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LECTURE 1
SECTION-D:TYPES OF FILTERS AND THEIR CHARACTERISTICSOF FILTERS AND THEIR CHARACTERISTICS



Active  Filters
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Active  Filters
* Based  on  use  of  amplifiers  to  

achieve  filter  function
* Frequently  use  op  amps so filter 

may  have  some  gain  as  well. 
* Alternative  to  LRC-based  filters
* Benefits

 Provide  improved  
characteristics

 Smaller  size  and  weight
 Monolithic  integration  in  IC 
 Implement  without  inductors
 Lower  cost
 More  reliable
 Less  power  dissipation

* Price
 Added  complexity
 More  design  effort



Filter  Types

Low Pass High Pass

Bandpass Bandstop
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Filter  Types
* Four  major  filter  

types:
 Low  pass

(blocks high frequencies)
 High  pass

(blocks low frequencies)
 Bandpass 

(blocks high and low 
frequencies except in 
narrow band)

 Bandstop
(blocks frequencies in a 
narrow band)

High Pass

Bandstop



Filter  Specifications

* Specifications  - four  parameters needed 
 Example – low pass filter:  Amin, Amax

 Parameters  specify  the  basic  characteristics  of  filter, e.g.  low  pass  
filtering

 Specify  limitations  to  its  ability  to  filter, e.g.  nonuniform  transmission  in  
passband,  incomplete  blocking  of  frequencies  in  stopband
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Filter  Specifications

four  parameters needed 

max, Passband, Stopband
Parameters  specify  the  basic  characteristics  of  filter, e.g.  low  pass  

Specify  limitations  to  its  ability  to  filter, e.g.  nonuniform  transmission  in  
passband,  incomplete  blocking  of  frequencies  in  stopband



Filter  Transfer  Function
* Any  filter transfer  function  T(s)  can  be  written  as  a  ratio  of  two  

polynomials  in “s”

* Where  M < N  and  N  is  called  the  “order”  of  the  filter  function
 Higher  N  means  better  filter  performance
 Higher  N  also  means  more  complex  circuit  implementation

* Filter  transfer  function  T(s)  can  be  rewritten  as

 where z’s  are “zeros”  and  p’s  are  “poles”  of  T(s)
 where  poles  and  zeroes  can  be  real  or  complex 

* Form  of  transfer  function  is  similar  to  low  frequency  function  F
seen  previously  for  amplifiers  where  A(s) = A

N
N

N

M
M

M
M

bsbs
sasasT




 





....
....)( 1

1

1
1

   
   
M

spsps
szszsasT





....
....)(

21

21

6

Filter  Transfer  Function
transfer  function  T(s)  can  be  written  as  a  ratio  of  two  

N  is  called  the  “order”  of  the  filter  function
Higher  N  means  better  filter  performance
Higher  N  also  means  more  complex  circuit  implementation

Filter  transfer  function  T(s)  can  be  rewritten  as

where z’s  are “zeros”  and  p’s  are  “poles”  of  T(s)
where  poles  and  zeroes  can  be  real  or  complex 

Form  of  transfer  function  is  similar  to  low  frequency  function  FL(s)
seen  previously  for  amplifiers  where  A(s) = AMFL(s)FH(s)
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First  Order  Filter  Functions
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*  First  order  filter  functions  are  of  the  

Low  Pass

High  Pass

a1 = 0

a0 = 0
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First  Order  Filter  Functions
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*  First  order  filter  functions  are  of  the  general  form



First  Order  Filter  Functions
*  First  order  filter  functions  are  of  the  form
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General

All  Pass

a1 0,
a2 0
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First  Order  Filter  Functions
*  First  order  filter  functions  are  of  the  form
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