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Design of high reliability detection system integrated in cardiac pacemaker

TAO Xufeng, ZHANG Zhang
(School of Microelectronics, Hefei University of Technology, Hefei 230601, China)

Abstract; The traditional detection method for cardiac pacemaker is to use electrocardiograph to ob-
serve human electrocardiogram(ECG) signal, but it is time-consuming and complex. It is not the first
choice for ultra-low power micro-implant equipment because of its large volume and power consump-
tion. Based on the shortcomings of the existing methods and the physical characteristics of the abnor-
mal large of the measured cardiac resistance when the electrode wire is loosened or separated from the
pacemaker, this paper proposes a system which can be integrated into the pacemaker to detect the
working state of the pacemaker in real time by accurately measuring the cardiac resistance. The detec-
tion system, by designing a tiny reference current to inject into the heart, accurately sampling with a
switching capacitor circuit, effectively converts the digital voltage signal detected in the system into
cardiac resistance by software algorithm. And it is compared with the normal cardiac resistance set in
advance in the processor to achieve effective detection. The experimental results show that the detec-
tion accuracy is as high as 99. 0% when the operating voltage is 5 V and the reference current is
50 pA. The proposed design has lower complexity and is more convenient, compared with the tradi-
tional detection method. The experimental results show that the proposed design is correct and effec-
tive.
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