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Question-1            

A filter transfer function is given by  
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Here,𝜔𝑝 = 108 and 𝑄𝑝 =
1

3
. 

a) Draw s-domain block diagram of the above filter 

using integrators and gain blocks. 

b) Realize the above filter transfer function using ideal 

opamps, resistors, and capacitors.  

c) If 10pF capacitors are used for all integrators, find 

all resistor values used in your design.   

d) Draw Bode magnitude and phase plots for the filter 

transfer function. 

  

Question-2       

The magnitude of a filter transfer function is given by  

|𝑯(𝒋𝝎)|𝟐 =
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Here,𝜔𝑝 = 108. 

a) Find transfer function for the filter in s-domain with 

magnitude response as given above. The filter 

should be stable. 

b) Draw s-domain block diagram of the above filter 

using integrators and gain blocks. 

c) Realize the above filter transfer function using ideal 

opamps, resistors, and capacitors.  

d) If 10pF capacitors are used for all integrators, find 

all resistor values used in your design.   

e) Draw Bode magnitude and phase plots for the filter 

transfer function. 

 

 

 

 

 

Question-3            
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For the closed loop feedback system shown above Gm1 = 

4 mA/V, Gm2 = 25mA/V, Gm3 = 1 mA/V, R1 = 1kΩ, C1 = 10 

pF, C2 = 100 pF,  

a) Find loop gain and phase margin when Gm4 = 0. 

b) Find Gm4 such that the closed loop 
𝑉𝑜(𝑠)

𝑉𝑖(𝑠)
 is a second-

order transfer function with Butterworth (maximally flat) 

response in signal band. 

c) For Gm4 value found in part (b), find loop gain and plot 

Bode magnitude and phase plots for the loop gain. 

Also, find the phase margin for loop. 

 

Question-4            

 

For the closed loop feedback system shown above Gm1 = 

25 mA/V, Gm2 = 40 mA/V, Gm3 = 1 mA/V, R1 = 1kΩ , R2 = 

100Ω, R3 = 1kΩ, C1 = 100 pF, C2 = 1 nF,  

a) Find loop gain and phase margin when Gm4 = 0. 

b) Find Gm4 such that the closed loop 
𝑉𝑜(𝑠)

𝑉𝑖(𝑠)
 is a second-

order transfer function with Butterworth (maximally flat) 

response in signal band. 

c) For Gm4 value found in part (b), find loop gain and plot 

Bode magnitude and phase plots for the loop gain. 

Also, find the phase margin for loop. 


