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Simple Digital Filters

Lowpass
Highpass
Bandpass
Bandstop
Allpass



Pole-zero placement method



(FIR) Lowpass Filter

FIR filter
----> All zero filter
----> \Ve have to think in terms of zeros.

----> Poles will be at trivial position only.



Lowpass filter
----> Low frequencies will be passed
----> High frequencies will be attenuated

----> A zero should be placed at the highest frequency
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(FIR) Lowpass Filter

System function:

HE) = k. (1+ 2z
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Sketch of the magnitude response
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Normalization of K
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Simplest possible FIR Lowpass Filter

System function:

#(z) = é /+Z”) —  2-pon
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Magnitude response
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L(m)ﬁw FIR — Fltey :
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(IIR) Lowpass Filter
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Normalization of K

HeE = ok S

| = .2z

Norvmals 210

- o\ C .rujn 4o be 4

=" H"Cz)lz':l .

o s = ]

| — «

= - —

gRNC
Q-*Z"‘)

") Q’_ — . z)

15



Cutoff frequency
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Cutoff frequency
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Pole position
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(IIR) Lowpass Filter

/5/7/5’/W 74\»\0%4&74 :
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Magnitude response
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(FIR) Highpass Filter

FIR filter
----> All zero filter
----> \Ve have to think in terms of zeros.

----> Poles will be at trivial position only.
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Highpass filter
----> High frequencies will be passed
----> Low frequencies will be attenuated

----> A zero should be placed at the lowest frequency
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(FIR) Highpass Filter

System function:

H CZ> =

k. (1—27")
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Sketch of the magnitude response
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Normalizationj of K
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Cutoff frequency
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(IIR) Highpass Filter
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Normalization of K
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Cutoff frequency
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Pole position
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Magnitude response
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Resonators (Resons)
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Novwmalizakion
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Magnitude and phase response
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Magnitude and phase response
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