باسمه تعالی
Circuit theory, term project

Due date: Day of final exam at the exam session
Objective:

To design an LC oscillator using non-linear devices and to observe the non-linear behaviour of the state variables of the circuit in the state space

1- Notes:

2- The project has to be done by two (and only two) students.

3- The project report should not exceed 5 pages (excluding the cover page and references.) project reports exceeding 5 pages will not be marked!

4- The report has to have the following sections:

a. An introduction about the various steps your objectives and what you have done in this project

b. Step by step report of what you have done including simulation results and an explanation of what you see in the simulations

c. A conclusion in which you describe your important observations and what you have learnt in this project

5- Only important figures, tables or illustrations are needed. Avoid depicting unnecessary figures.

6- There might be a field presentation for some groups.


Step #1: Design of a linear LC oscillator using ideal linear resistors
	a) In figure (a) the value of R is a quarter of the inductance and C=1F. Based on the figure, design an LC oscillator that oscillates at 2π rad/sec. 
How do you set the voltage amplitude v in this design?
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b) Verify your design using a PSPICE simulation. Simulate your design for 100 seconds. Investigate the sensitivity of the circuit and its stability to R’.
c) Investigate the behaviour of the circuit under different values of R’.

Step #2: Recreation in Matlab®
a) Recreate your design in Matlab® by creating respective State-Space (SS) vectors and SS equations.

b) Simulate your design in Matlab® and compare your results with PSPICE simulations of the previous Step. Observe the state of the circuit in the SS for different initial condition values.
Step #3: Insertion of a practical non-linear device
A non-linear device is practically used to function as a negative resistance in the oscillator.

	a) Consider a non-linear device with the characteristics shown in figure (b). The I/V relationship of the device is described as:
g(v) = - α v + β v3
Using a linearization method, find proper values for α and β so that the non-linear device behaves similar to the circuit with the R’ that you designed in Step #1.
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b) Establish new state-space equation(s) for the circuit with the nonlinear device and set the designed values of α and β in your Matlab® code.
c) Simulate your design. How do your simulation results match with the results that you obtained in Step #2?
c) Illustrate the state of the circuit in the SS. Set the initial condition at various locations on the state-space and simulate your design again. How does initial condition affects the behaviour of the circuit? How is it different from what you observed in Step #1 and how do you justify it?
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