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Interface circuit for digital close-loop capacitive
microaccelerometer with time division multiplexing
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Abstract: To implement the digital close-loop for a capacitive microaccelerometer, a digital close-loop
ASIC(Application Specific Integrated Circuit) was designed to reduce the output niose and to improve
the measuring range of the interface circuit. The current interface circuit ASIC for the capacitive mi-
croaccelerometer was improved. A differential capacitance readout signal and a feedback signal con-
trolled by Pulse Width Modulation(PWM) wave were applied to a middle plate sequentially, then the
controller was used to operate the accelerometer to realize the close-loop configuration and a Sigma
Delta modulator was used to perform the analog to digital conversion. The principle and characteris-
tics for the capacitive microaccelerometer and the Sigma Delta modulator were analyzed, and a system

model of the proposed digital close-loop capacitive microaccelerometer was built to implement the sys-

tem design and simulation. The experiment on the capacitive microaccelerometer presents 9. 6 pg/~/ Hz
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noise and an input range of about *=3g. The results indicate the interface circuit with Time Division

Multiplexing works well in microaccelerometers and the proposed system model is correct.

Key words: capacitive microaccelerometer; digital close-loop; interface circuit; Sigma Delta modulator;

time division multiplexing
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