INEL 4201 – CIRCUIT ANALYSIS
Prof. Domingo Rodríguez 

RC-filters and Ideal Filters

The impulse response of a causal RC-filter is given by




The product 

 is called the time-constant of the RC-filter since it can be shown that when 

, the impulse response 

 due to the fact that 

. The value 

 is called the rise time of the RC-filter since it is the elapsed time from the minimum value 

 to the maximum value 

 of the step response: 


The normalized magnitude of the frequency response of the RC-filter is given in the plot below. The frequency response of this causal first order RC-filter is given by
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The parameter 
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 is called the bandwidth or cut-off frequency of the filter and it is the value for witch the magnitude of the frequency response drops by about 
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.  For this particular example we have, 
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Compare this RC-filter with the ideal low-pass filter shown also in the picture below.
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RC filters are sometimes used to model basic communications channels, in particular, twisted pair channels.  Place a new graph in this page with a different cut-off frequency for the ideal filter and different values for the RC constants. Make sure that they satisfy the 3 db relationship.
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