Introduction to Active Filters
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Too much attenuation at the cut-off frequency!

Much better approach is the use of active filters in e.g. sallen key topology:
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Most common topologies (lowpass):

Sallen Key
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less components

non-inverting

noise gain = 1 @stage gain 1

magnitude increase at higher frequencies
better for low-/highpass -filter

more by Matt Duff: https://www.youtube.com/watch?v=DUC389esZdM

http://sim.okawa-denshi.jp/en/OPseikiLowkeisan.htm

Multiple Feedback
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more components
inverting
noise gain 1+1 = 2

better for high Q, high gain -> lower magnitude envelope increase

better for bandpass filters (high Q needed)



Active Filters (Sallen Key)

Second Order Low Pass Filter

Gain (Av) =1+ %

If Resistor and Capacitor
values are different:
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If Resistor and Capacitor
values are the same:
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Q is a measure of the peaking of a filter
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overdamped (¢ > 1).

Q of 2 means, peak is aprox.
2x amplitude at fc



Active Filters

®ip Texas INSTRUMENTS [EIEDEIRON

Lowpass Filter-2nd order Butterworth
Passhand: Ao: 1.000 V/V, Fp: 500 Hz, Rp: 1.000 dB
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https://www.youtube.com/watch?v=IlilxWXCjlg
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Active Filters

Bench tests
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Active Filters
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