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Abstract

By reducing the amount of data in bioprocessor circuits, the required memory and power consumption are reduced.
Therefore, non-uniform sampling (NUS) is feasible, and a sample-and-hold circuit can be used to non-uniformly
sample bio-signals and reduce the volume of the data from vital signals. In the present study, a new closed-loop
non-uniform sample-and-hold circuit along with a differential clock generator circuit is proposed. The proposed
design consumes low power and can minimize the volume of the generated bio-signal data in the frequency range
corresponding to vital signals. The proposed non-uniform clock generator circuit uses two comparators with
PMOS and NMOS inputs and a control circuit with a few logic gates. After detecting the rate of heart signal
variations, the proposed circuit generates non-uniform clock signals at two frequencies of 1000 and 100 Hz for
fast and slow variations, respectively. The output signal of the sampling circuit is reconstructed by using
resampling and interpolation in MATLAB. Simulations are performed in Cadence in 0.18 um technology with a
supply voltage of 1.8 V. The simulation results show a percentage root mean square difference (PRD) of 2.3%, a
mean square error (MSE) of 8.57x10 and a signal-to-noise ratio (SNR) of 71 dB. These results indicate the proper
performance of the proposed circuit in comparison with previous designs.
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Figure (1): Sampling, a) Example of uniform sampling, b) Low activity regions, c) High activity regions, d) Non-uniform sampling
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Figure (2): Main idea, a) Peak detecting for QRS complex and T wave, b) Simplified block diagram of proposed non-uniform sample and
hold.
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Figure (9): Output of proposed circuit, a) ECG signal and output of proposed sample and hold, b) Non-uniform clock generator output,
¢) Zoomed section
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Table (2): Comparing the performance of the proposed non-uniform S/H with other references
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