
A J N  N o t e s

 

A

J

N

 

N

o

t

e

s

 

AJN              Notes 
Module 2 

IIR filter design 

Using Impulse Invarient 
Transformation(IIT) 

 



A J N  N o t e s

 

A

J

N

 

N

o

t

e

s

 

AJN              Notes 

AJN notes 

AJN DSP notes 

Preliminaries:-IIR filter design 

• IIR filters have infinite-length impulse 
responses, hence they can be matched to 
analog filters.  

•  Analog filter design is a mature and well 
developed field. 
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Preliminaries:-IIR filter design 

• First  design filter in the analog domain  

• Then convert the design into the digital 
domain. 

• Using  analog to digital transformation 
techniques. 
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What  are the methods to convert analog filter into 
digital filter? 

 

• There are many techniques which are used to 
convert analog filter into digital filter of which some 
of them are:- 

1)  Approximation of derivatives 

2) Bilinear Transformation(BLT)  

3) Impulse invariance Transformation(IIT) 

4) Matched Z-transformation 
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Filter design approaches  
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Analog to Digital  filter Transformation:-
Method 1 (IIT) 

  

Impulse invariance Transformation(IIT) 
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Analog to Digital  filter Transformation:-
Method 1 (IIT) 
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Analog to Digital  filter Transformation:-
Method 1 (IIT) Derivation 
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Analog to Digital  filter Transformation:-
Method 1 (IIT) Derivation….contd.. 
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Analog to Digital  filter Transformation:-
Method 1 (IIT) Derivation….contd.. 
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Analog to Digital  filter Transformation:-
Method 1 (IIT) Derivation….contd.. 
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Analog to Digital  filter Transformation:-
Method 1 (IIT) Derivation….contd.. 
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Analog to Digital  filter Transformation:-
Method 1 (IIT) ..Example 

 

 

 

• Use of above formula for transforming 
following  analog filter  to  digital filter 
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Analog to Digital  filter Transformation:-
Method 1 (IIT) ..Example 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) Important formula for different types of poles 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 

 

 

 

 

• Step 1:-calculate partial fractions to get H(S) 

  in one of the standard formula of IIT 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1..part 2 ..T=0.1 

Solve for Z  to power -1 coefficients 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1..part 2 ..T=0.1 

Solve for Z  to power -1 coefficients 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 2 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 2 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 2 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 2 



A J N  N o t e s

 

A

J

N

 

N

o

t

e

s

 

AJN              Notes 

AJN notes 

AJN DSP notes 

Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 2 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 2 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 2 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 2 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 2 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 2 
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Analog to Digital  filter Transformation:-Method 1 
(IIT) ..solved example 1 
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Aliasing problem in IIT 
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Aliasing problem in IIT 
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Aliasing problem in IIT 
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