
ECE 321 Lab 3 - Mini Project 2: MOSFET 
For this project, you will design and build four MOSFET circuits. 
 
1. Design a test setup to generate the MOSFET output characteristics (ID vs. VDS for steps of 

VGS) Try to make this as simple as possible. Use a suitable range of voltages so that you 
include saturation and triode regions. Compare your experimental results with LTSpice 
simulations.!

 
Follow the hints carefully to find a suitable range of VGS and VDS for observing both regions; 
triode and saturation. 

Hints:  
• Before designing your circuit, examine the datasheet for the transistor and check for these 

parameters: maximum allowable ID, maximum power dissipation and typical value of 
VTN.  

• LTSpice has 2N7002 transistor model which can be used for simulations, but remember 
to change the threshold voltage with typical value of 2N7000.  

• In case of stand-alone transistor as per datasheet, select the voltage range of VGS (keep it 
below 3V) to keep ID under maximum allowable limits. Now vary VDD within small steps 
(0.05V-0.1V) so that you can observe the transition from triode to saturation region. 

• A small resistance should be added to limit the current in the circuit. The resistance value 
should neither be large (or else saturation is not observed), nor small (careful of 
resistance power rating). Be careful, when you add a resistor, VDS is not anymore equal to 
VDD. Be also aware of VGS limits, and power limitations, 
 

2.  Design two different DC bias circuits to provide a Q-point suitable for an amplifier. Discuss 
your choice of operating point as well as the design of your circuits. In LTSpice, simulate 
your designs if the MOSFET threshold voltage VTN changes by ± 20% and comment on the 
stability of the circuits. 

Hints: 
• Two and four resistance biased circuits are recommended. 
• The threshold voltage VTN can be changed in the model definition. This requires copying 

the model from the spice directory to the spice directive (.op) in the top panel in 
schematic window. No measurements are required for threshold voltage change. 

 
3.  Design a simple DC bias circuit to provide a Q-point suitable to use the MOSFET as a 

voltage controlled resistor. Choose two different values of VGS to implement two different 
resistors (two different values of RON).  Show that the value of RON is constant in the triode 
region for a given VGS.  

 
For each circuit, your lab report should include the following: 

(i) Circuit schematic 
(ii) Appropriate LTSpice simulations 
(iii) Appropriate test results 
(iv) Discussion of design including relevant calculations 
(v) Discussion of results including comparison of measurements to calculations or 

simulations 


