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It is required to design a low pass filter for dual mode operation. In one mode the filter has passband frequency at 0.6kHz and stop band frequency at 2kHz with 30dB attenuation. In the second mode the filter has bandwidth of 5.5kHz and must provide attenuation of 40dB at 25kHz. The filter must have no ripple in passband with αmax=3dB. A sharp filter response is required to be achieved without sacrificing the phase response. Thus, design the filter using 

1. Butterworth magnitude response. 
2. Use identical section to design the filter. 

Then,
(a)  Use Mat lab program to draw the magnitude and phase response for different filters.

(b) What is the baseband group-delay for the two filters?

(c) Realize the proposed designs using any op-amp biquad studied in the course.
(d) Study the effect of the op-amp gain bandwidth product on your design by repeating SPICE simulation using an op-amp with ωt=2π1Mrad/sec.

(e) Implement the filter hardware to verify your design.
(f) Write a technical report showing all your work and appropriate comments.

