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Abstract In this paper, we propose a band rejection filter (BRF) with a state variable filter (SVF)
structure to effectively remove the influence of 60 Hz line frequency noise introduced into the
sensor system. The conventional BRF of the SVF structure uses an additional operational
amplifier (OPAMP) to add a low pass filter (LPF) output and a high pass filter (HPF) output or an
input signal and a band pass filter. Therefore, the notch frequency and the notch depth that
determine the signal attenuation of the BRF greatly depend on the tolerance of the resistors used
to obtain the sum or difference of the signals. On the other hand, in the proposed BRF, since
the BRF output is formed naturally within the SVF structure, there is no need for a combination
between each port. The notch frequency of the proposed BRF is 59.99 Hz, and it can be
confirmed that it is not affected at all by the tolerance of the resistor through the Monte Carlo
simulation results. The notch depth also has an average of -42.54dB and a standard deviation of
0.63dB, confirming that normal operation as a BRF is possible. Also, with the proposed BRF,
noise filtering was applied to the electrocardiogram (ECG) signal that interfered with 60 Hz
noise, and it was confirmed that the 60 Hz noise was appropriately suppressed.

Key Words : Analog filter, band rejection filter, component tolerance, Monte Carlo simulation,
notch filter, opamp, powerline interference, state variable filter
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Table 1. Comparison between the conventional BRF and the proposed BRF (assuming that Ri2=Ri3 in both
circuits)
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Table 2. Component values for the design target
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