412 Laboratory #2:  Op-Amp Networks
Objective:
To investigate various applications of Op-Amp circuits.  Specifically, to see how op-amp networks can be used to build low-pass filters and  perform calculus functions. 

Components List:


(1) 100 kΩ resistors, (2) 10 kΩ resistors, (1) 1 kΩ resistor, (2) 0.047-(F capacitors, (2)  Op-Amps, (2) 0.1-(F capacitors (for power-supply decoupling).

Procedure:


1. Construct the following circuit on a breadboard:

2. Use the function generator to apply a 1 kHz sine-wave, 1.0 V p-p, with a DC component of 0 V.  Measure and sketch the output waveform.

Q1:  How does the magnitude of this measured output signal relate to the input magnitude?  Based on this measurement only, what is the apparent magnitude of the open-circuit voltage gain of this circuit?
3.  Add a 500 mV DC offset to the input waveform.  Measure and record the output.

Q2:  How did the output change? Is the magnitude of the output sine-wave any different? What is the D.C. component of the output signal?  Based on the D.C. measurement only, what is the apparent open-circuit D.C. gain of this circuit? How does this compare with the apparent gain of the A.C.  (i.e., sinewave) signal? Determine the complex transfer function of this circuit and use the result to explain these measurements.  What do we call this device?
4.  Now, change the resistor values in the circuit to those shown below.  Change also the input signal to a 1 kHz, 1V p-p square-wave (50% duty cycle). Remove the DC offset from the input signal.  Carefully record and sketch the resulting output.

Q3:  Is the output still a square wave?  If not, what is it?  Determine the transfer function of the circuit while ignoring the 100-k( resistor in the feedback path (i.e., approximate the 100K resistor as an open circuit).  Does the transfer function help explain the output signal?  Without the feedback resistor, this circuit design is a special circuit referred to as what?
5.  Build the following as a 2nd circuit on your breadboard (do not remove the first circuit!).


6.  Apply a 1-kHz, 1.0 V p-p triangle wave with 0-V DC offset to the input of the circuit.  Carefully record and sketch the output.  Change the DC offset to 100 mV.  Record the output.

Q4:  Is the output still a triangle wave?  If not, what is it?  Determine the transfer function of the circuit.  Does the transfer function help explain the output signal?  This circuit design is a special circuit referred to as what?
Q5:  Did the output change when you added a DC offset?  Why or why not?
+





--








+





10k








+15





-15





1k





0.047 uF












































2





























vO





-





3





+





vI





-





+





0.047 uF








10k








6





4





7





7





4





6





2





3





-15





+15





--





+








vO





-





+





vI





-















































































































































vO





-





+





vI





-





+





0.047 uF





10k





100k





7





4





6





2





3





-15





+15





--





+








