ECE 311 Lab 18
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Objectives
The purpose of this lab is to test and simulate the operation of the Schmitt Trigger and to examine an “input vs. output” oscilloscope plot the Schmitt Trigger op-amp.  

Equipment

Resistors:

1 kΩ,  4.7kΩ

Op-Amp:

LM741

Oscilloscope


Function Generator


Triple Power Supply
Electronics Workbench
Circuit Diagram
Figure 18-5
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Figure 18-6
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Lab Questions
1. Refer to Table 18-4.  Did the waveform of step 2 appear to switch at approximately 2.6V as expected?
The waveform appeared to switch at approximately 2.5V in the lab and at 2.65V on the simulation.  The time of the duty cycle for the rails was 435µs.

3. Refer to Table 18-5. How did the addition of the 1.5 V battery affect the switching voltages?
The 1.5 V addition to the circuit changed the length of time for the positive output rail voltage from 435µs to 530µs compared to the time length for the negative rail voltage to 350µs.  The voltage at which the waveform switched changed also.  The first switch occurred at –1.25V and the second at 3.7V and continued the scenario throughout the waveform.

Simulation data Table 18-1

	Input and Output Waveforms vs. Time
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Simulation data Table 18-2

	Input and Output Waveforms vs. Time
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Lab data Table 18-4

	Input and Output (of op-amp) Waveforms vs. Time

	[image: image2.jpg]150
100

Channel B Voltage(V)

0
100

150

B

150

(p)aBegop Y TaUIRYD

100

150

09, L6m 2dm 32m 40m

0

Time (S)






Lab data Table 18-5

	Input and Output (of op-amp) Waveforms vs. Time
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Conclusion

The Schmitt Trigger circuit of Figure 18-5 was simulated using Electronics Workbench software. The unity gain bandwidth (fu) and the compensation capacitance (Cc) of the op-amp were both set to zero.  The results were documented in Table 18-1.  The circuit was altered by adding a 1.5V voltage source as shown in Figure 18-6.  The resulting waveform was then documented in Table 18-2.  In the lab the circuit in Figure 18-5 was constructed with the materials from the lab, with the exception of the op-amp which was purchased from a retailer.  The oscilloscope was connect a to the inverting input and to the output of the op-amp The DC power supply was connected and set to at -15V at pin 4 and 15V at pin 7 of the op-amp.  The function generator was then connected and set at 1 kHz, and the amplitude increased until the input sine wave of the voltage was 10V peak to peak.  Measurements were taken of the output switching and where it occurred in respect to the input.  These results are recorded in Figure 18-4.
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