
                     
   
                               

                                
                                         
 

                                
                                         
 





  

 



  

  
 





  

   

 

 
 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 

 
 

 

 
 

 

 

 

 
 
 

 
 

 
 

 
 
 

 

 

 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 

 
 

 
 
 



  

  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 

 

 
 

 

 

 

 
 
 
 
 

 

 
 
 

 
 
 
 

 
 
 
 
 

 
 
 
 
 

 

 
 
 
 



  

   

 
 
 

 

 

 

 

 
 

 
 
 
 
 

 

 

 

 

 

 

 



  

  



  

  





  

  

 

 
 
 
 
 
 

 

 
 
 
 
 
  

  
 

 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 

  

 
 
 
 
 
 
 
 

 
  

  
 
 
 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 



  

  

 

 
 

 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

 
  

 
 

 
 
 

 
 
 
 
 
 

 
 
 
 
 

 

 
 
 

 

 

 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 

 

 
 
 

 
 
 
 
 
 
 

 



  

  

 
 
 
 
 
 

 

 
 
 
 
 
 

 
 
 
 

 

 
 
 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 
 
 

 
 
 
 
 
 
 

 
 
 

 

 



DIGITAL FILTERS

High Accuracy

Linear Phase (FIR Filters)

No Drift Due to Component 
Variations

Flexible, Adaptive Filtering Possible

Easy to Simulate and Design

Computation Must be Completed in 
Sampling Period - Limits Real Time 

Operation

Requires High Performance ADC, 
DAC & DSP

ANALOG FILTERS

Less Accuracy - Component 
Tolerances

Non-Linear Phase

Drift Due to Component Variations

Adaptive Filters Difficult

Difficult to Simulate and Design

Analog Filters Required at
High Frequencies and for 

Anti-Aliasing Filters

No AOC, OAC, or OSP Required

IIR FILTERS

More Efficient

Analog Equivalent

May Be Unstable

Non-Linear Phase Response

More Ringing on Glitches

CAD Design Packages

No Efficiency Gained by Decimation 
Available 

FIR FILTERS

Less Efficient

No Analog Equivalent

Always Stable

Linear Phase Response

Less Ringing on Glitches

CAD Design Packages Available

Decimation Increases Efficiency
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