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19-1 
Frequency Response 
 
High Pass 

This filter has a break frequency (in rad/s), ωb = 1/RinC and a high 
frequency (HF) gain of -Rf/Rin.     
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Example   

A 2V amplitude sinusoidal signal at 20 kHz  is corrupted by a 4V 
noise signal at 120 Hz.  Design a HP filter with a HP gain of 3 that 
significantly attenuates the noise signal. 
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19-2 
HP example (cont.) 
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19-3 
Band Pass 

Bandpass filters are useful when we wish to pass a band of 
frequencies while, at the same time, we wish to attenuate lower and 
higher frequencies. 
 
Active bandpass filters, like the one shown below, can not only filter 
unwanted frequencies, but can amplify signals in a band of 
frequencies (frequencies in the “pass band.”) 

 

 
 
General analysis 
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19-4 
RinCin >> RfCf 

When RinCin >> RfCf, we obtain significant simplifications. 
 
1st, the lower corner frequency, ωL, can be approximated entirely in 
terms of Rin and Cin. 
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2nd, the upper corner frequency, ωu, can be approximated entirely in 
terms of Rf and Cf. 
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 3rd, the resonant frequency, ωn, is geometric mean of ωL and ωu. 
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 Finally, the gain at resonance is -Rf/Rin. 
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Example 

A signal, 2V peak-to-peak, at 2.4 kHz is corrupted by 10V peak-to-
peak LF noise at 60 Hz and by 5V peak-to-peak HF noise at 20 
kHz.   
 
Design a BP filter with a passband gain of 10 that significantly 
attenuates the LF and HF noise. 
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19-5 
BP example (cont.) 


