412 Laboratory #9:  Differential Amplifier

Objective:
Study the use of a differential amplifier.

Components List:


(2) 1-k( resistors, (2) 100-( resistors, (3) 10-k( resistor, 
(1) 9-k( resistor, (1) 2.4-k( resistor, (1) potentiometer, (2) MOSFETs, (2) BJT’s, (1) Op Amp.

Procedure:


1.  Construct the following circuit on a breadboard.




2.  Measure the DC voltage at the MOSFET gates, VG.


Q1:  Calculate I.

3.  Measure VO,1 – VO,2.

4.  Set vi to be a 10 kHz, 200 mVpp signal and apply to the following circuit.








5.  Adjust the potentiometer until the two outputs of the op-amp circuit have equal amplitudes.  You may have to temporarily turn up the amplitude of vi to 1 Vpp for this.

6.  Apply the above outputs to the bases of Q1 and Q2.  Measure and Record vo,1 and vo,2 and vo,1 – vo,2.

Q2:  What is the apparent small-signal, single-ended output gain and differential gain?
Q3:  Using the differential gain and the DC measurement in step 3, estimate the input offset voltage between Q1 and Q2.
Q3:  Do the DC and small-signal analyses on this circuit and determine the theoretical gains.  Compare the results with your measurements.
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