Prelab 5: Filter Design 
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In this experiment we will consider situations where we have a signal that may have some noise and we will want to design a filter to either remove the noise to focus on the signal or remove the signal to focus on the noise.  We will do this by using a high-pass or a low-pass filter designed specifically to keep the desired frequency and remove the unwanted frequency components.  
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You will choose the type of filter (high-pass versus low-pass) to use based upon how the frequency of the signal you want to keep compares to the frequency of the signal you want to remove.  For example, if you signal you wish to remove is higher in frequency than the signal you wish to keep then choose a low-pass filter.
After selecting the type of filter, select the cutoff frequency using the following rule designed to not significantly alter the desired component while attenuating the unwanted component.
· For a low-pass filter, choose a cutoff frequency that is a factor of two higher than the frequency of the signal you want to keep.
· For a high-pass filter, choose a cutoff frequency that is a factor of two lower than the frequency of the signal you want to keep.
When picking the specific component values ( and ) to use for the filter we need to keep in mind a lesson learned earlier about loading a circuit.  Recall when we attempted to measure the outputs of a series of voltage dividers, we got unexpected results when the output impedance of our circuit was on the same order as the input impedance of the meter used to make the measurement.  In those cases, our meter loaded the circuit causing the output to droop from what it would have been under no load conditions.  So, we will introduce the following rule of thumb to help choose the filter resistance.
When circuit A drives circuit B, we should choose .
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How does this rule get us the desired result?  Consider the problem as a familiar voltage divider question.  If  is much smaller than , then the divider delivers nearly all the original signal.  If the ratio is 1:10, then the divider delivers 10/11 of the signal.  The attenuation is just under 10% and that is good enough for our purposes.
Once the resistance of the filter is chosen, it is a simple matter to choose a capacitance that will give the desired cutoff frequency.
Filter Design
Suppose you have a signal that has a period of 2 ms and has some high frequency noise superimposed.   Design a filter that will effectively keep the signal and remove the noise.  Suppose that the output of your filter will need to be fed into another circuit component that has an input impedance of 
Select the type of filter.
Describe the frequency of the signal that you wish to keep and the type of filter (high-pass or low-pass) that should be used to remove the noise.
	Click or tap here to enter text.


Select the cutoff frequency.
What cutoff frequency should you design for the filter?
	Click or tap here to enter text.


Select the filter components.
Determine the resistance that you should use for the circuit keeping in mind that the output of the filter will need to be fed into a circuit component that has an input impedance of   After you know the resistance, determine a capacitance that will give the desired cutoff frequency.
	Click or tap here to enter text.
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