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Lab 5 – Active Filters

[bookmark: _Hlk81487291]In this lab we will use an operational amplifier to build an active low-pass filter.  The schematic for the circuit is shown in Figure 1.  Different component values will be used but otherwise the circuit is the same as the Miller integrator.  Vin is a function generator. V+ and V- are the positive and negative power supplies (+15 volts and -15 volts) to the op amp.  

Filter 1
Build the circuit as shown.  Calculate the expected corner frequency for the transfer function.  Set the function generator to produce a sine wave of 300 mV magnitude and a frequency below the cutoff frequency.  Use the oscilloscope to measure the input and output waveforms.  Calculate the gain and the phase and compare them to the expected.  Take measurements at three frequencies spread out below the corner frequency, two or three frequencies near the corner frequency, and three frequencies spread out above the corner frequency.  Adjust the amplitude of the input sine wave if necessary or beneficial.  From your measurements generate a log-log plot of magnitude versus frequency and a plot of phase versus frequency.  Compare these plots to the expected values.
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Figure 1. Active Low-Pass Filter












Filter 2
Replace the 10 nF capacitor with a 1 nF capacitor.  Calculate the new expected corner frequency for the transfer function.  As before, use the function generator to produce a sine wave at a frequency below the new cutoff frequency.  Use the oscilloscope to measure the input and output waveforms.  Calculate the gain and the phase and compare them to the expected.  Take measurements at three frequencies spread out below the new corner frequency, two or three frequencies near the new corner frequency, and three frequencies spread out above the new corner frequency.  Adjust the amplitude of the input sine wave if necessary or beneficial.  From your measurements generate a log-log plot of magnitude versus frequency and a plot of phase versus frequency for this new filter.  Compare these plots to the expected values.

Filter 3
Replace the capacitor with a 100 pF capacitor.  Calculate the new expected corner frequency for the transfer function.  As before, use the function generator to produce a sine wave at a frequency below the new cutoff frequency.  Use the oscilloscope to measure the input and output waveforms.  Calculate the gain and the phase and compare them to the expected.  Take measurements at three frequencies spread out below the new corner frequency, two or three frequencies near the new corner frequency, and at least two frequencies above the new corner frequency.  Adjust the amplitude of the input sine wave if necessary or beneficial.  From your measurements generate a log-log plot of magnitude versus frequency and a plot of phase versus frequency for this new filter.  Compare these plots to the expected values.



