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Abstract

For cumbersome tuning of quartz flexible accelerometer PID parameters, complex building of
readout circuit’s new program verification platform and other issues, analysis of the quartz flexi-
ble accelerometer meter works and mathematical model was carried out, and accelerometers
header behavioral model was designed. We set up the appropriate verification platform, com-
pared the open loop step response of the resulting header behavior model with the actual header,
and verified the correctness of the behavior of the model. A joint simulation was done combining
the behavioral model with the read-out circuit header, to realize the closed loop of header model
and readout circuit, and the influence of different PID parameters on the closed-loop dynamic re-
sponse characteristics such as system accommodation time, and -3dB bandwidth of particular PID
parameters of the system were analyzed. The header behavior model can be used to study the
meter readout circuit design, setting PID parameter of the readout circuit and analyze the per-
formance index of the readout circuit and other aspects.
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Figure 1. Structure of quartz flexible accelerometer header
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Figure 2. Principle analysis chart of accelerometer adding
acceleration
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Figure 3. Behavioral model quartz flexible accelerometer
header
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Figure 4. Model of analog quartz flexible accelerometer meter. (2) Model of input and system response; (b) Model of the
system response; (c) Model of the analog differential capacitor module
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Figure 5. Behavioral model of header
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Figure 6. Experiment of header open loop step response
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Figure 7. Circuit of header model validation
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Figure 8. Simulation charts of header model validation circuit
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Figure 9. Constituted closed loop readout circuit of accelerometer meter model
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Figure 10. Simulation of constituted closed loop readout circuit of accelerometer meter model
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Figure 11. Bandwidth test
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