Electronics I  
16.311 
MOSFET Amplifier Circuits

OBJECTIVE 
Familiarize yourself with some common transistor circuits. 

Materials
MOSFET:  2N7000

Resistors:  10K ohm (2), 10 ohm (1)
Capacitor:  10uF (1)
Below is the MOSFET used in this experiment.
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Figure 1. Pin layout 0f N-channel MOSFET 2N7000.

Threshold Voltage (VTH) Measurement 
Note: 
There can be small differences in the electrical characteristics between each MOSFET during the fabrication process of the devices. 

For this reason it sometimes necessary to measure VTH prior to using the device in the circuit.

Figure 2 is a circuit setup used to measure the threshold voltage. 

1) Build the circuit shown in Figure 2. 
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Figure 2 Circuit to measure VTH.

2) Start by setting voltage Vdd to zero. 
3) NOTE: Read the complete instruction BEFORE starting.  Increase Vdd slowly & record the voltage when the current in the power supply is no longer zero. 

Questions: 
1) When the current is no longer zero, which working region is the transistor in? 
Triode or saturation? 

    2) Is the voltage you wrote down the threshold voltage? If yes, explain why? If not, 

    how do you get the threshold voltage based on this value? 

Common Source Amplifier 
1) Build the circuit shown in Figure 3. 
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Figure 3. Common-source amplifier.

2) Set Vdd to 6V. 

3) Set the input signal to a sine wave of 1KHz, 200mV, and no offset. 

4) Measure the drain (IDS) current.

5) Connect the oscilloscope with the input signal on channel 1 and the output signal on channel 2.  
6) Record the oscilloscope input and output waveforms. 

7) Set the scope to AC coupling, then read the amplitude of the input and output waveforms. 

8) Calculate and record the gain using the equation Av=Vout/Vin.

Question: 
1) Is the gain positive or negative? Explain your answer and refer to the waveform you observed on the oscilloscope. 

Source follower (common drain)
The source follower is a common-drain amplifier which is typically used as a voltage buffer. In this circuit the gate terminal of the transistor serves as the input, the source is the output, and the drain is common to both (input and output), hence its name. 

1) Build the circuit shown in Figure 4. 
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Figure 4. Source follower.

2) Set Vdd to 6V

3) Set the function generator for a sine wave input with a frequency of 1 KHz, an amplitude of 200mV, and no offset. 

4) Connect the oscilloscope with the input signal on channel 1 and the output signal on channel 2.  

5) Record the oscilloscope input and output waveforms. 

6) Set the scope to AC coupling, then read the amplitude of the input and output waveforms. 

7) Calculate and record the gain using the equation Av=Vout/Vin.

Question: 

1) Is the gain positive or negative? Explain your answer and refer to the waveform you observed on the oscilloscope.  Compare this result with question 1 in the common source amplifier section. 
