412 Laboratory #7:  MOSFET 1

Objective:
To investigate and understand the behavior of MOSFET amplifiers.  To measure small-signal gain, and show that it can be predicted by small-signal analysis.  To measure the maximum output signal before distortion begins, and to determine through DC analysis when and where output signal distortion will occur.

Components List:


(2) 100-k( resistors, (2) 3-k( resistors, (1) 5.1-k( resistor, 
(1)-300 ( resistor, (1) 1-k( resistor, (1) 10-k( resistor,
(3) 1-(F capacitors, (1) MOSFET.

Procedure:


1.  Construct the following circuit on a breadboard.



2.  Set vi to be a 100-kHz sinusoid that is 100 mVpp.  Record vO (both AC and DC components) when RL is infinite (open-circuit).


Q1:  Based on this measurement, what is the apparent open-circuit voltage gain?
3.  Change RL to 300 (.  Record vO (both AC and DC components).

Q2:  Conduct a small-signal analysis of this schematic (with RL 300), using a small-signal mode. Compare the results to the measured output vO in step 3. 

4.  Remove RL.  Change RD to 1 k(.  Increase vi until vO distorts .  Record the output, vO (both AC and DC components).


Q3:  Why does the output signal distort?  What is the mode of the MOSFET when it distorts? What is the value of the output voltage when it distorts (i.e., clips), and why is it this voltage? Hint: do a DC analysis of the circuit.

5. Change RD to 5.1 k( and set vi back to 100 mVpp.  Increase vi until vO distorts.  Record the output, vO (both AC and DC components).


Q4: Why does the output signal distort?  What is the mode of the MOSFET when it distorts? What is the value of the output voltage when it distorts (i.e., clips), and why is it this voltage? Hint: do a DC analysis of the circuit.
6.  Change RD back to 3 k( and vi back to 100 mVpp.  Change R2 to 10 k( and record the output, vO.  


Q5: Why does the output signal look the way it does?  Hint: do a DC analysis of the circuit.
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Capacitors are 1 uF
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