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Objectives:

· Design and build operational amplifier circuits corresponding to representative transfer functions

· Learn the use of GPACC for transient response data collection and processing

· Study transient response of the designed operational amplifier circuits

Equipments:

· Computer: PC with 166 MHz Pentium processor and Labview Lab-PC+ Analog,

Digital and timing I/O board. Software: Windows 95 operating system and Matlab 5.2

· GPACC: See the document, Control Systems Laboratory Workstation.

· Plastic box with connecting wires and plug-in modules

· Equipment for capacitance measurement

Preliminary works:

Please see attachments

Procedure:

Part I

Measure step response of the example system G0 (s) above, and plot the data to correspond to unit step response of the given transfer function X(s)/F(s) (what is the scaling factor?). From the scaled experimental data, determine: (a) the time instant when the step input is applied, (b) the DC gain, (c) and the settling time of the response. Also compute the unit step response using the step function in Matlab, and plot the result on the same graph after time shifting the data so that the experimental and theoretical responses start at the same time. Since there are no printers in the Control Lab, you must save the experimental data on a floppy disk using Matlab save command. Later you will use Matlab load command to process and plot the data on a computer connected to a printer. You are expected to be familiar with the save and load commands at this time.

Part II

 Physically realize the transfer function G1 (s) in GPACC and measure its response to a step input of 4 volts. What sampling rate would you use? How many data points would you collect? Plot the response on the same graph as the theoretical response. Time shift data as needed to start the response at the same time.

Part III

 Repeat step 2 above for G2 (s).

Part IV

 Physically realize the op amp circuit of figure 2 and measure step response y(t) . Don't forget to first estimate desirable sampling rate and number of points to be collected. When the response is oscillatory, a rule of thumb is to choose data sampling rate at least 20 times the frequency of oscillations (in cycles per second). The number of data points should be large enough to cover several cycles, say, 5. How does the experimental response compare with the theoretical step response? Comment on any discrepancies.

Results:

Please see attachments

Conclusion/Discussion:

Part I:


From the step response, we see that the experiment and the theoretical plots are very close to each other. Also, this is an over-damped system and not preferred for designing a control system. Since the step response of these two is almost the same, therefore, it was satisfied results.

Part II:


By looking at the step response, we see that the experiment and the theoretical are close to each other as time reaches infinity. But the experiment results seem to have some oscillation after time=1 and so on. This is because in theoretical, we used C1=100uF and C2=50uF, but in the experiment we didn’t have the exactly values for these two capacitors. Therefore, the results of experiment have some fluctuation. This is a critically damped system and too risky for designing a control system.

Part III:


From the step response, we see that the experiment and the theoretical plots are very similar to each other. As time reaches infinity the two step response reaches –1. But the experiment results seem to have some alternation. This has the same reason as part II. 

We didn’t use the exactly values for C1 and C2. So, it doesn’t filter out the oscillation completely.

Part IV:

By observing the step response of Experiment and Theoretical, we notice that this is an Un-damped system. This system is unacceptable system in designing control system. In this step response, theoretical response contains only imaginary values while the experimental response has some part of real and imaginary values. That is why the experiment response keeps decreases every period while the theoretical never settle down. 


Throughout this experiment, we have learned that all of these implemented systems above weren’t good designs. If we need a good design for control system we need a system with an under-damped response. 

