the mass block on adjacent sides of the sensor. Simulation analyses were
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conducted to evaluate the output response of accelerometer chips with these configurations. The simulations
examined the output voltage when the accelerometer was subjected to an acceleration of 10g and an input voltage
of 5 V. The results indicate that the Wheatstone bridge composed of resistors in the mixed arrangement—
alternating between the cantilever beam root and the proof mass - cantilever beam connection region—achieves
the highest output voltage of 1.36 mV. This value is 3 to 8 times greater than that of the other three con-
figurations, demonstrating an enhancement in accelerometer sensitivity.

Key words: piezoresistive effect; accelerometer; Wheatstone bridge; COMSOL finite element simula-

tion; stress distribution
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Fig.2 Doubly clamped beam structure
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Fig. 6 Accelerometer model dimension labeling diagram
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Fig. 7 Equivalent stress cloud diagram
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Fig. 8 Stress distribution diagram on beam
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Fig. 9 Chip cross-section diagram
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