Use of Tablesfor Filter Implementation
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After performing tedious pole calculations for various electronic filters it becomes
apparent that the calculations are all essentially the same. Thisfact makesit possible to
replace the calcul ations with a table of normalized values that only need to be scaled to
the particular frequency of interest.

Thefirst table is of the pole locations normalized to 1 radian per second for several
common filters. Then, the factors for each pole location of the group corresponding to
the previously determined order and filter type are multiplied by the cut-off frequency of
the desired filter.

Example: Find the pole locations for afifth order Butterworth low-pass filter with a cut-
off frequency of 10 kHz. Thefirst step in the solution isto convert the cut-off frequency
to radians per second my multiplying by 6.28. Thus, the cut-off frequency is 62,800
radians per second. The next step isto compute the pole locations of the two quadratic
poles and one first order pole by multiplying the factors in the table by -62,800 (the poles
arein the left half plane). Thus, we have:

[0.80900 +-0.58780] * -62,800 = -50,805 +-36,914
[0.30900 +-j0.95110] * -62,800 = -19,405 +-59,729
[1.00000 +-j0.00000] * -62,800 = -62,800

The natural frequency and Q associated with each of these poles can then be cal cul ated
for use in the algorithm for determining components.

Pole locations are generally not as convenient for circuit implementation as are the
natural frequency and Q of each second order section. Therefore, the second table shows
data that is computed from that in the first table to provide factors in the more convenient
form, natural frequency in Hertz and Q.

Example: The previous exampleisused. Note that the computational effort is
considerably reduced and the result is directly ready for implementation.

Fnl=1.00000 * 10,000 = 10,000 Hz, Q1 =0.6180

Fn2 = 1.00000 * 10,000 = 10,000 Hz, Q2 =1.6182
Fn3 = 1.00000 * 10,000 = 10,000 Hz

Notethat in all casesthe filter cutoff frequency is the -3 dB frequency.
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