
Lab 8 Operational Amplifiers I 
 
Objectives: 

• Review characteristics of op amps 
• Build and test several simple op amp circuits 

 

 
 
The pinout for the LF411 op-amp is shown above.  Recall that VCC is the positive power supply 
and VEE is the negative power supply. 
 
I.  The Voltage Follower 
 
 Connect the circuit shown below using the variable supplies on the PB-505 as VCC (+15 
V) and VEE (–15V) and a separate DC power supply for Vin.  Measure Vout for several values of 
Vin between –15V and +15V. 
 

 
 
II.  Inverting Amplifier 
 
 A.  With the feedback and input resistors shown, construct the circuit below and collect 
data to determine the gain of the circuit (a single data point is not sufficient).  Compare the 
experimentally determined gain to the theoretical prediction using your measured resistor values. 
 
 B.  Using your function generator, feed a small amplitude, zero-offset sine wave into 
your amplifier.  Determine the AC amplitude gain at 1 kHz, 10 kHz, and 100 kHz.  Compare it to 
the DC gain determined above. 
 



 
 
III.  Non-inverting Amplifier 
 
 Determine the DC gain of the non-inverting amplifier shown below.  Use the same 
resistors you used in part II. 
 

 
IV.  Phase Shifter 
 

We can use two out-of-phase sinusoidal signals – one from the function generator and 
that same signal passed through a unit-gain inverting amplifier – to make an output signal whose 
phase we can adjust without altering the amplitude of the output signal.  (You may recall that our 
RC filters can change the phase of an input signal, and we can change that phase shift by 
adjusting one or both of the component values, but since the gain is also dependent on those 
component values, the output amplitude is not constant.)   

 
Consider the circuit shown below. 
 



 
 
 To understand this circuit, let’s draw it in a simpler fashion. 
 

 
 
With your lab instructor’s assistance, draw a phasor diagram for this circuit, keeping these 
factors in mind: 

• The two sources represent opposite phasors of equal magnitude along the real axis. 
• Since the voltage across the resistor is in phase with the complex current in the circuit 

and the voltage across the resistor is 90˚ out of phase with this current, these two phasors 
are perpendicular to each other. 

• Using Kirchhoff’s law around this circuit, we see that the output phasor has a constant 
amplitude (V) and that we can adjust its phase by changing R, which changes the phase 
of the current in the circuit. 

 

 



 
If we use a variable resistor (potentiometer) of around 10kΩ, we need to pick a frequency so that 
the reactance of the capacitor is about 1kΩ, which allows us to change the phase over some 
significant range by adjusting the pot.  Calculate this frequency, then construct the circuit and 
measure its behavior (amplitude and phase of output voltage) as the variable resistor is adjusted. 
 
V.  Write a report describing your activities, your results, and your analysis.   


