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Transfer function: 1st Order  IIR Filters



{ }

1
0 1

1
1

 ,   

( )
(1 )

( )...    

( ) ( )
( ) =

( ) ( )

   

         

 

   

   

 

 
 

  k

Unlike FIR IIR filter transfer function is a ratio

of polyn

b b z
a

B z numerator polynomial is defined by the

weight

Y z B z
H z

X

ing coefficie

omia

nts b that mult

l

z A z

s

z

-

-
= =

+

-

 [ ]

              
( )...      

            

iply x n

and its delayed versions

A z denominator polynomial is defined by

feedback coefficients



An implementation view
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Direct form I



Direct form II
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Transfer function: 2nd order IIR Filters
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Transfer function: General expression



Transfer function: Impulse Response
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Example 1: Application of inverse Z-transform
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Poles & Zeros
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Poles & Zeros — 2nd order IIR filter
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Poles locations & Stability
•All FIR filters are stable
• The location of poles plays an important role in
the stability of IIR filters due to recursion
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