
Characteristics of practical frequency 
selective filters

EC8553 Discrete Time Signal Processing

ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

Admin-PC
EC3492 DIGITAL SIGNAL PROCESSING



Digital Vs. Analog filter
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Advantages of digital filters
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IIR Filter design

Analog filter design

Butterworth  
filter

Chebyshev  
filter

Type-I

Type-II

Elliptic filter
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Analog Butterworth filter design

• Step-1: from the given specification, find the  
order of filter ‘N’
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Analog Butterworth filter design

• Step-2: Round off the above found ‘N’ to its  
next highest integer

• Step-3: Find the normalized transfer function  
H(s) for Ωc=1 rad/s, for the value of N

• For Butterworth filter Nr polynomial is always  
1
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• Step-4: calculate the value of cut-off  
frequency Ωc using,

1/N100.1P 11/ 2N

P 
P

C
 

Step-6: To find Ha(s) 39
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Analog Chebyshev filter

Type-I Chebyshev filter Type-II Chebyshev filter

EC8553 Discrete Time Signal Processing

ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

Admin-PC
EC3492 DIGITAL SIGNAL PROCESSING



Steps to design of analog Chebyshev  filter

• Step-1: Find N

• Step-2: Round off the above found ‘N’ to its  
next highest integer
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Steps to design of analog Chebyshev  filter

• step-3: Using following formula find the values  
of a & b which are minor and major axis of  
ellipse respectively
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Steps to design of analog Chebyshev  
filter• Step-4:

• Step-5: Find the Denominator polynomial of  
the transfer function using the above poles.
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Steps to design of analog Chebyshev  filter

• Step-6:
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