ELEC 226, Spring 2003

Prof. Rich Kozick


Laboratory 5
Integrator and Differentiator Circuits

In this lab, we will build op amp circuits that perform the operations of integration and differentiation.  The integrator and differentiator circuits have many applications, including communication systems and control systems.
1. In case you did not finish Laboratory 4, begin by setting up the oscillator circuit and answering the following questions.
· What is the relationship between the R and C values and the period of the waveform?  Measure the relationship and record it in your lab notebook, and you can use your result to compare with your analysis in Homework 9.

· Demonstrate how you can modify the clock circuit to produce a very close approximation to a triangle wave.

2. Analyze the integrator and differentiator circuits shown below.  That is, determine the relationship between the output volotage vo(t) and the input voltage vi(t).  

3. Set up the integrator circuit using values R1 = 4.7 k and C = 0.1 F.  Test the circuit with the following input signals, each with frequency 2,000 Hz:
                       Square wave, triangle wave, sine wave, and sawtooth wave.
Use your analysis from part 2 to decide what range of input amplitudes will work.

Does the circuit work?  If not, what is the problem, and how might you fix it?
For what range of frequencies does your circuit perform integration?
You may want to test the circuit by connecting the input voltage to ground (0 V).

4. Repeat the previous step for the differentiator circuit.  For what range of frequencies does your circuit perform differentiation?  Do you need to modify the differentiator circuit to make it work?  What happens at high frequencies?
5. If you finish with these activities, begin thinking about the design problem in Laboratory 6.
vi





vo





C





R2





-


+





vi





vo





C





R1





-


+








1

