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ABSTRACT

This paper presents the design of a nanowatt-power
analog filter. Important parameters such as supply
voltage, power consumption, cutoff frequency, noise,
dynamic range, and figure of merit are considered in
the design method. These parameters indicate the
advantages and disadvantages of the designed filter.
The paper provides an example of a 4th-order
Chebyshev low-pass filter designed for an ECG

detection system based on cascading two 2nd-order
sections. The proposed circuit can operate at a 0.6 V
supply, and the cutoff frequency can be adjusted from
50 Hz to 300 Hz, covering the entire frequency range
of ECG signals. At a 150 Hz cutoff frequency, the
proposed filter consumes 0.55 nW.

Keywords: Analog filter, CMOS circuit, ultra-low-
power, g,-C filter
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Design Parameters [2] [3] [4] [71 (8] [91 [10] This work
Tech. [pm] 0.18 0.35 0.35 0.18 0.35 0.35 0.35 0.18

Voo [V] 1 15 1 05 1 0.6 3 0.6
Power [nW] 900 9.19 1.29 0.45 60 0.36 15 0.55
Order 2 4 2 6 2 2 4 4

f. [Hz] 76 100 250 150 42 100 100 150
Vinp@1%THD [mV] 610 105 120 110 n/a 30 25 75

IRN [1Vims] 266.2 69 89 88 n/a 52 29 118.4

DR [dB] 64.2 60.6 59.1 52.1 n/a 52.2 64.8 59

FoM [pJ] 3.65 0.021 0.0028 | 0.0012 | n/a 0.0044 | 0.021 0.001




