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Design of Weak Signal Conditioning Circuit for Vibration
Transducer
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Abstract

With technological advancements, vibration sensors have become essential components for monitoring equipment status in high-
end fields such as industrial health monitoring and aerospace vibration detection. However, their output signals are susceptible to
mechanical noise interference and energy attenuation, resulting in signal degradation and extremely low signal-to-noise ratios that
severely compromise measurement accuracy. To address this, this study integrates the output characteristics of piezoelectric and
eddy current sensors. By optimizing conditioning circuit designs through charge-to-voltage conversion and low-noise amplification,
and enhancing signal fidelity via topology reconstruction and parameter matching, we aim to provide support for constructing high-
precision vibration measurement systems. This approach seeks to facilitate breakthroughs in vibration monitoring technology for
engineering applications under extreme operating conditions.
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