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Low—Power ECG Detector and ADC
for Implantable Cardiac Pacemakers

Young-Jae Min’, Tae-Geun Kim", Soo-Won Kim™

* sk sk
L B I

Abstract

A wavelet Electrocardiogram(ECG) detector and its analog-to—digital converter(ADC) for low-power implantable
cardiac pacemakers are presented in this paper. The proposed wavelet-based ECG detector consists of a wavelet
decomposer with wavelet filter banks, a QRS complex detector of hypothesis testing with wavelet-demodulated
ECG signals, and a noise detector with zero—crossing points. To achieve high-detection performance with
low—power consumption, the multi-scaled product algorithm and soft-threshold algorithm are efficiently exploited.
To further reduce the power dissipation, a low-power ADC, which is based on a Successive Approximation
Register(SAR) architecture with an on/off-time controlled comparator and passive sample and hold, is also
presented. Our algorithmic and architectural level approaches are implemented and fabricated in standard 0.35pm
CMOS technology. The testchip shows a good detection accuracy of 99.32% and very low-power consumption of
19.02uW with 3-V supply voltage.
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Table 1. Comparison with Published ECG Detection

Algorithms
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Characteristic Algorithms Complexity | Performance
Time-Domain Time Domain .

3] Analysis Simple 96-98%
Morp[}i(])logy Neural Network | Complex 99%
Combination Combined Very ~ 9999

[5] Algorithm Complex I
Time-Frequency | Time and Frequency

Dormain Transforms : Medium > 99%

[6] Wavelet , Hilbert, ...
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Table 5. Performance Comparisons of Published ECG
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