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ET-360/L 
Lab 2 Proportional Integral Derivative Op-Amp Waveforms

Part 1 Integrator

1.  Assemble the circuit in Fig. 1.  Inject a square wave of 10
Hz at 500mVPP:

2.  Connect channel 1 of the oscilloscope to Vin and channel
2 to Vout; sketch the two waveforms in Fig.2.

3.  How has this circuit changed the original waveform?

Part 2  Proportional 

1.  Assemble the circuit in Fig. 3.  Inject a square wave of 10
Hz at 500mVPP:

2.  Connect channel 1 of the oscilloscope to Vin and channel
2 to Vout; sketch the two waveforms in Fig.4

3.  Calculate the gain of the proportional circuit and measure
this gain: 

AV = ________

4.  How has the proportional circuit changed the original
waveform?  
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Part 3 Differentiator

1.  Assemble the circuit in Fig. 5.  Inject a square wave
of 10 Hz at 500mVPP:

2.  Connect channel 1 of the oscilloscope to Vin and
channel 2 to Vout; sketch the two waveforms in Fig.6
The output of this circuit should be very high;  make
sure to label the peak to peak voltage on the diagram.  

3.  How has the differential  circuit changed the original
waveform?  What has happened the amplitude?
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Part 4 Proportional-Integral-Derivative Circuit with Summing Amplifier.

1.  Assemble the circuit in Fig. 7.  Inject a square wave of 10 Hz at 500mVPP:

2.  The three previous circuits
produced  three waveforms
which are combined in the
summing amplifier to produce
a new complex waveform.
Also, each circuit produces a
different voltage gain with
respect to the summing
amplifier.  

3.  Calculate the gain of the
integrator: 

AV = ____________

4.  Calculate the gain of the proportional circuit:

AV = __________

5.  Calculate the gain of the differentiator circuit:   
AV = __________

6.  Connect channel 1 of the oscilloscope to Vin and channel
2 to Vout.    What is the effect of the three circuits have on the original waveform?  

7.  Slowly decrease the frequency of the input wave to 3 Hz.  What happens to the output?  Sketch the two
waveforms in Fig. 8 and label the amplitudes.  


