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MEMS Integrated Phonocardiography and Electrocardiography
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(State Key Laboratory of Dynamic Measurement Technology, North University of China, Taiyuan 030051, China)

Abstract: Traditional electronic stethoscopes are limited to heart soundauscultation, and cannot achieve the functions of
synchronous display, palyback, and data analysis of heart sound and electrocardiogram (ECG) signals, a synchronous acqui-
sition and analysis system is designed for a microelectromechanical systems (MEMS) integrated phonocardiography and elec-
trocardiography sensor based on the characteristics of heart sound and ECG signals. The system utilizes the MEMS integrat-
ed sensor to detect heart sound and ECG signals, with GD32 microprocessor and AD7606 serving as core control components
for synchronous acquisition of heart sound and ECG signals. A hybrid programming approach with C# and Matlab is em-
ployed in the software to achieve the synchronous waveform display, historical playback, and spectral analysis of heart sound
and ECG signals. Experimental results demonstrate that the phase difference between the heart sound and ECG channels ran-
ges from 2. 056 0 to 3. 235 0, meeting the synchronization requirement. The upper computer software can clearly display the
characteristics of heart sound and ECG signals, with the frequency domain of heart sound signals concentrated between 20~
600 Hz and that of ECG signals between 0. 05~100 Hz, verifying the accuracy of the system. This system provides technical
support for early screening of cardiovascular diseases.
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