CONCEPTUAL TOOLS By: Neil E. Cotter FILTERS

FREQ RESPONSE FROM POLES AND ZEROS
Ex 1

Ex: Find the magnitude response plot and phase response plot for the following filter
using distances and angles from poles and zeros to a point at jo on the imaginary

axis.
s+18k
(s+24k + j18K)(s + 24k — j18k)

H(jw)= 50k

SoL'N:  The pole-zero diagram for the filter:

Im

A

G=50k

24k+j18k x

W

Re

124k-j18k x

For the magnitude, we can take magnitudes of each term.

|s+18k|

| H (jo) =50k . :
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FREQ RESPONSE FROM POLES AND ZEROS
Ex 1 (cont.)

Writing the pole and zero terms as subtractions reveals that the

magnitudes correspond to the distances from jw to poles and zeros.

. |s——18K| .
|H(Jm)|_50k|s——24k—j18k||s——24k+j18k| ST
The magnitude calculations:
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FREQ RESPONSE FROM POLES AND ZEROS

Ex 1 (cont.)
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Ex 1 (cont.)
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FREQ RESPONSE FROM POLES AND ZEROS
Ex 1 (cont.)
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FREQ RESPONSE FROM POLES AND ZEROS
Ex 1 (cont.)
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Ex 1 (cont.)
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FREQ RESPONSE FROM POLES AND ZEROS
Ex 1 (cont.)
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FREQ RESPONSE FROM POLES AND ZEROS
Ex 1 (cont.)

The phase angle of the frequency response is given by the sums and

differences of angles from poles and zeros to s = jo.

ZH(jo)= £50k+Z(s——18k)— L(s ——24k — j18k)— L(s ——24k + j18k)

where s = jo
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FREQ RESPONSE FROM POLES AND ZEROS
Ex 1 (cont.)
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CONCEPTUAL TOOLS
FREQ RESPONSE FROM POLES AND ZEROS
Ex 1 (cont.)
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FREQ RESPONSE FROM POLES AND ZEROS
Ex 1 (cont.)

Im

4 0= o8k
G=50k e F JN=J

-24k+j18k 74

Q//

(K o

\§‘
W

Y

24k-18k X

[
Un
Q
7




CONCEPTUAL TOOLS By: Neil E. Cotter FILTERS
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Ex 1 (cont.)
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Ex 1 (cont.)
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G=50k

By: Neil E. Cotter

FILTERS

FREQ RESPONSE FROM POLES AND ZEROS

Ex 1 (cont.)
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The phase plotted versus frequency:
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Ex 1 (cont.)
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