Dwarkadas. J. Sanghvi College of Engineering
Department of Electronics Engineering

Experiment no : 08
Aim: 


To design and test the frequency response of a second order Low pass filter 


( LPF ) and High pass filter (HPF)  for a given value of cut-off frequency.
Apparatus: 

Op-amp IC 741, Breadboard,  CRO, CRO probes, resistors, capacitors 




Function Generator, Dual power supply(0 – 30 V) , connecting wires , etc.
Circuit Diagram:
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Theory:

   

  Low Pass Filter (LPF ) : 



A LPF allows only low frequency signals up to a certain break-point fH to pass 


through, while suppressing high frequency components. The range of 



frequency from 0 to higher cut off frequency fH is called pass band and the 


range of frequencies beyond fH is called stop band.



The following steps are used for the design of active 2nd order LPF :



1. The value of high cut off frequency fH is chosen.



2. The value of capacitor C is selected such that its value is ≤1μ F.



3. By knowing the values of fH and C, the value of R can be calculated using



fH = 1 / ( 2Π RC )



4. Finally the values of RA and RB are selected depending on the designed 


pass band gain by using :  (Af or K ) = 1 + ( RB / RA ) 



High Pass Filter ( HPF ) :



The high pass filter is the complement of the low pass filter. Thus the high 


pass filter can be obtained by interchanging R and C in the circuit of low pass 


configuration. A high pass filter allows only frequencies above a certain bread 


point to pass through and at terminates the low frequency components. The 


range of frequencies beyond its lower cut off frequency fL is called stop band.



The Design steps for HPF are similar to those of  LPF .


Calculations : 






Design steps for 2nd Order LPF : 



Given : fH =  ______ Khz  ;
 Gain   K = _____




Let  C = ____ μF 




Select C1 = C2 = C  and R1= R2 = R 
( Equal component Design) 




Thus , from frequency formula  fH = 1 / ( 2Π RC ) , find R .




From  K = 1 + ( RB / RA ) ,  calculate RA and RB values.



RB =____ KΩ   , RA = ____ KΩ



Note : If gain is not given , then take Q = 0.707 for Butterworth Response



where , Q = 1 / ( 3-K) 



Design steps for 2nd Order HPF : 



Given : fL =  ______ Khz  ;
 Gain   K = _____




Let  C = ____ μF 




Select C1 = C2 = C  and R1= R2 = R 
( Equal component Design) 




Thus , from frequency formula  fH = 1 / ( 2Π RC ) , find R .




From  K = 1 + ( RB / RA ) ,  calculate RA and RB values.



RB =____ KΩ   , RA = ____ KΩ



Note : If gain is not given , then take Q = 0.707 for Butterworth Response



where , Q = 1 / ( 3-K) 
Procedure:      
1. Connect the designed  circuit for 2nd order LPF on breadboard  and give 


Vin = 1V p-p sine wave input from function generator. 




2.Record the values of output voltage Vo for a wide range of frequencies from 


few Hz to around 100KHz . 




3. Calculate the gain (Vo/ Vin)  in dB and plot the values of Gain Vs 



Frequency in Semi log Paper. 












4. Now connect the designed  circuit for 2nd order HPF on breadboard  and 


give Vin = 1V p-p sine wave input from function generator. 





5. Repeat the steps (2) – (3) for HPF design. 

Observation table :


 

        2nd order LPF design : 








Vin = 1 V p-p

	S. no
	Frequency ( Hz) 
	Output Voltage Vo 
	Gain = Vo / Vin
	Gain in dB = 20 log ( Vo / Vin)

	
	
	
	
	





   2nd order HPF design : 








Vin = 1 V p-p

	S. no
	Frequency ( Hz) 
	Output Voltage Vo 
	Gain = Vo / Vin
	Gain in dB = 20 log ( Vo / Vin)

	
	
	
	
	


Results: 

Thus the second order Low pass filter and High pass filter were designed 



using Op-amp and its cut off frequency was determined.
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