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Low-voltage bulk-driven rectifier for biomedical applications
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4. Simulation results

The circuits were designed and simulated using TSMC 0.18 pm
n-well CMOS process with single supply of 0.6 V. The used SPICE
model is available on [42]. The bias voltage Vy,s was 0.3 V (mid
supply) and the power consumption was 2.14 yW. The optimal
transistor aspect ratios and the bias components are given in
Table 1.

The DC transfer characteristic of the simple inverter of Fig. 4 is
shown in Fig. 5. For input voltage range from 100 to 500 mV the
voltage error is below 4 mV, out of this range this error is
dramatically increased. Therefore, using Vpi,s=0.3V and maxi-
mum input amplitude V;,n.x of 200 mV, the inverter is not
expected to have strong impact to the overall rectifier accuracy.

Fig. 6 shows the DC transfer characteristic of BD-WTA rectifier
in comparison with the ideal one and it confirms the precise
rectification for input amplitude ranging 200 mV. The voltage
offset is only 0.026 mV, and the large-signal positive and negative
slopes of the characteristic are 0.997 and 0.994, respectively. It
should be noted here that the difference between two character-
istic for Vi, below 100 mV is due to the limitation of the simple
inverter.
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